
SALES OFFICES FOR ELECTRONIC  COMPONENTS AND SPECIALTY PR0I)UCTS

STATE  &  CITY ADDRESS I)HONE

ALABAMA
Huntsvil le          35801

ARIZONA
Phoenix              85005

CALIF0IINIA
Compton              90224
Los Angeles     90017
Sunnyva le           94088

COLORADO
Denver                 80204

CONNECTICUT
Hartford               06103

DISTRICT  OF  COLUMBIA
Wa shington        20006

FLORIDA
Or I ando                32800

GEORGIA
Atlanta                 30302

ILLINOIS
Chicago               60606

INDIANA
Indianapolis      46207

MARYI.AND
Towson                21204

RASSACHUSETTS
Boston                  02199

MICHIGAN
Detro i t                 48232

MINNESOTA
Mirmeapolis        55416

MISSOURI
St.  Louis              63101

NEW JERSEY
Eo  orange           07018
Red  Bank            07701

NEW YORK
Johnson  city     138sO
Mineola                   11501
Roches te r           14603

OHIO
Cleveland           44113
Day ton                 45404

PENNSYLVANIA
Philadelphia      19104
Pittsburgh           15222

TEXAS
Dallas                   75247
Houston               77002

WASHINGTON
Seattle                 98134

WISCONSIN
Mi lwaukee           53201

89  Holiday  Office  Center

1102  N.  2lst  Street,    Box  6144

18020  S.  Santa  Fe  Avenue
600  St.  Paul  Avenue
Bldg.  73,  Hendy  Avenuc

55  W.  Fifth  Avenue

360  Market  Street

1625  K  Street,  N.  W.

367  N.  Orange  Avenue

1299  Northside  Drive,  N.  W.

10  South  Riverside  Plaza

1560  Stadium  Drive

1055  Taylor  Avenue

800  Boylston  Street

5757  Trumbull  Avenue

3501  S.  Highway  loo

411  N.  Seventh  Street

67  Evergreen  Place
43  W.  Front  Street

4301  Old  Vestal  Road,  Box  148
1501  Franklin  Avenue
711  Exchange  Street

Illuminating  Bldg.,  55 Public  Square
1306  Farr  Drive

3001  Walnut  Street
306  Fourth  Avenue

8400  John  W.  Carpenter  Freeway
507  Dallas  Avenue

3451  Marginal  Way

538  N.  Broadway  Avenue

(205)  881-2591

(602)  254-5231

(213)  636-0111

(213)  482-9660
(408)  735-2191

(303)  534-8121

(203)  249-5792

(202)  628-8843

(305)  425-4511

(404)  874-1641

(312)  461-7200

(317)  632-3301

(301)  828-5400

(617)  542-0600

(313)  872-7010

(612)  927-6551

(314)  421-6911

(201)  621-9000
(201)  747-5800

(607)  729-2258
(516)  248-9800
(716)  232-4380

(216)  241-7600
(513)  461-3720

(215)  382-1200
(412)  391-2800

(214)  631-2811

(713)  224-7791

(206)  622-0808

(414)  276-1800





Weslinghouse
WESTINGHOuSE  ELECTRIC  CORP.
ELECTRONIC  TUBE  DIVISION
P.  0.  BOX  284,   ELMIRA.   NEW  YORK

Your   Westinghouse    Electronic    Tube    Data   Book   contains   all
data   pages   and  tabbed   separator   sheets   listed  here.    Please
notify  us  of omissions;    they  will  be  promptly  forwarded  to  you.
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RECEIVING  TUBES   (Sep.)
2AF4
2AF4-A
3AF4-A
6AF4
6AF4-A ....    Nov.17,1958

6AG5  .....   Sept.10,1954

3AL5
6AL5
1 2 A L 5.

5AN8
6AN8
6ANBA

5AQ5
6AQ5
6AQ5A

.April    1,    '961

Aug.15,1962

'               12AQ5   .....    Oct.1,1958

5AS4A    ....    Dec.15,1963

6^T6
12AT6 .....    Nov.19,1958

12AT7.....    June   15,   1954

5AT8
6AT8
6ATBA   .....    July   I,1963

6AU4-GTA
l9AU4-GTA.   .May   ]5,1958

3AU6
4AU6
6AU6
6AU6A
12AU6    ....    Aug.15,1962

7AU7   ....    March   16,1955

12AU7

12AU7A   ....   June   ],1961

6AU8
6AUBA

8AU8   ....... May   1,1961

3AW6
6AN6
12AV6    ....    Aug.15,    1962

5AW4   ......   Dec.1,1963

6AW8-A
8AW8-A .....   Feb.   1,   1960

6AX4-GT
6AX4-GTB
12AX4-GTA
17AX4-GT

25AX4-GT.   .   April   15,1960

12AX7

12AX7A ....   Sept.15,1962

183-GT .....  May   15,1958

3BA6
68A6
12BA6    ....    June   15,1961

3BC5
4BC5
6BC5  ......    July   1,1963

6BE3
12BE3

17BE3    .....   Feb.1,1965

3BE6
6BE6
12BE6    ..... Oct.15,1958

12BH7-A .... Jam.   20,1955

6BH8   .....    March   1,1961

6BK5  ......   Aug.  5,1954
12BK5    ....   Nov.   10,   1954

6BK7-B ....   April   15,1961

2BN4-A
3BN4-A
6BN4-A ...... May   1,1961

3BN6
4BN6
6BN6
12BN6    ..... Jon.   27,   1958

6BQ5
8BQ5   ......  June  5,1959

6BQ6-GTA
12BQ6-GTA.   .Jan.  27,1958

6BQ6-GTB.   .   .Jan.15,1961

4BQ7-A .... March   15,1955

6BQ7-A ....    June  15,1954

4BS8
5BS8
6BS8    ......  May   15,1958

NOVEMBER,   1965

INDEX

T0
WESTINCHOUSE  DATA  BOOK

FOR

ENTERTAINMENT  RECEIVING
AND

TELEVISION  PICTURE
TUBES

3BU8
4BU8
6BU8   ......   Dec.I,1961

12BV7.....   Aug.15,1962

12BY7
12BY7-A .... Jan.15,1960

3BZ6
4'BZ6
6BZ6  ...... May  24,   1957

4BZ7
6BZ7  ...... Jan.  27,1958

6CU5
12C5
12CU5

17CU5

25C5
50C5   .....    Aug.   25,   1959

35C5   .....    Aug.15,1963

3C86
4C86
6C86  .....   March   1,   1960

6CD6-GA ....   July   1,1961

3CF6
4CF6
6CF6   ......   Feb.1,1961

6CG7
8CG7   .....    June   15,   1961

5CG8
6CG8
6CG8-A .....   Dec.1,1956

5CL8-A
6CL8-A .....  April   1,1960
19CL8-A .... July   15,   1963

6CM7
8CM7  ...... Jan.15,1961

6CN7  .....   April   15,1963

6CQ4
17CQ4   ....   Sept.   15,   1962

3CS6
4CS6
6CS6    .....    Jan.   15,   1960

6CS7
8CS7   ......  Sept.  9,   1957

6CU6
6CU6/6BQ6-GA
12CU6
12CU6/12BQ6-GA
25CU6/
25BQ6-GA.   .   .   Oct.   I,1957

6CW5
8CW5
10CW5    .   .

2CY5
3CY5
4CY5
6CY5  .  .   .

12D4

17D4
6DA4  .   .  .

6D86  .  .  .
3DG4  .   .   .
6DG6-GT.
6DJ8....

3DK6
4DK6
6DK6   .   .   ,

July   I,1965

Oct.1,1958

'May 15,1958

.March  30,   1959

6DM4
17DM4 .....    Aug.   15,   1962

6DM4A
12DM4A
17DM4A. Jan.1,1963

6DQ6
6DQ6-A
12DQ6

12DQ6-A

17DQ6
17DQ6-A ....  May   15,   T958

6DQ6-B
12DQ6-B
17DQ6-B  ....   Dec.1,1961

6DT5
12DT5   ..... Nov.   20,1958

3DT6
4DT6
6DT6

2DX4
3DX4
6DX4

Feb.1,1957

Jan.1,1963

WESTINGHOuSE  TUBES  POWER lNDUSTRIAL.COMMUNICATIONS,  NUCLEAF`. RESEARCH  AND  DEFENSE APPLICATIONS



lNDEX Westinghouse
5EA8
6EA8  .....   Sept.15,1959

]9EA8    ..... July   15,1963

6EB8
8EB8   .....   Sept.15,1959

6EH5
12EH5

25EH5
50EH5   .....   Nov.   1,   1959
35EH5   ....    Jan.   ]5,1962

6EM7  ......   July   I,1961

12EN6    ....    Dec.15,1958

6EU7  ......  June   I,1963

2EV5
3EV5
6EV5   ......  May   15,   1959

6EW6   ......   Feb.1,1965

5FG7
6FG7   .....   April   15,   ]961

2FH5
3FH5
6FH5   ......   Feb.1,1960

6FQ7
8FQ7  .....   Sept.   15,   1962

5FV8
6FV8  .....    Feb.15,   ]960

6FVBA  ....     July   15,   ]963

12FX5

60FX5   ..... Jan.15,1963

1G3-GT .....   Dec.I,1959

6GC5
6GE8
6GH8
6GL7

2GK5
3GK5
6GK5
6GK6

6GN8
8GN8
6GU7

.Jan.   15,   1963
Doc.15,1959
Aug.15,1962

Sept.   15,   1964

•May   15,   '961

June   15,   1963

April    15,1961

.   Feb.I,1965

6GW6
12GW6

17CW6    ....   Sept.15,1962

4GX7
5GX7
6GX7
8GX7  ......   Aug.1,1964

6GY5
2lGY5   ....    Nov.15,1964

2HA5
3HA5
4HA5
6HA5   ......  April    1,   1964

5H87
6H87  ...... Jan.15,1965

6HL5
12HL5

60HL5   .....   Aug.I,1964
6HL8  .....    Doc.15,   1963

2HM5

3HM5
4HM5
6HM5   ......  April   1,1964

3HM6
4HM6
6HM6  .....   April   15,1962

50HN5    .....  June   1,1964

2HQ5
3HQ5
4HQ5
6HQ5
6HS8

3HT6
4HT6
6HT6
6HZ6
1J3-

•April    I,1964

June  15,   ]963

Oct.1,    T964

0ct.   T,   1962
Dec.1,1959

5J6
6J6
6J6-A  .....    March   I,1961

6JA8
10JA8 ......   June   1,   ]962

3JC6
4JC6
6JC6   ......   Nov.1,1964

3JD6
4JD6
6JD6   ......   Nov.1,1964

6JK8   .....   Aug.15,    1962

6JM6
12JM6
17JM6 ......    July   I,   1965

6JN6
12JN6

]7JN6.
6J S6A.

.July   15,   1965

March   1,   1965

6JUBA   .....   Fob.   I,   1965
17JZ8 .....    Doc.15,1963

6JUBA   .....   Fob.   1,   1965

6JZ6
21jz6 ...... May   15,1965

17J ZB A.
'K3  .   .   .

6KT8  .  .
6KZ8  .   . 63

12L6-GT
25L6-GT
50L6-GT ....   Oct.1,1958
35L6-CT.  .  .   Aug.15,1963

6S4
6S4-A .....   Aug.   25,   1954

6SN7-GTA
6SN7-GTB
12SN7-GTA  .   April   15,1961

5U4-G .....    Nov.   10,   1954

5U4-GB ..... Jan.   27,   1958

5U8
6U8
6UBA  ......  Sept.1,1962

5V6-GT
6V6-GT
6V6-GTA
12V6-GT.   .   .   April   15,1961

6W4-GT
25W4-GT ....   Oct.   I,   1962
35W4   ......   Aug.  5,   1954

6W6-GT.   .
I 2W6-GT .
IX2-B.   .   .

55

6X4
12X4   .....   Sept.   22,   ]958

6X8  .......   Nov.  5,   1954
5Y3-GT .....  Sept.   1,   1962
35Z5-GT.   .   .   Aug.15,1963

7025 .......   Oct.   I,1958
7056 ......   April   15,1961

7167 .......   Nov.   3,   1958

7 1 89 .

7408.
7591. 1960

7734 .......   Feb.I,196]
8084 ......    Feb.   ]5,   1963
8417 .......   Dec.1,1963

8425 .......    July   1,   1963
8426 .......    July   1,1963

TELEVIsloN  PICTURE
TUBES  (Sep.)

17BZP4
17CAP4
17CKP4

17CDP4
17CFP4
17CKP4,
17DHP4

17DSP4.   ,
17EBP4   ,

19ACP4   ,
19AHP4   ,
19ALP4   `
19BFP4   ,

19BVP4   ,
19BWP4    .

19CMP4   `

19ELP4   ,

19ERP4   .

19FEP4A
l9YP4  .  I

....  June   1,   1959

....  May   15,   1958

....   Dec.  5,   1958
See  17BZP4
..... May   1,    1959

.   .   .   April   15,1959

.   .   .Mclrch   15,    1961

21CBP4
21CBP4-A.  .   .  April   I,1957

2lcEP4   .  .   .
21DAP4   .   .   I

2]DLP4   .  .   '
21EMP4    .   .   I

23ASP4....
23BDP4   .   .  .
23BEP4   .   .  .
23BP4....

23BSP4....March
23CGP4   .  .   ,
23CQP4   .   .  '
23DAP4   .   .   .

23DCP4   .   .   .
23DHP4   .   .   .
23DJP4    .   .   I
23EZP4   .   .  .

23FKP4   .   .   .
23FP4....
23FP4A   .   .   .
23FXP4   .   .  .

23MP4A....Oct.
23SP4......Nov.
23VP4   I

24AHP4
24AUP4

•Oct.   15,

•  act.   I,

WESTINGHOUSE   ELECTR.lc  CORPORATION.  ELECTRONIC TUBE   DIVISION., ELMIRA.   NEW   YOFiK

EE



Westinghouse® RELIATRON®TUBES

2AF4
2AF4-A
3AF4-A
6AF4
6AF4-A

November  17,1958

MEDIUM-MU  TRloDE  TYPES  2AF4,  2AF4-A,  3AF4-A,  6AF4  AND  6AF4-A

The  2AF4,  2AF4-A,  3AF4-A,  6AF4  and  6AF4-A  are  min.iature  7-pin  medium-mu  triodes designed for local  oscillator
serviceintelevisionreceiverswhichoperate in  the  ultra-high-frequency  region.    Internal   lead  inductance  is  reduced
by  employing  double  connections  to  the  plate  and  grido

The  2AF4,  2AF4-A  and  3AF4-A  have   been   designed  for   use   in  receivers  which  employ  series  connected  heaters,
especially   in   television   receivers   where  the   picture-tube   heater   is   in   series   with   other  heaterso    When  each  is
employed   in   this   type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current  rating,  heater
voltage   surges   across   individual   tubes   are   minimized   inasmuch   as   heater  warm-up  characteristic  is  controlled.

ELECTRICAL:
Cathode .  .   .

Hea,er:

GENERAL  DATA

................      Coated   Unipotential

2AF4         3AF4-A    6AF4
2AF4-A                         6AF4-A

Voltage(acordc)   .......         2.35               3.2                6.3           Volts

Current   ..............            0.6§         0.45§           225      Ampere

Worm-Up  Time ..........

Direct  lnterelectrode  Capacitances:

Grid  to   PlateE    ............

Input I ..................

OutputB........I.........

Heater  to  Cathode A   .........

Resonant   Frequency  (approx.).  ®  .  .

MECHANICAL:

Bulb....................

Bc,se,     ,     ®     o     ®      ®     ®      ®     ,      a      I      ,      ,     I      ,,,,,,

Basing.   a   .................

Mounting   Position    ...........

Outline:

2AF4,   6AF4  ..............

2AF4-A,   3AF4-A,  6AF4-A  .....

11                     11                     -         Seconds

T-5-I /2
Miniature  7-Pin  (JETEC  E7-I)

7DK

Any

5-2
5.I

•  Heoterwarm-uptime  is  defined  os  the  time  required  for  the  voltage
across   the   heciter   to   reach   80%   of   its   rated  value  cifteT  applying

four   times   rated   heater  voltage  to  a  circuit  consisting  of  the  tube
heater in  series  with  a  resistance  equal  to  three  times  I.ated  heater

voltoge  divided  by  rated  heater  cul.rent

§±6%

2AF4-A
3AF4-A
6AF4-A

Supersedes  2AF4       Data  sheet  Dated  November5,1954
Supersedes  2AF4-A  Data  Sheet  Dcited  April   I,1955

Supersedos6AF4        Data  Sheet  Dated  May   I,1954

Supersedes  6AF4-A  Data  Sheet  Dated  J uly  20,1954

UHF  OSCILLATOFi  SERVICE
MAXIMUM  RATINGS:

Design  Maximum  Voluos
DC   Plclte   Voltage     .................

DC   Grid   Voltage    ..................

DC  Grid  Current    ..................

Plato   Input  ......................

Plate   Dissipation     .................

DC  Cathode  Current  ................

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:
Total   DC  +  Pecik    ................

Heater  Positive  with  Respect to  Cathode:
DC  Component  .................,

Total   DC  +  Peak     ................

Grid-Circuit  Resistance:

Fixed-Bias   Opercltion   ..............

Cclthode-Bias  Operation    ...........,

TYPICAL  OPERATION  at   looo  Mc:                    ot

Plate  Supply  Voltage   ..............,

Plote   Resistor ....................

Grid   Resistor   ...................,

Plate  Current   ...................,

Grid   Current   ....................,

CHARACTERISTICS  as  Class  A  Amplifier:
Plate  Voltage  ............... ` ....,

Cathode   Bias   Resistor   .............,

Amplification   Fclctor    ..............,

Plate   Resistance .................,

Transconductance................

Plate  Current   ...................

I  JETEC  Shield  No.  316  connected  to  Pin  5

A  J  ETEC  Shield   No.  316  connected  to  Pin   I

HK

50     max.        Volts

25     max.        Volts

S0      max.        Volts

Not  Recommended
0.5      max.  Megohm

loo

220
I 0000

'7
7SO

Receiving  Tube  Section

WESTINGHOUSE-   ELECTF3IC   COF`PORATION     E:LECTF20NIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K



2AF4
2AF4-A
3AF4-A
6AF4
6AF4-A Westinghouse®

Page 2

AVERAGE     PLATE     CHARACTEF`lsTICS

)5•0:505050

Ia
®'

+
J>
a/ Rated   Filament   Conditions

/ a,,a
a/

dy/ fy'

/ / /
•¢0//

/ / a/
/ / ^,

/ / / / ...®// a0'

/ \,,
a

/ / / `/ \

/ / / \6j9,

`
\1.6/

50                                    loo                                  150                                200                                25
P'a'e   Volts

AVERAGE    CHABACTEBISTICS
.I il 1]11 11 .....

11 Ill111 . I11 111
111I. 11 .I,.,I

Plated   FiPlateVol lament  Conditionsts=80 111I.I .....
1111 Ill IllI..I Ill
1111 11 Ill .....I.11 Ill111..11. 11111Ill1111Ill I.1111

11Ill Ill .....IIll I.I I..1111.I I..I Ill I I....11Ill IllIll .....
11Ill Ill I-..I...I.11.11 Ill •1...IIIll Ill I..--IIll `1 Ill...1111I.. I.I 111111IIll Ill .....I.. Ill . I-..IIIll Ill 11.11IIll 11] I II I I .....IIll 111 .....IIll Ill .....IIll Ill111 11..I,.11 .11111 Ill11 111 .11 Ill . I ....-11..11 .11 Ill . .....1111Ill Ill - .....1111111 Ill -.11-Ill Ill Ill.II..I Ill .........I Ill .....
11Ill Ill 11 ......11 ..I 11. 11Ill I.I 11. I. 11Ill I 111 11 .IIIll ... 11 .....II.I .. 111 11 11 11 ......I. Illml, Ill. 11 11 11Ill I I 11 ..Ill 11 11 I 11 I I..I 11 111 11 11 11Ill 11 .I- 11 11 1111 Ill Ill .I 11 11 11Ill 11 .I- 11. 11 11 11 ::][Il111..I 11 Ill .11 11 I 11 11 11 I

I..111 ..1111•1 Ill .11 11 11 11 11 11 ..

4                                  8                                  12                                 16                                20                               24                            28
Plate  (Ib)   -Mimamperes                                                                                    cE-A937

WESTINGHOUSE   ELECTRIC   COF3POF2ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse RELIATRON®  TUBEs 6AC5

Sept.   10,   I,54

R-F  Amplifier  Pen+ode  Type  6AG5

The  6AG5  is  a  7-pin  miniature  sharp-cutoff  pentode  designed  for  service  as  an  r-f  or  i-f  amplifier  up
to  400  mc.    The  6AG5  features  two  cathode  leads  which   help  isolate  the  input  and  output  circuits
thus  minimizing   degeneration.

GENERAL  DATA
Electrical:

Cathode
Heater

Voltage

Current

Coated    Unipotential

6.3   ac   or   clc   Volts

0.3                   Ampere

Direct   lnterelectrode   Capac.itances   (Unshielded):

Grid    to    plate

Output

Mechanical:

Mounting     Position

0.030     max.        „„f

6.5                                  I, prf

I.8                             „„f

Miniature    Button    7-Pin

Miniature Button
7-Pin Base

CE-A552

MAXIMUM   RATINGS

Design   Center  Values
Triode   Connection      Pentode   Connection

Plate     Voltage     ......... _ ........                   300                                       300   max.      Volts

Screen    Voltage    ................                      *                                            150   max.      Volts

Plate      Dissipation     ............                    2.5                                        2.0   max.   \^/atts

Screen     Dissipation     .._ .......                                                                   0.5   max.   Watts

He6ter-Cathode    Voltage                    90                                   90   max.     Volts

CHARACTERISTICS   AND  TYPICAL  OPERATION

Amplifier   -   Class   Ai

Triode   Connection      Pentode   Connection

Plate     Voltage     ............       180         250             loo             125            250        Volts

Screen      Voltage      ._ ......         *                *                loo             125             150        Volts

Cathode   Bias

Resistor    ....................      350         825             loo             loo            200      Ohms

Suppressor     ...__ .............                    Connected   to   Cathode    lnternaHy

Amp:ification   Factor..      45        42           -          -           -
Transconductanc.e    ......   5700      3800        4750        5100        5000    #mho6

Plate    Resistance                                                                                  `

(Approx.)    ....... __ .......   790011000   300000   500000   800000      Ohms
Plate    Current    ............        7.0          5.5             5.5             7.2             7.0          Ma.

Screen   current   ..........--            I.6           2.I            2.0         Ma.
Grid   Bias   for   lb   =

10„a----------------------

*   Screen   Connected   to   Plate.
-5           -6           -8      Volts

61           7BD

BOTTOM   VIEW

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC       TUBE       DIVISION,       ELMIRA.       N.     y.



6AG5 Westinghouse
Page  2

AVEPAGE   PLATE  CHARACTERISTICS
'

Pentode  unitScreenVolts=150

I
I .

)

!i.

!===]]===[!==][!==EEE]=======][==E!E|=,|I|.,,

1[ ..-.--.-.-......-.....-.......I.=IE=I===EE==E

'i

0

111111111111111111111111111111

0 I .i

-
1111',111.I,1,11,,.11.1111..111,.I,111111.I-...

20 300 400
11

coo
Pla'® Volts

AVEBAGE   PLATE   CHARACTEfil
6

AVEFIAGE   PLATE   CHARACTEFilsTICS

I           Triode   connection
l! screen   Connected  To  Plate

28

`

400                     5000 loo ZOO 0
PIot®  Volts                                                                                                          CE-A890

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC       TUBE       DIVISION,       ELMIRA,       N.     Y.
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April    1,1961
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TWIN  DloDE  TYPES  3AL5,  6AL5  AND  12AL5

The   3AL5,   6AL5   and    12AL5   are   miniclture   7-pin   twin   diode   types   designed   for  service  as  detectors  in   FM  and

television   circuits   as   well   as   automatic-volume-control   rectifiersa    They   are   also  used  as  ratio  detectors  in  a-c

operated   FM   receiverso    Each   diode   can   be   used   indepenclently   of  the  other  or  combined  in  parallel  or  full-wave

connection®    The  resonant  frequency  of  each  section  is  approximately  700  megacycles  per  second.

The  3AL5  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers  where  the  picture-tube  heater  is  in   series  with  other  heaterso    When  it  is  employed  in  this  type  of  circuit
with   other   tubes   having   a   heater   current   rating   of   600   moo,   heater   voltage   surges   across   individual   tubes  are
minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:

Cathode  ........................      Coated   Unipotential

Heater:                                                        3AL5              6AL5      12AL5

Voltage(acordc)   ......        3.15      6.3±10%             12.6              Volts

Current   ........... i..        0.60                   0.30            0.15         Ampere

Warm-up   Time(Approx.)A..              11                         ----       Seconds

Direct  lnterelectrode  Capocitances:

Shielded*    Unshielded

Plate   1   to  Cathode  I,   Heater,

and   Internal   Shieldt  .....

Plcite  2  to  Cathode  2,  Heater,

and   Internal   Shield t  t  ....

Cathode   I   to   Plate   I,   Heater,
and   lntemal  Shield t  .....

Cathode  2  to   Plclte  2,   Heclter,

and   Internal   Shield t  t  ....

Plate  I  to  Plate  2

(Grounded  Shield)  (Max.)   .   .

MECHANICAL:

Bulb.................

B c' s e  ....    ®    ,,,,,,,,,,,,

Ba sin g      ...............

Mounting   Position    ........

3.2                        2.5               LLu,t

.          3.2                      2.5              flu.I

.         3.6                    3.4`            ufl`

.         3.6                    3.4             uu`

.026                  .068        u.u.i

.............       T-5-1/2

Small-Button  Miniature  7-Pin

...............        6BT

•........,.....        Any

Min;atuTe  Button
7-Pin Bosa

CE-A55'

MAXIMUM   RATINGS:

Design  Maximum  Values

Peak   Inverse   Plate  Voltage  ..........

Peak  Plate  Current  per  Plate  .........

DC  Output  Current  per   Plate    .........

Peak  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

Total   DC  +  Peak   ...............

Heater  Positive  with   Respect  to  Cathode
DC   Component     ................

DC   +   Peak   .....   '   ......   '   ......

HALF-WAVE   RECTIFIER+*

Charcicteristics  and   Typiccll   Operation

AC   Voltage  per   Plate  (RMS) ..........

Minimum  Total   Effective  Plate  Supply

Impedance  per   Plate  ..............

DC  Output  Current  per   Plate    .........

330      max.      Volts

loo      max.      Volts

200      mclx.       Volts

117       Volts

300      Ohms
9Ma.

**   units  used  separately  or  in  parallel.

*   External  Shield  No.   316  tied  to  pin  6.

t   Ground   Plate  and  Cathode  Unit  2.

t  t   Ground  Plate  and  Cathode  Unit   I.

A   Heater    Warm-up    Time    is   defined   as   the   time   required   for   the

voltclge   across   the   heater   to   reach   80%   of  its  rated  value  after
applying  fourtimes  rated  heater  voltage  to  a  circuitconsisting  of

the   tube   heater   in   series  with  a  resistance  equal  to  three  times
rated  heater  voltage  divided  by  rated  heater  current.

Receiving  Tube  Section

WESTINGHOUSE   ELECTF{IC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVERA6E    CHARACTEBISTICS

Half-Wove   Bectification   Single  Diode
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Westinghouse®
5AN8
6AN8
6AN8A

August  15,1962

MEDIUM-MU  TRI0DE-SHARP  CUT-OFF  PENTODE  TYPES 5AN8,  6AN8  AND 6ANBA

The  5AN8,  6AN8  and  6ANBA  are 9-pin  miniature  triode-pentode  types designed  for  service  in  television  receivers.
The   high   transconductance    pentode    unit   may   be   used   as   an   i.f  amplifier,   video  amplifier,   agc   amplifier   clnd
reactance  tube.   The  triode  unit  may  be  used  in  low-frequency  oscillator,  sync  separator,  sync clipper  and  phase
splitter  circuits.   The  tube  is  designed so  thatcoupling  between  the  triode  and  pentode  units  is  held  to  cl  minimum.

The  5AN8 and  6ANBA hove  been designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in  television  receivers   where  the  pictur®tube  heciter   is   in  series  with  other heaters.    When  each  is  employed  in
this  type   of   circuit   with   other  tubes   similcirly   designed   having   the   same   heater   current   rating,   voltage  surges
across  individucil  tubes  are  minimized  inasmuch  as  heater  warm-up characteristic  is  controlled.

ELECTRICAL
Cathod .........................    Coat.d  Unlpotonllol
Fllam®nt:                                                              5AN8    6AN8    6ANBA

Voltao.(acordc)  ..........       4.7        6.3           6.3         Volt.
Curl.nt  .................    Oi50     045        0rd5     Amp.r.
Warm-iipTlm.(Not.1)   ........     1]             -              11    S.conds

Dlr.ct  Inter.lectrod. C apacltanc.s  (Un ehl.Id.d):
T,iod®   Unit:

Grid  to  Plot®   .....................      1.5
lnput'  ' . I ' ' ' ' ' ' ' I ' ' ' ' '  ' ' ' ' ' '  ' ' . '    2.a
0uq>ut..........................a.26

P®ntodo  uni,s
Grid  1.o  Plafo   ....................   0.04   max.
Input' ' ' ' ' ' ' I  . ' '  .  . ' .............     7.0
0utput' ' ' ' ' ' ' ' ' .  ' . . ' . .  . ' ........    2.4

Triod®  Grid  to  Pentod®  Plot®  ............   0.02   max.
Pentode Grid  I  to  Trlodo  Plct® ...........   0.02   max.
Pen.ode  Plate to  Trlod® P late  ...........   0.15   max.

MECHANICAL

MAXIMUM  RATINGS

D®slgn  MaxlmLim  Volu.a
Tried.   Pentod.

Un't           Unl,

Plot.  Voltog .................    330
Crld  2 Supply  voltage ...........         _
Grid  2  Voltag ................         _

Grid  1   Voltage

Positlvo  Blos  Volu .............      0
Plot.  Di sslpation ...............  2.8

330   max.    Volts
330   max.   Volts
Sco  Grid  2  Input

Rating Ch®'

0   max.    Volts
2.3   max.    Watts

Grid2Input  ..................-            055    max.      Watt

4Hf               H®oter.Cothod e vollog.:
PHf                    H®dror  N®gative  with
«4f                 R.spect to cathode
ppf                     Total  DC  +  Peck  ....
H«f                    H®ot®r  positive  with

HHf                  Respect to  cathode
DC  Component    .....

Bulb....................................T-6%
Bos® ....................  Minioturo  9.Pin  (JEDEC  E,9.1)
Basing...................................9DA
Mounting  Position

7/
8

N\o*.

1

T 6'/2
23/,6,,
Max-

Ill
Small-Bu»on
9-Pin  Base

200              200    max.    Volts

100                100    max.    Volts

TotalDC+Peak  ............    200             200   max.    Volts

MAXIMUM  CIRCUIT  VALUES

GTid   1  Circuit  R®sistonco

Cathode-BiasOporation    ..........   1.0       1.0    max.    Megohm
Fixed-Bias  Oporotion  ............  05   0.25   max.    Megohm

TYP ICAL  OPERATI NG  CHARACTERISTICS
Triode    Pontod®

Unit            Uni,

Plotosupplyvoltag®  ..............       150               125

Grid  2  (Scrocn)  Supply  Voltag®  ......

Grid  I  (Control-Grid)  Voltage .......

Cathode-Bias  Resi star   ........
Amplification  Factor    .........
Pl ate  Res i stcn c. ( Approx.)  .....
T ran scond uctanc o   ...........
Grid  1   Bias  Cutoff  (Note  2)  .....
Plate  Current  ..............
Cri d  2  Current ..............
Plo.e  Current  at  Grid  Volts  =   -3    .

_3
125

....          21

•...    4700170000     Ohms
•...    4500            7800   (tmllos
....- 17              -6     Volts
•...          '5                  12          Ma.

3.8          Ma.
....-               1.6         Ma.

R®ceiving  Tube  S.ction

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIR,A,   NEW   YORK
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NOTES

1.    H.clter    warm.up   time   ls    d.finod    a.   the  time  requlr.d   for   the
voltoo.  across  the  h®at.r   to   r.ach   80%  of  its  ra.®d  volu®  Ofl.i
applying  4  times   rated   h®at.r  voltage  to  a  circul.  con.istlng  of
the   tube    h.ot.I   in   e®rl®s   wlwh   a  r®.lstalic®   equal   to   3  tim®8

rot.d  h®at®r  voltog®  dlvld.d  by  rated  h®at®r  current.

2.    For plate  current  of 20 microamporos.

AVEBAGE     CHARACTERISTICS

Triode     Unit
30  C=a-`=1a-20=E=®aoELJ-lot

Ef  =6.3  Volts

b3
loo

t
\a,i vo,,6

0
oO

CLI

0U'EJ=a.060.05 aL
c„E

6000' U'aI5ooo:

t»€
11

1 rlC,a)=_0C|I3oEa-0®£00-aEO

.04aL.03.02.01,,

/
Ia=4000:gEaDaIa3000=ItC:a2ooo=aL+1000

\ `

\ o€;a
\ /

\ I, /
\ \ /\ / \ /

oO :I.    .I
I:.Ooa

`1 •ZI tco
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Grid    Volts                                  cE-A826

AVERAGE    CHARACTERISTICS

Pentode   Unit

Ef-.6.3 Vol ts
PloGri tevd2Ol'sVolts •200=150

12000100008J=E0I8ooo:-EC»0008Ia-0I4000Iaa"Ia2oooF

V,a,1®aEa:Cu0tjCuIIaIaJatl0-aCL

3210

/
/

/ //

-8        -6       -4       -2          0
Grid   I   volts                             cE-A827
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AVERAGE     PLATE    CHABACTEBISTICS

Tr iode u nit
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AVERAGE      PLATE      CHARACTERISTICS
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Weslinghouse

GRID    2    INPUT    RATING    CUBVE

10           20           30           40           50           60           70           80           90           loo
Screen     Voltage    Expressed   cis   Percent   of   Max.   Screen   Supply   Voltage   Rating

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or pateotrights  of westinghouse Electric Corporation.

WESTl NGHOUSE   ELECTF3IC   CORPORATION,   ELECTF20NIC   TUBE   DIVISI0N,  ELMIRA,   NEW   YOFIK



Westinghouse® RELI^TRON®TUBES

5AQ56AQ56AQ5-A12AQ5

i-\ October   I,1958

BEAM  POWER  AMPLIFIER  TYPES  5AQ5,  6AQ5,  6AQ5-A  AND  12A05

The   5AQ5,    6AQ5,   6AQ5-A  and   12AQ5  are   miniature  7-pin   beam   power  pentode  types  designed  for  service as
audio  output  amplifiers  in  home  or  automobile  receivers.    They  may  also  be  used  as  vertical  deflection  amplifiers
in  television  receiver  sweep  circuits.

The  5AQ5  and  6AQ5-A  have  been  designed  for  use  in  receivers  which  employ  series  connected  heclters,  espec-
ially  in  television  receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed
in   this  type  of  cil.cuit  with  other  tubes   similarly  designed  having  the  same  heater  current  rating,  heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA
ELECTRICAL:

Cathode.......,

Hea,e,:

Voltoge  (ac  or  dc)

Cu,,ent......

Warm-up  Time^  .  ,

.......... Coaled  Unipotontial

5AQ5     6AQ5           12AQ5
6AQ5-A

4.7                 6.3            12.6           Volts

0.60              0.45         0.30     Ampore
11                     11.            -        Seconds

Direct  lnterelectrode  Capocitances  (Unshieldod):

Grid   I   to   Plate   ..........,..........

Input............................

Output..........................

MECHANICAL:

Bulb........

Base,   ,   ,   ®   ,,,,

Ou, I i ne   ,,,,,,,

Basing......

Mounting  Position

Miniature  Button
7-Pin Base

E=!

0.35               uuf

8.3                uuf

8.2                uuf

T -5- I /2
. 7-Pin  Miniature  (JETEC  E7-I)

5-3
7BZ
Any

Supersedes     5AQ5  Data  Sheet  Dated  November  5,1954
Supereedes    6AQ5  Data  Shoot  Dated  July  I,1954
Supersedes  12AQ5  Data  Sheet  Dated  April   I,1955

AF  POWER  AMPLIFIER  -CLASS  A
MAXIMUM  RATINGS:

Design  Cont®r  Values
PlateVoltage  ....................          250    max.        Volts

Grid2Voltage(Screen) ..............          250    max.        Volts

PlateDissipation ..................              12    max.        Watts

Grid2Dissipotion  .................                2    max.        Watts

Heater-Cathode  voltage:          5AQ5        6AQ512AQ5
6AQ5-A

Heater  Negative with Respectto Cathode:
Total  DC+Peak ......             200           90

Heotor  Positivewith Respectto Cathode:
DC  Component  ......
DC  +  Peak .........

Bulb  T®mperotureE ...-.

Grid   I   Circuit  Resistance:

Fixed   Bias .........

Ca.hode  Bias   .......

100-

200          90

loo    max.        Volts

loo    max.        Volts
loo    max.        Volts

250 a C

0.I    max.  Megohm

0.5    max.  Mogohm

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plate  Voltage  .............,

Grid  2  Voltage     .............

Control  Grid  VoltQgo    .........

Peak  AF  Control  Grid  Voltage   .  .  ,
Zero-Signal   Plate  Current   ......

Max.-Signal   Plat®  Current   .....,
Zero-Signal  Grid  2  Current .....,

Mar.-Signal  Grid  2  Current .....,

Plato  Resistance,  approx ......,
Transconductonce..........,

Load  Resistonco  ...........,

Power  Output   .............

Total  Harmonic  Distortion,  approx.

180           250                      Volts

180           250                      Volts
-8.5        -12.5                        Volts

8.5           12.5                       Volts

29             45                          Ma.
30              47                          Mo.

3             4.5                            Ma.

4                  7                          Ma.

58000     52000                    Ohms
3700        4100                   umhos

5500        5000                     Ohms
2.0           4.5                     Watts

8               8                Percent

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



5AQ5
6AQ5

6AQ5-A
12AQ5 Westinghouse®
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AF  POWEF3  AMPLIFIER  -CLASS  ABi

MAXIMUM  RATINGS:

Design  Cont®r  Voluos
Plate  Voltage  .   .   .

Grid  2  Voltage    .  .   ,

Plato  Dissipation    ,

Grid  2  Dissipation  .

250    max.       Volts
250    max.        Volts

12    max.        Watts

2    max.        Watts

Hootei-Cathode  voltage:           5AQ5      6AQ512AQ5

6AQ5-A
Hool®r Negati ve with Re spect to Cathode:
TotalDC+Peak .......      200             90

Heater Pos itive with Respect to Cathode:
DCcomponent  ........       loo              -
DC+Peak ...........      200              90

Bulb  TemperatureE    ...............

Grid   I   Circuit  Resistonco:
For   Fixed   Bias   .................

For  Cathode   Bias    ...............

TYPICAL  PUSH-PULL  OPERATION

(Values  for  two  tubes  unless  otherwise  specified)
Plate  Voltage  ..........

Grid  2  Voltage    .........

Grid   1   Voltage     .-........

Peak  AF  Grid-to-Grid  Voltoge
Transconductance  (per  tube)
Zero  Signal  Plate  Current  .  .

Max.  Signal  Plate  Current   .  .

Zero  Signal  Screen  Current    .

Max.  Signal  Screen  Current    .
Plato  Resistance  (per tube)  .
Effective  Load  Resistance:

Plato.to.Plote a  ,,,,,..,
Total   Harmonic  Distol.lion  .   .

Power  Output   ..........

100    max.        Volts

loo    max.       Volts
loo    max.        Volts

250    max.             oC

0.I                  Megohm

0.5                Megohm

250                     Volts
250                      Vol,s
-'5                     Volts

30                      Volts
3750                    iimhos

70                          Ma.
79                          Ma.

5.0                           Ma.

'3                            Ma.

60000                     Ohms

10000                       Ohms

5               Pe,cent
10                        Watts

VEF3TICAL  DEFLECTION  AMPLIFIEF3 §
Triode  Connection  #

MAXIMUM  RATINGS:

Design  Center  Values,  except  as  noted
Plate   Voltage  ............,..,

Peak   Positive  Plate  Voltage   .....

Plate  Dissipation ............,

Peak  Negative  Grid  Voltage ......,

Average  Cathode  Current ........

Peak  Cathode  Current ..........

Grid  Circuit  Resistance  Cathode  Bias

315                                      Volts

1200    abs.   max.        Volts

9                 max.        Watts

250                max.        Volts

35                 max.             Ma.

105                   max.              Ma.

2.2                 max. Megohms

TRIODE  CONNECTED  CHARACTERISTICS:
Plate  Voltage  .....

Grid   Voltogo ......

Plate  Current   .....

Transconductclnce   .   .

Amplification   Factor

Plate  Resistance.  .  .
Grid  Voltoge,  approx.:

for   I   b=  0.5  mcl ....

250                                  Volts
-12.5                                        Volts

49.S                                          Mo.

5000                               umhos
9.8

]960                                  Ohms

-36                                   Volts

A  Heot®rworm-up Time  is defined as  the  time  required  for  the   voltage
across   the   heater   to   reach   80%   of   its   I.ated  voluo  after  applying
four   times   rated   heater  voltage  to  a  circuit  consisting  of the  tube
heater in series  with  a  resistance  equal  to  three  times  rated  heater
voltoge  divided  by  rated  heater  current.

I   Stogosoporatingwithgrid leokbias  must  use   an  odequote    cathode
bias   resistor   or   similar   means   in   order  to  protect  the  tube  in  the

absence  of  excitation.

•   Applies to  6AQ5-A  only.

§   Foroperotion ina  525-line,  30-frame  system  as  described  in  "Stan-
dords    of    Good    Engineering    Prclctice    for    Television   Broadcast
Stations;   Federal   Communications  Commission".    The  duty  cycle
of  the  voltage  pulse  not  to  exceed   159ro  of  a   scanning  cycle.

#   Plate  and  grid  2  tied  together.

I  High ambienttemperature cmd  shieldingmay  necessitate  a  reduction
in   operating  dissipation.    When  tube  shields  ore  used,   it  is  advis-

able  to  paint  both  inside  and  outside surfaces  of  the  tube  shield  a

dull    black    and   to   provide   ventilation   slots   to   reduce   operating

temperoturo.

WESTINGHOUSE   ELECTF3lc   CORPOFiATION,   ELECTFtoNIC   TUBE   DIVISION,   ELMIRA,   NEW  YORK
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5AQ5
6AQ5

6A!ry5-A
12AQ5

Page  3
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OPEfiATION    CHARACTEBISTICS

Rated  Filament   Conditions                          Grid  2  Volts  =  250

Plate  volts =250                                         Signal  volts (RMS)=88

Grid  I  Volts  =  -12.5
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Westinghouse® 5AS4A

D®c®mb®.   15.   1963

FULL-WAVE  VACUUM  RECTIFIER  TYPE  5AS4A

The  5AS4A   is   a   glciss-octal   full-wave  high-vacuum  rectifier designed  for  service  in  power  supplies  of  equipment
requiring   high   current.    The   tube   should   be   mounted   vertically,   but``horizontal   mounting   is  permissible  if  pinsl

and  4 cire  in  a  vertical  plane.    Like  all  power  handling  tubes,  the  5AS4A  should  be  adequately  ventilated.

ELECTRICAL
Cathode.......,
H®at®r:

Voltog®  (oc  or  dc)
Current......,

MECHANICAL

Bulb.........,

Coated  Filam.nt

..   5.0          Volts
•  .   3.0   Amper®s

.......     T-'2

Base ........   Short  Medium  Shell  Octol  5-Pin  (JEDEC  85-121)

Short  M®dium  Shell  Octal  8-Pin  (JEDEC  88-118)

Outl ine   ..................................    I 2-15

Basing....................................5T

Mounting  PositiorL Verlicol  o.  Horizontol-with  Pins
1  and  4  in  Vertical  Plono

12-15

RECTIFIER  SERVICE

MAXIMUM  RATINGS

Design  Center  Volu®s
Peak  lnv®rs.  Plate  Voltage  ..........
Maximum  AC  Plato  Supply  Voltage
Each  Plot.  (RMS) ................

Maximum  DC  Output  Current
Each  Plato ....................

Steady-State  peak  Plofe Current
Each  Plato  (See  Chart  11)    ..........

Transient  Peak  Plate Current
Each  Plato  (So®  Chart  Ill)  ..........

1550   max.           Volts

550   max.          Volts

.....    See  Chart  I

I.0   max.      Ampero

4.6   max.   ^mp®res

TYPICAL  OPERATION  AS  FULL-WAVE  RECTIFIER

Input  'o  Filter

Capacitor   Choke
AC  Plate  Supply  Voltage

Each  Plato  (RMS) ...........

Input  Capacitor  .............

Input  Choke   ...............

Effoctivo  Plato  Supply
R®sistonce  Each  P,late  .......

DC  Output  Curl.®nt  ...........

DC  Output Voltage at  Fi lter  Input  .

300   450   550      Volts
40     40      -           4f
-       -      10   H®n'ys

AVERAGE  CHARACTERISTICS

Tube  Voltage  Drop
Tube  Conducting
225  rna.  Each  Plate   ................

275  mo.  Each  Plate   ................

300  rna.  Each  Plate   ................

NC

44   Volts
50    Vol,s

54   Volts

R®ceiving  Tube  Section

WESTINGHOUSE   ELECTRIC   COFipoRATION,  ELECTRONIC   TUBE-DIVISION,  ELMIRA,   NEW   YORK



5AS4A Westinghouse
Page  2

The   application   of   mciximum   rcitings   to   prcicticol   circuit   design   is

clarified   by  the  use  of  Rating  Charts   I,11,Ill.     These  charts  present

limiting    conditions    beyond    which    operation    of    the   5AS4A  is   not

permitted.   The  charts  together  with  laboratory  measuromonts  provide
onolysis  of  rectifier  circuit  operation.

The    maximum    ratings    for    ac    plate   supply   voltage   and   dc   output

current  are   interdependent,   and  they  ore  related  to  the  type  of  filfor
circuit.    The    boundaries   in   Chart   I   for   capacitor-input   and   choke-

input   operation  are  based  on   limits  of  supply  voltage,  olltput  current

and     plate     dissipcltion.    With    capacitor    input    filter,    operation    is

permissible    within    the    area    bounded    by   points   F  A  E  D  G:    with
choke-input   filter,   operation   is  permissible  within  the  area  bounded
by  points  F  A  a  C  D  G.

Chart    11    defines    the    permissible   area   of  operation   based   on   the
maximum    steady-state    peak    plate    current.    The   rectification   effi-

ciency  is  defined  by  the  equcltion

Rectification   Efficiency  =           E-s

where   E   is  the  dc  output  voltclge  ot  input  to  filter  and   Es  is  the  rms

Plate  supply  voltage  per  plate.

Chart     Ill     defines     the     min;mum    vc]lue    of    effective    plate-supply

resistance   per  plate  for  specific  plate supply  voltages  such  that  the
transient    peak   plate   current   per   plato   will   be   within   the   roqujred

mc]ximum  rating.     This  resistance  consists  of

Rs  =  N2  RPF`i  +  RSEc  +  RA

where   N   is   the   voltage  stop  up  ratio  of  The  plato  transformer,  RPRi

is  the  dc  resistance  of  the  transformer  primary,   RSEc  is  the  avorogo

dc  i'esistance  of  each  transfomer  secondary  section,  and  RA  is  the

additional  resistance  required.

In   those   considerations,   dc   output  voltage  is  measured  al  the  input
to    the   filter,   and   plate   supply   voltage   is   measured   under   no-load
cond i ti on s .

If  a   copocitor  greater  than  40Hfd  is  used  the  effective  plate-supply
imp®danco   should   be   incroosed   to   provont  oxceoding   the  maximum

peak  plate  current rating.

RATING   cHAFiT   r
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Day ]eeultfrom its  use.  No license  is  granted  byimplic®tion  or otherwise  `lnder any patent or patent rights  o£ We8tinghou8e Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® RELIATRON®TUBES
6AT6

'2AT6

November  19,

TWIN-DloDE  HIGH-MU  TRloDE  TYPES  6AT6  AND  12AT6

:nhde£SE6tuabneds]i2nAaTu€oa:eo7j-|Pejnanmd[na`ca.tou5:rtawt:nddr:°di:::cde|j:::Tutri°detypesusedascombineddetectorFmplifier,

GENERAL .DATA
ELECTRICAL:

Cathode  .....................                 Coated   Unipotontial

Heater:                                                                               6AT6        12AT6
Voltage(acordc)   .............          6.3              12.6            Volts

Current   .................... '     0.30              0.15       Ampere

Direct  lnterelectrode  Capacitances:
ShieldedH      Unshielded

Grid  to   Plate     ...........

Input.................

Output................

Diode  Plate  No.  2  to  Triodo  Grid

MECHANICAL:

Bulb....I......®........

Base,   ®    ,................

outlinG.................

Basing..................

Mounting  Position    ..........

2.0                         2.0                 uuf
2.2                         2.2                 uuf

I.2                          0.8                  uuf

0.04                      0.04    max.  uuf

T-5-I /2

Miniature  7-Pin  (JETEC  E7-I)
5-2

7BT
Any

I  With  external   shield-No.  316  connected  to  Pin  2.

Miniature  Button
7-Pin Base

Supersedes    6AT6  Data  Sheet  Dated  October  I,1954

Supersedes   12AT6  Data  Sheet  Doted  Au   ust  5,1954

AMPLIFIEF{  -CLASS  A
Triode  Unit

MAXIMUM  RATINGS:

Design-Center  Values

Plate  Voltage   ......................

Grid  Voltage:

Positive   Bias   Value .................

Plate   Dissipation.   .   .   ®   ................

Peak  Heater-Cathode  Voltage:
Heater  Positive  or  Negative  with
Respect  to  Cathode   .................

300     max.    Volts

0     max.    Volts

0.5      max.    Watts

90     max.    Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plate  Voltage   a   ...............

Grid   Voltage  .................

Amplification   Factor   -...........

Plate  Resistance  (approx.).   o   ®   ....,

Transconductance.............

Plate  Current    .   .   .   a   ...........,

Diode  Units

MAXIMUM  RATINGS:

Design-Center  Values

DC  Output  Current  per  Plate ......

Peak  Heater-Cathode  Voltage:
Heater  Positive  or  Negative  with
Respect  to  Cathode  ...........

loo            250
•'-3

7070
54000      58000

1300           '200

0.8                I.0

I.0      max,          Ma.

90     max.    Volts

CHARACTERISTICS:
Average  Plate  Current  (Each  Unit)
with   lovDC    ......................     2.0

RESISTANCE  COUPLED  AMPLIFIER  DATA:
Plate  Supply  Voltage   ..............

Plate   Load   Resistor®   a   .............

Grid   Voltage ........ ` ............

Grid   Resistor    ...........   ®   .......

Coupling  Condenser:

Input.    ®    .    '    a    .....    a    .............

Output.   a    .,...    e   ......   `    ........

Grid   Resistor  of  Following  Stclge    ......

Max.   Signal   Source  Impedance    ...,....

D i start i on ®   .....................

Output   Voltage    ..................

Voltage  Gain  at  400  eps   ............

Mo.

90          250           Volts
0.22         0.47      Megohm

0                0           Volts

]0              10   Megohms

0.01           0.01                        uf

0.0'         0.0'                    uf

0.47        0.47     Megohm

1000        1000           Ohms

5              5     Percent
8             34           Volts

35            46           Volts

Receiving  Tube  Section

WESTINGHC\Usr   ELECTRIC`   CORPORATION    ELE:CTRONIC    ruE  E:   DIVISION,   ELMIRA,   NEW   `'OF;<
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AVEF}AGE         PLATE      CHAf`ACTERISTICS

Tr iode Un it

R clted F„a ment Con ditions
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1      Westinghouse RELIATRON®  TUBEs
I 2AT7

High-Mu  Twin-Triode  Type   12AT7

The   12AT7  is  a  9-pin  miniature  twin-triode  designed  for  use  in  compact  equipment  as  a  groundecl-

grid  amplifier  or  frequency  converter  in  the  FM  and  television  broadcast  bands.    Each  triode  unit  is
independent  of  +he  other  except  for  a  common  heater.    The   center-tapped   heater   permits   use  on
either  6.3  volt  or  series  type  heater  circuits.

GENERAL  DATA
Electrical:

Cathode
Heater:

Voltage

Current

Coated    Unipotential

Series           Parallel

12.6               6.3   AC  or   DC  volts

0.15                0.3

Direct   lnterelectrc>de   Capacitances:

Unshielded  Shieldecl*

Grid   to    Plate    (Each    Unit)    ...       I.5                   I.5

Input      (Each      Unit)      ..... _._..._._...       2.2                     2.2

Output     (Unit     I)     ...............,,....       0.5                     I.2

Output      (Unit     2)      ------------.--------        0.4                        I.5

Heater   to   Cathode   .................      2.4                 2.4

Grounded-Grid   operation:         Unshielded  shielded**

Plate   to   cathode   (Each   unit)      0.2                0.2

Input     (Each     Unit).._._ .... _ ..........       4.6                    4.6

Output    (Each    Unit)     ................       I.8                   2.6

Ampere

*   With   external   shield   315   connected   to  cathode   of  section   under

test.
**   With   external   shield   315  connected   to  grid   of  section   under  test.

Mechanical:

Small-Button    Novel    9-Pin

Mounting    Position

7/8„
Max.

1

T 6'/z
23/,6„
Max.

Small-Button
9-Pin Base

CE-A554

AMPLIFIER-CLASS  Ai

Each   Unit
Maximum   Ratings
Design-Center  Values

Plate    Voltage

Plate    Dissipation

Peak   Heater-Cathode   Voltage:

Heater   Positive   or   Negative   with

Respect   to   Cathode   .................

Grid   Voltage

Charac+eristics   and  Typical   Operation
Plate      Voltage      ................ _ ............... _...

Cathode     Bias     Resistor    ...... _ ...............

plate      Current      ....................................

Plate      Resistance      ........................... _ ....

Amplification      Factor     .............. _ ....... _

Transconductance..........______

loo

270

3.7

I 5000

60
4000

Grid   Voltage    (Approx.)   for  lb=10#amp  -5

PT2              9A                HM

Bo+tom  View

300   max.      Volts

2.5   max.   Watts

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,       ELMIRA,       N.      y.
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AVERAGE     PLATE     CHAF}ACTERISTICS
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n

RELIATRON®  TUBEs
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Juno    15,    1954
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Westinghouse
July  ''   1963

TRloDE  PENTODE  CONVERTER  TYPES  5AT8,  6AT8  AND 6ATBA

The   5AT8,  6AT8   and  6ATBA  are  9.pin   miniature   medium-mu  triode  and   sharp.cutoff  pentode  types  designed  for
service   as  combined   oscillator   and   mixer  tubes   in   VHF  television  circuits.    Except  for  the  common  cathode,  the
triode  and  pentode  units  are  electrically  independent.

The  5AT8  and  6ATBA  have  been  designed  for  use  in  receivers  which  employ  series.connected  heaters,  especially
in  television   receivers   where  the  picture-tube  heater   is   in   series  with  other  heaters.    When  each  is  employed  in
this  type  of  circuit  with  other  tubes  having the  same heater  current  rating,  heater  voltage  surges  across  individual
tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
Cathode ........................    Coated  Unipotential
Hcotor:                                                    5AT8           6AT8       6ATBA

Voltage  ..............     4.7   6.3±10%                6.3         Volts
Current   ...........     0.6±6%             0.45   0.45±67o     Ampero
Wcrm.UpTim®(Note   1)  .....      11                                              11    Seconds

Djrecf  lntor®l®c.rode  Cap acitonc®s:

unshieldod                  Shie lded  (Note 2)
Triodo  Unit:

Grid  to  Plcho    .  .  .

Input.........
CL,tput........

'Jpf
2.4                          pf
1.0                            pf

MAXIMUM  RATINGS

Design  Mclximum  Values

Triode    P®ntode
Platovoltago ...............     275             275       max.    Volts
Grid2Supplyvoltage ..........-             275       max.    Volts

.   Se  Grid  2  Input
Rating  Curve

0        max.    Volts
2.3       max.   Watts

0.45       mob       Watt

1

A
Pentod®  unit:

Cridltoplafo  ........    0.06          max       0.03         rno»    pf
Input ...............     4.6                             4.8                        Pf
Chitput ..............     0.9                              1.6                         pf

Pentodo Grid  1   to
Triodoplcito ..........     0.05           max.      0.04         mob   pf

Pentode  Plate to
Triodeplate ..........     0.05          max       0.008      moL   pf

Hcatortocathode  .......     6.0                             6.0(Note3)       pf

MECHANICAL

Bulb.....................................T-6%
Base ...................     Miniature 9-Pin  (JEDEC  E9-I)
Outline...................................6-2
Basing...................................9DW
Mounling  Position   ............................  Any

I8
Max.

1

T 6l/2
23/,`„
Max.

111

Small-BUMon
9-Pin Base

Grid  2 Voltage   ...................

Grid   I  (Control  Grid)  Voltage
Positive  Bias  value ...........      0

P late  Di ssipati on ..............   17
Grid  2  Input  .................     _
H®ctercathode Voltage

Hooter  Negative  with  Respect to  Cathode
Total  DC +  Peak  ................

Hector  Positive  with  Respect lo  Cathode
DC  ,   .   ®  ,,,,,,,,,,   ®  ,,,,,,,,,,,

200   max.    Volts

loo   max.    Volts

TotalDC+Ped< ................  „      200   max.   Volts

TYPICAL  OPERATING  CHARACTERISTICS
Triodo  Unit    Pontod®  Unit

Plate  Voltage  ..............     125
Grid   3 (Suppressor)   ..........         _

Grid  2 Voltage   .............         _
Grid  1  Voltage   .............  _I.o
Amplification   Factor   .........       40
Plofo  Resistance  (Apprex.)   ....     6000
Transconductonce..........6500
Grid 1  Bias204amp.  Plato  Current.  .   -7
P I ate C urr®nt  ...............    12
Grid  2 Current ...............     _

125             Volts
Connected  to

Cathode  cit  Socket
'25            Vol,s

-1.0            Vol,s

30000 0            Ohms
5500         #mhos
i i        Volts

9                    M cl,

2.2                  M c,

NOTES

1.      Hea.er  Wclrm.up   Time   is   defined   as   the  tine   required   for   the
voltag.  across   the  hoator  to  reach  80%  of  its  rated  value  after
applying   4  .imos  rot.d  heater voltage  to  a  circuit consis.ing of

the   tube   heater   in   s®ri®s   with   a  rosistanco  equal   to   3  times

rated  heater  voltage  divided  by  rated  h®ator  current.

2.       JEDEC  9iiold#315connocted  topin  3.

3.       JEDEC  shield  #31S  connected  to  ground.

R®c®iving  Tube  section

WESTINGHOUSE    ELECTF3IC   COF3POF3ATION,   ELECTF{ONIC   TUE3E    DIVISION,   ELMIF{A,    NEW   YOF3K



5AT8
6AT8
6ATBA Westinghouse
Pao.  2

OPERATION     CHARACTEBISTIC
E'Sepcirate   Osci or  Excitat On

Plate  V6lts =150   I I==1=H,,I.|||||||||||IH:
Grid  I  Supp y  VoltsPentode  UnitI

Grid  3  Vo ts =0 =-3.5
Grid  2  Vo lts= Sol Grid  I  Resistor =120000.OhmsIll H. 11

22002000180016000aJ=Ea.§'400IIo°`°I200®aC=€1000i1Ca0=800aF5:600>Ea®400ZOO .

E=LIL,i:i:ii=i=:fiH:::i::

11.11

I
I

11

'fi

.

=iii=
iiii;

.I. 1==== Ill +,1 11 .. .11 11
|iii .L i.i I: i=iii lii
0123456

Peak   Oscillator   Volts                          CE-A895

OPERATION     CHARACTEFuSTICS
E      't   t'Se Pa ra te   Osci  I ator Exc',Otlon

lI|1nl..ml11 11
it

Plate  VoltsGrid3VolGrid2Vol 150
.Pe ntode Un

Grid120OsciGr lRes000'lotoidl= tor=hms

tst =0s=l

50 Volts  at2.6RMS
I

200018001600®0IEel4000=I0P1200®aIa¥,000i,I8an9800F8,U,3600>I0®400200 1098       0®L7gEa6:Cuat±5al0I®45I)B03EaL2I

.=

E'-

LL

+ II

iil

ilI
1, 1' =1 i II ..".

-,`.

+I TT
L'

- 0 -8 -6-4 -2 0
Grid  I   supply   volts          cE-A894

WESTINGHOUSE ELECTRIC   CORPOF2ATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW   YORK



Westinghouse
5AT8
6AT8
6ATBA

Pogo  3

AVERAGE    PLATE   CHAF}ACTERISTICSI
Triode    Uni II I I 11111.111111|j I I I ========:===1T

I II =i:i=i:iii=i

I
I

1111111111111

1111111111111

I

I

.-
+ I I

======:=====

I
I

- -
:::=:::::=::.

11
I

iii:i:iii:ii
50 00 I 50 2 • •• 250300. 350 00

Plote  volts                                                                                                     cErd89i

AVE RAG EP LATE   CHAftACTER STICS

5050

11111 ||l!==Hil 11
I

t I LJ-_PentodeUniIT_`, Ill I I.11
.1111111 Ill .11|lIIil il 111 Ill
GrG d   2  Vold3Vol

Its=150ts=0
= 11111 1111

( I 11111 1111 11

I

I

11
I

I

!1 E.
I ==== I I T\

Ii. I =111

11 I. IllI
I

11 :I I

+

I
I =1 I|m I

;I
11

11111 .I Ill + I I 1111 |i Ill
E| I ::I

1

I +
L I I..I

`L 1= ill
lil

I

11 I
I

Ill Ill + +-I
Ill I

11= il il 11 I .I
ii==I

ill + I 1

I 111I
11 I.I

I . 1

lL

==
11

I|Im I
I

11=
I

11

Ill I I

I

I

I

1r-
11

I I
=====-: =1 11111

I I .11.
I-

----- I
11

I
I I

I
I

===

I-I I
iiiii

I

I

ill1111 -I I
11 i.i

- 11 IllI 11Ill |i I: i- I + '1 I

I I I

I.11. I iil
I I I 11111 Ill 11

loo ZOO                                                    300PlclteVolts. CE-A892

WESTINGHOUSE   ELECTF2lc   COF3POF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,    NEW   YORK

rl



Westinghouse

GRID    2    INPUT    RATING    CURVE
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Screen    Vohage    Expressed  as  Percent   of   Max.   Screen   Supply  Voltage  F3c]ting

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  I)arties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  underany  patent or  patent rights  of Westinghouse I.;lectric Corporation.
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Westinghouse® RELIATRON®TUBES
6AU4.GTA

l9AU4-GTA

May   15,1958

TELEVIsloN  DAMPING  DIODE  TYPES  6AU4.GTA  and  l9AU4-GTA

The  6AU4.GTA  and   19AU4.GTA  are  6.pin  octal   indirectly   heated  half.wave  rectifiers   designed   for   service  as
damping  diodes  in  horizontal  deflection  circuits  of  bl]ck  and  white  and  color  television  receivers.

The   19AU4-GTA  has   been   designed   for  use   in   receivers  which   employ   series  connected  heaters,  especially  in
television   receivers   where  the   picture-tube  heater   is   in   series   with   other   heaters.    When  it  is  employed  in  this
type  o{  circuit  with  other   tubes   similarly   designed   and  having  a  heater  current  rating  of  600  rna.,  heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  the  heater  warm.lip  charcicteristic  is  controlled.

ELECTF{ICAL:

Cothodo.,.......

H®a,er:

Voltage  (ac  or  dc)
Cu,rent.,,,,,,
Warm-up  Timol .  ,

........    Coated  Uhipotential

6AU4.CTA    l9AU4.GTA
6.3                         18.9           Volts

I.8            0.6  ±6%      Ampere
11     Seconds

Di.ect  lnterelecti.ode  Capacitances  (Unshielded):#

Hoal®r  to  Cathode   ...................

Plato  to  Cathode  and  Heater   ...........
Cathode  to  Plate  and  Hooter   ...........

MECHANICAL:
Bulb.....

Base,,,,

3.2                uuf

7.0                uuf

10.0                 uuf

T-9
Short  lntormodiat®  Shell   Octal  6-Pin

(JETEC  86-60)
Outline..........................9-44

Basing....,.....................43CG

Mounting  Position   ...................                                    Any

I  3/,6"
Max.

13M /\u,.ax.

T9
31Mcl /AX,

I ihil i

SI  ,/32'. hort   Intermediate

Max.                         Shell    0ctol    Base

MAXIMUM  RATINGS  in  DAMPER  SERVICE: A

Design  Center  Values
Peak  Inverse  Voltage  ..............

Peak  Plate  Current    ........,......
DC  Plate  Current .................

Hooter-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:
DC  Component  .................

Total   DC  and  Peak  ..............

Heater  Positive  witll  Respect  to  Cathode:
DC  Component  .................

Total   DC  and  Peak  ..............

Plate  Dissipation    ................

Voltage  Drop  at  350  Ma,  approx ........

NOTES

4S00*   max.    Volts
1100      max.         Ma.

190      max.         Ma.

900     max.    Volts

4500     max.    Volts

loo     max.    Volts

300     max.    Volts
6      max.    Watts

25                   Volts

I Heater warm-uptime  is  defined  as  the  time  required  for  the  voltage
across   the   heater  to  reach   80%  of   its  rated  value  after  applying
four  times   rated   heater  voltage  to  a  circuit  consisting  of the  tube
hooter in series  with  a  resistance  equal  to  three  times  rated  heato.
voltage  divided  by  rated  heater  current.

iL   Foroperation  ino525  line,  30  framo  system  as  described  in  "Stan-
dai.ds   of   Good   Engineering   Practice   for  Television  Broadcasting
Stations.   Federal  Communications  Commission...    Tlie  duty  of  the
hol.izontol  voltage  pulse  not  to  exceed   15%  of  one  scanning  cycle.

*  Absolute  Maximum  Value,  not to  be  exceeded  at  any  time.

#   Tie  unused  pins  to  heater.

lcH
4CG

BOTTOM  VIEW

NOTE:  Pins  1,  2,  4,  6  must not
be  used  as  tie  points.

R®ceiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOFtATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,   NEW   YORK
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Page  2
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Weslinghouse®

3AU6
4AU6
6AU6
6AU6-A
12AU6

August  15,1962

\1 SHARP-CUTOFF  PENTODE  TYPES  3AU6,  4AU6,  6AU6,  6AU6-A  AND  12AU6

The   3AU6,   4AU6,   6AU6,   6AU6-A   and   12AU6   are  7-pin  miniature  sharp-cutoff  pentode  types designed  for  service
as   a   wide-band,   high   gain,   high   frequency   amplifier.    The   low   grid-plate   capacity  and  high  transconductance  of
these   types   allows   good   performance   as   an   intermediate  frequency  amplifier.    They  are  also  commonly  employed
as  audio  voltage  amplifiers.

The  3AU6,   4AU6   and  6AU6-A   have   been   designed   for   use   in   receivers  which  employ  series-connected  heaters,
especially   in   television   receivers   where   the   picture-tube   heater   is   in   series   with   other   heaters.    When  each   is
employed   in  this  type  of  circuit  with  other  tubes  similarly  designed,  heater  voltage  surges  across  individual  tubes
are  minimized  inasmuch  as the  heater  warm-up  characteri stic  i s  control led.

ELECTRICAL
Cathode ........................    Coated  Unipotential

Heater :                                                                              6AU6
3AU6    4AU6    6AU6-A    12AU6

Voltage(acordc)   ....      3.15         4.2              6.3          12.6           Volts

Current   ...........     0.60      0.45            0.30         0.15     Ampere

Warm-up   Time   (Note   1).           11              11                    11                --Seconds

Direct  lnterelectrod.  Copacitonces :
Pentodo  connection:                   Unshielded    Shielded  (Note  2)

Grid  to  plate(Max.)  .....      0.0035                       0.0035                H#f

Input..............

Output............I

Triode  Connection  (Note  3):
Grid  to  Plate    ........

Input......,

Output.....,

MECHANICAL

Bulb........,

Base,,,,,,..,
Outl in e   ,,....

Basing......,

Mounting  Position

MAX IMUM  RATINGS

Design   Maximum  Values

Plate  Voltage

Tri ode             Pentode
Connection    Connection
•       275                       330           max.    Volts

Grid  2Supply   voltage .....     (Noto3)                  330            max.    Volts

Grid  2  Voltage.

Plate   Dissipation.

Grid  2  Dissipation

5.5                              5.5                #Hf                Grid   I  voltage,   Positive
5.0                               5.0                 4Hf                    Bias  value ........

Heater-Cathode  Voltclge:

(Note  3)                 Soo  Grid  2  Input
Rating  Chart

3.5                        3.5           max.    Watts

0.75            max.    Watts

0                             0            max.    Volts

2.6                             2.6                Ppf                  Heater  Negative  with  Respect  to  cathode
....       3.2                               3.2                 #Pf                        TotalDC+Peak  ...........       200                             max.    Volts

....      1.2                             8.5                ##f                   Heater  positivewith  Respect  to  cathode

................    T-5y2

Miniature  7-Pin  (JEDEC   E7-1)

.................     5-2

................      7BK

..........-.....      Any

Miniature
7-Pin Base

DC  Component
DC  +  Peak  .  .

CHARACTERISTICS

............         100                                 max.     Volts

............        2cO                                max.     Volts

AMPLIFIER   -CLASS   A

AND  TYPICAL  OPERATION

Plate  Voltage  .........

Grid  2   Voltage .........

Grid   3  Voltogo .........

Cothodo  Resistor .......

Tra n s con duct an ce   ......
Plate  Resistance .......

Grid   I  Cutoff  Bias   (Note  4)

Plate  Current   .........

Grid   2  Current .........

100      250        250         Volts
loo        125          150          Volts

.      Connected  to  cathode
..           150100

.  .      3900    4500
.          0.5        I.5

.   .      _4.2    _5.5

.   .          5.0        7.6

.           2.I         3.0

CHARACTERISTICS  (Triode  Connected)

Plate   Voltage  ................

Cathode  Resistor ..............

Amplification   Factor    ...........

Plate  Resistance  (Approx.)  .......

Tronsconductonce.............

Plate  Current   ................

68         Ohms
5200     prhos

1.0    Mogohm

i.5       Volts
10.6                Ma.

4.3               Mo.

250         Volts

330         Ohms
36

0075   Megohm

4800       4tmhos
t2.2               Mc,.

NOTES

1.    Heater    worm-up    time    is    defined    as   the   time   required   for   the

voltage   clcross   the   heater   fo   reach   80%  of  its  rated  value  after
applying   four   times   rated   heater   voltage  to  a  circuit  consisting

of    the    tube   heater   in   series   with   a   resistance  equal   to   three
times  rated  heater  voltage  divided   by  rated  hec]ter  current.

2.     With  JEDEC  shield  No.  316  connected  to  cathode.

3.    Grids  2  and  3  connected  to  plate.

4.    For  Plate  Current of  ]0#a.
Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   COF3PORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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Westinghouse
Page  2

AVE RAG EP LATE    C HAR ACT EF? ST CS

14cOa,312CLEa_I

Pento de    Conn ecti On

Ef=GridGr'd 6.323 VoltVoltsVoltsS=1=0

Ib Ec 1=0

=Cu068L0qD=6a-42

0.5I,/

I I

/` Grld     I Volts=|.0
'`

Ic2 Ec' =0

/ -I.5

// I-2.0

/ -2. 5
I 3.0

.00 2cO 3cO 400 500 C E-A 8 3 3

Plate     Volts

AVERAGE   PLATE   CHABACTERISTICS
I

Triode   Connection

E,•6. 3Vol ts

Gri ds2 And 3Co nnec'ed' Toplate

C)
I  /

4,C,y
fry/

JS6``b
0`/

/ / /a// /®// `0/
\Q,

\

loo                             200                           300                            400                           500                   CE-A834
Plate   Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFioNIC   TUBE   DIVISION,ELMIFZA,    NEW   YORK



Westinghouse
3AU6
4AU6
6AU6
6AU6-A
12AU6
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AVERAGE     CHARACTERISTICS
1'11'

Pentode   Connection,
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AVERAGE      CHAl]ACTERISTICS
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The  information  contaiaed  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  ocher rights  of third  parties  which
may resultfromits  use.  No license  is  granted  byimplication  orotherwise  under any  pateot or  patent rights  o£ Westinghouse Electric Corporation.
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Westinghouse RELIATRON®  TUBEs TNNH

March   16,1955

Twin  Triode Type  7AU7

The  7AU7  is  a  medium-mu  twin  triode  of  the  9-pin  miniature  type  with  characteristics   like  those  of  the
6SN7-GT.   Its   applications   include   multivibrators,   synchronizing  amplifiers,  oscillators,  mixers,  and  indus-
trial  controls.  Except  for  heat.er  ratings,  the  7AU7  is  identical  with  the  12Au7.

The  7AU7  hcis  been  designed  for  use   in   receivers  which   employ   series-connected   heaters,    especially   in
television   receivers   where   the   picture-tube   heclter   is  in  series  with  other  heaters.  When  it  is  employed  in
this   type   of   circuit   with   other   tubes   having   a   heater  current   rating   of   600   rna.,   heater  voltage   surges
across  individual  tubes  are  minimized   inasmuch  as  the  heclter warm-up characteristic  is controlled.

GENERAL   DATA

......,.    Two,   Coated   unipotential

series            parallel
.    7.0                   3.5   ac   or   dc   Volts

.....     0.3                    0.6                       Ampere
1  ]                        Seconds

Eleclrical:

Ccithodes    .  .  .
Heater

Voltage....

Current    .
Worm-up  Time*

Direct   lnterelectrode   Capocitances   (Unshielded):
UnitNo.   I             Unit    No.2

Grid   to   Plate    ..                                        1.5

Grid    to    CQtho'de     .                               I.6
Plate   to   Cathode    .......           0.50

Mechanical :

Bulb    .   .

Base.....

Basing.......

Mounting   Position
*See  page  3.

CLASS   AT   AMPLIFIER

Each   unit
Maximum  Ratings
Design  Cent.er  Values

Plate   Voltage    .
Plate   Dissipation    .

Cathode   Current    .
Heater-Cathode  Voltcige:

Heater  Negative  with  Respect
1.5           p#f                         to  cathode
I.6            r4.f                          Total   DC   +   Peak   ..
0.35         "4tf                           Heater  positive  with  Respect

to  Cathode

T-6   1  /2
DC   Component    .
Total   DC   +   Peak

JETEC  E9-1,   Small   Button   9-pin
...    9A               Chal.octe.istics

...    Any                       Plate   Voltcige    ..

Grid    Voltage     ........

Amplification   Factor    .
Plate   Resistance   (Approx.)
Transconductance    .
Pl-ate   Current     .

7/8„Max.

T 6l/2 I±
23/,6,,
M.ax.

Ill    I   11
Small-Button

CE-A554                     9-Pin Base

^^aximum  Circuit  Values
For  Moxjmum  Roled  Conditions

Grid-Circuit   Resistcince

Cc]thode-Bias  Operation    .
Fixed-Bias   Operation    .  .

300    max.      Volts
2.75   max.   Watts

20   mcix.        Ma.

200   max.     Volts

loo   max.     Volts
200   max.     Volts

I.0      max.   Megohm
0.25   max.   Megohm

Bottom  View

Receiving  Tube  Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      Y.
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AVERAGE    PLATE   CHARACTERISTICS

30210

Ra ted Filament  Condi

Ilions

a,,4'0

``c,/ •7
•`t,

o` ./ /
`q

/LO

e.b,

S0

1111
C

loo                       200                      300                      400                       500
Plate    Volts
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AVERAGE    CHAFiACTERISTICS
Each       Unit
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I

'0 5 I 0 I 5 20
Plate    Milliamperes         CE-A85i

HEATER  WARM-uP  TIME  MEASUREMENTS

Heater   warm-up  time   is  defined   as  the  time   required   for   the
voltage   cicross   the   heciter   terminals   to   increase   from   zero   to
the   heciter   test   voltclge   (Vi)   in   the   circuit   shown   below.   The
conditions    used    in    conjunction   with   the   test   circuit   depend
upon  the   rated   heater  voltage  and   current  of  the  tube   under
test  as  indicated.

E  -Applied  Voltclge,  RMS  or  DC   .  .
R  -Total   Series  Resistance   .......
Vi-Heater  Test  Voltage,  RMS  or  DC
Ef-Rated  Heater Voltage  of

Tube   under   Test    ...........
Ir  -Rated  Heciter  Current  of

Tube   under   Test    .............

Heater  Of   Tube
Under   Test

CE-A933

..    '3.9         Volts

..17.5        Ohms
..       2.78     Volts

3.5         Volts

..      0.6   Ampere

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,       N.       Y.





Westinghouse

rJ\

12AU7

12AU7-A

June   I,   '961

TWIN  TRI0DE  TYPES  12AU7  AND  12AU7-A

The   12AU7   and   12AU7-A   are   medium-mu   twin   triode   types   of   the  9-pin  miniature  type.    Its  applications  include
multivibrators,   synchronizing   amplifiers,   oscillators,   mixers,   and   industrial   controls.    The  tube  may  be  operclted
from  either  a  6.3-volt  or  12.6-volt  heater  supply,  and  it  has  separate  cathode terminals  for  each  triode.

The  12AU7-A  is  designed  to  have  lower  microphonic  noise  than  the  12AU7  and  is  thus  particularly  well  adapted  to
industrial   control  and  television  horizontal  oscillator  applications.

ELECTRICAL:                                                                                                                                                   MAXIMUM  RATINGS:

CQthodes  .......................     CoatedUnipotential             DesignMaximumValues

HOQtel-:                                                          Series      Parallel                                                       Each  unit,   Except  as  Noted
Voltage  ..............       12.6              6.3            ACorDCvolts             As

Current   ..............      0.15              0.3                                 Ampere

Direct  lnterelectrode  Capacitances  (Unshielded):

Unit  No.   1

Grid  to  Plclte.   .   .

Grid  to  Cathode .

Plate  to  Cathode

MECHANICAL:

Bulb.........

Base,,,,,,,,.

Basing........

Mounting   Position

................   T-6-y2

Miniature  9-Pin  (JEDEC   E9-I)

..................  9A

•................    A.ray

Smoll-Butlon
9-Pin  Base

Pl.te  Voltage  ....
Peak  Positive  Plate

Vertical  #

ClassAi     Deflection

Amplifier    Amplifier

330                  330          max.            Volts

Voltage  (Abs.   Max.)  ....

Peak  Negative  Grid  Voltage

Plate  Dissipation:

Each   Plate ..........

Both   Plates   .........

Cathode  Current ........

Peak  Cathode  Current ....

Heater-Cathode  Voltage
Heater  Positive  with  Respect
to  Cathode

D-C  Component  ......

Total   D-C  and  Peak  .  .  .

Heater  Negative with  Respect
to  Cathode

Total   D-C  and  Peak  .   .  .

Grid  Circuit  Resistance:

Fixed   Bias  ..........

Cathode   Bias   ........

2.75

5.5
22

1200           max.             Volts

275          max.            Volts

2.75*        max.            Watts

5.5*       max.            Watts
22          max.                 Mo.

66           mclx.                  Ma.

loo                   loo          max.            Volts
200                  200          inax.            Volts

200                  200          max.            Volts

0.25                      --          max.       Megohm

I.0                      --          max.    Mogohms

Receiving  Tube Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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MAXIMUM  RATINGS:

Design  Maximum  Values  (Each  Unit,   Except  os  Noted)
As

Plate  Voltcige

Vorticcil  #     Horizontal  #

Defloction    Deflection

Oscillator     Oscillcitor

330                      330            max.    Volts
Peak  Negative  Grid  voltage.         440                     660            max.    Volts
Plate  Dissipation:

Each   Plate .......

Both   Plates   ......

Cathode  Current .....

Peak  Cathode  Current.

2.75             max.    Watts

5.5            max.    Watts
22              max.         Ma.

330             max.         Ma.

Heater-Cathode  Voltage
Heater  Positive  with  Respect
to  Cathode

D-Ccomponent  .......          loo                       loo             max.    Volts

Total   D-Cand   peak  ....          200                       200             max.    Volts

Heclter  Negative  with  Respect

to  Cathode
Total   D-Cclnd  peak  ....          200                       200             max.    Volts

Westinghouse

AMPLIFIER  -CLASS  At
Each  Unit

CHARACTERISTICS:
Plate  Voltage  ...................

Grid  Voltage  ....,...............

Amplification  Factor    ..............

Plate  Resistance  (Approx.)   ..........

Tron sconducton ce   ................

Plate  Curl.ant   ..................-

NOTES
#     For    operation    in    a   525-lino,   30  frame   system   as   described   in,

"Standards   of   Good   Engineering   Practice   for  Television   Brood-

casting    Stc[tions;    Fedorol    Communications    Commission''.    The

duty    cycle    of   the    voltage    pulse   must  not   exceed   15%   of   one
scanning  cycle.

*     Stages  operating  with  grid-leak  bias  require  an  adequate  cathode-

bias   resistor   or   other   suitable   means   to   protect   the  tube  in  the
absence  of  excitQtion.

AVERAGE     PLATE   CHARACTERISTICS
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AVERAGE    CHARACTERISTICS
Each       Unit
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Weslinghouse

The   information   contained   herein    is   supplied   wilhout  assurrling  responsibility  for  infringement  of

patents  or owner  rights  of  third  parties  which  may  result  from  its  ilse.    No  lic®nso  is  granted  by  im-

plication    or  otherwise   under   arly   patent  or  potent   rights   of   Wostinghouse   Electric   Corporation.
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MEDIUM-MU  TRloDE  -SHARP-CUTOFF  PENTODE  TYPES  6AU8,  6AU8A  AND  8AU8

The  6AU8,   6AUBA   and   8AU8   are   9-pin   miniature   medium-mu   triode   and   sharp-cutoff  pentode  types  designed  for
service    in    color    and    black-and-white   television   receivers.    The   controlled   cutoff  triode    unit    is   designed   for
service  as  a  sync  separator,  sync  clipper  or  blocking  oscillator  while  the  pentode  unit  is  designed  for  operation  as
a  video  ainplifier®    The  6AUBA  has  a  controllecl  plate  knee  characteristic.

These  types   have   been   designed   for   use  in  receivers  which  employ  series-connected  heaters,  especially  in  tele-
vision   receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this  type
of    circuit   with   other   tubes   having   the   same   heater   current,   heater   voltage   surges   across   individual   tubes   are
minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:

Ca.hode     .......................      Coated   Unipolential

Heotor:                                                                                     6AU8        8AU8
6AUBA

Voltago(acordc)   ..............          6.3           8.4             Volts

Current   .....................        0.60         0.45        Ampere

Warm-upTime(Approx.)A    .........              11                11       Seconds

Direct  lnterelectrodo  Capacitancos:    (Unshielded)

Triode

MAXIMUM  RATINGS:

Design  Maximum   Values

Plat®  Voltogo  ......

Grid  2  Supply   Voltcig®.

Grid   2   Voltage    .....

Plate  Dissipation ....

Grid  2  Dissipation  .   .   .

Triode    Pontode

300              300        max.          Volts
--              300        max.          Volts

See  Grid  2  Input

Rating  Chart

i

n

a

Grid   to   Plate    ............

In pu ' ..................

Output.   .   I   .......-......

Pentodo
G,id    I   to   Plc,,a    ,,.........

In pu t .........   I   ........

Output.................

Coupl ing

Pentode  Grid   1   to  Triode  Plate.

Pentode  Plate  to  Triode  Grid  .  .

Pentode  Plate  to  Triodo  Plate   .

MECHANICAL:

Bulb...................,

Base,,,................,

Ou tl in e    ..................

a a sin g     .................,

Mounting   Position    ..........,

...........,....     T-6\/?

Miniature  9-Pin  (JEDEC   E9-I)

.......,.........      6-3

................       9DX

.''.''''''''''..      A;ny

Small-Button
9-Pin  BQse

HIS

KT                              PpN

9DX

Positive  Grid   I   Bias  Voltage  ...--

Grid   I   Circuit  Resistance

Fixed   Bias ..............         0.5

Cathode  Resistor  Bias   ......         1.0

Heater-Cathode   Voltogo:
Hooter  Negative  with  Respect  to  Cothode

Total   DC  +  Peak  .........       200

Heater  Positive  with  Respect  to  Cathode
DC  Component ...........        loo

Total   DC  +  Pook   .........       200

3         mcix.           WoWs

1.0        max.          Watts

0        max.          Vol ts

0.25         mclx.    Megohm

1.0         max.    Megohm

ZOO         max.          Vol ts

100         max.          Volts

200        max.          Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Triode      Pontode

Platovoltoge  .................         150                   200

Grid   2  Voltage     ................--                     125

CQthode  Bias   Resistor   .   .   .

Amplificotion   Factor    ...,

Plate  Resistonco  (Approx.)
T ra n scan d u c tcin ce   .....,

Plate  Current   ........,

Grid   2  Current     .......,

Grid   I   Voltage ........ _4. .I

Vol,s

Volts

Ohms

Ohms

Hmhos
Ma.

Ma.

Volts

A    Heatoi    Warm-Up    Time    is    defined   as   the   time   required   for   the

voltoge   across   the  heater   .o   reach   807o   of   its   rated  value  after

applying   4   times   rated   heater   voltage   to   a  circuit  consisting  of

the   tube  heater  in   series  with  a  resistc]nco  equal   to  3  times  rated
hoator  voltage  divided  by  rated  heater  current.

D     For  plato  current  of  100  microomperos.

Receiving  Tube  Section

WESTINGHOUSE   ELECTFuC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE     PLATE     CHARACTERISTICS
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AVERAGE      PLATE      CHARACTERISTICS

EiR
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AVERAGE     TRANSFER     CHARACTERISTICS
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AVERAGE     TRANSFEP     CHAF}ACTERISTICS
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AVERAGE      PLATE     CHARACTERISTICS
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AVERAGE       PLATE      CHARACTEBISTICS

n

a

I
Tri afie u nit ::i::i:ii::::. . ..I

111111111111.
=11

- - - . 1111111111111

1= . ========11111

®
==ii===::=i==I ==ii====:::==

==i:===:::ii=
11 \ .11 I.Ill .1111

=============
/

Ill 11111 .I.111111111111111

I
Ill 11111 11111

11.. I............I.111..I...111ill ..I..111..1111.. •11.1111.11111
11 •11..111.11111
11 1111111111111I.

Maxim urn    P'ate     Disslpalion111111 Ill 11111111.I.11
11 11. 1111111111111
11 11111.11...11
11 111111111.Ill•u I 111111111111111111111.1111E| 1111111111111.I Ill,111111111.I 1111111111111-. Q, 11111111111.II. 111111111111111 1111111.11111I. 111.1111.I.1111 11 . 111111111.Ill11 11 111111111111111 I. _+ 111111111111111 . .11111.11111111 1111111111111.. .111111111111.. I 11 fr 11111111111.I11 11 + i .,11 111111111111111 Ill I 11 .11..I.1111..11 11 I 1111111111111.I.1111111111

I .11111111111.
i +1 i ) T I I 1111111111111I 1111 1111111111111I 1111 11111.111..11

I ..I II iii:==ii====i
ZOO                                 300                                 4cO                                 500

Plo'e    Volts

AVERAGE     TRANSFER      CHARACTERISTICS

Raled    Heater Condition S I 11 -r
+- FT-- •'- 'T iH- I

.1111
iii!i!iI I . +1- 11|u 11 mll Ill.I..N| I Ill I rl_i

i I 11
lu 11 I+ I I -I+.-- 11 ''T I I 11. 11 11 I 1111 I 1111 ill i- 11 I I I 11 111- ... i .--   .-I ili I I 11 u.. I.I .. I I .-.

+'+
11 11

+

T-
i_

I + 1

+

+I
I+I

-T+   ,  I I ill

#
lml

1 I-
I Ll- H

+
TT TTH I-

T +'+ Lt -+ I I

I

t

I .
+

+1

i+ I

il iT i '1

/

i-i+Ir`l

Ii-I\

jl'11I_'1
J,1 +++

1

I

:[I+
I

11

I"4,I..,i

++++I- Lr+1

',
+I

Ll + +- ++

11==i + H Ill il. . r
I+

1- \ + + 11

I
+ H + r +I r \ 11 ' + .I I

-i+

+
T

I
I •E

1 +i- 11 11 ill-.
+ I. rL 1= + rf;J|

1
.I I 11 11 Ill I I \\ '- 1

I i H ..i 1!
11 11 .I I Ii Ii 111 .11 I .I I . 11

|Ii ==i=i
EEE|| I.I i.. 11 1]

T- ++ I I I .I I I .Ii i=i=: ..I

.i I
11

11 11 1\ t il .-Ii il ..---
ill . ' 11 + L -11 t __T H .I I;

11 i. 11 ill =1•1 I I Ill 11. . -. :,,,:i11 .IIu 11 I H I 11 El il 11 11 ill I.i =i==iH=.- .. +-

EL-
+L' =1 11 -. 11 .I-I. Ii I Ill I . 11= i:==: H==::i•-. I I I.. I+I I 11=I: 11 .

1 i 11
`11 il.I

=1. I 11 I

'

I il
I ii:i: iiil..+ I ul 1=I 11 1== 11 + I: .I EZ£=iii=1=

+ I(
+T I

I

|i

I

+J' 'r' -+

I
il I+

1 + i. i-
I

Ill11
I .

I + I t + t ++ \ I-
-

' \ +, 11I 11 I I Ill Ill.11111..' I..I-.
'

'i1111 + I
_r1,I i

_L 1 ilI =1 . 11
.Iul

i I

I

I
[H HII + !` 1= i=|| Ilo

+ I r1 H L+'HL
Hl I IH ill i- 1`

I
Ill

+
L 1

I+ Jl .. I
t+i-

I

-I

H-+
1 ++

I lLl Ill lr +t[ ITll m[-
\+

I .- I .I I. I

-io                         ng                         -6                         -4                         -2                            o

Grid     Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse

AVEBAGE      TF}ANSFEP     CHARACTEBISTICS

Rat ed Heater   Condit ionSFFF
I I 'jffl

+I i+
Ill

ill
Tr ode     Section#I++LTh- +

1

-I+\ +
lit

I -. ,  I  I  urr-   I  I  I
i.i

li .• -,®0   ,
oO"- I

I  !Ei'i
11H
IllIiH EE5'E.!!:lEi

1

Ill -lL

I

1== 1+H Tlt

+

11 ==.-
.`

EE||        1111
»,

.
Elm iulii '

EL
I

E.

+I

iEII    .
i:5

---

I

11. 11'+ I.|i
- + \ate  v9=

00
+

i.IH '''1

+1!

I

11HJ11,

P I

|Iq=i ++I

i
1,- +T-I

Liiil

:I.#i

I !11=

:5o+-£
I+ +,1,

+I,I

|p
rttT-

-1.

H
1\ I+

+

e6:60\o\e\ \o\`6•`
9 I

I

I

I+ I
1

.
P I+

i= 11 1= .11 11
I
I., •1; i T

I.
+ .E

11
1 I+

I 1=
lT =i I El I |lHI-I||IE I 1'

T-

H+r Ill `i
+
-

11+I

t4, ==; . -`. •- -I

IIll . + . +I .. I I 11 ..H- n.I
P 0''

+H+ ill 11 I.
00

/Oo
'0' V =3Odrp I I- .II

.I . r+ I 50'
£OpFI

b I

i
.

I+
I
+, I -

.i 11
T 11 I + .I Iu E==|. mll I

i, 11 11 .. ml

!1

I Im I . HII.I -11I :11 I.u I-I I 11 I..I

1

I I

L\\

I
+ - + 1

. I I+L +
mllli 11+H I   :.-1-

I llllllni
11

I lH
I       -i-i    :I

-I+I
--i+

Hl 1

1

I
+ i++I+ i_, I

I--I + ml I
I+Tl I'N

10                               15                                20                                 25

Plate       Milliomperes
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Westinghouse©

rl August  15,1962

TWIN  DI0DE  HIGH.MU  TRloDE  TYPES  3AV6,  6AV6  AND  12AV6

The  3AV6,  6AV6   and   12AV6  are 7-pin  miniature  duo-diode  high-mu  triode types  designed  for  service  as  combined
detector,   amplifier,   and   automatic   volume   control   tube   in   automobile  and  ac  operated  radio  receivers.    Coupling
between  the  diode  and  triode  sections  is  minimized  by  the  use  of  internal  shielding.

The  3AV6  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers   where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of circuit
with   other  tubes   having   a   heater   current   rating   of  6cO   rna.,   heater   voltcige   surges   across   individual   tubes   are
minimized  inasmuch  as  the  heater  wcirm-up  characteristic  is  controlled.

ELECTRICAL
Cathode ........................    Coated  Unipotential
Heater:                                                                   3AV6   6AV6    12AV6

Voltog®(ocordc)   ..........      3.15        6.3         12J          Volts
Cilrrent  .................     OJ50      0£0        0.15     Amporo
Wcrm-upTime(Nolel)   .......          11            -               -Seconds

Direct  lnterel ectrode  Capaci tonces  (Unshi elded):
TriodeGridtoTriodeplate .............       2.0                rff4f

Triodelnput  .......................       2.2               ft"f
Triodeoutput ......................       0£               ##f
Diode 2  Plate  to  Triode  Grid   ............    0.04   max.   HHf

MECHANICAL
Bulb .  a  ¢  a  a  ...............................    T-574
Base .  a  =  8  .................   Small-Button  Miniature  7|)in

Basing..................................7BT
Mounting  Position   ...........................      Any

Miniature  Button
7-Pin Base

MAXIMUM   RATINGS

Design  Maximum  Values

Triode  Plate  `,    !tage   ..... ..      330    max.    Volts

Peak   Hoat®roccjL    T.de   Voltoge:

Heater  Posi?ive  with  Respect  to  Cathode
Total   DC+.Peak  ..................      200    max.    Volts

Heater  Negative  with  Respect  to  Cothodo
DC  Cert:ponent    ...................      loo    max.   Volts
DC  +  Pea.K  ......................      200   max.    Volts

Positive  DC  Grid  Voltage  ..............          0    max.    Volts
TriodePlateDissipation ...............    0.55   max.      Watt
DiodeploteDCcurront    ...............       1n    max.        Mo.

CHARACTERISTICS  AND  TYPICAL   OPERATION
Platevoltage  .....................     loo         250     Volts
Gridvoltage(Note2)  ................- 1          -2     Volts
AmplificationFQctor    ................     100          loo              -

PloteResistonco    .................   80000   62500     0llms
Transconductonco  ..................  1250       1600   ttmhos
Platecurrent  .....................     0.5          1.2         Ma.

NOTES

lo     Heater    waritrup    time    is    de{inod    as   the   time   roquir®d   for   the
voltage  across  the  h®oter  to  reach   80%  of  its  rated  value  after
applying   4   times   rated   heater   voltage  to  a  circuit consisting  of
the   tube   heater    in   series  with   a  resistance  equal   to   3  times
roled  hoot.r  voltage divided  by  rated  heater  current.

2®     Grid    bias    for    the    triodo    unit    may    bo   obtained    from  a    fixed
source,   such   as   a   fixedtyoltage   tap   on   the   dc  power  supply  or

from  a   cathode-bias   resistor.  Diodo.biasing is  not  recormended
bceause of  the  probabil ity  of  plate.current  cutof{.

Rec.iving  Tube  Section

WESTINGHOUSE   ELECTRIC   COFtpoRATION, ELECTRONIC   TUBE   DIVISION,  ELMIFtA,   NEW   YORK
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AVERAGE    CHARACTEB ST CS
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The  information  contained  herein  is  supplied  without  assuming  responsibility  lo[  infringement  of  patents  or  other rights  of  third  parties  which
____   __  ___1L  ,                .,may resultfromits  use.  No license  i8  granted  byimplication  or otherwise

WESTI NGHOUSE
under any  patent or patent rights  of Westinghouse Electric Corporation.
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Westinghouse 5AW4

D®conb®r  I.   1963

FULL-WAVE  VACUUM  RECTIFIER  TYPE  5AW4

The   5AW4   is   a   glass.octal   full-wave   high-vacuum  rectifier   designed  for  service  in  power  supplies of equipment
requiring  high   currento    The   tube   should   be   mounted  vertically,   but  horizontal  mounting  is  permissible  if pins  1
and  4 are  in  a vertical  plclne.    Like  all  power  handling  tubes,  ,the  5AW4  should  be  adequately  ventilated.

ELECTRICAL
Cathode ...........................  Coated  Filonent
Hoator=

Voltage(acordc)   .....................  5.O          Volts
Current  ............................   3.7   Anp.r.a

MECHANICAL
Bul b  ...............................-....    T-12
Base ............. Medium  Shell OctQl  5i]in (JEDEC  85.15)
Basing...........................`..........5T
Mounting  Posilion   .......... Verlical  or  Horizontal-with  Pins

I  and   4  in   Vortical   Plane.

I-

Eil

RECTIFIER  SERVICE

MAXIMUM  RATINGS    (Nofo   I)

Design C®nfer  Yd ues
Pooklnvars®PlateVoltoge  ...........   1550   max.          Volts
Mcaimun  AC  Plato  Supply  Voltage

Eachploto(RMS) .................. 550   max.          Volts
Steady.Stafo  Peck  Plate Current

EochPlote .....................   Q75   max.      Amporo
Tronsienl  Peak  Plate Current

Each  Plato (S®o Chart  111) ............  4.a    max.    Amp®r.s

TYPICAL  OPERATloN  AS  FULL-WAVE   RECTIFIER

Input  to  F il for

Capocitcr     Choke
AC  Plat®  Supply  Voltage

Eachplafo(RMS)   ...-..........   450               550         Volts
lnputcapacitor ..................    10                                    {tf
lnputchoko  ....................-                u      Honrys
Effective  Plate Supply

Resistaic®Eoch  plate  ...........    153                  -         Ohms
DCoutputcurrent  .............          250              2S0             MQ
DC  Output  Voltage  a.  Filter  Input  . . 422                 -        Volts

AVERAGE  CHARACTERISTICS

Tube  Voltage  Drop  with  Tube  Conducting
250 rna.  Each  Plots   .......................  46  Volts

NOTE

1.      All    maximum   ratings  ore  not  attainable  at  the  same  time.    |f
operation   is   loniont  in  one  paramoler,  il  may  be  more  sevoro  in
a,hers,

NCF
5T

R®c®iving  Tube  Section

The  information  contained  herein  iB  Supplied  without  a88uming reBpon8ibility  for  inhingemeat  of p®teat8  or  other righ.8  of third  p®rtie8  which
of Westiughousc Electric Corporation.

ELMIRA,   NEW   YORK
may result from its use.  No license  is  granted  byimplication  orother`^ri8e  underany  patentor  patentrights

WESTINGHOUSE ELECTRIC   CORPORATION, ELECTRONIC   TUBE   DIVISION,





February  I,1960

HIGH -MU  TRloDE -SHARP -CUTOFF  PENTODE  TYPE  6AW8-A  AND  8AW8-A

The 6AW8-A  and  8AW8-A  are  9-pin  miniclture  high-mu  triode  and  sharp-cutoff pentode  types  designed  for  service  in
series   heater   string   television   receivers.    The  triode   unit   is   intended   for  service  as  a  sync  separator  while  the

pentode  unit  is  designed  for  operation  as  a  video  amplifier®

The  6AW8-A   and  8AW8-A   have  been   designed   for   use   in   receivers   which   employ  series  connected  heaters,  es-

pecially   in   television   receivers   where   the   picture-tube   heater  is  in  series  with  other  heaterso    When  each  is  em-
ployed   in   this   type  of  circuit   with   other  tubes   similarly   designed   having  the  same  heater  current  rating,  heater
voltage   surges   across   individual   tubes   are  minimized   inasmuch   as   heclter   warm-up  characteristic  is  controlledo

ELECTRICAL:
Cothod®s.................

Heater:
Voltage  (ac  or  dc)   ..........

Current.................

Warm-up  Time  (Approx.) A ......

Direct  lnterelectJode  Capacitances:

......     Coated  Unipotentiol

6AN8-A        8 A`W8-A
6.3                   8.4            Volts

0.60±6%     0.45±6%       Ampere
11                          11       Seconds

EiEx
ii=

Triodo

Grid  to  Plot®    .   I   .....

Input.............

Output............

Pentode
Grid   I   to   Plate   ......

Input.............

Output............

Coupling
Pentode  Grid   I  to  Triode

P late. ` ...........

Pentodo  Plate  to  Triode
P la'e ..,..,......

MECHAN ICAL :

Bulb...............

Base,,,,,,,,.,.....

Ou,line    ,   ,   ®   ,,,,,,,.,.

Basing.............

Mounting  Position   ......

Small-Bulton
-Pin  Base

Shieldedl      Unshielded

2.2                  2.2                       upf
3.4                    3.2                         prpi
3.0                         1.8                               VFLI

0.04                  0.05        mclx.        u|l{
10                     '0                       „„f

4.5                      3.6                            u.p;I

.005                  .008       max.        P#f

0.025                   0.15        max.         Hpf

...................     T-6%

.   .   .  Miniotul.e  9-Pin  (JEDEC  E9-I)

....................      6-3

....................   9DX

•...................   Any

Hls

KT                              PpN

9DX

MAXIMUM  RATINGS

Design  Maximum  Volues

Plate  Voltage  ........

Grid  2  Supply  Voltage.  .  ,

Grid  2  Voltage ........

Plate  Dissipation    .....

Grid  2  Dissipation   .....

Positive  Grid  1   Voltage    .

Grid   I   Circuit  Resistance
Fixed   Bias .........

Ca}hode  Bias   .......

Ti.iode    Pontode
Uni,             Unit

330             330        max.          Volts
--              330        max.          Volts

See  Grid  2  Input

Rating  Curve
I.I             3.75        max.          Watts
--                I.I         max.          Watts

0                   0        max.         Vo Its

0.5           0.25        max.    Megohm
I.0                I.0         max.    Megohm

Heater -Cathode  Voltage:
Heater  Negative  with  Respect to  Cathode

TotolDC+Peak   .........      200              ZOO        max.          Volts

Heater  Positive  with  Respect  to  Cathode
DCcomponent ...........       loo              100        max.

TotolDC+Peak   .........      200              200        mcix.

TYPICAL  OPERATING  CHARACTERISTICS

Triode               Pe
Plate  Voltage  .........

Grid  2  Voltogo .........

Grid   I   Voltage    .......,

Cathode  Bias  Resistor   .  .  ,
Amplification   Factor    .  .  .

Plate  Resistance  (Approx.)
Tranconductance......,

Plate  Current   ........

Grid  2  Current ........,

Grid   I   Cutoff  Voltage®  .  .  ,

200

_2

70

4000
4.0

-5

Ohms

prmhos
Ma.

Ma.

Volts

•    Shield  No.  315  tied  to  cathode  of  section  under  test.

A   Heater   Worm-up    Time    is    defined    os   the   time   required   for   the

voltage  across   the  heater  to  reach  807o  of   its   rated  value  otter
applying   4  times   rated   heater   voltage   to   a  circuit  consisting  of
the  tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rated  heater  current.

®    For  plate  current  of  20  microamperes.

H   These   values   con  be  measured  by  a  method  involving  a  recurrent
wave form   such   that   the   plate  and  grid  2  dissipation  will  be  kept

within  ratings  to  prevent  damage  to  the  tube.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUE3E   DIVISION,ELMIRA,   NEW   YORK
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Page  2

AVERAGE    TRANSFER   CHARACTERISTICS

Rated   Heater   ConditionsPlateVolts=200 Triode    Unit
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Westinghouse®
6AW8-A

8AW8-A

Page  3

AVEFiACE     PLATE      CHABACTEfilsTICS

AVERAGE    PLATE    CHARACTERISTICS

•a642a86420
Rated Hea'ercondi 'iOI''S Trio de Unit

loo                        ZOO                       300                      4 00
p'ote    Volts

CE-A' 17 2

0                                loo                           ZOO                           3cO

Plate      VOI's

400

CE-A1170R1

WESTINGHOUSE   ELECTRIC   CORPORATION,  E:LECTF30NIC   TUBE   DIVISION,  ELM]RA,   NEW   YORK
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6AW8-A

8AW8-A

Page  4

AVERAGE     TRANSFER     CHARACTEBISTICS

Rated     HeaterPlateVolts=   150Grid2Volts=150 Pentode     Unit
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6AX4GT
6AX4-GTB
12AX4-GTA
1 7AX4-GT
25AX4-GT

April   15,1960

TELEVIsloN  DAMPING  DloDE  TYPES
6AX4-GT,  6AX4-GTB,12AX4-GTA,17AX4-GT  AND  25AX4-GT

The   6AX4-GT,   6AX4-GTB,   12AX4-GTA,   ]7AX4-GT   and  25AX4-6T   are  6-pin  octal   indirectly-heated  half-wave
rectifiers  designed  for  service as  the  damping  diode  iLn  horizontal  def]ection  circuits  of  television  receivers.

The   12AX4-GTA  and   17AX4-GT  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,
especicllly   in   television   receivers   where  the   picture-tube  heater   is   in   series   with   other   heaters.    When  each  is
employed   in   this  type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current  rating,  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:
Cathod®..................

Hea,®r:

Voltage  (ac  or  dc)   .........  ;

Current.................

Worm-up  Timo®  ............

Direct  lntei.electrode  Copacitances:
Heater  to  Cathode   ..........
Plato  to  Cathode  and  Heotor ....
Cathode  to  Plato and  Heater ....

MECHANICAL:

Bulb....................

Base,....,,.......,..,.a

Basing..................

Mounting  Position   ...........

MAXIMUM  RATINGS:

TV  DAMPER  DIODE  SERVICE  *
•.......  Unipotential

6AX4-GT        12AX4-GTA    T7AX4-GT    25AX4-GT

6AX4-GTB
._      6.3    .

.I.2

•.....-....... 4.0         lJ.Ill

•............     5.0         FLIJ.I

•............    8.5        IJ,Ill

................     T-9

Short  Intermediate-Shell  Octol

................   4CG

•................   A;ny

lcH
4CC

Pins   I,   2,   4,   6  must  not
be  used  as  tie  points.

Design
Con,er

Design            Values
16.8                  25.0                  Volts       Maximum        6AX4.CT
0.45                 0.30          Amperes       Values             12AX4-GTA

11                         --             Seconds 17AX4-GT
6AX4-GTB   25AX4-GT

Peak  Inverse  Voltoge  ..... `.

Peak  Plote  Current ........
DC  Plate  Current .........

Plato  Dissipation    ........

Heater-Cathode  Voltage:
Heater Negative  with  Respect

to  Ca.hode:
DC  Component .........

Total  DC  and  P;ak ......
Hooter  Positive  with  Respec.

to  Cathode:
DC  Component ..........

Total  DC  and  Peak ........

CHARACTERISTIC:

Voltage  Drop  with  PIote
Current  of  250  Mo ........

5000               4400.          max.    Volts
1000                       750           max.        Ma.

165                          125            max.         Ma6

5.3                        4.8          max.    Watts

900                      900          max.    Volts
5000                   4400          max.    Volts

loo                       loo          max.    Volts
300                       300          max.    Vo]fs

32       Volts

*    For   operation    in   a   525   lino,   30   frome   syst.in  os   described   in
"Standards  of  Good   Engineering   Practic.  for  Television  Brood-

casting   Stations,    Fod®rol    Communications   Commission".    The
duty   of  the   horizontal   voltage   puls®  not  to   exceed   159ro  of  one
scanning    cycle.    Operation    as    a    po`..or  r.ctifior  ls  not  recom-
mended.

®    Heater   worm-up    time    is    defined    as   the   time  required   for  th.
voltag.  across   the  h®ot®r  to   reach   80%  of  its   rated  value  after
applying   four  times   ra.®d   heater   voltage   to   a  circuit  consisting
of   the   tube   hooter   in   series   wi.h   a   resistance  equal   to  three
times  rated  heater  voltag®  divided  by  rated  h®at®r  current.

t     Absolute  Maximum  value.

R®c®]ving  Tube  Section

wfasTINGH®usB€ELECTRic COF`PORATION;  ELECTRONIC  TUBE   DIVISION,T  ELMIRA,   NEW  YORK
\



6AX4-GT
6AX4-GTB
12AX4-GTA
17AX4-GT
25AX4-GT

Westinghouse®
Pog®  2

AVERAGE     PLATE    CHARACTERISTIC

Rated    Heater
Conditions

/,,,,,,

10          20          30          40          50          60
DC   Plate Volts

cE-A8Ie  RI

WESTINGHOUSE   ELECTRIC CORPORATION,  ELECTRONIC  TUBE   DIVISION,ELMIRA, NEW  YORK
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Westinghouse@ 12AX7

12AX7A

S®pt®mb.I  15.1962

HIGH.MU  TWIN.TRloDE  TYPES  12AX7 AND  12AX7A

The   12AX7  and  12AX7A  clre  9.pin  miniature  twin  triode  types  designed  for  service  as  a voltage  amplifier  or  phase
inverter.  I They  may  also  be  used  as  a  multivibrator  or  oscillator  in  industrial  control  equipment.

The   12AX7A  features   several  design  and  processing  improvementsresulting  in  lower  hum  and  microphonic  noise.
An   improvement ` in  the  performance  of a  high  gain,  low  level,  audio pre-amplifier  wil I  result  from replacement  of  a
type  12AX7  with  a  type  12AX7A.

ELECTRICAL
Chthod .........................    Cba.®d  Unlpot.n.lal
H.ot.I:                                                             S.rl..     Paiall.I

Volta..(eicordc)   .............   12.6             6B             Volt.
Curl.nt  ....................  O.15          0.30         Amp.ro

Dlr®ct  lntor®l®ctrod®  Capacitonc®s  (Unshl.ld.d):

unit  1
Grld  lo  plate   ...................        1.7
lnput''''''''''''''''  .... I.I..       I.6
Output........................a.46

MECHANICAL
Bu I b ....................................  T.64
Base .......................  Small.Button  Naval  9-Pin
Ou,I ino  ...................................   6-2
Basi ng ....................................    9A
daunting  Position  ............................  Any

.8

Max.

1

T 6I/2
23/,`,,
Max.

Ill
Small-Button
9-Pin  Ba®o

a

®

AMPLIFIER.  CLASS  A,
Each  Unit

MAXIMUM  RATINGS

D..ion.Moxlmum  Vol ve.
P I a'.  Vo ltag®  ......
Plato  Di8slpotion ....

•............     330     max.     Volts
•............      12     max.     Watts

C,id  Vol'og®:

Negativ.  Bias  Value   ...............- 55     max.     Vol..
Po8ltlv.Bia3Valuo ............  „..         a    max.     Volt.

Heal®r{a..hod®  Voltage:
H.al®r  N®galiv®  with  R®spect  to  Cathode
TotolDC+Peak .................    aco     max.     Volts

Heater  Posit!vo  with  Respect to Cathode
DCcomponent   ..................     loo     max.     Volts
TotalDC+Peak  .................    200     max.     Volts

TYPICAL  OPERATION
P. lot®  Vo ltog®  ...................        loo

Grid  voltage ....................         _I
Amplification  Factor ...............        loo

P late  R®si stan co .................  80000
Tran sconductonce  ................     1250
Plat®  Current  ...................        0.5

EQUIVALENT  NOISE   AND  HUM  VOLTAGE
Each  Unit,  Referonced  to  Grid,

Average  RMS  Volu®  (Note   1)    ............ 1.8    pvolts

NOTE

I.    Heater  Volts  =  6£  (oc).  heater  transform.I  CT  grounded,  Plate
Supply  Volts  =  250,   Plato  Load  Ohms  =  100000.   Cathode   Bias
Ohms=  2700.     Cothod®    Bypass    4f=  100,    Grid     Resistor=O,

Measured  from  25 to  10000  eps.

Tube Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF`ONIC   TUBE   DIVISION,   ELMIRA,J   NEW   YOF3K



Westinghouse
P®9.  2

AVERAGE      CHARACTERISTICS
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AVERAGE       PLATE      CHAFiACTEBISTICS
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The  infom®tion  coneained  herein  i8  Supplied  without  assuming  responsibility  fo[  infringement  of  paten.a  or  other rights  of  third  parties  which
may r®sultlrom it8  use.  No licea8e  is  granted  byimplication  or o.herwise  under any  patent or  patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPOFiATION,  ELECTF}ONIC   TUBE   DIVISION,  ELMIRA,NEW   YOF3K



Westinghouse® RELIATRON®TUBES 183-GT

May  ls,  1958

HALF-WAVE  VACUUM  RECTIFIER TYPE  183-GT

The  183-GT  is  a  glass  octal  directly  heated  diode  designed  for  service  as  a  high  voltage,  low  current  rectifier.
This tube  is  particularly  well  suited  for  service  as  the  high  voltage  rectifier  in  television  receivers  because  it  has
very  good  insulation  between  plate and  filament  and  requires  only  200 milliamperes  of  filament  curl.ent.

GENERAL  DATA

ELECTRICAL:
Fi lam.nt (Coot®d):

Vollag®  (ac  or  dc)   ..........
Current.................

Direct  Inter.l®ctrod®  Capacitances  (unshieldod):
Ploto  lo  Filament    ..........

MECHANICAL:
Bulb.....

Base,....

Ou,I in®    ......,

Basing......I

Mounting  Position

Sup®rs®d.s  Data  Sheet

1.25^        Volts
0.20       Ampere

I.3                  uuf

T-9
Intermediate  Shell  Octal

(JETEC  85-82,   86-8,  87-166)
Short  Intermediate  Shell  Octal

(JETEC  85-85,  86-60,  87-]47)
9-51   or  9-52

3C
Any

Small Cap

Short Interned:ate
Shell Octol
6.Pin Base

CE-A574

Dated  July  20, 1954

MAXIMUM  RATINGS

DESIGN-CENTER  VALUES:

(Except  as  Indicated)
lnvorso  Plate  Voltage
DC  Component .........
Total  DC  and  Peak ......

Stoody-State  peak  Plo.e
Current.............

DC  Output  Current  .......
Froqiiency  of Supply  Voltage
Maxi mum   ...........,

MinimulTl.......,...,

Flybock     RF  Voltage
Rectifier.     Rectifier

2]OO0  max.              - Volts
26000  max.  33000  abs.  max.  Volts

30            max.       Ma.
I.0              max.       Mo.

loo             max,       Kc.
I.S               min.       Kc.

AVERAGE  CHARACTERISTICS

Tube  Voltog®  Drop  (Approx.)   .
With  Plato  Curronl  of
7.OMa.dc .............                                        loo                            Volts

I   For   operation    in    a   525   line,    30   fromo   system   os   described   in
"Standards   of  Good   Engineering   Practice  for   Television   Broad-

casting  Stations,  Federal  Communications  Commission".  The  duty
cycle  of  the  voltage   pulse   ii.usf  not  exceed   15   per  cent   of  on.
scanning   cycle.

A  The   filament   voltage   must   never   bo   less  than  1.05  volts  or  more
than   1.45   volts.

Inasmuch   os   the   tube   rating   permits   operation   ot   high   voltage,
shielding  of the  tube  for  x-ray  radiation`may  bo  no®dod.

lclc

3C

BOTTOM  VIEW
Socket  Terminals   I,  3,  4,  5,  6  and  8  shall
not   be   used   as  tie  points  althougli  t®rmi-
nols   I,   3,   5  and   8   may   bo   connoctedLlo.
terminal    7   to   r®duc®    corona   discharge.

R.c®iving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUB'E  DIVISION,  ELMIRA,  NEW  YORK
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Westinghouse®
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Weslinghouse
June   15,1961

REMOTE -CUTOFF  PENTODE  TYPES  3BA6,  6BA6  AND  12BA6

The   3BA6,  6BA6  and  12BA6  are  7-pin  miniature  receiving  tubes  used  as  rf  amplifiers  in  ac/dc  standard  broadcast
receivers,   in   FM   receivers,   and   in   wide-band   high-frequency   clpplications.    The   low  grid-1-to-plate  capacitance

minimizes  regeneration,  and  they  have  high  transconductance.

The  3BA6  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of  circuit
with   other  tubes  having  a  heater  current  rating  of  600  rna.,  heater  voltage  surges  across  individual  tubes  are  mini-
mized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:                                                                                                                                                    MAXIMUM  RATINGS:

Cathode ........................      CocitedUnipotentiol             DesignMoximumValues

Heater:                                                                 3BA6      6BA6      12BA6

Voltage(acordc)    ........         3.15            6.3             12.6              Volts

Current   ...............         0.60         0.30            0.15        Ampere

Warm-up  Time   (Approx.) A ....               11               ----      Seconds

Direct  lnterelectrode  Cclpacitances:    (Unshielded):

Grid  to  Plate    .  ,

Input.......,

Outpu,......,

MECHAN ICAL :
Bulb........,

Base ,,,,,   ®   ,   ,   ,

Ba s in g .......,

Mounting   Position

•......       0.0035      max.      #"f

•......                     5.5                              lJ.lJ.t

•......                  5.0                         lllJ-i

................        T-5-1/2

JEDEC   E7-I,   Small   Button   7-Pin

.................        7BK

•................       Any

Miniature
7-Pin Bclse

Plate   Voltage  ...................

Grid  2  (Screen)  Supply  Vol-tclge  ........

Grid   2   Voltage ...................

Grid   1   (Control   Grid)  Voltage:

Negative   Bias  Value     .............

Positive   Bias  Value  ..............

Plate  Dissipation .................

Grid   2   Dissipation   ................

Heater-Cathode  Voltage:
Heater  Negcltive  with  Respect  to  Cathode

330     max.      Volts

330     max.      Volts

.   See  Grid  2   Input
-Rating  Chart

55      mclx.       Volts

0      max.       Volts

3.4      max.      Watts
0.6      max.      Watts

TotalDC+Peak   .............       200      200      max.       Volts

Heater  Positive  with  Respect   to  Cclthode
DC  Component.   .

Total   DC  +   Peatt

loo      100      max.      Volts

200      200      max.      Volts

CHARACTERISTICS  AND   TYPICAL   OPERATION:

Plate   Voltage  ...........

Grid   2   Voltage ...........

Grid  3  (Suppressor)   Voltage   .   .

Cathode-Bias   Resistor   .....

Plate  Resistance  (Approx.)   .   .

Transconductance........

Grid   1    Bias  (Approx.)   for

trcinsconductance  of  40  4£mhos

Plate  Current   ...........

Grid   2   Current  ...........

.....          loo         250               Volts

.....          loo          loo                Volts

Connected  to  Cathode  at  Socket
•....            68            68                Ohms

•....        0.25           I.0      Megohms

•....      4300      4400            Hmhos

.....        _20        -20              Volts

•....          10.8                11                          Ma.

•....           4.4           4.2                      Ma,

A    Heater    warm-up    time    is    defined    as    the    time   required   for   the

voltage   across   the   heater   to   reach   80%   of   its   rated  value  after
applying   4   times   rated   heciter   voltage   to   a  circuit  consisting  of

the   tube  hec.ter   in  series  with  a  resistance  equal  to  3  times  rated

heater  voltage  divided  by  rated  heater  current.

HP

Gl
7BK

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse

AVERAGE     CHARACTERISTICS
Pentode    Connection

Page  2

I

11 11 11 11
Ef=RQted    Va ue        Plate  volts=  250
Gri.d-NQ    3   Vo ts=0
Ec2     =Gr id    N9     2    Volts

Ecc2=   Grid    N9    2-Supplyvolts

I
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AVEF}AGE    CHARACTERISTICS
Pentode   Connection

I

I

I
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WESTINGHOUSE   ELECTRIC   COF3POFiATION,  ELECTFioNIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse

rFi

AVERAGE    PLATE    CHARACTERISTICS
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Page  3
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Westinghouse
Page  4

AVERAGE    CHARACTERISTICS
Pentode     Connection

I I

II

I I I I I
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Grid   2    Input    Rating

0            20           40          60           80           Ice
Grid    2   Voltage-Percent    of    Max.
Grid    2     Supply     Voltcigo    Roting

The   informc!tion    contained    herein    is    supplied   without  assuming   responsibility   for  infringement  of

patents  or  other  rights  of  third  piirties  which  may  result  from  its  use.    No   license  is  granted  by  im-

plication    or   otherwise   under   any   patent   or   patent   rights   of   Westinghouse   Electric   Corporati(in.

WESTINGHOUSE   ELECTFtlc   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  E:LMIRA,   NEW   YORK
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Westinghouse

n July   1,1963

SHARP-CUTOFF  PENTODE  TYPES  3BC5,  4BC5  AND  6BC5

The   3BC5,   4BC5   and  6BC5  are 7-pin  miniature  sharp-cutoff  pentode  types  designed  for  service  as  high  gain  i-f or
I-f   amplifiers   at   frequencies   up  to  400   megacycles    They   feature  high  transconductance and  low  grid   I-tcrplate
capacitance.

The  3BC5 and  4BC5 have  been  designed  for  use  in  receivers  which  employ  series-connected  heaters, especially  in
television   receivers  where   the   picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type   of  circuit   with   other   tubes   having   the   same  heater  current  rating,   heater   voltcige  surges  across  individual
tubes  cire  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

MAXIMUM  RATINGS

Ccthod .........................    Coated  unipotontial          DesignMeximumValuos
ELECTRICAL

H®afor:                                                     3BC5          4B C5            6B C5
Voltag ..............      3.15                4.26.3±109ro         Yolts
Current  ...........   0.co±6%   a.15±6%               a.3     Amporo
Worn+Up  Time(Notol)   .....    11                   11                     -Seconds

D irect  lnt®r®lectrod. Capacitanc®s:
Unshi®lded                   Shi®ldod(Note 2)

P®ntod® Conn.ction:
Gridltoplat®  .........     0.03           max.       0.02        mob    pf
Input ................     6.5                              6J5                        Pf
Output ...............     I.8                             2.6                      pf

Triode Connceti®n  (Grid  2  c®nnceted to  plato)
Glld  ltoplat ......... i     2.S                             2.5                       pf
Input ................     3.9                             4.0                       pf
Output ...............     3.0                            4.3                      pf

MECHANICAL
Bulb .......... '  ''  ' ' '  ....................   T-5%
Baso ....................   MiniatlJr.  7.Pin (JEDEC  E7.I)
ou'lin®  .... '  . ' ' .  ' ' ........................    S.2
B as i n g   ........................ ........  7BD

Mounting  Position  ............................   Any

Miniature  Button
7-Pin Bole

Plate  Voltcige .........
Grid   2  Supply  Voltage ....

Grid  2 Voltage   ........

I  ..........     330   max.    Volts

I  ..........      330    max.    Volts
.  .   .   See  Grid   2  Input  Rcrting  Curve

Grid    1  Vollag®:

Positive  Bias  Value ...................   0    max.    Volts
Plate  Dissipation .....................   2.3   max.    Watts
Grid   2  Input  .......................   0.55   max.    Watts
Heater{cthode  Voltage

Heater Negative  with  Respect  to  Cathode
Total  DC +  Peak  ..................      200   max.    Volts

Heater  Positiv.  with  Respect  to  Cathode
DC  ...........................      loo   max.    Volts
Total  DC +  P.ak  ..................     a)0   max.    Volts

TYPICAL   OPERATION   AND  CHARACTERISTICS
Platevoltoge .................     loo      125      250         Volts
Crid2Voltage   ................    100125150         Volts
CathodoBiosRosistor  ...........    180100180         Ohms
PlcteResistance(Approx.)  ........     0.6      0.5      0.8   Mogohm

Transconductonco  .............    4900   6100   5700      pmhos
Grid   1  Voltage  (Approx.)  for

1b =   10 'Jamp ...............

Pl ate C urrent  ...............
Grid  2 Current .......

-5      -6       no       volts
4.7      8.0      7.5             Mo.
I.4       2.4       2.I             Ma

Roe.iving  Tube  Section

WESTINGHOUSE ELECTF`IC    COF3POF3ATION,   ELECTF30NIC   TUE3E DIVISION,   ELMIRA,    NEW    YOF3K
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TR IODE  CONNECTED  (Not.  3)

Wes[inghouse

TYPICAL  OPERATION  AND  CHARACTERISTICS
MX"UM  RATINGS
D.sign  Maximum  Voluos

Plat.Voltog ......................      330   max.     Volts
Grid  1   Voltog«

Positiv.BiosVolu ...................    0    mx.      Volts
Plot.Dissipation   ...................    2.9   maxL      W.tts
P®ck  H.at®r-Cothodo  Vol tag®

H®ot®r  N®gativ®  with  R.Sp.ct  to Calliod.
TotalDC+P.ak .................      2co   max.      Volts          I.

Hcot®r  Positiv.  with  R®sp®ct to  Cothod.
DC ..........................      loo   ma}"      Volts
TctolDC+P.ak  .................      2cO    I.lax.      Volt.

Plot.Voltag ......................       180      2SO       Volt3

Cathod..BiosR.s!stor  ...............      330     820     0hmg
AmplificotionFoctol   .................      42        40

Plot.R®si.tonc®(Approx.)  ............    6000   9000      Ohms
Tronsconductanc®  ..................   6000   4400   #mhos
Plot.Curr.nt  .......................   8          6          Ma.

NOTES

H®ator   Worm-ip   Time   is   d.fin®d   as  tlie   tim.  r®quirod   for   the
voltog®   cEross  the  h.a..r  lo   roach  80%  of  it.ro..d  valu.  of..I
opplyino  4  tiin.a  rat.d  h.ot.r  voltag. t®  a chcuit consis.lng  of
the  tube  heater   in   s®ri.s   with  a  r.sis.anc.  ®quol   to  3  llm®s
rated h®ct®r vol.age divided  by  rait.d h.al-cur    nt.

2.      JEDEC shi®id  #315  conn.ct.d  to  cathodcL

3.      Grid  2conn.ct®d to plct..

GRID 21 NPuTRATIN GCUFivE
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The  information  contained  herein  is  supplied  without  assuming  responsibili.y  for  infringcmcnt  of  patents  or  other  rights  of  third  parties  which
_ --.- __--I,  Jf___     ±L_    __  _             ,,,,may  resultfromits  use.   Nolicense  is  granted  byimplication  orotherwise

WESTINGHOUSE   ELECTF2lc CORPORATION,
under any  patent or  patent rights  of Westinghouse  I:lectric  Crjr[ioration.
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TELEVIsloN  DAMPING  DloDE  TYPE  6BE3,12BE3  AND  17BE3

The  6BE3,12BE3  and  17BE3  are  12-pin  button  based  indirectly-heated  half-wave  rectifiers  designed  for  television
damping  diode  service  in  horizontal  deflection  circuitso

The  12BE3  and  17BE3  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in  television   receivers   where   the   picture-tube   heater   is   in   series  with  other  heaters.    When  eoch'is  employed  in
this  type  of circuit  with  other  tubes  similarly  designed  having  the  some  heater  current  rating, heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlledo

ELECTRICAL
Cathode ......................... Cooled  Unipotential

Heater:                                           6BE3             12BE3             17BE3

Voltage  (acordc)..   6.3±0.6            12.6             '     16.8                  Volts
Current   ...........  I.2           0.60±0.04    0.45±0.03     Ampere
Warm-UpTime(Not®1)..    -                       11                         11               Seconds

Direct  lnterelectrodo  Capocitances:

.  Glass,   T-9

EIA   E12-70

EIA   12  GA

•....   A.ny

Heater to  Cathode   .......
Plato  to  Cathode  and  Heater.
Cathode  to  Plato  and  Heater.

MECHANICAL

Bulb.................

Base  ,,,,,,,,,,   ®    ,,,,   ®   ,

Basing................

Mounting   Position   ........

Base   E12-70

HH

t2GA

DAMPER  SERVICE  (Note  2)

MAXIMUM  RATINGS

Design  Maximum  Values  (Note  3)

Peak   Inverse  Voltcige  ......

Peak  Plate  Current    .......

DC  Plate  Current .........

........    5000    max.    Volts

........    1200    max.          Ma.

.........   200    max.          Mcl.

Heater-Cathode  Voltclge:
Heciter  Negative  with  Respect  to  Cathode:

DC  Component .................

Totcil   DC  cind   Peak ..............

Heater  Positive  with  Respect  to  Cathode:

DC  Component    ................

Total   DC  and  Peak ..............

Plate  Di ssipQtion     ................

900    max.    Volts

5000    max.    Volts

100    mcix.    Volts

300    max.    Volts

6.5   max.    Watts

CHARACTERISTIC
Voltage  Drop  at  lb  =  350  rnA ...................  25    Volts

NOTES

1.      Heater    warm-up    time    is   defined   Qs   the   time   required   for   the

voltage  across   the  heotor  to   reach  80% of  its  rated  value  after
applying   4   times   rated  hoat®r  voltage  to  a  circuit  consisting  of

the   tube  heater   in   sorios   with   a   resistance  equal   to   3   times
Loted  h®ater  voltage  divided  by  rated  heater  current.

2.      For  operation   in   a   525   lino,   30   frame   system   os  described  in
"Standards   of  Good  Engineering  Proctico  for  Television  Brocid-

casting   Stations,   Federal   Communications   Commission''.    The
duty   of  the   hoi.izonlal   voltage   pulse   not   to  exceed  15%  of one
scanning   cycle.     In   a   525   line,   30   frame   system,   15%  of  one
horizontal  scanning  cycle  is  10  microseconds.

3.    Design-Maximum    ratings    are   limiting   vcilues   of   operciting   and

environmental   conditions  applicable  to  a  bogey  electron  tube  of
a   specified   type   as   defined   by   its   published   data   and  should

not  be  exceeded  under  the  worst  probable  conditions.

The     tube     manufacturer     chooses     these     vcllue's     to     provide
acceptable   serviceability   of  the  tube,  making  allowance  for  the
effects   of   changes   in   operating  conditions  due  to  variations  in
the   characteristics  of  the  tube  under  consideration.

The   equipment   manufacturer  should  design  so  thcit  initially  and

throughout     life.    no     design-maximum     value    for    the    intended

service   is  exceeded  with  a  bogey  tube  under  the  worst  probcible

operating   conditions   with   respect   to   supply-voltage   variation,

equipment   component   vciriation,   equipment   control   odiustment,

load   variation,    signal    variation,    environmentcll   conditions,  and

variations  in  the  characteristics  of  cill  other  electron  devices  in

the  equipment.

Receiving  Tube

The  information contained herein is  supplied without  assuming responsibility for infringement of patents  or other rights  of third  parties  which
may result from its  use.   No licehse  is granted by implication or otherwise  under any patent or patent rights  of westingh.ouBe Electric Corporatioa.

WESTINGHOUSE   ELECTRIC   COF`POF3ATION,   ELECTRONIC   TUE3E   DIVISION,   ELMIRA,    NEW   YORK
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RELIATRON®TUBES

October  15,1958

PENTAGRID   CONVERTER   TYPES   3BE6,    6BE6   AND    12BE6

The  3BE6,  6BE6  and  12BE6  are7-pin  pentagrid  converter  types  designed  for  combined  oscillator  and  mixer  service

in  ac/dc  and  auto  receivers.

The  3BE6   has  been   designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television

receivers   where  the   picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of  circuit
with  other   tubes  having   a  heater  current   rating  of  600  mci.,  heater  voltage  surges  across  individual  tubes  are  mini-
mized  inasmuch  Qs  the  heater  warm-up  characteristic  is  controlled®

ELECTRICAL:

Cothodo.............

Iieoter:
Voltage  (ac  or  dc)   .....

Current............

Warm-up   Time  (approx.) A.

MECHANICAL:

......  CoatedUnipotential                      Bulb   ,.......,

3BE6     6BE6      12BE6                                            Base ........,

3.15            6.3             12.6          Volts                      Outline    ......,

0.60         0.30           0.15     Ampere                     Basing    .®   ....

11             ...,      Seconds                     Mounting   position

Direct  lnterelectrode  Capcicitances:

Unshielded    Shieldedt

Grid  3  to  all  other  Electrodes

(RF   Input)  .............

Plate  to  cill  other   Electrodes

(Mixer  Output)    ..........

Grid   I   to  all  other  Electrodes

(Osc.   ,nput)  ...........   ®

Grid   3   to   Plate    .........   ®

Grid   3  to   Grid   I  ..........

Grid   I   to   Plate    ..........

Grid   I   to  Cathode  &  Grid  5    .   .

Cathode  and  Grid  S  to  all  other

Electrodes  except  Grid   I    .   .   .

7                         7         max.  uuf

Miniciture
7-Pin Base

HP

13                         uuf

Supersedes     3BE6  Data  Sheet  Dated  January  5,1955

Supersedes     6BE6  Data  Sheet  Dated  July  20,1954
Supersedes   12BE6  Data  Sheet  Dated  June   15,1954

max.  uuf

max.   uuf

max.   uuf

max.  uuf

uuf

20                     uuf

T-5-I /2

Miniature  7-Pin  (JETEC   E7-I)
5-2

7CH
Any

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,   NE.W   YORK



Westinghouse®

-,
300     max
loo     max

300     max
I.0      max

I.0      max

14      max

CONVEFITER  SERVICE

Page  2

MAXIMUM   RATINGS:

Design  Center  Values
Plate  Voltage  ..........

Grids  2  and  4  Voltage .....

GI.id  2  and  4  Supply  Voltage .

Plate  Dissipation    .......

Grids  2  and  4  Dissipation   .  .

Total   Cathode  Cui.rent    ....

Grid  3  Voltog®:

Negative  Bias  Value .....

Positive   Bias  Vcilue .....

Heater-Cathode  Voltage:

OSCILLATOR  CHARACTERISTICS:

Not  Oscillating

PIQte  Voltage   .............

Grids   2  and  4   .............

Volts                    Grid3Voltage    ............

Volts                     Grid1Voltage    ............

Volts                    TrQnsconductance   ..........

Watts                   CathodeCurrent    ...........

Watts                   AmplificationFactor    ........

Ma.                   Grid   I   CutoffVoltage ........

.....           50     max.    Volts

.....              0      max.     Volts

3BE6        6BE6
3BE6       12BE6

Heater  Negative  with  Respect  to  Cathode:
TotolDC+peak ............         200                90     max.    Volts

Heotor  Positive   with  Respect  to  Cathode:

DCComponont  .............          loo                  ..     max.    Volts

TotolDC+Peak    ...........         200                90     max.    Volts

TYPICAL  OPERATING  CHARACTERISTICS:
with  Separate  Excitation*

Plato  Voltage  .................

Grids  2  and  4  Voltage ............

Grid  3   Voltage     ................

Grid   I   Voltage  (rms) .............

Grid   1   Resistor   ................

Plate   Resistcinc®  (opprox.)    ........

Conversion  Transconductance    ......
Grid  3  Voltage  (approx.)  for  Conversion

Tronsconductance  of:
10   umhos   ,,,,,   ®   ,,,,,,,......

loo  umhos    ,   ,   ®   ,,,,,,,,,,.....

Plate  Current   .................

Grids  2  and  4  Current  ............

Grid   I   Current ......,..........

Total  Cathode  Cul.rent    ..........,

loo            250         Volts
loo             loo         Volts

.I.5             -I.5          Volts

10                 '0         Volts

20000       20000         Ohms
0.4                   I     Megohm

455            475       umhos

...loo        Volts

Connected  to  Plcite
...             0        Vol,s

...            0        Volts

.  .  .   7250     umhos

•..         25             Ma.

...         20

...- 11           Volts

*   The   characteristics    shown    with    separate   excitation   correspond

very   closely   with   those   obtained   in  a  self-excited  oscillator  cir-

cuit  operating  with  zero  bias.

t    External   shield  No.  316  connected  to  pin  2.

I   For  plate  current  of   10  microamperes.

A   Heoterwclrm-up  time is  defined  as  the  time  required  for  the  voltage
aci.ass   the   heater   to   reach   80%   of   its   rated  value  otter  applying

four   times   rated   heater  voltage  to  a  circuit  consisting  of  the  tube
heater in  series with  a  resistance  equal  to  three  times  rated  heater

voltage  divided  by  rated  heater  curl.ent.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,   NEW   YORK
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OPERATION    CHARACTERISTICS
Set f -Ex c i to I ion

OPERATION   CHARACTERISTIC

Self-Excitalion

Rated Filament Cond itionS Pla'evoIts- 250

6

11 r • al a. a S-
6rid- No.3 Vol's- 011 Grid- No.I Res is'o,-0hms -20000•
Grid- NO.I Nil lamperes -0 .5

'60120init'=63£gf80-JtELL,±4.§8-i

/
/

a •OZ 0.4 0
Fte.oned   Loed   Impedance-Meqohms     CE-A848

A

Rated  Filament  conditions                           Plate   volts  = 250
Grid-Ng 2   8t   NQ4  Volts = loo
Grid-NQ`3   Control-Grid   Volts  =-I
Grid-N91   F3esislor -Ohms  =  20000
P-E::Cveoni::%:Efrtj:s°fosEckHtfatEokr+_Ecgaliw;h:#ion

aetween   Ground   and   Cathode
Eq=  OsciHalor  Voltage   Between  Cathode  and  Gr:d

TOO8600£EaI0=500I®a=400-aat'C0%300CaII52ooaI®>C8,oo I

IllEk=0,8VoltsR M  S

r P=5%

\
\

I.4

\\\

\
\

10%

7// 2.0
\\

\\

I

\
3.0

\ \
\ 0%.0

0                0.5               I.01 •5                  CE-A847
Grid   I   Mill.i®mp®€es

WESTINGHOUSE   ELECTF3IC   COF{POF`ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse®
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ulJt.I(AT ON      CHARACTERIST lc S
Rated  Filament  Conditions.

Plate   Volts   =   250
G,ids  -No.2   a   No. 4   Vo ts=1 00
Grid -No.  I   F`esistor  -Ohms   =  20000
Osci ator   Vo ltage   Adjusted    To Give

Grid  No.I   Current   ofo.5    Mo

600500400300 to02ooEaIa100=Sol£8ESos|J20:cOCalot8I6.95¥4938C)2I
.

+

I I
J I
1 J
/ /
/

/

\Q

+C,¢c,\
\€

0
.``

I I
I11

-,

I

-50      -40       -30       -20        -10 0

CHARACTOPERATION

Grid  -No.3  (Control   Grid)  Volts                 CE-Ae49

+

OPERATION     CHARACTERISTICS
Separate    Oscillotor     Excitotion

Rated  Fil ament  Conditi Ons

Plate    Volts  =250Grids-No.2a4Vblls  = loo

Grid -No.3   ( Control   Grid) Volts   =-I.5
Grid-No.I   Resistor -Ohms = 20000
Gri d -No. I  Current   varied   by  Adjustme nt

of    Oscillator     Voltage

Re6omhended  ivlin.Value  lc I

8cO      16U,aJ=EaIai-o6coco120a,-I®0C|€:E=jco!8cOa®I9Ca02cO4

\
/  Cathode   Current

OC,

I
0.4         0.6         a 8

Grid-No.I    Milliamperes      (Ic,) cE-Ae50

WESTINGHOUSE   ELECTRIC   COF2PORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Westinghouse RE LIATRON® TUBEs 12BH7-A

january  20,   1955

Medium-Mu  Twin Triode Type  12BH7-A

The  12BH7-A  is a  medium-mu twin triode designed  for the vertical  deflection circuits of television  receivers.
In  this appliccition,  one  triode  unit  can  be  used  as  a  vertical  deflection  amplifier  while  the  other  unit  serves
Qs  a  vertical  oscillator.  The   12BH7-A  is  particularly  suitable  for this type  of operation  a.s the  cutoff  rating
is  controlled.   Except   for  the  controlled   cutoff   rating  and  controlled  heater  warm-up  characteris`tics,  the
I 2BH7  is  identical  wit.h the  12BH7-A.

The  12BH7-A  has  been  designed  for  used  in  receivers which  employ series-connected  heaters,  especially  in
television  receivers  where  the  picture-tube  heater  is  in  series  with  other  heclters.  When  it  is  employed   in
t.his type  of circuit with  other tubes  having  a  heater  current  rating  of  600  rna.,  heater voltage surges across
individual  tubes are minimized  inasmuch  as the  heater  warm-up  characteristic  is  controlled.

Elec.rical:`
Cdthodes
Heater:

Voltage
Current

GENERAL    D^T^

Two,  Cocited  Unipotential
Series   Parallel

.......     12.6          6.3     ac    or   dc     Volts

.......       0.3          0.6                         Ampere

fi

Warm-up  Time   (Approx.)*                    10.5                       Seconds
Direct  lnterelectrode  CapQcitQnces  (Uns,hielded):

Unit    I              Unit   2
GridtopIQte    .................     2.4                     2.4       ##f

Grid   1   toCathodeand  Heater   ....    3.3                  3.3      p#f
Plateto  cathode  and  Heater   .....    0.5                 0.4      #4f

Meclionic®I:

Bulb.................,...`....,.....,....T-61/2

Base    .................  Small   Button   9-pin  (JETEC  E9-1)

Basing.....................................9A

AMPL[FIER  - CLASS  ^i
Values  for  each  unit

Maximum  Ratings
Design  Cen(er  Values

Plclte  Voltage    ........

Grid  Voltage:
Negative   Bias  Value
Positive   Bias   Value    .

Plate   Dissipation    .....
Cathode   Current    .....
Heater-cathode  Voltcige:

Heater  Negative  with
Total  DC  +  Peak

..............     300    max.    Volts

..............        50    max.    Volts

..............            0    max.    Volts

..............      3.5   max.  watts

..............        20    max.       Ma.

Respect  to  Cathode
..............    200   max.   Volts

Heater  Positive  with  Respect  to  Cathode
DC  Component   .................

Total   DC   +   Peak   ..............
loo   max.   Volts
200   max.   Volts

Mounting   Position    ............................    Any               Chorac.eristics
*See  Page  3

Small-Button
9-Pin  Base

cE-A5SS

Plate    Voltage     ..........
Grid   Voltage    ...........
Amplification   Factor    .....
Plcite  Resistance  (Approx.)   .
Transconductance.......
Plate  Current   ...........

Grid  Voltage  (Approx.)  for
Plate  Current  of  10  pomp.

Bottom  View

250             Volts
-10.5             Volts

]7
5500           Ohms
3100          „mhos

I  1.5                  Ma.

-25           Volts

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      Y.



12BH7IA Westinghouse
P®ge   2

YERTIC^L   DEFLECTION   ^MPLIFIER
Values  for  each  unit

Mexjmum  Re(ings
DesJ.gn  Center  Values

For  Opercition  in  525-line,  30-frame  system**
DC  Plate  Voltage   ................

Peak  Positive  Pulse  Plate  Voltoge#t    .
DC   Grid   Voltage    ................

Peclk  Negcitive-Pulse  Grid  Voltclget    .  .
Plate   Dissipationt     ...............

DC   Cathode   Current    .............

500   max.   Volts
1350   max.   Volts
-50   rncix.   Volts

200   max.   Volts
3.5   max.  Watts
20   max.     Ma.

Heater-Cathode  Voltcige:
Heater  Negative  with  Respect  to  Cathode

Total   DC   +   Peak   ...........       200   max.   Volts
Heater  Positive  with  Respect  to  Cathode

DC   Component    .............        100   max.   Volts
Total   DC   +   Peak   ...........       200   max.   Volts

Maximum  Circuit  Values

Grid  Circuit  Resistance:
For   Cathode-bias   operation    ......    2.5   max.   Megohms
For   Fixed-bias   operation    ........         1    max.     Megohm

Cathode-Bias   Resistance-Sufficient   cc]thode-bias   resistance
should   be  used  to  protect  the  tube   in  case  of  failure  of
excitation  and  consequent  loss  of  bias.

**   As   described   in   `'StandQrds   of   Good   Engineering   Practice

for  Television   Broadcast  Stations,"   Federal  Communication
Commission.

#    Duration  of  the  voltage  pulse  must  not  exceed   15  per  cent
of   one   scanning   cycle,   or   2.5   milliseconds   in   a   525-line,
30-frame  system.

t      From   the   viewpoint  of  tube   life,   these  values  should   not
be  exceeded   by  more  than   10   per  cent  under  any  condi-
lion  of  high  line  voltage  or  misadjustment  of  any  controls.

AVERAGE   PLATE   CHARACTERISTICS

Each    Triode    Unit

11111RatedFilc]mentConditionsI

dy,:/
-0,J>O•lp

/

/
'0// a,

/ \

/ / / 'fyc)

`,/rtya

/ / / t#-3¥
loo           200           300           400           500           600           700

Plate  Volts

WESTINGHOUSE       ELECTRIC       CORPORATION,       ELECTRONIC     TUBE      DIVISION,      ELMIR^,      N.      Y.
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RELIATRON®  TUBEs 12BH7-A
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HEATER  WARM-uP  TIME  MEASUREMENTS

Heater   wcirm-up   time   is  defined   as   the   time   required   for   `i-he
voltage   across   the   heater   terminals  to   increase   from   zero   to
the   heater   test   voltage   (Vi)   in   the   circuit   shown   below.   The
conditions   used    in   conjunction   with   the   test   circuit   depend
upon  the   rated  heater  voltage  and  current  of  the  tube   under
test.

E -Applied  Voltage,  RMS  or  DC
R  -Total   Series   Resistance   .  .  .
Vi-Heater  Voltage,  RMS  or  DC
Ef-Rcited  Heater  Voltage  .....
If -Rated   Heater  Current   ....

Heater  Of   Tube
Under   Test

25               Volts
31.5           Ohms

5.0           Volts
6.3           Volts
0.6   Amperes

WESTINGHOuSE       ELECTRIC       CORPORATION,       ELECTRONIC     TUBE      DIVISI0N,      ELMIR^,      N.      Y.





Weslinghouse 6BH8
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MEDIUM-MU  TRloDE  -SHARP  CUT-OFF  PENTODE  TYPE  6BH8

The  6BH8   is  a  9-pin  miniciture  triode-pentode  type  designed  for  service   in  television  receivers.     The  high  trans-
.conductance    pentode   unit   may   be   used   as   an   i-f  amplifier,   video   amplifier,   agc   amplifier   and  reactance  tube.
The  triode  unit  may  be  used   in   low-frequency  oscillator,   sync  separator,   sync  clipper  and  phase  Splitter  circuits.

The  6BH8  has  been  designed  for  use  jn  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of circuit
with    other   tubes   having   a   heater   current   rating  of   600   rna.,   heater   voltage   surges   across  individual  tubes  are
minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA
ELECTRICAL:

Cathode...................

Heater:
Voltage..................

Current    .   .'  ................

Warm-up  Time  (Approx.)*  .......

Coated  Unipotential

6BH8

6.3   acordc       Volts
0.6  ±  67o             Ampere
I I                        Seconds

Direct  lnterelectrode  Capacitances  (Unshielded):
Triode  Unit

Grid  to  Plate  .....,........

Input...................

Output..................

Pentode  Unit

Grid   I   to  Plate .............

Input    .   .   .   I   .....   I   .........

Output..................

Triode  Grid  to  Pentode  Plate  ....

Pentode  Grid   I  to  Tl.iode  Plate .  .  .

Pentode  Plate  to  Triode  Plate   .  .  .

MECHANICAL:

Bulb.....................

Base  ,,,,,,,,,,,,,,,,,   ®   ,   ,   ,

Out I i ne    ,,,,,,,,   ®    ,,,,,    ®    ,,,,

Basing...................

Mounting   Position    ............

Small-Bulton
9-Pin  Base

T-61/2
Miniature  9-Pin

(JETEC  E9-I)
6-3

9DX

Any

KT                                PpN

9DX

MAXIMUM  RATINGS

DESIGN  CENTER  VALUES:

Plate  Voltag.e  ......

Grid  2  Supply  Voltage .

Grid  2  Voltclge ......

Grid   1   Voltage

Positive  Bias  Value .

Plate  Dissipation    .  .  .

Grid  2   Input   .......

Triode       Pentode
Unit                Unit

300  max.    300  max.       Volts

...              300  max.        Volts

See  Grid  2  Input

Rating  Cliart

0  max.         0  max.       Volts
2.S  max.     3.O  max.        Watts

...                 1.Omox.            Watt

Heater-Cathode  Voltage:
Heater  Negative  with  Respocl  to  Catllode
TotalDC+Peak    ...........     200mox.    200mox.        Volts

Heater  Positive  with  Respect to  Cathode
DC  Component  .......

Total  DC  +  Peak    .....

MAXIMUM  CIRCUIT  VALUES:

Grid   I   Circuit  Resistan€e**
Cathode-Bias  Operation    .

Fixed-Bias  Operation  .   .   .

100max.    ]00max.        Volts

200  max.    200  max.       Volts

1.0  max.,     1.0  max.  Megohm

0.5  max.  0.25  max.  Megohm

CHARACTERISTICS  AND  TYPICAL  OPERATION
CLASS  A  ,   AMPLIFIER

Plate  Supply  Voltage   ........

Grid  2  (Screen)  Supply  Voltage  .  .

Grid   I   (Control-Grid)  Voltage  .  .  .

Cathode-Bias  Resistor   .......
Amplification   Factor .........

Plate  Resistance  (Approx.)   ....

Transconductonce..........

Grid  I   Cutoff  Voltage. (`Approx.) .
Plate  Current   .............

Grid  2  Curl.ent .............

Triode

uni,
150

-5

T7

5150        150000       Ohms
3300             7000     umhos

-14                     -8        Volts

9.5                    ]5            Mo.

3.4             Ma.

*               Heater  worm-up  lime  is  defined  as  the  time  required   for  the

voltage   across   the   heotor   to   reach   80%  of   its   rated   value
offer  applying  4  times  rated  heater  voltage  to  a  circuit  con-
sjsting  of  the  tube  heater  in  series  with  a  resistance  equal
to    3    times   rated    heater   voltage   divided   by   rated   heater
c 1' r r e n t .

**             If    either    unit    is    operating   at   maximum   rated   conditions,

grid   I   circ.uit  resistances   for   both   units   should   not  exceed
the  stated  values.

I                For  plate  current  of  loo  41amp.

F{eceivmg  Tube  Section

WESTINGHOUSE   E:LECTRIC   CORPOF2ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIFIA,   N`EW   YORK
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Weslinghouse
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AVERAGE     PLATE     CHABACTERISTICS

F3ated    Heater   CGrid2Volts= Ionditions25 Pentode     Unit PIGrale   Curronlid2Curl.enl ----- -, .- - -I GrI-,
11
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- -, -, 4.0
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\ \ \
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WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC TUBE   DIVISION,  E:LMIRA,   NEW  YORK



Weslinghouse .  6BH8
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AVERAGE      PLATE      CHARACTERISTICS

Rated     Heater    Cond tions Pentode      Un t III Plate     Current
Grid     2     Vo ts= 25 Grid  2  Currenl -------

1111                     I                     I 11

111111 11111111111
Grid Volts   =   0I\ II 11111

1111\ ..I
L' Ill1111

-0.5 11.It Ill
= IllI II Ill

I I 1111
1111I..
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I I. I I Ill
I I 11.I
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11111

1
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WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,  NEW  YORK
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AVERACE     TRANSFER    CHARACTERISTICS

Rated    Heater    Cond i lions Pentode      Unit
Plate    Volts   =   200 IllIllIllIllIllIllI Ill

IllI 111IllIll..IIllI.II IllIllIllIllIll .`1Ill111 .IIllIll I..Ill IllIll I.II Ill Ill.11 IllI.IIllIllIllI II IIII I I Ill .1'
111IllI I I I Ill IIllII Ill IllIll IllI II I III II III I 11. ..I
111 IllI . I II. III I I 111 Ill '.I11' IllII I I III III I I I I.II I" IllI A IllIll IllII I I I III II II II II 111 IlllE'`. 111 11'1=,,.I ..I `11Ill .' Ill I.I11 `111 111III II I11 I I II 11 I..11 . 11'1111 \11. I I. 11 I I I.I11 11 Ill 111I. Ill11 Ill11 ... Ill11 11.11 11 I..I. 1111 .IIII 11 Ill.I Ill11 IllIIII 11 II II11 11
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I..
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I

WESTINGHOUSE   ELECTRIC   CORPORATIOw,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,NEW  YORK
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WesTinghouse 6BH8
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AVERAGE     TRANSFER     CHARACTERISTICS

Rate a Heat erC and I 'i Ons Pe nto de Unl'
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AVERAGE     TRANSFER     CHARACTERISTICS
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6BH8 Westinghouse
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AVERAGE      PLATE      CHAfiACTERISTICS
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AVERAGE     PLATE      CHARACTERISTICS
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AVERAGE     TRANSFER      CHARACTEBISTICS
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Westinghouse
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Westinghouse RELIATRON®  TUBEs 6BK5

-                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           ..                   .               ..

Beam   Power  Amplifier  Type  6BK5

The  6BK5  is  a  9-pin  miniature  beam  power  amplifier  designed  for service  in  the  power output  stages
of  television  and  radio  receivers.    The  6BK5  can  also  be  used  as  a  video  amplifier.   The  tube  features
high   power   sensitivity,   high   transconductance,   and   high   pljite  efficiency.

GENERAL   DATA

Electrical:

Cathode
Filament

Voltage

Current

T1,

Coated    Unipotential

6.3   ac   or   dc  Volts

Direct    lnterelectrode    Capacitances    (Unshielded):

Grid     I    to    Plate

Output

Mechanical:

Mounting   Position

Amperes

0.6    „„f
13     „#f

5.0     „prf

E9-I,    Small    Button    9-Pin

Small-Bu»on
q-Pin  Bore

CE-A935

Design   Center  Values

Plate   Voltage

Grid   2   Voltage

MAXIMUM   RATINGS

Positive   Grid    I   Voltage

Plate    Dissipation

Screen     Dissipation

Heater-Cathode   Voltage

Heater   Positive   or   Negative  with

Respect   to   Cathode   ......... __ ......

Grid    I    Circuit   Resistance

Fixed    Bias

Cathode    Bias

AMPLIFIER  -  CLASS  Ai

Characteristics  and  Typical   Opera+ion

Plate   Voltage

Grid   2   Voltage

Grid    I    Voltage

Peak   A-F   Gricl    I    Voltage   ...... _.._ ..... _ ...............,......

Plate    Resistance    (Approx.)    ..._ ..........,,.,. _ .,.,..........

Transconductance

Zero    Signal    Plate    Current    .... _ ........ _ .... _.__.__

Maximum   Signal   Plate   Current    (Approx.)

Zero   Signal   Screen   Current   ............... _ .......

Maximum    Signal    Screen    Current   ..._._ .......

Load     Resistance

Total    Harmonic    Distortion    (Approx.)

Power    Output

BOTTOM   VIEW

250            Volts

250             Vol+s

0             Volts

9        Watts
2.5         Watts

loo             Volts

0.I     Mogohm

0.5    Megohm

250             Volts

250             Volts
-5.0           Volts

5.0             Volts

100000          Ohms

8500         Pmhos
35                  rna.

37                 rna.

3.5                 rna.

10                  rna.

6500          0h ms
7   Per  Cent

3.5         Watts

Receiving  Tube  Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE       DIVISION.       ELMIRA,       N.     Y.
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AVEBAGE   CHABACTEBISTICS
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AVERAGE   CHABACTERISTICS
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RELIATRON® TUBEs 6BK5

AVERAGE PLATE    CHA f3ACTERl STICS••00
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AVEBAGE   PLATE    CHAPACTERISTICS•
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OPEBATloN   CHAfiACTERISTICS
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November   10,   1954

Beam   Power  Amplifier  Type   12BK5

The   12BK5  is  a  9-pin  miniature  beam  power  amplifier designed  for  service  in  the  power  output  stages  of

television  and  radio  receivers.  The  12BK5  can  also  be  used  as  a  video  amplifier.  The  tube  features  high

power  sensitivity,  high  trclnsconductance,  and  high  plate  efficiency.   Except  for  heat.er  ratings  the   12BK5
is  identical  with  the  6BK5.

The  12BK5  has  been  designed  for  use  in  receivers  which   employ   series-connected   heaters,   especially   in
television  receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.  When  it  is  employed   in

this type of circuit with  other tubes  having  a  heater  current  rating of 600  rna.,  heater voltage surges ac.ross
individual  tubes  are  minimized  inasmuch  as  the  heat.er  warm-up  characteristic  is  controlled.

GENERAL  DATA

Electrical:

Cathode   .
Filclment

Voltage
Current

Coated   Unipotential

12.6  ac  or  dc  Volts
0.6

Worm-up   Time   (Approx.)*    ......     10.5
Direct  lnterelectrode  Capacitances  (Unshielded):

Grid    1    to   Plate    ......................

Input
Output

Mechaliical:
Bulb      .   .` .......

Base.....,....

Basing........

Mounting  Position
*   See  Page  4

Ampere
Seconds

0.6     „„f
13      „„f

5.0     „4f

.............     T-61/2

E9-1,   Small   Button  9-Pin
...............      9BQ

...............   ^ny

Small-Button
9-Pin  Base

CE-A555

p             9BQ           NC

MAXIMUM  RATINGS

Design  Cen(er  Values
Plate   Voltage     .................

Grid   2   Voltage    ................
Positive  Grid   I   Voltage    ..........
Plate   Dissipc)tion    ...............

Screen   Dissipation    ..............

Heater-Cathode  VoltQge:
Heclter  Negative  with
Respect  to  Cathode

Total  DC   +   Peak   ..........
Heater   Positive  with
Respect  to  Cathode

DC   Component    ............
Total  DC   +   Peak   ..........

250   max.           Volts
250   max.           Volts

0   max.           Volts
9   max.         Watts

2.5   max.         Watts

200   max.           Volts

loo   max.           Volts
200   max.           Volts

AMPLIFIER  -  CLASS  ^1

Charac.eristics  and  Typical  Ope.ation
Plate   Voltage    .
Grid    2   Voltclge
Grid   1   Voltage

250           Volts
250           Volts
-5.0           Volts

5.0           Volts
.100000          Ohms

Peak  A-F  Grid   I   Voltage
Plate  Resistance  (Approx.)
Transconductance     ................ I .  .
Zero  Signal   Plate  Current   ............
Maximum   Signal   Plate   Current   (Approx.)
Zero  Signal   Screen  Current   ...........
Maximum  Signal   Screen  Current   .......
Load    Resistc]nce     ...................

Total   Hclrmonic  Distortion   (Approx.)   ....
Power  Output

Maxiriium  Circuit  V®IIIes

Grid   I   Circuit  Resistance
Fixed    Bias    ...................

Cathode    Bias     ................

8500        4mhos
35              rna.
37              rna.

3.5              rna.
10               rna.

6500         Ohms
7   Per  Cent

3.5        Watts

0.1    max.   Megohm
0.5   max.   Megohm

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      y.
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OPEBATION   CHARACTERISTICS

RaEbEcEcEs ted=252=251=-5ig(RFilclmOVoova.OVoMS)entcItsItsIts=3.5 ondi'4V ionsolts Pow
I eroI u'pu It

/

nto' Harmoni Di tor'iT

4 000                   6000                   8000                   10000
Load  Resistance-Ohms

IIEATER   WARM-UP   TIME   MEASUREMENTS

Heater  warm-up  time   is  defined  as  the  time   required  for  the
voltage   across  the   heater  terminals   to   increase   from   zero  to
the   heater  test  voltage   (Vi)   in  the  circuit   shown   below.   The
conditions   used    in   conjunction   with   the   test   circuit   depend
upon  the   rated   heater  voltc]ge  and  current  of  the  tube   under
test  as  indicated.

E -Applied  Voltage,  RMS  or  DC
R -TotQI  Series  Resistance   ....

Heater   Of   Tube`
Under   Test

50               Volts
63             Ohms

Vi-Heater  Test  voltcige,  RMS  or  DC ......     10.0           Volts
Ef-RQted  Heater  Voltage  of

Tube  under  Test   .....
1[ -Rated  Heater  Current  of

Tube  Under  Test   .....

12.6            Volts

0.6     Ampere

12000                     14000
cE-A8e8

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      Y.
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6BK7-B

April    15,1961

HIGH  FREQUENCY  TWIN  TRloDE  TYPE  6BK7-B

The   6BK7-B   is   a   9-pin   miniature   twin  triode   designed   for   use   as   the   low-noise   VHF   amplifier   in  cascode  TV

tuners.    These  types  have  high  gain  and  high  cascode  transconductance.

The   6BK7-B   has   been   designed   for   use   in   receivers  which  employ  series  connected  heaters,  especially  in  tele-

vision   receivers   having   the   picture-tube   heater   in  series  with  other  heaterso    When  it  is  employed  in  this  type  of
circuit   with   other   tubes   similarly   designed   having   the   same   heater   current  rating,  heater  voltage  surges  across
individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlleda

E L E C TR I CA L :

Cathode ........................      Coated   Unipotentiol

Heater:
Voltcige  (ac  or  dc)

Cur,ent...,,,,

6.3             Volts

0.45        Ampere

Worm-UpTime(Approx.)A   .....,........              11       Seconds

Direct  |nterelectrode  Capacitances:    (Unshielded)

Unit   I       Unit2

Grid  to   Plate ........

Plate  to  Cathode  .....

Heater  to  Cathode   ....

Input.......'.....

Output............

Grounded  Grid  Operation:

Input............

Output...........

I.8              1.8                         ##f

0.22          0.22        max.      p#f

2.8                  3                        ."Hf

3                3                      #Hf
\             0.9                        prttt

6                 6                       u u.I

2.4              2.4                         P41f

Plateof  unitltoplateofunit2   ....      0.075                                 4tHf

Gridof  unit2toGridof  unitl  ......      0.004                                   H4tf

M E C HA N I CA L :

Bulb   ..................................    ®    .      T-6'/2

Base  ....................   Miniature   9-Pin   (JEDEC   E9-I)

outl ine    ...................................       6-2

Basing....................................9AJ

Mounting   Position    ............................    Any

Small-Butlon
9-Pin  Base

MAXIMUM  RATINGS:

Design-Center  VQlues

Plclte   Voltage   ...............

Grid  Voltage  (Negative  Bias  Value).

Plate   Di ssipation     ............

Peak  Heater-Cathode  Voltage:

Heater  Positive  with   Respect  to
Cathode...............,

Heclter  Negative  with  Respect  to
Cathode © ,..,...........

CLASS  A  AMPLIFIER:

Characteristics:    (per  unit)

Plate  Voltage  ..............

Cathode   Bicls   Resistor   .,......

Amplification   Fclctor ..........

Plate  Resistance ............

Tronsconductance...........

Plate  Current    ..............

Grid  Cutoff  Voltagel   .........

200     max.      Volts

200     max.      Volts

Ma.

Vo I t s

^     Heater    Warm-up    Time    is    clefinecl    as   the   time   required   for   the

voltage   cicross   the   heater   to   reach   80%   of   its   rated  value  after
clpplying   four   times   rc.ted   heater   voltoge   to   a  circuit  consisting

of    the    tube    heater    in   series   with   a   resistance   equal   to   three

times  rated  heater  voltage  divided  by  rated  heclter  current.

H     For  plate  current  of   to  microamperes.

I     under    cut-off   conditions    in   cascode    type   circuits   with   direct-
coupled   drive,    it  is  permissible  for  this  voltage  to  be  as  high  cls

300  volts.

©     The  dc  component  must  not  exceed   loo  volts.

Receiving  Tube  Sec.lion--.-
WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF3K
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AVERAGE      PLATE      CHABACTERISTICS
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AVERAGE     TRANSFER     CHAFiACTEf]lsTICS
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Weslinghouse
2BN4-A

3BN4-A
6BN4-A

May   1,1961

V.H. F.  AMPLIFIER  TRI0DE  TYPES  2BN4-A,  3BN4-A  AND  6BN4-A

The   2BN4-A,   3BN4-A   and   6BN4-A   are   7-Pin   miniature-medium-mu   triodes  designed  for  service  as  grounded-grid
r-f   amplifiers   in   VoHOFo   television   receiver   tunerso    They   are   characterized   by   high   transconductcince  cind  high

transconductance  per  milliampere  of  plate  current.

The   2BN4-A   and   3BN4-A   have   been   designed   for   use   in   receivers   which   employ   series   connected  heaters  es-

pecially   in   television   receivers   where   the   picture-tube   heater  is  in  series  with  other  heaters.    When  each  is  em-
ployed   in   this   type   of   circuit   with   other  tubes   similarly   designed   having  the  same  heater  current  rating,  heater
voltage   surges   across   individual   tubes   are   minimized   inasmuch   as   heater   warm-up   characteristic  is  controlledo

ELECTRICAL:
Direct  lnterelectrode  Capacitances:      Shielded®   Unshielded

Gridtoplate ................         1.2                            1.1                  HHf

Input .....................        3.2                           2.9                 {J/Jf

Output ....................        1.4                           0.7                /I;4f

Heater  chorcicteri sti cs:        2BN4-A         3BN4-A        6BN4-A
Voltage  .........                    2.35                      3.0    6.3±1097o           Volts

Current   .........     0.60±6%    0.45±69ro                 0.20      Ampere

Wc)rm-upTime .....                           11                         11                         --Seconds

MECHANICAL:

Bulb........

Base,,,,,,,,
Outl ine   ,.,...

Ba si n g .......

Mounting  Position

Cathode......

..............      T-5-1/2

Miniature`  7-Pin  (JEDEC   E7-I)

.................       5-2

.................   7EG

•................    A.ny

......     Codted  Unipotential

Miniature
7-Pin Base

MAXIMUM   RATINGS:

Design  Center  Values
Plcite  Voltage  ...................

Positive  Grid   I   Voltage .............

Plcite  Dissipation     ................

Cathode  Current    .................

Grid  Circuit  Resistance    ............

Heater -Cathode  Voltage:

Heater  Negative  or  positive  with
Respect  to  Cathode
Total   DC  and   Peak     .............

TYPICAL  OPERATING  CHARACTERISTICS:

Plate  Voltage  ...................

Cathode  Bias  Resistor   .............

Plate  Resistance .................

Tronsconductance................

Amplification   Factor    ..............

Grid   Cutoff  Bias*   ................

Plate  Current   ...................

275     max.           Volts
0     max.           Volts

2.2      max.           Watts
22      mclx.                 Ma.

0.5      TTlc]x.       Megohm

loo     max.           Volts

®    With  JEDEC  Shield  No.  316  connected  to  Pin  6.

I    Heater    Warm-up    Time    is    defined    as    the   time   required   for   the

voltage   clcross   the   heater   to   reach   80%   of   its   rated   value  after
applying   4   times   rated   heater   voltage   to   a   circuit  consisting  of

the   tube   heater   in   series   with   a   resistance  equcll  to  three  times
rated  heater  voltage  divided  by  rated  heater  current.

*    For  plate  current  of   100  microclmperes.

7EG

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIF`A,   NEW   YORK
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AVERAGE     PLATE     CHARACTERISTICS

Rated    Heater   Conditions
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Plate      Volts

CE-A1734

The   information   conloined   herein    is   supplied   without  assurrling  responsibility  for  infringement  of

pal®nts  or other  rights  of  lhird  parties  which  may  result  from  its  use.    No  license  is  granted  by  im-
plication    or   otherwise   under   any   patent   or  potent   rights   of   Westinghouse   Electric   Corporoti<in.
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Westin house® nELIA"ON®TUBEs

3BN6
4BN6
6BN6
12BN6

January  27,1958

GATED-BEAM  DISCRIMINATOR  TYPES

3BN6,  4BN6,  6BN6  and  12BN6

The    3BN6,   4BN6,   6BN6  and   ]2BN6   are   7-pin   miniature   gated-beam   types   designed   for   sel.vice   as  combined
limjter,   FM  d®teclor  and  oudjo  voltage  amplifier  in  frequency  modulation  and  television  receivers.     These types
may  also  be-used ae  sync-clipper or  limiter.

The  3BN6  clnd  4BN6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   tolevi8ion  rec®iv®rs  whore  the  picture-tube  heater  is   in  series  with  other  heaters.     When  each  is  employed  in
this   type  of  Cifcuif  with  other  tubes   sirriilarly   designed  having  the   same   heater   current   rating,  heater  voltage
surges    across   individual    tubes   are   minimized    inasmuch   os   heater   warm-up   characteristic    i  s  controlled.

GENEF{AL  DATA

ELECTRICAL:
Ca,hod®........
H®®,®,:

V®l.®g®  (ac  or  dc)
Cu''®n,......I

_r\

Coot.d  Unipot®ntial
3BN6     4BN6     6BN6      12BN6

3. ]5          4.2           6.3           12.6          Volts
0.60.   a.45.   a.30

W®rm-upTim® .......           11                11             ..

Direct  lnt.r.l®ctrod.  Copacilances  (Unshield.d):
Grid   ,   ,o  All  .... _ ....

Grid  2  to  Al.I ........

Grid  I  fo  Grid  3  (max.)   .

MECHANICAL:
Bulb.....,,.,
B®f ® .....  +  .  .  ,
806in®......I
Mounting  Posilloi]

0.15     Ampor®
..      Seconds

4.2               uuf
3.3              uuf

0.004             uu'

T-5- I /2
Miniature  7-Pin  (JETEC  E7.I)

7DF
Any

LIMITER-DISCRIMINATOR  SERVICE

VAXIMUM  RATINGS:

Design-ContoT  Volu®e
Pla'®  Supply  Vol'®g®   ....
Acc®Ie.ator  Volto® .....
P®®k  P®sillv®  Limilt. .  ®rld Y®lt®®.
Tolal  Calhod®  Curr.nt.  .  .
H.at®r-C®thod®  Valtoge:

H®ot.r N.gatlv. wl.h R.ap®ct to  C®fhode
T.col  DC + Pca* .....

H.a.®r  Posi*iv. wi.h R®.p.el .® Ccthod®
DC  C®mpon.nt  ......
Tctol  DC +  P.all .....

300   rrax.   Volts
loo   max. I  volts
55    max.    V®[t8

11.5    max.         Ma.t,

ZOO    max.    Volts

loo   max.   Volts
ZOO   max.    Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Input-Signal  C®ntor
F'equ®ncy...........

Froqu.ncy  Deviation    .....
Plot®  Supply  Voltog®   .....
Pla'®  Voltog®  ..........

Accolorotor  Voltogo  ......
Cothod®-Bias  R.sistor
(Vo'iablo)t...........

Plot.  Load  R®sistor    .....
Ploto  Lin®aiity  Resistor  .  .  .
Int®giating  Capacitor   .....
Coupling  Copacitoi .......
Minimum  Signal  Voltage  for

Limiting  Action  (RMS)* . .  .
Average  DC  Plate  Current  .  .
Acc®lerotor  Current  ......
Input  Signal  Level  for  AM

R®i®clion  Adiustmonl t  . . .
AM  R®i®ction  at  Esig.  =  2.0 .

Volts  (RMS)   ..........

AM  R®iection  at  Esig.  =  3.0

Volts  (RMS)   ..........
Total  Harmonic  Distortion  .  .
P.ok  Audio  Output  Voltage   .

'0.7             10.7
±75             ±75

85              285
63               122
55             loo

ZOO-400    200-400    200-400
85000     330000     330000

470           '500           1000
.002             .001             .001

.25                .01                .25

I.25              I.2S             I.25           Volts
0.25           0.49           0.44              Ma.

4.I                9.8             10.0               Ma.

I.25               2.0              2.0          Volts

31                  20                 25                  db

30                29                30                 db
2.0              I.6              I.8  Per  cent
6.0             ]6.6             16.8           Volts

*   At    signal    lovols    above    specified    value    limiting    is    within   ±2

docib®ls®

t   The     cathode     resistor     should     be    adiusted    for    maxiiT`um    AM
r.i®ction     in    the    outpu.    of    the    limiter-discriminator    stage   a.
Ih®   sp.cified   signol    level.      AM   reiection   is   measured   with   on
applied  signal  containing  30%  AM  and  30%  FM.

A  H.otor    Warm-up    Time    is   defined   as   the   time   required   for   the
voltage   across  the  heater  to  reach   80%  of   its  roled   value  after
applying   four  times   rot®d   hooter  voltage  to  a   circuit  consisting
of   the   tube   heater   in   series   with   a   resistance   equal   fo  three
times     rated    h®ator    voltage    divided    by    rated    heater   current.

I  ±  69ro

Receiving  Tube  Section
-     -   `-V=+ --,-,- r::--V'=~>P-±q:._FxpTqr:_¢r:/9:cr=;Gz~.arrxp_q::gr .--- I ---- vr ---- (  --------
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3BN6
4BN6
6BN6
12BN6 Westinghouse®
Page 2

APPLICATION  NbTES

Adoquato   shielding  b®twe®n  compon.nts  of  .h.  Limitor  grid  and  lh®
quadratur®     g,rid    must    be    used    .o    insure   proper   phosing   of   tli®
voltage  devoloped  on  the  quadrature  grid.

Standard       doomphasis      roquir.m®nts      for      FM     ore     included.

The    Q   of   the   quadraturo   grid   circuit   should   be   high   ®nougLi   .o
d®volop    a   minimum   of   4   volts    (RMS)   signal    with   2    volts  (RMS)
of   the   c.nt®r-frequoncy   signal   applied   to   the   limit®r   giid.      11   i.
recommended    that   the   coil   bo   shunted   by   a   minlmum   of   10   uul.
The    capocitanco    may    b.   composed   of   tub.   inptJt   capacitanc.,

a+roy  capaci.ahc®,  and  di§tribu.bd  capacitanc®,  as  w®lI  ®s  phy.ic.I
capacitanc®.

To     obtain    a    symmdlrical    dlscrimina.or    r®spons.    curve    in   FM
applicatlon§,   the  tatlo  ol  no   Sighal   I.Iate  cu.r.nt  to  plat®  cuii.n.
with   an   unmodula+®d   signol   mlist  oqual   unity.     Wh.n  tli®   volu®  of
occol®.afor    voltog®   is    chosen,    lli®   plot.   voltage   oppli®d   .o   .I.®
lubo   may   be  found   from  drawing   CE.A931.     Tliis  will   Incur.  unity
ratio   of  plot.  currenl.     CE.A93l   also  shov+s  .h.  av..ao.  dynamic
plet®   curl.nt  thal  flows  wilh tl`.  sp.clfi.d  plate  and  ace.I..oror
voltag®S.      The   plat.   load   l®3i8toi   should   drop   the   plot.   supply
vbl.aob  to  lh®  .poclfied  plo+®  v®llag®.

WESTINGHOUSE  ELECTRIC  COFipoRATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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3BN6
4BN6
6BN6
12BN6rl

AVERAGE   PLATE   CHAPACTERISTICS
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AVEF3AGE    CHARACTEF3lsTICS
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Rated   Filament  Conditions
Plate  Volts = 60
Accelerator Volts = 60
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Limiter   Grid  Volts CE-A928
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Westinghouse®
6BQ5
8BQ5

Juno  5,  ]9S9

POWER  PENTODE  TYPES 6BQ5 cind 8BQ5

The  6BQ5  and  8BQ5  are  9-Pin   miniature  power  pentodes  designed  for  service  cis  audio  output  amplifiers.    They
areintended  for  radio  and television  receivers  and  home  music  systems.    The  6BQ5  and  8BQ5  combine  high  power
sensitivity  and  plate  efficiency  with  low  distortion  and  driving  voltage  requirements.

The8BQ5  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receiverswhere  the  picture-tube  heater  is  in  series  with  other  heciters.    When  it  is  employed  in  this  type  of  circuit
with  other tubes  having  a  heater  current  rclting  of 600  rna.,  heater  voltage  surges  across  individual  tubes  are  mini-
mized  inasmuch  as  the  heater  warm-up  characteristic     is  controlled.

ELECTRICAL:

Cathode.......,.,........

Hoate,:
Voltage.....-.I.........

Current..........a......

Warm-up  Time .............

Direct  lnterelectrode  Capocitances:
Grid   I   to   Plate    .   .   .   ®   .   .   a   .   a   .   .   a

Grid   I  to  Hooter .........   a   .   .

MAXIMUM  RATINGS                             AC  Lino              Vibrator

Coated  unipotential            Design  center  values:
6BQ5             8BQ5

6.3                  8.0          Volts
0.76   0.60±6%     Ampere

"   Seconds

Plate  to  All  other  Elements.   o.  o                 6.5

Grid   I  to  All  Other  Elements   .   .  .               10.8

MECHANICAL:

Bulb........,

Base,   ,   ,1,   ,   ,   ®

Basing.......,

Mounting  Position

Plato  Voltage  .  .  .

Grid  2  Voltage.  .  .

Plate  Diesipotion.

Cutoff  Operation:
Plate  Voltage  .  .

max.                /{[1f                       Grid  2  Voltage ......

max.                 HL4f                    Grid  2  Dissipation   ....

f{[1f                  Grid  I  Negative  voltage

/{[tf                  Grid  1   voltage  for

T-6-I/2
Miniature  9-Pin  (JEDEC  E9-I)

9CV
Any

lcG2

9CV

Powersupply   Poworsupply
300                        250     max.         Volts
300                       250     max.         Volts

12                              9     max.          Watts

Grid  7  Current of 0.3 4ampere .
Cathode  Current ...........

Heater  Cathode  Voltage ......
Grid  1   Circuit  Values:

Fixed   Bias .............

Cathode  Resistor  Bias   .....

550                max.         Volts
550                rna x.         Volts

2                max.         Watts
loo                max.         Volts

-I.3                 max.          Volts

65                 max.              Ma.

±  loo                max.         Volts

0.3                 max.    Meghom
1.0                  max.    Moghom

Miniature     9-Pin

(JETEC     E9-I)

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOFtK
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CLASS  A  AMPLIFIER

(one  tube)
Typical   Operating  Characteristics:

For:     Plclte  Voltage   ........

Grid  2  Voltage ........

Grid    1    Voltage ........

or  Cathode   Bias   Resistor .
Plate  Load   lmpedclnce.   .   .

With   RMS  Input  AF   Voltage  of.   .

Plate  Current .........

Grid   2   Current  ........

Transconductance.....

Plate  Resistance  ......

Amplification   Factor  1    .   .

Power  Output  E   .......

Distortion  I

Total   Harmonic    ......

Second  Harmonic   .....

Third   Harmonic    ......

Typical   Operating  Characteristics:

For:     Plc[te   Voltage    .......,.

Grid   2   Voltage  ........

Grid   1    Voltage  ........

or  Cathode   Bias   Resistor.

Plate  Load  lmpedcince.   .   .

With   RMS  Input  AF   Voltage  of    .

Plate  Current    ........

Grid   2  Current  ........

Tran s con ductance    .....

Plate  Resistance  ......

Amplification   Factor  A    .   .

Power  Outplit  a   .......

D i start i on :a

Total   HQrmonic   ......

Second  Hormonic   .....

Third  Harmonic    ......

Typical   Operating  Characteristics:

For:     Plate  Voltage   ........

Grid   2   Voltage      .......

Grid   1   Voltage      .......

or  Cathode   Bias   Resistor.

Plate  Load  Impedance.  .   .

With   RMS   Input  AF  Voltage  of    .

Plate   Current     .   ®   ......

Grid  2  Current   ........

Tran scon ductan ce    .....

Plate  Resistance      .....

Amplification   Factor  A    .   ®

Power  Output  I   .......

Distortion  I
Total   Hormonic    .   .   .   ®   .   .

Second  Hormonic   .....

Third   Harmonic    ......

Typical   Operc!ting   Charac.teristics:

For:      Plate   Voltc]ge    ®   ®   ......

Grid   2   Voltage  ........

Grid   1   Voltage  .....,..

or  Cathode  Bias   Resistor .

Plate  Load  Impedance.  .  .

....            250

....            250

....-I.3

....               135

....        5200

00.3

48--

5.5               --

11300                  --

38000              .  -

Volts

Volts

Volts

Ohms
Ohms

3.4            4.3             4.7               Volts
--          49.5           49.2                     Mo.

•  -            10.8             11.6                        Ma.

.-----             (1mhos

------                 Ohms

19--------

0           0.05          4.5             5.7          6.OPI               Watts

----          6.8               10               --          Percent

----          3.0             2.0               --          Percent

----          5.8            9.5               --          Percent

....            250                   Volts

....           250                  Volts

....- 7.3                   Volts

....             135                   Ohms

....        4500                  Ohms

0             0.3          3.5            4.4             4.8                Volts

48                ----          50.6           50.5                    Ma.

5.5                   ----                   10                    11                         Mo.

H300--------ftmhos

38000                --------                Ohm s

19--.-----

0          0.05          4.5            5.7         6.OH               Watts

----          7.5               10                --          Percent

----          5.7            5.0               --          Percent

----          4.5                 8               --          Percent

....           250                  Volts

....            250                   Volts

....- 8.4                   Volts

....            210                   Ohms

....        7000                  Ohms

00.3

36--

4.I              --

'0000           --

40000           --
19--

0       0.05

3.5             5.5                Volts

36.8                 36                      Mci.

8.5            14.6                      Ma.
----            «mhos

----                Ohms

4.2         5.6E              Watts

----               10                --           Percent

•---             I.7               --          Percent

•---            8.7               --          Percent

U
WESTINGHOUSE   ELECTRIC   COF2PORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIF2A,   NEW   YORK
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With  RMS  Input  AF  Voltage  of

Plate  Cul.rent    ......

Grid  2  Current  ......

Transconductance   .  .  .
Plate  R®sistance     .  .  .
Amplificalion  Factor     .
Power  Output    ......
Di s,o,ti on

Total  Harmonic   ....

Second  Harmonic   .  .  .
Third  Harmonic .....

PUSH-PULL  CLASS  AB  AMPLIFIER

Typical  Operating  Characteristics  for  Two  Tubes
For:     Plat®Voltog® ....................

Grid  2  Voltage   ...................

Common  Cathode  Bias  Resistor   ........
Plato-to-Plato  Load  Impedance

With  RMS  Input  AF  Voltage  of  ....

Plate  Current  ...........

Grid  2  Current    ..........
Power  Output  .......  I  .  .  .

Total  Harmonic  Distortion .  .  .

-a
Typical  Op.rating  Charoctoristics  for  Two  Tub.®s
For:    Plote  Voltage ...................,

Grid  2  Voltage   ...................

Common  Cathode  Bias  F3osistor   ........
Plato-to-Plate  Load  lmpodanc®    ........

With  RMS  Input  AF  Voltage  of  ............

Plato  Current  ...................

Grid  2  Current    ..................

Power  Output  ...................

To.al  Harmonic  Distortion ...........

3.9
10400

40000
'9

0

TRIODE-CONNECTED  CLASS  A  AMPLIFIER

(Grid  2  Connected  to  P]at®)
250         Volts           Typical  operating  characteristics

..       250         Volts

..        130         Ohms

..    8000        Ohms
0       -    8          Volts

62         75             Ma.
7         '5             Ma.
0         I I         Watts

--           3    Porc®nt

..       300         Volts
•.       300         Volts
..        '30         Ohms
•.    8000        0hllis

0         '0        Vol,s
72         92             Ma.

d         22             Ma.
0         17         Watts

•-           4   Percent

PUSH-PULL  CLASS  a  AMPLIFIER
Typical  Oporaling  Characteristics  for  Two  Tubes
For:    Plato  Voltogo .....................

Grid  2  Voltage   ....................
Grid  I   Bias  Voltage     ................

Plot.-to-Plato  Load  Impedance .........
Wilh  RMS  lnpu.  AF  Voltage  of  ............

Plate  Curr®nl ....................

Grid  2  Current ...................

Power  Output  ...................

Total  Harmonic  Distortion ...........

Typical  Operating  Characteristics  for  Two  Tubes
For:    Plato  Voltage ....................

Grid  2  Voltage   ...................

Grid   1   Bias  VolTage ...............,

Plate-to-Plate  Load  Impedance    ........
With  RMS  Input  AF  Voltage  ol  ............

Plate  Curren ....................

GTid  2  Current ........,

Power  Output  .........

To.ol  HOTmonic  Distortion .

250         Volts
250         Volts

-11.6          Vo]ls

8000        Ohms

p,at€  vo,'age ......................
Cathode  Bias  Resistor  ................
Plate  Load  Resistance ................

Input  AF  Voltage  (RMS)   ...............

Zero  Signal  Plate  Cu.rent  ..............

Maxim`um  Signal  Plot.  Current   ...........

Power  Output  ......................

Tolal  Hormonic  Distortion .......,.....,

Input  AF  RMS  Voltage  for  Power  Output  6f
Mi I I i watts    ,,,,,,,,,,,.,,,,,,,,,,   I

PUSH-PULL  TRIODE  CONNECTED
CLASS  A  AMPLIFIER

(Grids  No.2  Connected  to  Plat®s)
Typical  Operating  Charact.ristics  for  Two  Tubes

Plot®  Voltage ............

Cathode  Bias  Resistor  ......
Plate-to-Plato  Load  lmpodanc®.
Input  AF  Voltogo  (RMS)   .....

Zero  Signal  Plato  Current  ....

Maximum  Signal  Plate  Current   .

Power  Output  ............

Total  HQrmonic  Distortion ....

Input  AF  RMS  Voltage  for  Power
Output  of  50  Milliwatts .....

250         Volts
270        Ohms

3500        Ohms
6.7        Volts
34             Ma.
36             Ma.

I.95         Watts
9   P®rcent

1.0         Volts

250        300         Vol.s
270        270        Ohm s

10000    10000         Ohms

8.3            10         Volts

40           48             Mo.

43.4           52             Mo.
3.4         5.2         Watts
2.5         2.5   Percent

0.95         0.9        Volts

0           8         Volts           .   Hooter    worm-up    time    is    dofinod    as    the   time   r®quiT®d    for   the
20        75             Ma.                voltage   across   the   hooter   to  roach   8097o  of   its  rotod   value  after

2.2         15             Ma.                 applying   4  times   rot®d   heater   voltage   To   a   circuit   consisting  of

0         11         Watts                the   tube  h®ator   in  sorios  with  a  resistance  equal  to  3  times  rated
--           3    P®rcont                hooter  vol.age  divided  by  rated  hooter  curl.nl.

300         Vol,s
300         Volts

A   Amplification  factor  of  grid  2  to  grid  1.

I  Moosured  witli  {ixod  bias.

.   -14.7        Volts          I  Power  outpu.  \whon  grid  starts  to  draw  current.

.    8000         Ohms
0          10          Vol,s

15         92              Ma.

...1.6          22               Ma.

...         0          17         Watts

...--            4    P®rcont

WESTINGHOUSE   ELECTFtlc   CORPORATION,  ELECTRONIC   TUE3E   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE       PLATE      CHABACTEFuSTICS

Bcited    Heater   ConditionsGrid2Volts=250
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AVEF{AGE        PLATE       CHARACTERISTICS
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OPERATION     CHARACTERISTICS

F{Qted     Heciter   ConditionsPlateVolts=250Grid2Volts=250GridIVolts=-7.3LoadBesistance=4500  Ohms
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Power    Output    in   Watts

OPERATION       CHAf3ACTERISTICS

(TRIODE      CONNECTION)
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OPERATING        CHARACTEFilsTICS

PUSH   -PULL    CLASS    AB

-,       -,               -,       .                 ,1,             ,   ,. -.-. .. • • 11
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S

'' 11
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AVERAGE      TRANSFER       CHARACTERISTICS

Rated     Heater   Conditi Ons
II 11 .I I :11
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Westinghouse® RELIATRON®TUBES 6BQ6-GTA
12BQ6-GTA

EiE

J``

BEAM  POWER  PENTODE  TYPES  6BQ6-GTA  AND  12BQ6-GTA

January  27,1958

The   6BQ6-GTA   and   12BQ6-GTA   are   glass   octal   beam-power   pentodes   designed   for   service   as   horizontal  de-
flection   output  amplifiers   in  television  receivers.     The  6BQ6-GTA  and   12BQ6-GTA  are   improved  versions  of the
6BQ6-GT  and  12BQ6-GT  respectively.

The   12BQ6-GTA   has   been   designed   for   use   in   receivers   which   employ   series-connected  heaters,   especicllly  in
television   receivers   where   the   picture-tube  heater   is   in   series   wi+h   other   heaters.      When   it  is  employed  in  this
type  of  circuit  with  other  tubes  having  a  heater  current  rating  of  600  rna.,   heater  voltage  surges  across  individual
tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA

E L E CT R I CA L :
Cathode     .................                             Coated   Unipotential
Filament:                                                      6BQ6-GTA    ]2BQ6-GTA

Voltage(acordc)   .......                       6.3                        12.6              Volts
Current   ..............                        I.2             0.6±69ro         Ampere

Drr:rcmt-|Un:eT:re°cti:d.e.€a.p;:i;a.nces  (u:s.h:e,ded):          I 1      Seconds
Grid  to  Plate .........,.
Input...............

Output.............

ME CHAN I GAL :
Bulb................

Base,..............
Ba s i ng     ..............

Top  Cap    .............
Mounting  Position    .......

6uuf
'5.0                  uuf

7.5                   uuf

T-9
Intermediate  Shell   OctQl

6AM
Cl-3,  Skirted  Miniature

Any

HORIZONTAL  DEFLECTION  AMPLIFIEF`.

MAXIMUM   RATINGS:
Design  C:nter  Values

D.C.   Plate  Supply  Voltage:
(Boost  +  D.C.   Power  Supply)   .......

Peak  Positive   Plate  Voltage   ........
Peak  Negative  Plate  Voltage  ........
Plate   Dissipation A    ..............
Peak  Negcitive  Grid   I   Voltage    .......
D.C.   Grid  2   Voltage   ..............
Grid  2   Dissipation   ...............
Average  Cathode  Current     ..........
Peak  Ccithode  Current .............
Grid   1   Circuit  Resistance    ..........
Bulb  Temperature  (At  Hottest  Point)   .  .  .
Heater-Cathode  Voltage:
Heater  Negative  with  Respect to  Cathode
Total   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component .................
Total   DC  +  Peak  ...............

600             max.        Volts
6000  abs.  max.       Volts
1250              max.        Volts

11                max.        Watts
300             max.        Volts
175              max.        Volts
2.5             max.        Watts
HO              max.            Ma.
400             max.            Mo.

0.47             max.  Megohm
220             max.              .C

200             max.        Volts

loo             max.       Volts
200             max.        Volts

Receiving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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AVERAGE  CHAFtACTiERISTICS

PENTODE  OPERATION
Plate  Voltage  .............
Grid   2  Voltog®    ............
Grid   I   Voltage    ............
Plate  Current   .............
Grid  2  Current     ............
Transconductance..........
Plate  Resistance ...........

ZERO  BIAS
Plate  VoltageD  ............
Grid  2  VoltageD    ...........
Plate  Current®   ............
Grid  2  Current® ............

CUTOFF
Plate  Voltage  .............
Grid  2  Voltogo     ............
Plato  Current   .............
Grid   I   Voltage     ............

TRIODE  AMPLIFICATION   FACTOR
Plate  Voltogo  .............
Grid  2  Voltogo     ............
GI.id   I   Voltage    ............
Amplification   Factor    ........

250         Volts
'50         Volts

-22.5         Volts

55Ma
2.I              Ma

5500       umhos
20000        Ohms

60         Vol,s
'50        vol,s
225             Ma,

25              Ma,

250         Volts
150         Volts
1.0                Mo.
-46         Volts

150          Volts
150         Volts

-22.S         Volts
4.3

NOTES

•   For   operation   in   a   525-lino,   30   frame   system   as   described   in
"Standards       of      Good      Engineering      Practice     for    Television

Brocldcasting    Stations;    Federal    Communications    Commission".
The   duty   cycle   of  the   voltage   pulse  not  to  exceed   ls%  of  the
scanning  cycle.

A  ln    stages   operating   with   grid    leak   bias,   on   adequate   cclthodo
bias   resistor   or   other   suitable  means   is   roquirod   to   protect  the
tube  in  the  absence  of  excitation.

+   Heater    Worm.up   Time    is   defined   os   the   time   required   far   the
voltogo   across  the  heater  to  reach   80%  of  its   rated   value  after
applying   four  times   rot®d   heater  voltage   to   a   circuit  consisting
of   the   tube   heater   in   series   with   a   resistance   equal   to  thr.®
times     iotod    h®otor    voltage    divided    by    rated    heater   current.

I  Applied   for   short   interval   (maximum   of  two   seconds)   so   as  not
to  damog®  tube.

®  These  values  can  be  measured  by  a  method  involving  a  re-ciirrent
wavefoi.in    such    that   the    plate    and    grid   2   dissipation    will   be
kept  within  ratings  to  prevent  damage  to  the  tube.

WESTINGHOUSE  ELECTRIC  CORPOFtATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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AVERAGE  PLATE   CHABACTERISTICS
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AVEBAGE   PLATE    CHARACTERISTICS
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Weslinghouse 6BQ6-CTB

Jonu®ry  ls,  lco1

HORIZONTAL  AMPLIFIER  BEAM  PENTODE  TYPE  6BQ6-GTB

The  6BQ6-GTB   is  an  octal   based  beam-power  pentode  designed  for  service as the  output amplifier  in  horizontal
deflection  circuit  in   a  television   receiver.    This  type   is  charcicterized  by  high  zero-bias plato current and high
maximum  peak  positive  pulse  plate  voltage ratings.

ELECTRICAL:
Cathod .........................    Coat.d  unip®t.ntial
Fl lam®n,:

Yol.a®.  (ac  or  dc)   ...................

Currant..........................

Di..cl lnl.I.I.ctrod. Copacitonc.. (un.hl.Id.d):
C,id  ,a  Plo'® .......................

Inp`,'............................

Ou'put...........................

MECHANICAL:
Bulb........,

Ba,®,,,,,,,,I

Ba.ing......,

Top  Cop ......,
Mounting  Position

6.3          Volt,
1.20    Amp.r.

•       0.6    p„'
•      \S.O    uu'
•       i.0    ILP'

.............    T-9

|n.®rm.diet. Shel I  Octol
.............  6AM

Cl-3,  Skirt.d  Miniotur.
'   '  '  '   I  I  '   '  '  I   I  .   .   Any

HORIZONTAL  DEFLECTION  AMPLIFIER.

MAXIMUM  RATINGS:
D®.ion  C.nt.r  V®lu®.

D.C.  Plot. Supply  Y®ltoi.

(Boo.I +  D.C.  Pow.r Supply)  ....
P.®k  Po8ll[v.  Plato  Volfog ......
P.ak  N.gativ.  Plot.  V®ltag ......
Plato  Di..ipotion ^   ...........
P.ak  N.9o.lv. Crld  I  Vol.a .......
D.C.  Grid  2  Vol.a .............
Grid  2  Di..ipati®n  ...........,
Av®rao.  Calh®d®  Cur..nl ........

P.ok  Cothod. Curr®nt .........,
Crld  I  Circuit  R.Sl.tone ........
Bulb Temp.To.ur. (A. H®l ....  Polnt)

600              rrrox.         Vo I t.
6000.b..   max.        V®l..
12SO              fmx.         V®l..

11                In®x.          Wow.

300             max.        Vol..
ZOO               max.         V®Il.

2.5             max.        Watt.
„ a           in.I,           M®.
400              m® I.            Me.

0.47             max.   M.9®hm
220             max.              .C

H®a l®r-Cathod.  Voltoo®:
H®al.I N.9aliv. with  R.sp.c. to Ceth®d.

Total  DC +  Pcak  .  .
H®o,®,  P®al,ly®  wi,h

DC  Compon®n ....
Total  DC  +  Pcok  .  .

•.........       ZOO               max.          V®lt.

R..p.ct to C®th®d.
..........      too             max.         Voll.
•.........       ZOO               nrul]x.          V.lt.

R.c.lvinq Tub. S.c.l®n

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK
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Page 2

AVERAGE  CHARACTERISTICS

PENTODE  OPERATION:

Plot.  Vol'og .......................

qFid  2  Voltage    .....................

250       Volts
150       Volts

Grid1Voltog®    ............. ` ..........- 22.5        Volts

Plato Current  .  .  .
Grid  2  Current.  .  .
TI.ansconductonc.
Plot.  R.sistancd.

ZERO  BIAS:

Plato  Volt®g®H  .  .

Grid  2  Voltog®.   .
Plot. Curr.nt®  .  .
Grid  2  Cufr®nt®.  .

CUTOFF:
Pla'.  Vo'tog®  .  .  .' ...........

Grid  2  Voltogo    .............

Plot.  Current   ..............
GT.id   I   Voltog® ..............

TRIODE  AMPLIFICATION  FACTOR:
Pla'®  Vol'ogo  ..............

Grid  2  Voltage    .............

Grid   1   Voltage .............

Amplification  Foctoi    .........

I     For   opera.ion    in   a   525-fin.,   30  frame   system  as   d.scribod   in
"Stondords   o€   Good   Engin®oring   Practice   for  T.Ievision  Brood-

costing   Stations;    Federal    Communications    Commission''.    Th.
duly  cycle of .h®  voltog®  puls.  not  to  oxceod  15%of .he  scanning
cycle.

57            Ma.            A    |n  stages  op®roting  with  grid  l®ak  bias,  an  adoquat®  cothod®  bias
2.1              Mo.

5900    «mhos
14500       Ohms

60       Volts
150       Volts

260           Ma.
26            Ma.

resistor  or oth.r  suitable  in.ans  is  required  to  protect  .ho  tube  in
the  absonco  of ®xcitotion.

+,    H®ater   Warm-up    Time    is    d®fin®d    as   the   time   r®quirod   for   th.

voltog®  across   .h®  heater  to   roach   807o  of  its   rated  vqlu.  after
applying  four  times  rot®d  hooter  voltog.  .a  a  circuit  consisting  of
•he   tilbe   heo.or   in   sori®s   with   a  resistance  equal  to  .hr®® times
rated  h®a.®r  voltage  divided  by  rated  hooter  current.

I    Appliod   for   short  int®rvol  (moximurn  of two  seconds)  so  as  not to
domago  tube.

These  values  con  b®  in.asur®d  by  a  in.thod  involving  a  r.-curr®n.
wavoform   such   that   the   plot®  and  grid  2  dissipa.ion  will  be  k®'pl
within  ratings  to  prevent  damage  to  the tube.

AVEBAr.E   PLATE   CHARACTERISTICS

Bated   FiGrid2 ament  Condiolts=„5 Ons i

. .....I...................................
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AVERAGE   PLATE   CHABACTEBISTICS
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Westinghouse RE LIATRON® TUBEs
4BQ7-A

March   15,1955

Medium-Mu Twin Triode Type 4B`Q7-A

The  4BQ7-A  is  a  9-pin  miniature,   medium-mu,   twin triode designed  for  use cis the  first amplifier  in  tuners
of  UHF  television  receivers.   It  is  also  intended  for  service  in  other  applications  that  require  a  high-gain,
low-noise  amplifier.

The  4BQ7-A  has  been  designed  for  use  in  receivers which   employ   series-connected   heaters,   especially   in
television   receivers   where   the   picture-tube   heater   is   in  series  with  other  heaters.  When  it  is  employed

in  this type of  circuit with  other tubes  having  a  heater  current   rating   of   600   rna.,   heater  voltage   surges
across  individual  tubes  are  minimized  inasmuch  as  the  heater warm-up charact.eristic  is controlled.

GENERAL   DATA

Elec,,ic®l:

Cclthodes.........

Heater:
Voltage.......

Current........

Warm-Up  Time  "

Two,   Coated  Unipotential

....    4.2   ac   or   dc   Volts
....    0.6                   Ampere
....       11                         Seconds

Direct  lnterelectrode  Copacitances  (external  shield  No.  315):

rl
Unit   I               Unit   2

Gridtoplate    ...........     I.15                      I.15

Plclte   to   Cathode    ........    0.15    max.   0.15    max.
Heater  to  CQthode   .......    2.65                  2.70
Input      ................     2.85                    4.95.
Output      ...............     1.35                     2.27*

Plate,   Unit   1   to  Plate,   Unit  2   .......    0.010    max.
Plate,   Unit  2  to  PIQte  and  Grid,   Unit   I    0.024   max.

*With  grounded  grid.
**See  Page  3.

Mechanical:

Bulb..........

Base..........

Bc,sing........

Mounting  Position

..................     T-6    1  /2

Small   Button   9-pin   (JETEC   E9-1)
.....................    9A.J

......................    A,ray

7/
8

Max.

1

T 6'/2
23/,6,,
Max.

Ill
Small-Buwon
9-Pin  Base

CE-A554

PT2                                 ,S

9AJ

Bottom  View

AMPLIFIER  -CLASS  Ai
Each-Uni,

Maximum  Rat.ings
Design  Center Values

Plate   Voltage    ................   I   .   .  .
Cathode    Current     ..................
Plate     Dissipation     .....,............
Peak-Heclter  Cathode  Voltage:

Heater  Positive
with   Respect  to  Cathode    ........

250t   max.     Volts
20      max.        Ma.

2     max.   Watts

200      max.   Volts
Heater  Negative

with   Respect  to  Cathode   ........    200t   max.   Volts
t    Under   cutoff    conditions   in    r-f   grounded-grid    circuit   with

direct-coupled   drive,   it   is   permissible  for  this   voltage   to   be
as  high  os  300  volts.

Characteristics
Plate   Voltage    ..........
Cathode-Bias   Resistor    .....
Plate   Current     ...........
Transconductance........
Plate   Resistance    ........
Amplification   Factor   ......
Grid   Bias  (Approx.)  for  Plclte

Current  of   10  #cimp   .  .  .

150      Volts
220    Ohms

9Ma.
6400   pmhos
6100     Ohms

39

-10     Volts

Typical  Operationrfrounded  Grid  Circuit  witli  Direct-Col.pled
D,iye

Unit   No.    I    (driver-tube)   is  directly  coupled  to
Unit   No.   2   (driven   rf-grounded-grid   c]mplifier  tube.)

Unit    1             unit   2
Plate   Supply  Voltage    .  .  .
Plate    Voltage     ........
Grid    Voltage     .........
Cathode   Bias   Resistor    .  .
Plate   Current    .........
Grid    Current     .........
Grid  Voltage  (Approx.)  for

250
135-1
100

10
0

Plc]te  Current.  of   10  #amp   .....- 14

250    Volts
'15     Volts-     Volt

-  Ohms
10       Ma.
0Ma.

-    Volts

Maximum  Circuit.  Values  (Each   Unit)
Grid   Circuit   Resistance    .............. 5   max.   Megohm

Typical  Operation-Push-Pull  Grounded  Grid  Circiiit
Plate  Voltage    ............
Grid    Voltclge     ............
Cathode    Resistor     .........
Plate   Current    ............

±Obtained  from  cathode  resistor.

I 50       Volts-2±    Volts
100     Ohms

10           MQ.

Receiving  Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      ¥.
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AVERAGE       PLATE       CHARACT ERISTICS
1£/+. Each   Unit

:/ 6.I Rated   Filament   Conditions

'' // xO`/
I\\

/ / xq,\

/ . a
II

+ 4'0
\\ \ a

I/--
Jio`ig\ .

cjl`b ;v/
`1 \ / 0`,

Jy /` \ IIc --  +

8 7\ / /®

/
``\

+`. +6 / e'

pr`_ Jc-- a-
I -- Ec =+4----I +® \2.I`/`

+2I
'\1

loo                           ZOO                         300                          400                           500                        GOO
Plate         Volts

AVEftA6E      PLATE        CHAftACTERISTICS

a,,a,

RotedFilomentcondit ions ~ AsFtF Direct-Ground-Coued plcGriddDrAmIvenplif

ier
qu

/
/ / '7

/
/a-

a/ Aj

/a,/ / / `D

`?
3:ie®

0                         loo                       2cO                     3cO                      400                     500                      600
unit    N9    2    Plate    Supply   Volts                                                        cE-Ao50

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIR^,      N.      Y.

`-



RELIATRON®  TUBEs
4BQ7.A
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AVERAGE     CHABACTERISTICS

a
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AVERAGE    CHARACTERISTICS
Each    Unit
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HEATER  WARM-UP  TIME  ME^SUREMENTS

Heater  warm-up  time   is  defined  as  the  time.  required   for  the
voltage  across  the   heater  terminals  to   increase  from   zero  to
the   heater   test  voltage   (Vi)   in   the   circuit  shown   below.   The
conditions   used   in   conjunction   with   the   test   circuit   depend
upon  the  rated  heater  voltage  and  current  of  the  tube  under
est.

E -Applied  Voltage,  RMS  or  DC
R -Total  Series  Resistcince   ....
Vi-Heater  Voltage,  RMS  or  DC
Ef-Rated  Heater  Voltage   .....
If utoted  Heater  Current  .....

Heater  Of  Tube
under  Test

CE-^se

...16.7         Volts

...         21         Ohms

...    3.33         Volts

...       4.2         Volts

...       0.6Ampere

1520

CE-A823

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      Y.
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Westinghouse RELIATRON®  TUBEs

Medium-Mu  Triode  Type  6807-A

The  6BQ7-A  is  a   9-pin   miniature,   medium-mu,   twin  triode  designed  for  use  as  the  first  amplifier  in
tuners  of   UHF  television   receivers.    It  is  also  intended  for  service  in  other  applications  that  require
a  high  gain,  low  noise  amplifier.

GENERAL   DATA

Electrical:

Cathodes
Heater:

Voltage

Current

Two,   Coated    Unipotential

6.3   ac   or   dc   Volts

0.4                   Ampere

Direct    lnterelectrode   Capacitances    (external   shield    No.   315):

Unit    I                Unit   2

Grid   to   Plate

Input

Output
Plate   to   Cathode

I.15                                I.'5

2.85                   4.95   *

I,35                       2.27

0.15    max.       0.15

Plate,    Unit    I    to    Plate,    Unit   2    ..............

Plate,   Unit   2   to   Plate   ancl   Grid.   Unit    I
*   With   grounded   grid.

Mechanical:

Mounting    Position

0.0 I 0

0.024

E9-I,    Small    Button    9-pin

Small-Button
q-Pin Boso

CE-A554

AMPLIFIER  -  CLASS  At
Each   Unit

Maximum   Ratings

Design   Center  Values
Plate     Voltage

Cathode    Current
Plate     Dissipation

250t   max.         Volts

20      max.            Ma.

2     max.     Watts
Peak   Heater-Cathode   Voltage:

Heater   Positive   with   Rc.spect   to   Cathode   ..   200      max.        Volts

Heater   Negative   with   Respect   to   Cathode   200t   max.        Volts

t    Under   cutoff   conditions   in   r-f   grouncled-grid   circuit   with   direct-
coupled   drive,   it   is   permissible   for   this   voltage   to   be   as   high   as
300   volts.

Character:sties

Each   Unit

Plale     Voltage

Cathode-Bias    Resistor
Plate   Current

Transconductance

Plate     Resistance

Amplification     Factor     .............

Grid   Bias    (Approx.)   for   Plate

Curren+   c`f    10   #amp    ...........

12'S

9AJ

Bottom   View

Volts

Ohms
Ma.

#mhos
Ohms

-10                         Volts

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,       N.      Y.



6807-A :%#.?,:Erfewestin8house

CLASS   Ai   AMPLIFIER   (Cont.)

Typical    Operation -Push-Pull    Grounded    Grid   Circuit:

Each   Unit

Pldte     Voltage

Gr:d    Voltage

Cathode     Resistor

Plate    Current

i   Obtainec]   from   cathode   resistor.

150                            Volts
-2f                     Volts

loo                      Ohms

10                                 Ma.

Typical   Operation -Grounded   Girid   Circuit
with   Direct-Coupled   Drive:

Unit   No.    I     (driver-tube)    is   directly   coupled   to

Unit   No.   2    (driven    rf-grounded-grid   amplifier   tube.)

Unit    I    Unit   2

Plate    Supply   Voltage

Plate    Voltage

Grid    Voltage

Cathode    Bias    Resistor

Plate     Current

Grid    Current

250        250          Volts

135            115              Volts

-I           -            Volts

loo          -          Ohms

0Ma.

0             0            Ma.
Grid  Voltage   (Approx.)   for

Plate    Current    of     10    4amp..._ ............. _ ........- 14            -              Volts

Peak   Heater-Cathode   Voltage:
Heater   Negative  with   Respect  to   cathode         1250          Volts

Maximum   Circuit  Values   (Each   Unit)

Grid    Circuit    Resistance    ......... _ ............. _ ................. 5    max.    Megohm

AVEF3AGE       PLATE        CHARACT ERISTICS

£/+ch Each   UnitEf=6.3Volts

•   to:/
6i

'' // 0`*/
I',\

/ / xq,\

/ A+® a
II

y^
4/C,

'\ \ a

+/--
.Ib

I

\ I o` fry/

1( \ / tr,

J/ /` \ a;=+8 7
/

r` / / ®

I/
``+

\`- +6 / Q'

pr`_ +c-- C)

I -- Ec = +4--,I-I
+®

\
\?,`/`

+2 \i
I

0                            loo                         200                        300 400                        500                      60
plote          volts                                                                                       cE-A824
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Westinghouse RELIATRON® TUBEs

AVERAGE     CHARACTERISTICS

Ef =6.3Volts / 8000 ®6ocof9a=Ia'0Ca4000§CurCurveAveB :Su:Plopply'e Vo'Volts ts  =300=150

//
/

/ /
~€7 /

/J5a*®C,

/
=e/

a.
AIO {dy8/ tJIa0U,C:aF2000

\
a. -5®/

€•>
a41019Sa

|`t>

VZ a,.a/
C,o\

0\`0

-'2                   -8                     -4                       0
Grid    volts  (1Ec)                             CE-A854

AVERAGE       PLATE        CHARACTERISTICS.
I a''

Ef =6.3 Vo' 's S
®/

AsRF Direct--Ground Coued pledGrid DrAmlvenplif,

er
fY

/
2 / / /0/`/

/ / ®/-
a / a

/ Ay

/a,/ /4 / `0
\®

\D,'-,
Lt6c,

0 00 200 300 400 500 60
Unit    N9     2     Plate     Supply   Volts                                                              cE-A858
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6807-A ::uR:?.?,::tswestinghouse

AVEBAGE    CHARACTERISTICS
Each     Unit

Ef  =  6.3    Volts I5o.9-

Plate   Volts  =   150 V a-40=±'=o30EEaI-

25000 loooou,0JEE080coS=

U,EJ=aaI®0C=au,®®ar®C'CL
G9

20000 \

\

'5000 \ 600ogE®

10000

®IC'4000i5J0I

5000
rp

a0C:2000E

I

0               5               10              15              20
Plate    MiHiomperes
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Westinghouse® nELiATRON®TUBES

HIGH  FREQUENCY  TWIN  TRloDE  TYPES  4BS8,  5BS8  clnd  6BS8

May   15,1958

The  4BS8,  5BS8  and  6BS8  are  9-pin  miniaturetwintriodes designed for  use  as  low-noise  VHF  amplifiers  in  cascode
operation.    These  types   have  high  gain  and  high  cascode  transconductance.    They  are  designed  for  operation  with
section 2  (pins  I,  2,  and  3)  as  input  section  of the  cascode  circuit.

The  4BS8  and  5BS8  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially  in
television   receivers   where  the   picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of  circuit   with   other  tubes   similclrly   designed   having   the   same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inclsmuch  as  heater  warm-up  characteristic  is  controlled.

E L E CT R I CA L :

Cathode     .   .  ;   .........

Hea,er:

Voltage  (oc  or  dc)   .....

Current............

Worm-Up  Time  (Approx.) A

Coated  Unipotential

4BS8    5BS8    6BS8

4.5        5.6        6.3         Volts

0.6.  0.45.     0.4   Ampere
11               11           ..       Seconds

Direct  lnterelectrode  Capacitonces:    (Shielded)*
Uni,   I         Unit2

Grid  to  Plate    ............

Plate  to  Cathode  ..........

Heater  to  Cathode   .........

Input..................

Output.................

Plote  of  Unit  I   to  Plate  of

Unit  2     ................

Plate  of  Unit  2  to  Plate  and  Grid

of  Unit   I  .,.............

Grounded  Grid  Operation:

Input.................

Output................

I

Max.

1

T 6I/2
I,/,{'
Max.

Supercedes  4BS8,  5BS8,  6BS8  Shoot

I.15                I.15                     uuf

0.15        0.15         max.uuf

2.60              2.6                 uuf
uuf

uuf

0.010                 uuf

0.024                uuf

5.0                uuf

2.2                uuf

ME CHA N I CA L :

Bulb........................

Base,,.,....................

Out' i ne    ,,,,,,,................

Basing.......................

Mounting   Position    ................

MAXIMUM   RATINGS:

Design-Center  Values
Plate  Voltage  ...................

Cathode  Current    .................

Plate  Dissipation     ...............,

Peak  Heater-Cathode  Voltage:
Heater  Positive  with  Respect  to
Cathode....................I

Heater  Negative  with  Respect  to
Cathode....................

Smc]ll-Button
-Pin  Base

Doted  Dec.15,1956

T-6-I /2
Miniature  9-Pin

(JETEC  E9-I)
6-2

9AJ
Any

150    max.  Volts

20    max.       Ma.

2.0    max.  Watts

200   max.  Volts

200    max.  Volts

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUE3E:   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse®
'UPage  2

CLASS  A  AMPLIFIER

Characteristics:  (per  unit)

Plate  Voltage  .........

Cathode  Bias   Resistor   .  .  .

Amplification   Factor    ....

Plate  Resistance .......

Transconductance......

Plate  Current   .........

Unit  2  Grid  Cutoff  Voltc!geE

CASCODE  OPERATION

Cha ro cteri stl c s :
Volts                  Plate  supply  voltage

Ohms                  Grid  voltage ......

Plate  Current   .....
5000                    Ohms                 Transconductance..

7200                    umhos                 Grid  cutoff  voltage.
10                               Ma.

250                    Volts
•'                     Volts

16                              Ma.

10000                   umhos
.6                   Volts

-7                      Volts             MAXIMUM  CIRCUIT  VALUE:  (Eath   unit)

Grid  Circuit  Resistance .............                 0.5  max.   Megohm

•±6%

*   With  external   shield  JETEC  No.  315  connected  to  ground.

A  Heater Warm-up Time is defined  as  the  time  required  for  the  voltage
across   the   heater   to   reach   80%   of   its   rated  value  otter  applying

four  times   rated   heater   voltage  to  a  circuit  consisting  of  the  tube
heater in series  with  a  resistance  equal  to  three  times  rated  heclter

voltage  divided   by  rated  heater  current.

I   For  plate  current  of  ]0  microamperes.

11   For  transconductcmce  of  50  umhos.

AVERAGE     PLATE      CHARACTERISTICS

30

IRatedHeaterConditionsI 11,II1,I II111 I1' II II
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CASCODE      Tf`ANSCONDUCTANCE

C^SCODE   TEST   CIRCUIT
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Westinghouse®

HOT       INPUT      f}ESISTANCE

)00loolooloo000000
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HOT      INPUT     CAPACITY

CASCODE      TEST   CIRCUIT

FOR

RESISTANCE    AND   CAPACITY

Z144

:Jrech;ans`e°,'moaft::unbecs°notnajnijdce:::ej,nor jscj;::?tjssh::dewrj'i£€utp:;::r]:,%j::yo,°b#%::jj::i.ousTeheE,g:;::rc'Ott::po::fjoinlluos,'':{ioe:s.Of   Circuits   herein   does   I.Ot   Convey   to   the
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Westinghouse®
D®cenber  1,1961

TWIN  PENTODE  TYPES  3BU8,  4BU8  AND  6BU8

The  3BU8,   4BU8  and  6BU8   are  9-pin   miniature  twin   pentode  types  designed   for  service  as  the  sync  separator
and  keyed  AGC   rectifier   in  television  receivers.    The  units  have  separate  plates  and  grids  3 and  common  heater
cathode,   grid   I   and   grid   2.    With   suitable   circuitry,   voltages   may  be  applied  to  grid  I  to  suppress  noise  pulses
from  both  the  sync  and  AGC  circuits.

The  3BU8  and  4BU8  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   television   receivers   where  the   picture-tube  heater   is  in  series  with  other  heaters.    When  each  is  employed  in
this  type  of  circuit  with   other  tubes   similarly   designed   having   the   same   heater   current   rating,   heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater warm-up  characteristic  is  controlled.

E L E CT R I CA L :
Ca,hod®.......,

Hoat®r:
Voltogo  (ac  or  dc)

Current......,

.............     Coot.d  Unipotentiol
3BU8             4BU8             6BU8

3.15                   4.2    6.3  ±  10%           Volts

0.60  ±6%   O.45  ±69ro                0.30    Amperos
Wan-Up  Time

(Not.1) ........                       11                       11                      ..     S.conds
Direct  Inter.loctrode  Capocitonc®s:    (Unshieldod)

rr

•iiil

Grid  3  to  Plato  (Each  Unit)   ..........

Grid  1  to  All  Oth.r  Electrodes   ........

Grid  3  (Each  Unit)  to  All   Other  EIoctrodos

Plato  (Each  Unit)  to  All  Other  Electrodes .
Grid  3,   Unit  1  to  Grid  3,   Unit  2  (Max.)   .  .  .

MECHANICAL:
Bulb........,

Base,,,,,,,,,
Ou'lin®.......

Basing.......,

Mounting  Position

MAXIMUM  RATINGS:

Design  Maximum  Volu®s  (Note  2)
I     P'ot®Voltag ............

Grid  3  Voltage:

Positive  DC  ...........

Negative  DC ...........

Positive  Peak ..........
Grid  2  Voltago ...........

1.9     ftpf              Grid   1  voltogo  (Negative  DC) .......

6.0     Ppf              Plate  Dissipation  (Each  unit) .......

3.6     ftHf               Grid2Dissipation  ..............

3.0     Ppf              DCcathodecurr®nt  .............
0.015     4Hf             Hooter  volt`ago  with  rosp.ct  to  cathode:

................    T-6%

9-Pin   Miniature  (JEDEC  E9-1)

.................     6-3

Small-Button
9-Pin  Base

K                             G3pl

9FG

Positive  DC  Component.
Positive  DC  and  peck.  .
Negotivo  DC and  peak.  .

300     max.      Volts

LIMITING  CIRCUIT  VALUES:

Grid   I  Circuit  R®sistanc®   ...........       0.5

Grid  3  Circuit  Resistonc®  (Each  Unit)   .  .  .      0.5

TYPICAL  OPERATINC  CHARACTERISTICS:
Both  Units  Operating

Plate  Voltog®  ...........

Grid  3  Voltage ...........

Grid  2  Voltog® ...........

Ci.id   1   Voltage  (Note  3) .....

Plot®  Current  (Each  Unit)   .  .  .
Grid  2  Curren ............

Cathode  Current ..........
Each  Uni.  Operating  (Note 4)

Plato  Voltog ............
Grid  3  Voltage ...........

Grid  2  Voltog ............

Grid   I   Voltage ...........

Grid  3  Transconductonc® ....
Grid  I  Tiansconductqnc .....
Plot®  Curr®n,t   ...........
Grid  3 Cutoff  Voltage  (Note 5)
Grid  I  Ciitoff Voltage  (Note  5)

100                  loo       Volts

0                     0       Vo',s
•      67.5                67.5       Volts

0       (Not®3)        Volts
i8O    prhos

•       1S00                     --(zmhos
2.2            Ma,

.        --            J.5      Vol,s

.-.-- 2.3       Volts

Receiving  T,ub. S®ction

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse
Pog®  2

NOTES

I.  H.a..r   Wamtyp    Time   is   d.fined   os   th.   time  i®quir.d   for  who
vol.ago  across  the  heater  to   reach   809ro  of  i.s   rated   value  aft®r
opplylng   four tim.a  rated  h®ot®T  voltage to  a  circuit  consisting of
the  tube  h.at.r  ln   a.ri®s  with  a   r®sistanc® .qual  to  thro. tim.s
rated hoot.r voltage divided  by  rat.d h.a.®r  current.

2.  D.sign.Maximum   ratings    are    limiting    values   of   op.rating    and
onvironmontal   conditions   applicable  to  a   bog.y   tube of a  speci.
Ii.d   fyp®   as  d.fin.d   by   its  publish.d   dote,   and   should  not  bo
•xcoed®d  und.r  the  wore.  probable  conditions.   The  tube manu.
factur®r   chooses   th®s.   values   to   provid.   acc®plobl®   a.rvic®-
ability    of   the   fob.,    talking   responsibility   for   th.   ®ffocts   of
changes  in  op®roting  conditions  duo  to  variations  in  tube charac.
t.rlstlcs,    Th.    equipment   manufactur®r   should   d®Sign    so   that
initl®Ily   and   throughout   lif.  no  d.sign-maximum  volu®  for  the  in-
tond®d    a.rvlc.  is   ®xc.®ded  wltli   a   bogey  lubo   under  the   worst

probobl®    op®roting     conditions    with    respect   .o    supply-voltage
variation,    ®quipm®nt   con.rol    adiustment,   load   variation,   signal
variation,  and  environm®ntol  conditions.

3.  For  grid  I  cuir.nt of  100  micrcomp®ros.

4.  With   Plot® and  Grid  3  of oth.r unit  ground.d.

5.  For  Plot® curron. of  loo  microomp.res.

AVERAGE      PLATE     CHARACTERISTICS
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Westinghouse®
fl

AVERAGE     PLATE     CIIAPACTERISTICS
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AVEBAGE     TRANSFER    CHAPACTERISTICS
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Westinghouse

AVEBAGE    GRID    2    CHARACTERISTICS
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Westinghouse®

AVERAGE     T    AAVERAGE     TRANSF ERCH AF}ACTERIS CS
Ftated-Heater   Conditions
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The information  contained herein i9  Supplied without e8Buming reB|]onsibility for infringement  of patents  or other rights  of third  parties which
may rcaultfrom its  use.  No liccn8c  is  granted byimplic&tion  or otherwise  under any patent or patent rights  of westinghouse Electric Corporation.
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Westinghouse® 12BV7

Augtist  15.  ]962

HIGH -TRANSCONDUCTANCE  PENTODE  TYPE 12BV7

The    12BV7   is   a   high-transconductance    pentode   type   designed   for   service   as   video   amplifier.   This  type  is
capable  of  supplying  large  output  voltage  across  a  low  value  of  locld  resistance  with  a  low  supply  voltage.

ELECTRICAL
Cathode ........................   Coot®d  Unipotontiol
H®at®r:                                                                             Series      Parallel

Voltag ....................       12.6           6.3               Volts
Current  ...................        0.3           0.6          Amper®

Direct  lnt.reloctrod®  Capacitancos  (Unshieldod) :

Grid to  PIole ..........................   0.055    P#I
'npu' ...............................,,. 0    „„,
output ..............................       3.o    /t/4f

MECHANICAL
Bulb....................................T6%
Base ....................  Minioturo  9apin  (JEDEC  E9-1)
Ou'lin®...................................6-3
Basing   ..................................    9 B F
Mounting  Position  ...........................     Any

Small-Button
9-Pin  Base

n

a

DESIGN.CENTER  VALUES
Pl ate  vol,og ................,.,
Screen Voltage  .................
Plato  Dissipation ..............
Scre®n  Dissipation .............
Control  Grid  R®sistance:

Fixed  Bias ....................
Cathode  Bias  ..................

Control  Grid  Voltog®:

Negative  .....................        50     max.         Volts
Hooter-Cathode  Voltage

Hooter  Negctiv®  with
Respect to Cathode

Total  DC +  peak  ....
Healer  Positive  with
R.sp®ct  to  Cathode

DC Component ......
DC  +  Peak  ........

CHARACTERISTICS  AND
Pl ate Voltage ......
Screen  Vollago   .....
Cothod®  Bias  Resistor

........      200     max.          Volts

loo     max,          Volts
..........      ZOO     max.           Volts

TYPICAL  OPERATION
•.................    250      Yolls
•..,  ®  ,,,,,,,,,,,,,     150        Volts

®   ,,,,       68       Ohms
Transconductonco  .....................    13000    /tmhos
Plot.Resistonco ......................   85000      Ohms
Grid1CutoffVoltog®(Note|)   ..............- 12      Volts
Platecurr.nt  .........................      27          Mo.
ScroenCurront   ........................    6.0          Ma.
Anplification  Factor  (Triodo  Connected)   .......       28

NOTE

1.     For  plato  current of 20  microamp.r.a.

K           9BF            G3

The   information  contained  herein  is  supplied  without  assuming responsibility  for
infringement   of  patents   or   other rights  of  third  parties  which  may  result  from  its
use.    No    license   is    granted   by   implication   or  otherwise   under   any  patent   or

patent  rights  of Westinghouse  Electric  Corporation. R.ceiving  Tube  SQcl]on

WESTINGHOUSE    ELECTF3lc   COF3POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF`K
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Westinghouse© 12BY7

12BY7-A

January   15,   1960

HIGH -TRANSCONDUCTANCE  PENTODE  TYPES  12BY7 AND  12BY7-A

The    12BY7    and    12BY7LA    are   high-transconductance   pentode   types   designed   for   service   as   video   amplifiers.
These  types   are   capable of  supplying  large  output  voltages  across  low  values  of  load  resistance  with  low  supply
voltageso

The    12BY7-A    has    been    designed    for   use   in   receivers   which   employ   series-connected   heaters,   especicllly   in
television   receivers   where   the   picture-tube   heater   is   in   series   with   other   heaterso    When  it  is  employed  in  this
type   of   circuit   with  other  tubes  having  a  heater  current  rating  of  600  moo,  heater  voltage  surges  across  individual
tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlledo

ELECTRICAL:

Cathode  ........................      Coated   Unipotential

Heater:                                                                             Series      Parallel

Voltage   ..................           12.6                6.3                     Volts

Current   ..................            0.3               0.6               Ampere

Warm-up  Time  (Approx.) ........                                     11             Seconds

Direct  lnterelectrode  Capacitonces  (Unshielded):

nil

rl

Grid  to   Plate    .

Input.......

Output......

MECHANICAL:

Bulb........

Base.   .  ` ......

Outline    ,.,,   a   ,

Basing......

Mounting  Position

..........       0.063        fLfLt

•.........            10.2          FJ.fLi

•.........               3.5          lJ.[J-i

...............      T-6'/2

Miniciture  9-pin   (JEDEC   E9-I)

................       6-3

................   9BF

•...............    Any

DESIGN -CENTER  VALUES

Plate  Voltage  ........

Screen  Voltage   .......

Plcite  Dissipation ......

Screen  Dissipcition .....

Control  Grid  Resistance:
Fixed   Bias  .........

Cathode   Bias   .......

Control   Grid   Voltage:

NegcltiYe..........

Pos i ti ve    ,,,,,,,...

Heater-Cathode  Voltage
Heater  Negative  with
Respect  to  Cathode

Totcll   DC  +  Peak   ....
Heater  Positive  with

Respect  to  Cathode
DC  Component ......

DC  +  Peak   ........

300     max.           Volts
]80     max.            Volts

6.5     max.           Watts
1.1       max.                Watt

.25     max.      Megohm
1.0     max.      Megohm

50     max.           Volts
0     max.           Volts

200     200     max.           Volts

loo      loo     max.           Volts
200     200     max.           Volts

Small-Button
9-Pin  Base

K            9BF            G3

CHARACTERISTICS  AND

Plate  Voltclge  .......

Screen  Voltage   ......

Cathode  Bias  Resistor   .

Transconductance....
Plate  Resistance .....
Grid   I  Cutoff  Voltage®  .

Plate  Cul.rent   .......

Screen  Current    ......

TYPICAL  OPERATION

250         Volts
180          Vol,s

loo         Ohms

„000     prhos
93000         Ohms
-11.6         Volts

26              Ma.
5.75             Ma.

Amplification   Factor  (Triode  Connected)    .....        28.5

Amplification   Factor ...................         1035

I    Heater    warm-up   time    is    defined    as    the    time   required   for   the
voltage   across  the   heater  to   reach   80%  of   its   rated  value  after
applying   4   times   rc]ted   heater   voltage   to   a  circuit  consisting  of

the   tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rated  heciter  current.

®    For  plate  current  of  20  microamperes.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK





Westinghouse® RELIATRON®TUBES

May  24,1957

SEMI-REMOTE  CUTOFF  PENTODE  TYPES  3BZ6,  4BZ6,  AND  6BZ6

The  3BZ6,  4BZ6,  and  6BZ6  are  7-pin  miniature  semi-remote-cutoff  pentodes  designed  for  service  as  intermediate
frequency   amplifiers   in   television   receivers.       They are  characterized   by  high  transconductance  and   low  inter-
electrode   capacitances  which  permit  them  to  perform  well   as  wide  band,   high  frequency  amplifiers.     In  addition,
they   feature  a   cutoff   characteristic  designed   to  operate  the  tube  without  distortion   over  a  wide  range of input
signal  amplitudes.

The  3BZ6   and  4BZ6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   television   receivers  where  the  picture-tube  heater  is   in  series  with  other  heaters.     When  each  is  employed  in
this    type  of   circuit  with   other   tubes   similarly   designed   having   the   same   heater   current  rating,  heater  voltage
surges  across  individucil  tubes  are  minimized  inasmuch  as  heater warm-up  characteristic  is  controlled.

GENERAL   DATA                                                                         MAXIMUM  RATINGS:
Design  Maximum  Voluos

ELECTRICAL:
Cathode...,......,.......

Heot®r                                         3BZ6        4BZ6
Voltage  (ocordc)..    3.15              4.2
Current   .........    0.60            0.45
Worm-upTim.A  ....          11                    ]1

Direct  lnt.I.l®ctrod.  Capacitanc.a:

Coot.d  Unipotential
6BZ6

6.3                 Volts
0.30           Amp.,a
...            seconds

P,ate  Voltag .......

Grid  2  Supply  Voltago .
Grid  2  Voltag .......

.A

iiiii=

Grid   1   to  Plot.   .
Input.......,

Output......,

MECHANICAL:
Bulb..,.....,

Bos®........,

Ou,I ine   ......,

Basing.......,
Mounting  Position

Shielded
0.0]5

7.0
3.0

T-5-I /2
.Miniature  7-Pin  (JETEC  E7.I)

Miniature
7-Pin Base

Plate  Dissipation ............
Grid  2  Dissipation   ...........
Ciid  1   Voltag.
Positiv.  Voluo   ............

H®at®r-Catliod®  Voltage
H®ot.r  N®gativ.  with  R.sp®ct  lo  Cathode:

Total   DC  and   P®ok    ........
H.at.r  Positive  with  R®sp.ct to Cathod.:
DC  Component ............
Total  DC  and  P.ak    ........

330  max.  Volts

330 max.  Volts
Soo  Grid  2  Input

Rating  Curve
2.3  max. Watts

0.55  max.  Watts

0  max.  Volts

ZOO  max.  Volt$

100  max.  Volts
ZOO  max.  Volts

5-2
7CM
Any                   Typ|CAL  OPERATION  AND  CHARACTEF`lsTICS

Plate  Voltage  '   .............
Grid  3  (Suppressor)    ..........

Grid  2  Voltage ..............
Cothod®  Bias  Resistor   ........
Plate  Resistance ...........,
Tronsconductance..........,
Plate  Current   ..............
Grid  2  Current .............,
Grid   I   Cutoff  Bias*    .........,

125               Volts
Connoct®d  to

Cathode ot Socket
125               Volts
56              Ohms

0.26         M®gohm
8000            umhos

14                       Mc,.

3.6                     Mo.
-19                Vol,s

NOTES

p                                    A        H®ator   Worm-up   Time    is   dofinod   as   the   time   roquir®d   far
the   voltag.   across   the   h.at®r   to   r.ach   80%   of   its  rat.d

52                           ::i:: :t °fct:: s ]aspt?i:i n:f  4th:!mt®usb®ra:::t®hr®ajtn®r s:r°['®t:9°wj::  :

resistance   ®quol   to   throe   times   rated   h®ator   voltago  div-
id®d  by  rated  heater  current.

G3
ls                     *        For  tronsconductance  of  50umho.

I        JETEC  shield  No.  316  connected  to  cathod..

Receiving-Tube  section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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Westinghouse® RELIATRON®TUBES
4BZ76BZ7

A
January  27,1958

MEDIUM-MU  TWIN  TRloDE  TYPES  4BZ7 AND  6BZ7

The   4BZ7   and   6BZ7  are  9:pin   miniature  twin-triode   types   designed   for   service  as   low-noise  VHF  amplifiers,
particularly  in  cQscode  operation.    These  types  have  higher  gain  and  higher  mutual   conductclnce  than  the  6BQ7-A
and  are  otherwise  similar.

The  4BZ7  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers    where   the   picture-tube   heater   is   in   series   with   other   heaters.      When   it   is  employed  in  this  typeof
circuit   with  other  tubes  having  a  heater  current  rating  of  600  rna.,   heater  voltclge  surges  across  individual  tubes
are  minimized  inasmuch  as  the  heater  warm-up  chclracteristic  is  controlled.

GENERAL  DATA

ELECTRICAL:
Cathode.............
H®otor:

Voltage  (oc  or  dc)   .....
Curr®n',,,,,,.,,,,.
Warm-up  Time  (Approx.)  A

Coated  Unipotenticil
4BZ7       6BZ6

4.2            6.3          Volts
0.6            0.4     Ampere
11             ..       Seconds

Direct  lnter®lectrode  Capocitanc®s:  (Shi®ldod)  t
Unitl       Unit2

1.2            I.15                  uuf

0.'2           0.15                uuf
2.60          2.70               uuf

2.6             5.OH            uuf
I.2             2.2H            uuf

0.010   max.  uuf

0.024  max.  uuf

T -6-1 /2
Miniature  9-Pin  (JETEC  E9-I)

6-2
9AJ
Any

Grid  ,o  Plat®     ............   I

Plot®  to  Cathode  ...........
Heotor  to  Cothod®   .........,
Input...........`......,
Output     ...............   '  .
Plate  of  Unit  I  to  Plate  of  Unit  2
Plato  of  Unit  2  to  Plate  and  Grid
of  UrTit   1  ................

MECHANICAL:
Bulb...................,

Base..................,
Ou,I ine   ,,,,.,,..........,

BOsing.................1

Mounting  Position   ...........

•8
Max.

1

T6I/2
23/,`"
Max.

Ill•h
'

Small-Burton
-Pin  Base

AMPLIFIER  -CLASS  A
Each    Unit

MAXIMUM  RATINGS:
Design-Center  Voluos

DC  Plate  Voltage .............
DC  Cathode  Current  ...........
Plate  Dissipation .............
Peak  H®oter-Cathode  Voltage:

Hooter  Positive  with  Respect
to  Cathode ................

Heater  Negative  with  Respect
to  Cathode .................

Maximum  Circuit  Value:    (Each  Unit)
Grid  Circuit  Resistance    .......

CHARACTERISTICS:
Plato  Voltage  ...............
Cathode  Bias  Resistor   .........
Amplification  Factor ...........
Plato  Resistance .............
Plat®  Current  ...............
Grid  Voltage  (Approx.)  for  I a =  600  ua
Transconductonce............

250   max.       Volts
20   max.           Ma.

2.0   max.       Wotls

200.max.       Volts

200   max.       Volts

0.5    max.  Megohm

Ohms
Ma,

Volts
umhos

I  Read  as  groundod  grid  amplifier

I   D.C.  only  loo  volts.

•   With  JETEC  shield  No.  315  connected  to  pin  9.

A  Hooter  worm-uptimo  is  d®fln®d  os  thetime  reqiiirod  for  the  voltage
across  the   hoator  to  reach   80%  of  its  ra.ed  value  after  applying  4
times  rated healer  voltage  to a circuit  consisting  of the  tube  heater
in  series  with   a  resistance   equal  to  3  limes  rated   lieoter  voltage
divided  by  rated  heotor  current.

Receiving  Tube  Section

WESTINGHOUSE  ELECTF3lc  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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AVERAGE      PLATE      CHARACTERISTICS
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AVERAGE       TRANSFER      CHARACTERISTICS
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AVERAGE     TRANSFER      CHARACTERISTICS
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Westinghouse®
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12C5
12CU5
17CU5
25C5
50C5

August  25,1959

AUDlo-OUTPUT  BEAM-POWER  AMPLIFIER  TYPES

6CU5,12C5,12CU5,17CU5,  25C5  clnd  50C5

The   6CU5,    12C5,   12CU5,   17CU5,   25C5   and  50C5   are   7-pin   miniature   beam-power   pentode  types   designed   for

service   as   the   audio   output   amplifier  tube  in  amplitude-modulated,  frequency-modulated  and  television  receivers.
These  types   are   characterized   by   high   power  sensitivity  and  high  plate  efficiency  at  the  comparatively  low  plate
and  grid  2  voltage  normally  available  in  power-transformerless  receivers.

The   12C5,   12CU5   and   17CU5   have   been   designed   for   use   in   receivers   which  employ  series  connected  heaters,
especially   in   television   receivei.s   where   the   picture-tube  heater   is   in   series   with   other  heaters.    When  each  is
employed   jn   this   type  of   circuit  with  other  tubes  similarly  designed having  the  same  heater  current  rating,  heater
voltclge   surges   across   individual   tubes   cire   minimized   inasmuch   as   heater   warm-up   characteristic  is  controlled.

E L E C T R I CA L :

Cathode    .  .
Heater:

GENE:RAL  DATA

Coated  Unipotential

6CUS   12C5     17CU5   25C5    50C5
12CU5

Voltage(acordc)   ....  6.3        12.6          16.8      25.0      50.0       Volts

Current   ...........   I.2       0.6010.4510.30     0.15Ampere

Warm-up  Time(Approx.)A.    -             11                 11.

Direct  lnt®reloctrode  Copocitonces  (Unshi®Ided):

Grid   I   to  Plato   ..................

Input.........................

Output.......................

MECHANICAL:
Bulb..........................

Base,,,,,...............I....

Outline,,,.....................

Basing........................

Mounting   Position    .................

Minioturo Button
7-Pin Base

.  .    Seconds

0.6               P.ul
\3              P.ul

8.5                ttHf

T-5-I /2
MiniatuTo  7-Pin

(JETEC  E7.1)
5.3

7CV
Any

Supersedes  12C5  Sheet  Doted  October  ]5,   ]954  and

50C5  Sheet  Dated  July  I,1954

AF  POWEF3  AMPLIFIER  -CLASS  A

MAXIMUM   RATINGS:

Design-Cen ter  Values

Plate  Voltage      ..................

Grid  2   (Screen)  Voltoge .............

Plate   Dissipation    ................

Grid  2   Dissipation   ................

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode
Total   DC  +  Peak    ..............-

Heater  Positive  with  Respect  to  Ccithode
DC  Component  .................

DC  +   Peclk     ...................

Bulb  Temperature  at  Hottest  Point
on   Bulb  Surface*   ...............,

Grid   1   Circuit  Resistance:

Cathode  Bias  Operation    ..........,

Fixed   Bias   Operation  ............,

135    max.           Volts

H7   max.          Volts

6.0    max.          Watts
I.25   max.          Watts

200   max.          Volts

loo   max.           Volts
200   max.          Volts

220   max.                oC

0.5    max.     Megohm

0.I     max.     Megohm

TYPICAL  OPERATION  AND  CHARACTERISTICS:

Plate  Voltage  ..........

Grid  2  Voltage     .........

Grid   I   (Control   Grid)  Voltage

Peak  AF  Grid   I   Voltage   .   .  .

Plate  Resistance  (Approx.)   .
Transconductonce.......
Zero  Signal   Plate  Current   .  .

Max.  Signal   Plate  Current   .  .
Zero  Signal   Grid  2  Current     .

Max.   Signal   Grid  2  Current     .

Load  Resistance  .......,
Total   Harmonic  Distortion  .  ,

Max.  Signal   Power  Output   .  ,

120      '                   Volts

Ilo                          Volts
-8.0                        Volts

8.0                         Volts
10000                           Ohms

7500                      umhos
49                             Ma.

50                              Mo.

4Ma.

8.5                             Ma.

2500                       Ohms
'0               P®r  cent

2.3                        Watts

*   Highambienttomperatureand  shieldingmay  necessitate  a  reduction

inoperatingdissipQtion.  Whontube shields  are  used  it  is  advisable

to   paint  both  inside  and  outside  surfcices  of  the  tube  shield  a  dull

black and to provide venti lotion slots to reduce operating temperature.

A  Heaterwarm-up Time isdefined  as  the  time  required  for  the  voltage
across theheatertoreach  80%  of  its  rated  value  clfter  applying  four

times rated hecitervoltQge  to  a  circuit  consisting  of  the  tube  heater

in series with a resistance equal  to  three  times  I.at®d  heater  voltage
divided  by  rated  heater  current.

±6%

Receiving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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Westinghouse®
Page 2

AVERAGE    PLATE    CHAPACTEP lsTICS-
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Westinghouse® 35C5

August  15,  1%3

AUDIO-OUTPUT  BEAM-POWER  AMPLIFIER  TYPE  35C5

The  35C5   is   a 7.pin  miniature  beampower  pentode type  designed  for  service  as  the  audio output amplifier tube  in
amplitude.modulated   clnd   frequency-modulated   receivers and in   record  players.   These types  ore  characterized  by
high   power   sensitivity   and   high    plate   efficiency    at  the   comparatively   low   plate  and   grid   2  voltage  normally
available  in  power-transformerless receivers.

ELECTRICAL
Cathode ......................... Coot.d  unipot®ntiol
H®ator:

Voltag.(c-ordc)  .....................   35.0      Volts
Current  ............................  a,15   Alto.re

Direct  lntor® l®ctrod®  Capocitanc®s  (Unshi®ld®d):

Grid   I to Plate  ...........................   0.6   pf
Input ..................................     '2   pf
ou,put'  '  ...............................       9   pf

MECHANICAL
Bulb  ................  ' ' '  '  ................   T.5%
Bes® ....................  Mini oture 7-Pin  (JED EC  E7i_1)
Outl ine   .................................... 5.3
Bceing....................................7CV
Mo`Jnting  Posilion  ............................  Any

Miniature  Button
7-Pin Base

MX IMUM  RATINGS
D®sighMorimun  Valu.a

Plct.Voltog ......................    150   max.        Volts
Grid  2(Screen)Voltage ...............    130   max.         Volts
Plol®.Dissipation   ..................    '5.2.rra»        Wet.a
Grid2Dissipation ..................     I.1   max.         WaMs
H®otor.Cathode  Voltago:

H®at®r  N.gativ.  with  R®spoct to Cathode
TotalDC+P.ok  .................   200   mx.        Volts

H®ator  Posilivo  with  R®sFx>ct.to  Cathod.

DCComponent   ..................    loo   max.        Vol'ts
DC+Peak  .....................    a)0   max.        Volts

Bulb  T.mp.rotur®  cn  Hott®st  Point
onBulbsurfac®(Note  1)  .............    250    rlrax.             .C

Grid   1  Circuil  R.sistonc®:
Ccthod®  Bias  Op®rotion ..............     0.5    I"]x.    M®gohm
Fixed  Bias  Operation  ...............    0.I   max.   M®gohm

TYPICAL  OPERATION  AND  CHARACTERISTICS
Plot.Voltogo  .........................    Ilo        Volts
Grid2Voltoge    ........................    Ilo        Volts
Grid   1(ControlGrid)VoltQg®  ..............- 7.5         Volts
P®akAFCrld1Voltag ...................    7.5        Volts
Plqt®R.sistonc®(Approx.)  ...............  130cO         Ohms
Transconductano ......................    5800     |tmhos
Z.roSignol   Plot®Curront  ..................   cO            MCL
Max.  Signal   PlateCurrom ...................   41            Mci
Z®rosignalcrid2Cun.nt ..................     3           MaL
Ma*SignolGrid2Curr®nt ..................     7             M®
LoadR.5istonco  ......................     2500        Ohms
Total  Hcrmonic  Distortion  ..................   10   P.rc®nt
Max.SignalPow®rOutput   .................    I.5        watts

NOTE

1.       High    ambient   temp®raturo    and    shi.lding    in.ay   n®c®ssitat.   a
r.duction   in   operating  dissipation.   Wh®n  tube  shields  ore  us.d
it   is   advisable  to point  both  inside  end  outside  surfaces  of  th.
•ube    shield    a   dull    black  and   to   provid.   vontilo.i.on   slots   lo
I.duc®  op.rating  t®mporatur®.

any p&tetit or patent ri8bt.

r
u...  No lie.a.e i. p.nt®d liyinplic.tiot. oT otherwi.. under

R.c.ivine  Tube  See.ion

Th. hlorm.lion colt.ia.a h.I.in i. .uppli.a wl.hopt ...uchg I..pan.ibility loi irfug.in.nt ol p...at. ol oth.. ri.ht. ol thnd pmi.. whichI      -,   I._   _J'm__L£__I_--__I ,--, I-r,A --,,, €-,of We.tin8bou.c Electric Corpor.tion.
fD.y [®.ult hotb it.
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Westinghouse®
March   I,1960

SHARP-CUTOFF  PENTODE  TYPES  3C86,  4C86  AND  6C86

The  3C86, 4C86 and  6C86  are  7-pin  ininiature  sharp-cutoff  pentode  types  designed  for  service  as  wide-band  radio-

frequency   or   intermediate-frequency   amplifiers   in   television  receiverso    They  feature  very  high  trqnsconductance

combined   with   low   interelectrode   capacitance   values.    Separate   pins   are   provided   for   grid  3  and  the  cathode  to

permit  the  use  of  an  unbypassed  cathocle  resistor  to  miniiiiize  the  effects  of  regeneration.

The  3C86  and  4C86  liave  been  designed  for  use  in  receivers  wliich  employ   series  connected  heaters  especially  in
television   receivers   where   the  picture-tube  heater  is   in   series  with  other  heaterso     W.hen  ec]ch   is  emplc)yed   in  tliis

type   of   circuit   with   other   tubes    siii`ilarly  designed   having  the  sanie  heater  current  rating,  heater  voltage     surges

across   individual   tubes  are  minimized   inasmucl`  as  heater  warm-up  charclcteristic   is  controlleda

ELECTRICAL:                                                                                                                                                        MAXIMUM   RATINGS

Cathode .....,..................      CoatedUnipotential              DesignMaximumValues

Heater:                                                              3C86      4C86     6C86
Voltage(acordc)    ........            3.15             4.2             6.3              Volts

Current    ...............            0.60         0.45         0.30        Ampere

Wcirm-upTimel ..........                   11                  11                --Seconds

Direct  lnterelectrode  CapQcitances  (Unshielded):

Grid   1   to   Plate

Input.......,

Output......,

MECHANICAL:

Bulb....-...

Base.,,,,,,,,

Outline......

Basing......

Mounting   Position

.......      o.025      max.      P.prl

•...            6.5                       u,pj

•......              2.0                          lllJ.I

........     T-5'/2

Miniature,   7-Pin   (JEDEC   E7-1)

...,.............       5-2

..............,..  7C;M

•................    A;fly

Plate   Voltage   ...........

Grid   2   Supply   Voltage  .............,

Grid   2   Voltage.   .   .

Plate   Dissipation .......

Grid   2   Input    ........,......

Heater-Cathode  Voltage
Heater  Negative  with   Respect  to  Cathode

Total   DC   and   Peak ..............

Heater  Positive  with   Respect  to  Ccithocle

DC  Component ....

DC   +   Peak   ...............

330      max.       Volts

330      max.       Volts

See  Grid   2   Input

Rating  Chart

2.3       mclx.       Wcitts

0.55      max.         Watt

200      max.       Volts

loo      max.       Volts

200      max.        \/ctlts

CHARACTERISTICS  AND  TYPICAL  OPERATION

......                 125               Volts

Connected  to  cathode  at  soct<et

125             Volts

•........               56               Ohms

•.........         0.28       Megohm

•      8000         Hmhos
•6.5             Volts

....,.....                  13                       Ma.

•.........              3.7                      Ma.

..........- 3               Volts

Plate   Voltage  ..........

Grid   3   (Suppressor) .......

Grid2Voltage        .

Cathode-Bias   Resistor   ....

Plate   Resistance  (clpprox.).   .

T ra n s ccm d u cta n c e    .......

Grid    1    Cutoff   Bias©   .   .   .   ®   .   .

Plate   Current    ......

Grid   2   Current ..........

Grid   I   to  Cathode  Voltage  for

Plate  Current  of  2.8  rna.    .   .

Miniature
7-Pin Base

®   For  plate  c:urrent  of  20  microamperes.

A   Heater  wclrm-up time  is  defined  as  thetiiTle  required  for  the  voltage
across   the   heater  to  reach  807o  of  its  rated  value  clfter  applying  4

times    rated    heater    voltage    to   a   circuit   consisting   of   the   tube

heater   in   series   with   a   resistance   equal  to  3  times  rated  heater

voltage  divided   by  rcited  heater  current.

Receiving  Tube  Section
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AVEPAGE     TRANSFER     CHAPIACTERISTICS
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Weslinghouse 6CD6-GA

July   1,196]

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPE  6CD6-GA

The6CD6-GA  is  an  octal  based  beam-power  pentode  type  designed  for  service  as  the  output  amplifier  in  horizontal
deflection   circuits   in   television   receivers.    This   type   is   characterized   by   high  zero  bias  plate  current  and  high
DC    plate    supply    voltage   ratings.    These   features   with   a   plate   dissipation   rating   of   20   watts   make   this   tube
especially  desirable  for  its  designed  service.

ELECTRICAL:
Cathode ........................      Coated   Unipotontial

F i I clmen t:

Voltage(acordc)    ................        6.3±1097o            Volts

Current   .......................                         2.5      Ampere

Direct  lnterelectrodo  Capocitancos  (Unshielded):

GridtoP!ate     ..........................        1.144/f

Input ................................         22      'J,'tf

output ...............................      8.5     /I/tf

MECHANICAL:

Bulb.........,

Base,,,,,,,..,

Ba s i n g ........,

Top  Cap .......

Mounting   Position  §

............       T-12

Short  Shell  Medium   Octa!

............       5BT

............       C1-1

..........     Vertical

Jasj/uSEmg:'ccacp„

+ji''           Max.

EII-LL
Medium     Shell     Octa
Base   with    Externa

C      88-118    or    88-IIlo

MAXIMUM   RATINGS:

Design  Center  Values

D.C.  Plate  Supply  Voltogo

(Boost  +  D.C.   Powoi  Supply)
Peak  Positive  Plato  Voltage   ,

700              max.
7000  obs.  max.

Peak  Negative  Pulse  Plate  Voltage ....   1500              max.

Plato   Dissipation  A    .......

Peak  Nogativo  Grid   1   Voltage.
D.C.   Grid  2  Voltage  .......

Grid  2  Dissipation   ........

Average  Cathode  Current ....

Peak  Cathode  Current ......

Grid   1   Circuit  Resistance   .   .   .

20             max.
200             max,
175              max.

3              max.

200             max.

700             max.
0.47             max,

Bulb  Temperoturo  (At  Hottest  point)...     225              max.

Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to  Cothodo
Totcll   DC  +   Peak   ..............

Heater  Positive  with  Respect  to  Cathode
DC  Component ................

Total   DC  +  Pocik   ..............

NCG2

5BT

200              max.          Volts

loo              max.          Volts

200              max.         Volts

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



6CD6-GA Weslinghouse
Page  2

AVERAGE  CHARACTERISTICS

PENTODE  OPERATION:

Plate  Voltage  ......................

Grid   2  Voltage .................,....

Grid   1   Voltage ......................

Plate  Current   ......................

Grid   2  Current ......................

T ran s con du cton c a   ...................

Plate  Resistance ....................

ZERO   BIAS:

Plato  Voltagon  .....................

Grid  2  VoltogeH    ....................

Plate  Current®   .....................

Grid   2  Cui.rent® .....................

CUTOFF:

Plate  Voltage   ......................

Grid   2   Voltage ......................

Plate  Current   ...............,......

Grid   I   Voltage  (Approx.)   ...............

175        Volts

175         Volts

-30       Volts

75            Mo.

5.5             Mo,

7700    #mhos
7200       Ohms

60        Volts

loo        Volts

230            Mo,

21               Mo.

TRIODE  AMPLIFICATION   FACTOR:

Plate  Voltcige  ..............

Grid   2  Voltage ..............

Grid   I   Voltago ..............

Amplification   Factor ..........

•     For    operation    in    a   525.line,   30   frame   s.ystem   as   d®scribod   in
'.Standards      of      Good      Engineering      Practice      for      Television

Broadcasting    Stations;    Federal    Commiinications   Commission."

The   duty   cycle   of   the   voltage   pulse   not   to   exceed    15%   of  the
scanning  cycle.

A    ln    stages    operating    with    grid   leak   bias,   an   adequate   cathode

bias    resistor    or    other.  suitable    means    is    required    to    protect

the  tube  in  the  absence  of  oxcitation.

I    Applied   for   short   interval   (maximum   of   2   seconds)   so  os  not  to

domago  tube.

®    Those   values   can  be  measured  by  a  method  involving  a  recurrent
wave form   that   such   the   plate  and  grid  2  dissipation  will   be  kept

within  ratings  to  prevent  damage  to  the  tube.

§     Vertical    position    is   preferred.     However,   horizontal   operation   is

permitted   if  plane  of  pins  2  and  7  is   vertical.

AVERAGE      PLATE      CHARACTERISTICS
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Weslinghouse 6CD6-GA

Page  3

AVERAGE     TRANSFER     ClilARACTEBISTICS
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6CD6-GA Weslinghouse
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AVEFiAGE       PLATE      CHARACTERISTICS
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The   infomation    contoin®d   herein   is   supplied   without  oi`suming  responsibility   for  infringement  of

patents  or other  rights  of  third  parties  which  may  result  from  its  use.     No   license  is  grontod  by  im-

plication    or   othorwiso   under   any   patent   or   patent   rights   of   Westinghousc    Electric   Corporation.
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Westinghouse
February   I,1961

SHARP -CUTOFF  PENTODE  TYPES  3CF6,  4CF6  AND  6CF6

The   3CF6,   4CF6   and  6CF6   are  7-pin   miniature  sharp-cutoff  pentode  types  designed  for  service  as  intermediate-
frequency   amplifiers   in   television  receivers.    They  feature  high  trclnsconductance  with  low  interelectrode  capaci-
tance.    Separate  pins  are  provided   for  grid  3  and  the  cathode  to  permit  the  use  of  an  unbypassed  cathode resistor
to  minimize the  effects  of  regeneration.

The  3CF6  and  4CF6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers   where  the  picture-tube  heater  is  in  series  with  other heaters.    When  each  is  employed  in  this
type  of  circuit  with   other  tubes   similarly   designed   having   the  same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:                                                                                                                                               MAXIMUM  RATINGS:
Cathode ........................     CoatodUnipoten.ial            DosignMaximumValues

Heatel.:                                                 3CF6            4CF6           6CF6
Voltage  (ac  or  dc)   ....              3.15                  4.2    6.3±10%          Volts

Current   ...........   0.60±6%   0.45±6%              0.30      Ampere

Worm-upTimeA  ......                     11                       11                      --Seconds

Direct  lnterolectrode  Capacitances  (Unshielded):

EiE

Ziil

A

G,id   I,o  Plate   ,

ln put .......,

Output......,

MECHANICAL:
Bulb........,

Bc'se,    ,   ,    ®    1    ,,,.

Outl ine   ,.....,

Basing.......,

Mounting  Position

•......      0.025     max.     ##f

•......              6.5                            11.IJ.I

•......            2.0                       FLIJ'

................     T-5'A

Miniature,   7-Pin  (JEDEC   E7-1)
.................      5-2

................      7CM

•...............       Any

Miniature
7-Pin Base

Plate   Voltage  ...................

Grid  2  Supply  Voltage ..............

Grid  2   Voltage    ..................

Plate  Dissipation .................

Grid   2   Input   ....................

Heater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode

Totcll   DC  and  Peak ..............

Heater  Positive  with  Respect  to  Cathode
DC  Component    ................

DC  +  Peak   ...-...............

330     max.      Volts

330     max.      Volts
See  Grid  2  Input

Rating  Chart

2.3     max.      Watts
0.55     max.         Watt

200      max.      Volts

loo      max.      Volts
200     max.      Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plote  Voltage  ..........

Grid  3  (Suppressor)    ......

Grid  2  Voltage    .........

Cathode-Bias  Resi stor   ....

Plate  Resistance  (opprox.)    .

Transconductance.......

Grid   1   Cutoff  Bias®  ......

Plato  Current   ..........

Grid  2  Current ..........

Grid   1  to  Cathode  Voltage  for
Plate  Current  of  2.2  rna.    .  .

•.........        125             Volts

Connected  to  cc]thode  ot  socket
•.........       125             Volts

•.........         56            Ohms

•.........        0.3       Megohm

•.........   7800         #mhos

..........- 6.0            Volts

I.........      12.5                   Mo.

•.........        3.7                   Ma.

..........- 3            Volts

®    For  plcite  current  of  20  microamperes.

A   Heater   warm-up    time    is    defined    as    the    time    required   for   the

voltage   across   the   heater   to   reach   80%   of   its   rated   vcllue  after
applying   4   times   rated   heater   voltage   to   a   circuit  consisting  of

the   tube   heater  in  series  with  a  resistance  equal  to  3  times  rated
hec]ter  voltage  divided  by  rated  heater  current.

Hp

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



WesTinghouse
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AVERAGE     TRANSFER     CHARACTERISTICS
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Westinghouse

AVERAGE      PLATE      CHARACTERISTICS

a
11 . Hated     Heater     Conditions:      I Plate    Current
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AVERAGE     TRANSFER     CHARACTERISTICS
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Weslinghouse

GRID   2   INPUT   RATING     CURVE

Rated    Heater  Conditions
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Westinghouse
6CG7

8CG7

June   15,1961

TWIN  TRloDE  TYPES  6CG7 AND  8CG7

The   6CG7   and   8CG7   clre   9-pin   miniature   medium-mu   twin   triode   types   designed   for   use   as   vertical   deflection
oscillators   and   horizontal   deflection   oscillators   in   television   receiverso    They   may   also   be   used   as   phase   in-
verters,  multivibrators,  and  resistance-coupled  amplifiers  in  electronic  equipmento

The   6CG7  and  8CG7  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers   where   the   picture-tube  heater  is  in  series  with  other  heaterso    When  eclch  is  employed  in  this

type   of   circuit   with   other   tubes   similarly   designed   having   the   same  heater  current  rating,  heater  voltage  surges
across   individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlledo

E L E C T R I CA L :
Cathodes   .......................      Coated   Unipotential

Heater:                                                                    6CG7               8CG7
Voltage(ocordc) ..........           6.3                       8.4                     Volts

Current    ................   0.60±6%      0.45±6%        Ampere

Warm-upTimeA  ...........               11                             11                Seconds

Direct  lnterelectrode  Capacitances  (Unshielded)

Unitl       Unit2

Grid  to   Plate.   .   .

I n put  .......,

Output......,

MECHANICAL:

Bulb........,

Base,,,,,,,,
Ba s i n g .......,

Mounting   Position

•.......         4.0              4.0          #4`f

........         2.3               2.3          |J.FIE

•.......         2.2               2.2          FJ.[J,I

..................      T-61/2

JEDEC   E9-I   (Small   Button  9-Pin)

...................    9AJ

•.......  '  ..........   Any

Small-Butlon
9-Pin  Base

MAXIMUM   RATINGS:

Design  Maximum  Values

Plate   Voltage   ...................

Grid  Voltage:

Positive   Bias   Value ..............

Plate  Dissipcltion:

EQch   Plate  ....................

Both   Plates    ...................

Cathode  Current .....,............

Heater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode
Total   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component .................

Total   DC  +  Peak   ...............

MAXIMUM  CIRCU]T  VALUE:

Grid  Circuit  Resistance

Fixed   Bias   Operation   .............

CHARACTERISTICS:

Plate  Voltage  ...................

Grid   Voltcige  ....................

Amplification   Factor ...............

Plato   Resistance  (Approx.)   ..........

T ran scon du ctanc a   ................

Grid  Voltage  for  Plate

Current  of   lo /tamp ...............

Plate  Current  for  Grid  Voltage

of  -12.5   Volts     ................,

Plote   Current   ..............,...,

330     max.      Volts

0      max.      Volts

200     max.      Volts

100      max.      Volts

200     max.      Volts

I.0      max.      Megohm

Receiving  Tube  Section

WESTINGHOUSE   ELECTFilc   CORPOF2ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



6CG7

8CG7 Weslinghouse
Pogo  2

MAXIMUM   RATINGS:

Design  Maximum  Values

DC  Plate  Voltage    .  .  .

Peak  Negative  Pulse

Grid   Voltage ......
Cathode  Current
Pec'k...........

DC............

Plate  Dissipcition
Each   Plato .......

Both   Plates   ......

Heater-Cathode  Voltage
Hec)ter  Negative  with

Respect  to  Cathode
Total  DC  +  Peak  .  .

Heater  Positive  with

Verticalt      Horizontolt

Deflection    Deflection

Oscillator     Oscillator

330                     330

440#                  660**

77                     330
2222

4.0                       4.0

5.7                       5.7

max.            Volts

max.             Volts

max.                  Mo.

max.                   Mc,.

max.             Wcitts

max.            Watts

200                      200              max.            Volts

Respect  to  Cathode
DC  component    .....         loo                       loo              max.            Volts

Total   DC  +  Peak   .....

MAXIMUM   CIRCUIT   VALUES:

Grid  Circuit  Resistance

Fixed-Bias,   Grid-Resistor

Bias,  or  Cathode-Bicis

Operation.........

200                      200              max.            Volts

2.2                        2.2              max.    Megohms

A    Heciter    Warm-up    Time    is    defined    os    the   time   required   for   the

voltage   across   the   hooter   to   reach   807o   of   its   rated  vc]luo  after
applying  four  times  rated  heater  voltage  to  a  circllit  consisting  of

the   tube   heater   in   series   with   a  resistance  equcil  to  three  times

rated  heater  voltclge  divided  by  rated  heater  current.

t     For    opercition    in    a    525-line,    30-frame   system   as   described   in
``Standards   of   Good  Engineering  Practice  Concerning  Television

Broadcast  Stations,"   Federal  Communications  Commission

#     This   rating   is  applicable  where  the  duration  of  the  voltage  pulse

does   not   exceed   15   per   cent   of  one  vertical   scanning  cycle.    |n
a   525-lino,   30-frame  syst.in,15  per  cent  of  one  verticcil   scanning

cycle  is  2.5  milliseconds.

**  This   rating   is  applicable  where  the  duration  of  the  voltage  pulse

does   not   exceed   15   per   cent   of   one   horizontal   scanning  cycle.

In    a    525-lino,    30-frame   system,    15   per   cent   of   one   horizontal

scanning  cycle  is   10  microsec.onds.

WESTINGHOUSE   ELECTFilc   COFipoRATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse 6CG7

8CG7

Page  3

AVERAGE   PLATE   CHAF3ACTERISTICS

Ra ted   Fnamen t   Conditions
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6CG7
8CG7 Westinghouse

Pog®  4
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The   information    contcined   herein    is   supplied   \tithout  assuming  responsibility  for  infringement  of

patents  or  other  rights  of  third  parti.s  which  may  result  from  its  use.     No  license  is  granted  by  im-

plication    or  otherwise   under   any   patent   or   pcitent   rights   of   Westinghouse   Electric   Corporation.

WESTINGHOUSE   ELECTFilc   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse RELIATRON®  TUBEs

5CGe
6CG8

6CG8-Ar December  I,1956

Triode  Pentode  Converter  Types 5CG8,  6CG8  and  6CG8-A

The  5CG8,  6CG8  and  6CG8-A are  9-pin  miniature  medium-mu  triode  and  sharp-cutoff  pentode  types  de-
signed   for   service  as   combined  oscillator  and   mixer  in  television  receiver  t.uners  using  an   intermediate
f requency of approximately 40  mc.

The  5CG8  and  6CG8-A  have  been  designed  for  use  in   receivers   which   employ   series   connected   heaters
especially  in  television  receivers  where  the  picture-tube heater  is  in series with other heaters.  When  each  is
employed  in  this type  of circuit with  other tubes  similarly  designed  having  the  same  heater  current  rating,
heater voltage  surges across  individual  tubes are  minimized   inasmuch  as  heater  warm-up  characteristic  is
controlled.

Electrica.:
CQthode
Heater

GENERAL   DATA

..............    Coated   Unipotential

5CG8      6CG8      6CG8-A
Voltage  (ac  ordc)..        4.7           6.3                 6.3             Volts
Current    ..........      0.60        0.45              0.45      Amperes
Warm-upTime ....          11                                       11         Seconds

Direct   lnterelectrode  CapacitQnces
Triode   Unit

Grid   to  plate    ..........

Input................

Output...............

Pentode  Unit
Grid   I    to   Plate    ........
Input    '   '   .......   '   ......

Output...............

Heater  to  CQthode   ........
Pentode   Grid   I    to   Triode

Plate..........

Pentode  Plate  to Triode  Plate
Plate.......,..

Unshielded        Shielded#
1.5                         I.5

2.6                  3.0
0.05                      1.0

0.03  mclx.   0.016  max.
4.8                  5.0
0.9                      1.6

5.5                 5.5E

0.05max.   0.04    max.   4#f

0.05  max.   0.007 max.   44f

Small-Button
9-Pin  Base

Mechanical:

Bulb       ..

Base    .  .  .

BQsing      .

Outline    .
Mounting

•.........................     T-6-1/2

.......    Miniature   9-pin   (JETEC   E9-I)

...........................      9GF

............,.........,....         6-2

•.---.-........-........--.     ^ny

CHARACTERISTICS

Triode   Unit    Pentode  unit
..........       loo                         250       VoltsPlate   Voltage

Grid  2  Voltage   ........
Cclthode   Bias  Resistor   .  .
Amplification   Factor   .  .  .
Plate  Resistclnce  (Approx.)
Transconductance.....
Grid   1    Bias   (Approx.)   for

'b  of  ' 0  pomp   ......
Plate  Current   .........

Grid  2  Current   ........

150      Volts
100                     200    Ohms
40

6900             750000    Ohms
5800                  4600   #mhos

Receiving   Tube   Section

WESTINGHOUSE         ELECTRIC         CORPORATION,         ELECTRONIC       TUBE       DIVISION,        ELMIRA,      N.    V.



5CG8
6CGe

6CG8-A
Westinghouse

Pose  2
CONVERTER  SERVICE

Maximum   Ratings
Design  Center  Yaliies

Plate Voltage

Triode   Unit       Pentode  Unit
os  Osc.                as   Mixer

250max.     250max.      Volts
Grid  3  (Suppressor)  Voltage   ....                         0  max.     Volts

See   Grid   2   Input
Rating  Curve

250  max.     Volts

40 rrax.        40 max.      Volts
0  max.            Omax.     Volts

I.5  max.       2.0  max.   Watts
0.5max.     Watt.

0.5  max.         ..                 Watt

100rrax.      Volts
200max.      Volts

200max.      Volts

0.1    rmax.   Megchm
0.5   max,   Megohm

Grid  2  (Screen)  Voltage   .....

Grid  2  Supply  Voltage   ......
Grid   1    (Control   Grid)   Voltage

Negative   Bias  Value   .....
Positive   Bias  Value    ......

Plate  Dissipation   ..........

Grid    2    Input     ............

Grid    I     Input    .........  I  .   .   .

Heater  Cathode  Voltcige
Heater  Positive  with
Respect  to  Cathode

D-C   Component    ......
Total   D-C  and   Peak   .  .  .

Heater  Negative  with
Respect  to  Cathode

TotQI   D-C  and  Peak   .  .  .

^^aximum   Circuit   Values

Grid   I   Circuit  Resistance
Fixed-Bias   Operation    .....

Cathode-Bias  Operation   .  .  .

Typical   Operalioh
Triode   Unit

as  250  Mc.  Osc.t
Plate  voltage   ..............        150

Grid  2  Voltage   ...............
Mixer  Grid  I   Supply  Voltage   ....
Oscillator  Voltage  (rms)  at

Mixer  Grid   1     ..............

Mixer  Grid   I   Grcuit  Resistance         ..
Oscillator  Grid   Resistor   ......    2700
Conversion Transconductance   ....
Plate  current   ..............            I 3

Grid   2   Current   ..............

Grid    1     Current    ............          3.6

Grid    1     Current     .............. „arxp
Oscillator   Power  Output

(Approx.)    ................ 0.5                                 ..        Watt

•  Heater  Warm-up  Time   is  defined   Qs  the   time   required   for
the   voltage   across   the  heater  to   reach   80%   of   its   rated
value   cifter   applying   4   times   rated   heater   voltage   to   a
circuit  consisting   of   the   tube   heater  in   serie.s  with  a   resis-
tance   equal    to   3   times   rated    heater   voltage   divided   by
rated  heater  current.

#   With  JET`EC   shield   #315   connected   to  Ccithode.
I   With  JETEC  shield  #315  connected  to  ground.
t    ln   television   or   FM    receivers    it   is   generally   desirable    to

operate   the   oscillator   with    less   power   input   than   shown
in   order   to   ovoid   over-excitation   c]nd   excessive   oscillation
radiation.

ttwith  separate  excitation  and  triode  unit  grounded.

GRID   2   INPUT   RATING    CURVE

Rated    Heater  Conditions
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WESTINGHOUSE        ELECTRIC         CORPORATION,         ELECTRONIC       TUBE       DIVISION,       ELMIRA,     N.Y.
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RELIATRON®  TUBEs

5CG8
6CG8

6CG8I^

.--

AVERAGE   PLATE   CHARACTEBISTICS
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Page   4

OPERATION     CHABACTEPllsTIC
Separate   Oscillator  Excitotion
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Westinghouse®
5CL8-A
6CL8-A

Ap,il   I,1960

TRloDE -TETRODE  TYPES  5CL8-A  AND  6CL8-A

The  5CL8-A   and   6CL8-A  are   9-pin   miniature triode-tetrode types  designed  for  combined  oscillator-mixer  service
in  television  and  frequency  modulation  receivers.    Each  sect,ion  of the5CL8-A  ond6CL8-A  has  a  separate  cathode
and    is    electrically    independent.    These   tubes   perform   well   at   the  higher   frequencies   and   each   may   be   used
advantageously  in  applications  normally  requiring  two  tubes.

The  5CL8-A  and  6CL8-A   have  been   designed   for  use   in   receivers  which   employ  series  connected  heaters,  es-

pecially    in   television    receivers   where   the   picture-tube   heater   is   in   series   with  other  heaters.    When   each   is
employed   in  this  type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current  ratings,  heater
voltage   surges   across   individual   tubes   are   minimized   incismuch   as   heater   warm-up  charclcteristic  is  controlledo

ELECTRICAL:
Cathode............

Hea,er:
Voltage  (ac  or  dc)   ....
Cu Iron t   ...........

Warm-up  Time  (Approx.)I

...... Coated  Unipotential

5CL8-A      6CL8-A
4.7                  6.3          Volts

0.60±6%   0.45±6%     Ampere
11                       11     Seconds

Direct  lnterelectrode  Copacitonces:
Shielded    Unshielded

MAXIMUM  RATINGS

Design  Maximum  Vcllues

T I.i ode                 Tetrode
Unit                          Unit

D,

i-,

Triode  Unit:

Grid  to  Plate    .......

Input.............

Output............

Tetrode  Unit:
Grid   1   to  Plate   ......

Input.............

Output............

Coupling:

Tetrode  Grid  1  to  Tried.
P la ,e ,,,,,.......

Tetrode  Plato  to  Triodo
Plate,,,,,,.....

Heater  to  Cathode:
Tetrode  Unit ........

Triode  Unit    ........

MECHANICAL:
Bulb..............

Base,   ,1   ,,,,,,,,,..

Outline,,,,,.......

Basing............

Mounting  Position   .....

Small-Bulton
9-Pin Boso

I.8                     1.8                            4t4tf

2.8                2.8                      „#f
2.0                    \.5                            FLprt

o.0|                0.02       mclx.       #Hf
5.0                 5.0                      Ilttl
3.0                    2.0                            fLFLt

0.01.            0.015       max.       ##f

0.03.               0.15       max.      #Pf

3.0 ®               3.0                     llu'
3.0 ®                 3.0                        p.Ill

.................     T-6'/2

9-Pin  Miniature  (JEDEC  E-9-1)

.................. 6-2

.................   9FX

.................   A;ny

Plate  Voltage  ......
Grid  2  Supply  Voltage.

Grid  2  Voltage ......

Grid   I   Voltage:

Positive  Bias  Value.

Plate  Dissipation    .......     2.5

Gl.id  2  Dissipation   .....

Grid   I  Circuit  Resistance:

Fixed   Bias .........

Cathode  Resistor  Bias   .
Heater-Cathode  Voltage

Heater  Negative  with
Respect to  Cathode

Total  DC  +Peak   .  .  .

Heater  Positive  with
Respect  to  Cathode

DC  Component    ....

Total  DC +  Peak  .  .

200       max.

loo       max.

200      max,

TYPICAL  OPERATING  CHARACTERISTICS:

Plate  Voltage  .........

Grid  2  (Screen)  Voltage.  .  ,
Grid   1   Voltoge    ........

Amplification   Factor    ...,

Plate  Resis.Once  (Approx.)
Transconductance.....
Grid   1  Cutoff  BiQsl  ....

Plate  Current   ........

Grid  2  Current ........

330        max.         Volts
330        max.          Volts

See  Grid  2  Input

Rating  Curve

0        max.          Volts

3.0        max.         Volts

0.55        max.            Watt

0.25        max.    Megohm

I.0        max:    Megohm

200        max.          Volts

loo        max.         Volts

200        max.         Volts

Ti.iode    Totrode

Uni,          Unit

125               125      Volts
•-               125      Vol,s

-I              -1     Volts

40
5000   200,000     Ohms
8000          6500   Hmhos

-9            -9    Volts
14                   12            Mo.

4Ma.

t]   Heater   warm-up   time   is    defined    as   the   time   required   for   the
voltage  across  the  heater  to   roach   80%  of  its   rated  value  after
applying   4   times   rclted   heater   voltage  to   a  circuit  consisting  of
the   tube   hooter    in    series   with   a   resistance   equal   to   3   times
rated  heotor  voltage  divided  by  rated  heater  current.

I    External   shield  No.  315  tied  to  pin  4.

®    External  shield  No.  315  tied  to  pin  6.

A    For  plate  current  of  20  microamperes.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse®
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AVEPAGE       PLATE       CHAFiACTERISTICS

i\
`i

F3c]ted      Heater     Conditions Tetrode     Unit
I_

I-J_ Plate     Current
Grid     2     Vo ts= 25 1' THl-_ TTI _TH '(

Grid     2    C urrent-----I +\\+i+i- + _   LJ_    __

+\\
11 E!I]IJ'

I +I-I- Ii
+:

1[

+\ i
-\J-

1 ITI I-
Ill I    li[I

rH I+
t I "H

+ nliii
Tj .i Ilill E=E=I

i t+I +_
I+
Ill + I + i_ T-- 11IllLL + I L + lL-Tl

I

J'
•.Ill +L- I EE=lE

7 i + I
i- +

1===11=== Illllm .I II
ii

i

I
i I

I

I+
1111

11Ill=====II i i. 11IE||||I
I

I
11 ml I II I ii:i:I`..

+ 1= I.1111I
T I -0-51 Ht 111111

lL- i + + I I H I.I..
I

=====I I.J!. I.
I-

Ill I11 11 11.|ril
I

I I
I

JJ i '
I I|.lil

J-T
i

I11
11

I I T
I .I Ill

I I I I I .I 11
+ \T 1 i I I

iiT
11 H 1 •-I.0_ 11.- 11111

I

_ir .11111
+ 1 i T

-1T

I+ +t- -       1          .           ` TIVrla ir\ H===lI
i+ Tl+i + 'JIIIH

i+sl  =    O

I 11111
+I+ I I 1111Ill

I
-i I Ill .1111||H

11

I T \ +i i + I 11 I L_. lil =IllN I I
JJ_ I L

I ++ I 11-
+\ =||m---.I I Ill ||il

+,Ll

+i- i )

-1` I

11
11 I i====I•;i Ill 1[1 1

-\      I-( I+ + ..I i]|11111 II iI
_Lu I _tT -T- i,J±

Ll 1-1=
+I

111 I

-I.
I IllI.Ill•- .- 11 11111

i I. 11111i -+iL nllm .. ----- I |m
+I ====1I-I I L IT'

+
I L+ .I11111+, . -I I +- I J LIL -

EEEElI

L Hl
I + J1 _L I .I 11II

lL + + +i I I I |lE
+-+ .. i

rT 1 ±hjal- -E±tl I I I + I+ 1 (

I + nmllll I i  I-TFT, i====|
I ii==1=

I i-T ±O_L'4.'o
I

iHiilIll 1Ll_ JJ
' i I I        --I --l-,Th_i

loo                              200                                300                               400                               5000

Plate       Volts

AVERAGE       PLATE     CHARACTERISTICS

j=
IT

Roled--'H6ater      CT5lhd-'`'ilons I
-       Tetrode     Unit il

-Pl 6 I e ltTr-FtTt--
I Grid      I      Vo ts=0 jl ..I I |-Tn  I-Ti I I Grid   2   Current-----. 1- 11111 iHi::I I +- I i 11 11 + .11. 11 I-111II I I I I+ Ill lT

II I I I I 1+1 11 il I-I11 .IllI I1= + JJl Ill LI 11 I 11
Grid    2    Volts    =    150I 11 .- == +J 11 11 -i

11 I 11 i II I I11 I,I
t-

II Illnll11 Ill 11.I 11 .I I.
I lJ I i i- i 1111

I

il-
11

=1 1111 i-
I

I
I I. I I 11.I I

I - 11 11
I 11

=
L I 11,25

I
I . I I I, Ill

Ill 11
tGr''d

''
11= I III.I L I . I -

11 HI 1 - - E*-. I I + L i II
_'T I =       150',1 III I 1

I I I I 11
I |||uu 11i t I i -L'

I_

JJ +I Ill I,,
I1I =-- r   I_t+   1

I I i TT'_ + II I 11 11. .I +i . lu 11
I

i- I

|m I L + L I+ ' 1
i-I+

I, i- -Hl, 11111 I |m
LJ 11 i I- I 11

I
11 i+ '

\+ 11
111 _ I IEIE= I.I 11 J I_i if 1

Ill -
+

I
I

+ H
T I. + I +trTr+ I

1'

11 Ll' . . 00 i_i    IJ

.
I . I 11 11 _,   rl_ I11

i+E11 )

I
=111 I IIII

11
I

I.(I_
--I I.I

11
I_TT

+lT +
+ -+   -    I- - •751 i+i

I I
+ I .11 -

11
i
Tl-i i lLrl I

1

I+11 .I
TT I+ I 50 .11 +i

1

.I I .I __tT

tti.. il
+11 i

I
1

I
I L

LI |H
1 ' iI

-E L +- H.
]Tl

11 .Ill i
I + i + I

I +++ [ ++i-' •1';
-T 1iiT_ E====

loo                                200                                300                               400                               500
P'clte       Volts
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AVERAGE      TBANSFER      CHARACTERISTICS

Rated     Healer    Conditions I
Tetr ode     UnitI.

I I

L.Ill
.- =Ilu I I

. . I
I

•i
1111 11,,.1111

I

I
mlll,JIII

I
il

lo``
a

'L4)\ftyj,I

- I

"rvI.`b,

I II,I..Ill
\C)

I
I il '0

I I .I . I

A.6

nl . `11111
I I

i

=1

:11, + "+I +I

-10                                       -8                                        -6                                         -4                                         -2

Grid        I      Volts

AVEBAGE      TRANSFEP      CHARACTEBISTICS

Bated      Heater    ConditionsPlateVolts=125 Tetrode   Unit 11 I I,.I I II II

C). \4,
-I

C, . I
Ill \\ I11 - III I II II I.. I.

I I

`c,`,

-

\C>
- I

^0

01111 - I I

= = = - .
-'0                                -8                                  -6                                 -4                                 -2

Grid      I     Volts

ffi
E=E=
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5CL8-A
6CL8-A Westinghouse®

Page  4

AVERAGE      TRANSFER      CHABACTERISTICS

Rated     Heater    Conditions
JirT

I      Tetrode    Unit

P ate     Volts   =  .125
I I I 11 1' I

I I 11 I I

I I + 1] I

1 E| 11
t I II

I I I I 11
I -

I I I11
®1111111111 .,I11II.1111

1I

I

III II I I I I

1

I
1I I

I `1I I IIII
I,11I I I I 11,4 I

I I I I I I 1','
I I I I 1 1 ,  _` I  I

I I

' I
T I II

I
I

I II I I I `.      I,,

I I J| V
I I I

+ + `1
I I -i-i I I •.

I 1 I I I I I I I
I

I I I

'1 1 I I

+-
I I I I 1

I I I I I

J`J I,|
I I 11 i I I I I I                 I                  I                  I, / I I I

L I I I I I1-1 I I I II

I I 11 I I I Ill I I 11

-10               -8                 -6                 -4                 -2

Grid     I    Volts

G13lD   2    INPUT   RATING     CuBVE

6000   .I

Rated    Heater  Conditions I +
1=       11111|i'||..||||I      111111

I  111111T .      I.mEiliilllE±|E||Ei11
±111.IilllJu||H|.±|||I i:ii==i=i=I

•"||..,EE11 ||||I||||i|illlllI.11.....11.I.1111111=.11111Ill.1111111|||||,||E||||I||HilI.11..I.II Ill.I.111111111111111111111.11-.-.--||||||u.I11111.11111EIE|||||||i.illlllll11111111111I I I 111111111111111111.1111111111.I111111111111111111.I..111111111II IIII 111111111.1111111111111111111111111.1111I I III III II III I I 11..I.11..11111111.II 111111111111111..Ill11111111111111111111
11111111111
=H=======11 •|nllmll11 II IIII ..||nlI. I  1111111111 .. 1111111111 11 I

i tj11 .I Eii..||-||11 I. III ++ I
I   .I..11111 11 111111111111 11 H|||||E||

I II I I
lH i

10                20               30                40                50                60               70                80               90              loo
GRID    2   VOLTAGE   EXPRESSED   AS  PEF`CENT   OF   MAX.  GRID   2     SUPPLY    VOLTAGE

C E-A  12SS
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Westinghouse® 5CL8-A
6CL8-A

Ei]

AVERAGE       PLATE       CHARACTERISTICS

Rated    HeaterConditions
I I Ill 11 I I I I

Triode      UnitI lc) 11
I I 11 II \, ty II II I

I

I I I I I I
I11 I

C)1111I. ( I I.. 1 I.. 1111 1 il11 I,I. 1 11.. I11 I11 I.. I 11,..I.inI

'
11..

11,il I
.. I.I. I

I.I I Ill
.u I I I \,.. I

11111
f}

11 '`1
(

•uI I

I I
I11I... I II II. .,.. I 1I, ( I I `1

I I /I II I

200                                       4 00
Plate      Volts

AVERAGE      TRANSFER     CHARACTEBISTICS

600
CE-A1532

Bated     Heater    Conditions I I I 1111 J 11
r' n 1111 11

I, ..
I I I I 1 1] 11 I I I 11.. I 11 I I I 11 I 11 I I 11 I ..11 I I I 11

'111 I11 I I I I
I I .I11 I 11 ..I. I

I

a.. I I I
I J|.. I I I
I 1111 I I i 1111 I

I 11.I I JI

..
..11 I 11I. I 11I. I 11I. I '

II.11 Jfl Jn11
I .I `1.. I

I 11.. I
I .11 1'11 I 1'`11 I,II.

111 I.I `1.I 11..
I.-... |iF,I 11.. |rAI, 11.. 1111.. 11.. ..11 I11 Z|

I

I a •1
I ..
I ..
I II. I

= - I I  Ill
I

-14                -12                -10                 -8                  -6                 -4                   -2                        0

Grid      Volts

Pad. 5
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Westinghouse®
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AVERAGE     CHARACTERISTICS
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19CLBA

July   15,1963

TRI0DE.TETRODE  TYPE  19CLBA

The   19CLBA   is   cl  9-pin   miniature  triode-tetrode  type designed  for  combined  oscillator.mixer  service  in  television
clnd   frequency   modulation   receivers.    Each   section   of  the   l9CLBA  has   a   seborate   cclthode   and   is   electrically
independent.    It   performs   well  at  the  higher  frequencies  and  may  be  used  cldvclntageously  in  applications  normally
requiring  two  tubes.

ELECTRICAL                                                                                                                                              MAXIMUM  RATINGS                          Triod®
Cothodo ........................    Cootedunipotontial          D®signMoximumvaluos                  Unit
H.at.r:                                                                                                                                    Platevoltage ..........    330
Voltage(acordc)  .....................   18.9       Volts              Crid2Supplyvoltag® .....-
CurT®nt  ............................  0.15   Amper®

D ir®ct  lnt®r®loctrod®  Cap ocitanc®s:

Sh i® ldod         Unshield®d

Triodo  Unit:
Cridloplat ..............       I.8                      I.8
Input ..................      2e                      2.8
Output ,................       2.0                       I.5

T.trodo  Unit:
Gridltoplofo   ...........    0.01                     0.02
hput ..... '.''''...''..      5.0                    5.0
0utput'.''''.''.'''..'.      3.0                    2.0

Coupling:

T®ti.ode  Grid  I  to  Triodo

Ploi ..............      0.01.(Not®1)         0.015
TetTodo  Plate  to  Triodo

Plot®   .............      0.03(Not®1)            0.]5
H oater  to C othod e:

T®trod®  Unit ...........      3.O(Note2)               3.0
Triod®  unit ............     3.O(Not®2)              3.0

Grid  2  Voltog®

Grid   I  Voltog.:

Totrodo
Uni,

330       max.        Volts
330        mo x.        Vo Its

S®®  Grid  2  Input  Rating  Curve

Positive  Bias  Value ......     0
P I ao®  D i ss ip at ion   .......     2.5

pf              Grid2Dissipalicn  .......-
Pf               Grid  1  cilcuit  R®sistonc.:
pf                 FixedBias ...........    0.5

Cothod.   R®sistor  Bias .  .  .     1.0
Pf               H®ct®r.Cathode  vollago
Pf                    H®at®r  N®gativo  with

Pf                    Respect.a cathode
TotalDC+Peck  .....    ZOO       mob

H.at®r  Positive  with
max'   p'

max'   pf

pf
pf

MECHANICAL

Bulb....................................Tfo%
Bos® ....................  9-Pin  Miniature  (JEDEC  E9.I)
Outline...................................6.2
Basing...................................9FX
deunting  Position  ............................   Any

Small-Butlon
9-Pin  Base

GT

9FX

RE

R®sp.ct  to  Cathod.
DCcompon®nt   .......    roo     max

TotalDC+Peak .....    200      max.

0        max.        Volts
3.0        rna.I.         Vo Its

a.55       in a.          Watt

OJ25        max.    Megohm
1.0        mck.    beoolim

200       inca.        Volts

100        max.         Volls
2cO         rna x.         Volts

TYPICAL  OPERATING  CHARACTERISTICS

Triod.   T.trodo
Uni,           Uni,

Plot.Voltage ...................    125               125    Volts
Grid  2  (Scr®on)  Voltage .............-                125     Volts

CridlYoltago   ..................- I                -I    Volts
Amplificotion  Foctcr ...............       40
Plat®Rosistonc®(Apprex.)   ..........  COOO      200.OcO     Ohms

Tralsconductanc®  .................  8000            6500  #mhos
Grid   lcutoffBias(Nol®3)  ..........- 9                -9    Volts
Plotocurront   ...................       14                  12        M®
Crid2Cul.rent ...................-                   4         Ma.

NOTES

I.       Ext®rnol  shield   No.  315ti®dtopin4.

2.      External  shield  No.3lsti®dtopin6.

G2TT          3.       Forplot.Cwr®ntof20microoTrp®ros.

NOTICE:    Fcr     ctiaractoristic     curves.     s®®     data    Sh®®t   for    types
5CLBA & 6 CL8^

R.c®iving  Tub. section
The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  oi third  parties  which
may  rcsultfrom its  use.   No license  is  granted  by implication  or otherwise  under any  patent or  patent rigllts  ol Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK





Weslinghouse 6CM7

8CM7

fl

n

Januciry   ]5,1961

DUAL  TRloDE  TYPES  6CM7 AND  8CM7

The   6CM7   and   8CM7   are   dual   triodes   with   dissimilar   sections  designed  for  use  in  television  receiverso    Triode

No.    I   (Pins   No.  6,  7  &  8)  is  designed  for  service  as  a  vertical  deflection  oscillQtoro    Triode  No.  2  (Pins  No.I,  3

&  9)  is  designed  for  operation  as  a  high  efficiency  vertical   deflection  output  amplifier®

The  6CM7  and  8CM7  have  been  designed  fo-r  use  in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers   where   the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type   of   circuit   with   other   tubes   similarly   designed   having   the  same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic   is  controlled®

ELECTRICAL:
Cathodes  .......................      Coated   Unipotential

Heater :                                                                       6CM7             8CM7
Voltoge(acordc)   .........                     6.3                     8.4             Volts

Current   ................      0.60±6%      0.45±6%        Ampere

Warm-upTime^  ...........                         11                          11       Seconds

Direct  lnterelectrode  Capacitancos  (Unshielded)

Unitl       Unit2

Gridtoplote     ...................         3.8               3.0          tt4{f

Input      .............,.,........               2               3.5          /I/Jf

Output ........-...............          0.5                0.4           /A(1f

MECHANICAL:
Bulb........,

Base,,,,,,,,,
Ou,I ine   ,,,...,

Basing..,....,

Mounting  Position

................      T-6l/2

Miniature  9-Pin  (JEDEC   E9-I)

.................       6-3

.................    9ES

•................   A.ny

®    Design-Maximum    rcltings    are     limiting     values    of    operating    and

environmental   conditions   applicable   to   a   bogey   tube  of  a  sp®ci-

fiod    type    os   defined   by   its   published   data,   and   should   not   be

exceeded   under   the   worse   probable   conditions.    The   tube  menu-

facturor    chooses    these    values    to    provide    acceptable   service-
ability     of    the    tube,    talking    responsibility    for    the    effects    of

changes   in   oporoting  conditions  due  to  variations  in  tube  chorac-
teristics.    The     equipment    manufacturer    should    design    so    that
initially   and   throughout   lifo   no  design-maximum  value  for  the   in-

tended    service   is   exceodod   with   c]   bogey   tube   under   the   worst

probable     operciting     conditions    with    respect    to    supply.voltage
voriotion,    equipment    control    odiustment,    load   variation,    signal

variation,  and  environmental  conditions.

PT2

9ES

KT2

Srtiall-Button
9-Pin  Bclse

MAXIMUM  RATINGS:                    Triode  No.   I     Triode  No.   2
DesignMoximum  values®       os  vertical        as  vertical

Deflection          Deflection

Plate  Voltage  ....

Peak  Positive  Pulse

Oscillator           Amplifier  §

•           550                           550            max.     Volts

Plate  Voltage  (Abs.Max.).

Peak  Negative  Grid

Voltage  §  ...........

Plate  Dissipation .......

Cathode  Current    .......

Peak  Cathode  Current ....

Heater-Cathode  Voltage
Hoclter  Negative  with

Respect  to  Cathode
Total  D.C.  and  peak...         200

2200            max.    Volts

220             mclx.     Volts

6.0            max.    Watts

22            max.         Ma.

11           max.       hl'A.

:>8

- I  -   L>±

2dyg     is;j€.   V®lts  I-`
Heater  Positive  with
Respect  to  Cathode

D.C.  Component    .....          loo                             loo            max.    Volts

Total  D.C.  and  peak...          200                           200            max.    Volts

Grid  circuit  Resistance...          2.2                         2.5.            max.      Meg.

CLASS  A  AMPLIFIER

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Triode  No.   I     Triode  No.  2

Plate  Voltage   .....

Grid  Voltage ......

Plate  Current   .....

Plate  Resistance.   .  .
Transconductonc.e   .  .

Ampli{ication   Factor.

Grid  Voltage  for  Plate

Current  of  1   Ma.     .   .

Grid  Cutoff  Voltage*

200                        250               Volts
-7                      -8            Volts

5                            20                   Ma.

10500                       4100               Ohms

2000
21

_10

_14

4400            Hmhos
.--,fj$8       --<<

'=%`   V®lfs

I-jdr-  volts

*     For  Plate  Current  of  10  microamperes.

il    Heater    Warm-up    Time    is    defined    as   the   time   required   for   the

voltage  across   the   heater   to   reach   80%   of   its   rated  voi..3  ciftc„
applying   4   times   rated   heater   voltage   to   a  circuit  consisting  o]r

the   tube   heater   in   series   with   a  resistance  equal  to  three  times
rated  heater  voltage  divided  by  rated  heater  current.

§     For    operation    in    a    525-line,   30-frame   system   as   described   in
"Standards   of   Good   Engineering   Practice   for  Television   Broad-

casting     Station,      Federal     Communications    Commission".     Tlie

duty   cycle   of   the   voltage   pulse   must   not   exceed   15  per  cent  of
one  scanning  cycle.

I      For   cathode  bias   operation.     For  fixed   bicls,   value  is   10  rr€3ci+!t

Receiving   TL'be   Sc`.;i;i:o`

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE:   DIVIS!ON,   E:LM!FtA,   NEW   `r'Cf¥*
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AVERAGE     TRANSFER     CHARACTERISTICS
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AVERAGE      PLATE      CHARACTERISTICS
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AVERAGE     Tf}ANSFER     CHARACTERISTICS
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6CN7

DUPLEX-DI0DE,  TRloDE  TYPE  6CN7

The    6CN7    is    a    9-pin    miniature   duplex-diode    and    high    mu    triode    type   designed   for   service   as   a   combined

horizontal.phase   detector   and   reactance   tube   in  television  receivers.    The  triode  section  hcls  a  cathode  separate
from  the  diode  sections  clnd  may   be  used   in   sync-separator,  sync-amplifier  or  audio  amplifier  circuits.

The    parallel    heater    connected    6CN7    has   been   designed   for   use   in   receivers   which   employ   series-connected
heaters,   especicllly   in   television   receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When   it
is   employed   in   this   type   of  circuit   with   other   tubes   having   a   heater   current   rating   of   600   mcl.,  heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  the  heater  warm-up  chciracteristic  is  controlled.

ri

ELECTRICAL
Cathodes  .......................    Coated  Unipotentiol

lieafer:                                                                          Series        Parollel

Voltogo(acordc)   .........     6.3±10%                 3.15             Volts

Curont   ...................     0.30    0.60±6%      Ampere
WormupTime  ...............-                     11     Seconds

Direct  lnterelectrode  Capocitances   (Unshielded)
Triode  Grid  to  Plote ......................     I.8     PHf
Triode  Input  ...........................     I.5     HHf

Triodo  output  ..........................    0.5     prf
'      GridtoEitherDiodePlote .................   0.006     HHf

Diodo  I  Plate 4o  Cathode  &  Heater   ............     3.6     ""f
Diode  2  Plate  to  Cathode  &  Heater   ............     3.6     HHf

MECHANICAL
Bulb....................................T.6`/2
Base ...................     9-Pin  Miniature  (JEDEC  E9-1)
Ou,'in®   '  .  '  .  . .  '  ............................    6-2
Basing...................................9EN
Mounting  Position   ...........................      Any

Small-8ullon
9-Pin  Base

MAX IMUM  RATINGS

Design-Maximum   Values

TriodePlateVoltage   ................     330      max.      Volts

Triode  Grid   Voltage:

PositiveBiasvolue ................           0      mclx.      Volts

Triodepla..Dissipation ..............       I.1      max.      Watts

Triode  Heo.er-Cathode  Voltage:
Heater  Negative   with  respec.  lo  Cclthode:

Total   DC&Peck  .................     200     max.      Volts

Heciter   Positive  with  respect  to  Cathode:

DC   Component    ................

Total  DC  &   Peck  ...............

Diode  DC  Plate  Current  (Each   Unit)    ....

Diode   Heater-Cathode  Voltage:

Heater  Negative  with  respect  to  Cathode:
Total  DC  &   Peak  ............... 200      max.      Volts

Heater  Positive  with  respect  to  Cathode:
DCComponent    ..................      loo      max.      Volts

TotalDC&   Peclk  .................     200      mc]x.       Volts

CHARACTERISTICS  AND   TYPICAL   OPERATION

TriodePlateVoltoge   ...............     loo           250

TriodeGridvoltclge  ................- I              -3

TriodeAmplificationFcictor ...........       70               70

TriodePlclteResistance  ...........      54000      58000        Ohms

TriodeTransconductance    ...........      1300         1200     /|mhos

Triodeplotecurrent    ...............     0.8             I.0            Ma.
Diode   currentat5  Volts(Each  unit)  .....-              20            MQ.

P2D                             HM

9EN

Receiving  Tube  Section

WESTINGHOUSE    ELECTF3IC    COF3POF3ATION,   ELECTFtoNIC    TUE3E    DIVISION,   ELMIRA,    NEWY 0 F3 K



Westinghouse

AVEf]AGE         PLATE      CHARACTERISTICS
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The  information  contained  herein  is  Supplied  without  assuming  regponsibility  for  infringement  of  patents  or  other  rights  of  third  parties  w.hich
|nay  regultfromit8  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  pa.ent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTFilc   CORPORATION,   ELECTFioNIC   TUBE   DIVISION,   ELMIF{A,    NEW   YORK



Westinghouse 6CQ4
17CQ4

Septomb®.  15,   1962

TELEVIsloN  DAMPING  DI0DE  TYPES AND  17CQ4

The  6CQ4 and  17CQ4 are  octal  based  indirectly.heated  half.wave rectifiers  designed  for television  damping  diode
service   in   horizontal    deflection    circuits.    The   design   incorporcltes   a  unique  gloss   button   suspension   and   in.
sulotion  feature  which   virtually  elimincites   plate-cathode  mica   arcing  and   permits  a   peak  inverse  plate voltage
rating   which   is   conservcitive  for   110®  autotransformer  deflection   systems.    The  heater-cathode  design   and   pro-
cessing  control   has  been   improved  to  permit   a  pulse  voltage  breakdown  rating  equal  to  the  greatly  improved  in-
verse  rating.    Tube  voltage  drop   and   DC  plate   current  ratings  have   been established  which  permits  single  tube
operation  in  low  a+ cls  well  cls  wide  deflection  cingle  TV  systems.

The    17CQ4   has   been   designed   for    use    in   receivers    which    employ    series-connected  heaters,   especially   in
television   receivers   where   the  picture.tube  heclter   is   in   series   with   other   heaters.    When  it  is  employed  in  this
type   of  circuit   with  other  tubes  hclving  a  heater  current  rating  of 600  rna.,  heciter  voltage  surges  clcross  individual
tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
Ca.hod® ........................    Coo.ed  Unipotontial
Hoe.®r:                                                                           6CQ4        17CQ4

Voltage(acordc)  ...........   6.3±0.6        17.0             Volts
Cuilont  ..................               1.6         0.6         Amper.
Warm-up-Time(Note  1)  ........-            11        Seconds

Direct  lnt®rel®ctrod®  Cdpacitoncos:

H®ator  to  Cathode  .......................    4.0    44f
Plat. to  Cathod.  and  H®oter   ................    8.5    44f
Ca.hodo  to  Plato  and  H®o.er   ................  H.5    44f

MECHANICAL

Bulb.....................................T'9
Base  (Note  2)  . .  .Intormediot®.Shell  Octol  5-Pin  (JEDEC  85.147)

Short  lnt®wnodiat-Shel I  Octal  5.Pin  (JEDEC  85.85)
Basing...................................4CG
Abunting  Position  ............................  Any

3!..Max.

Isho"
Intermediate
Shell   Octal
Base,

9-44

lcH
4CC

DAMPER  SERVICE  (No..  3)

MXIMUM  RATINGS
Design  Maximum  Values

Poaklnvors®Voltag®  ...............     5500     max.     VoltS
P®okplol®Curr®nt .................      1200     Imax.          Ma.

DCplatocurr®nt'  .................        190     max          Mo.
H®ater.Cathode  Vollog®:

H®a.er  N®gotiv®  with   R®spec.  lo

Calhode ....................... 900     max.      Vol.s
TotalDCondP.ak ...............     5500     max.     Volts

H®cter  Positive  with  Rospoc.  to
Colhod® ......................         100     max.     Volts
TotalDCond  p®ak ...............        coo     max.      Volts

Voltag®Dropatlb=250Mo ..........           25            -Volts

Plot.Dissipation   .................         6.5     max.      Watts

NOTES

I.    H.at.r   wcrm-up   time    is   d.fined   os  th.  limo  required   for   lh.
voltage  across   the   h®o.®r  to   r®acll   80% of  its  rated  volu®  aft®r
applying   four  .imes   rated   h.ator  roltoge  .o  a  circuit consis.ino
of   the  .ub®  h®ct-   in   s®ri®s   wi.h   a  r..istonc®  equal   lo  lhr.®
limos  ra.ed  liooler  voltog®  divided  by  .ot®d  h.aler  corr.nt.

2.    The   JEDEC    85-85   and    85-147  bases   sp®cifled   for   us.   wl.h
the  above  tub. type  d®  rlo.  hov. pin.  in  bos®  posilions  I.  4,  and
6.   However  posi.ions   1   and   6  have  inl®mal  colinec.ions  t.rmi-
noting   in   sl®m   loads.    Base  I.rminal   posi.ion  2 hoe  a  baa.  pin
which   may   bo   conn®ct®d   to   a  a.em  l®od.    B®couso  of the  close

proximity   of  s.®m  loads  to  lh®  socket pin  clips  wh.n  lh®  tube  is
s.abed   in  the   sockel.   circuit  tie   pain.a  should  nol  b®  made  to
sock..  l®rminals   1,   2.  4 and  6 unless ad.quote  precautions  ore
td<en   against  vol.ago   br.akdo`m   in   both  the tube  base and  .h.
sock®I.    To  red`.c®  the  posslbil ity  of  -cover.  il  is  rocorm®nd®d
socket   clips  foi   posilions   1.   2,  4  and   6   be   r®Trov.d   from  th.
damper tub.  sock®..

3.     For   op®rction   in  a   525   line,   30  f.ame   system  as   d.scribed  in
•.Standards  of   Good  Englnoering  Prac.ic.  for  T.l®vislon  Broad-

costing    Stations,   F.d.rol   Communica.ions  Commission".    The
duty  of   the   horizonlal   voltog®  pulse  nol  t®  .xccod   15%  of one
scanning  cycl..

R®c.ivino  Tub. Secllon
WESTINGHOUSE   ELECTFilc   COF3POF2ATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF3K



6CQ4
17CQ4 Westinghouse
Page  2

AVERAGE      PLATE      CHARACTERISTIC

Rated     Heater    Cond ltions
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The  information  contained  herein  is  supplied  without  assuming  responsil)ility  for  infringement  of  patents  or  other rights  of third  parties  which
may  resultfromit8  use.   No license  is  granted  byimplication  orotherwise  under any  patentor  patentrights  of westinghouse Electric Corporation.

INGHOUSE E L E C T F3 I C CORPORAT I ON , ELECTFioNIC   TUBE   DIVISION,   ELMIRA,   NEW YORK



Westinghouse®
January   15,   1960

DUAL-CONTROL  HEPTODE  TYPES  3CS6,  4CS6  AND  6CS6

The   3CS6,   4CS6   and   6CS6  are   7-pin   miniature  dual-control  heptode  types  designed  for  service  as  combined  sync
separator   and   sync   clipper   tubes.    In   a   well-designed   circuit   they,   develop   a  constant  sync  output  as  the  shclrp
cutoff  charac:teristics  of  grid  3  are  particularly  suitable  to  this  type  of  opercition.

The   3CS6  and  4CS6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially  in
television   receivers   where   the   picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of  circuit   with   other   tubes   similarly   designed   having   the   same  heater  current  rating,  heater  voltage  surges
across  individucll  tubes  are  minimized  inclsmuch  as  heater  warm-up  characteristics  is  controlledo

ELECTRICAL:
Cathode ........................      Coated   Unipotential

Heater:                                                               3CS6      4CS6      6CS6
Voltage  ................     3.15              --            6.3                Volts

Current   ................     0.60        0.45        0.30          Ampere
Wclrm-upTime ............           11               11               --         Seconds

Direct  lnterolectrode  Capacitances  (Unshielded):

Grid   I   to   Plato   ...................           0.07

Grid  3  to  Plate   ...................          0.36

Grid   I   Input   .....................               5.5

Grid  3   Input   .....................              7.0

0utpu,.-...............,.......7.5

Coupling  (Grid   1   to  Grid  3)     ...........           0.22

300     max.           Volts
I.0     max.              Watt
loo     max.           Volts

300     max.           Volts
1.0      max.               Watt

14     max.                Ma.

0.47     max.      Megohm

2.2      max.      Mogohm

EiE

iil

MECHANICAL:

Bulb........,

Base,,,,,,,
Outline   ,1   ,,,,,

Ba s in g     ......,

Mounting   Position

...............     T-5y2

Miniature  7-Pin  (JEDEC  E7-1)

.................   5-2

...............         7CH

•...............    Any

Miniature
7-Pin Base

MAXIMUM  RATINGS

Design  Center  Values
Plcite   Voltage  .............

Plate  Dissipation    ..........

GTid  2  and  Grid  4  Voltogo   .....

Grid  2  and  Grid  4  Supply  Voltage

Grid  2  and  Grid  4  Dissipation .  .  .

Cathode  Current    ...........

Grid   I   Circuit  Resistance   .....

Grid  3  Circuit  Resistclnce   .....

Peak  Heater-Cathode  Voltage:

Hec]ter  Negative  with  Respect  to
Total   DC  +  Peak  .........

Heater  Positive  with  Respect to
DC  Component    ..........

DC  +  Peak   .............

CHARACTERISTICS  AND  TYPICAL
Plate  Voltage  .............

Grid   2  Voltage .............

Grid   I   Voltage     ............

Grid   3  Voltage     ............

Plate  Current   .............

Grid  2  Current .............

Tran scond ucton ce
Grid    I    .................

Grid   3  .................

Plate  Resistance  (Approx.)   ....

Cathode

Ccithode

200     max.           Volts

loo     max.           Volts
200     max.           Volts

OPERATION
.   .10          100

..    30           30

..00

.   .        0        -I.0

..2.0          0.8

..  4.5         5.5

----      1100        „mhos

--1500           --         flmhos

--         0.7         I.0     Megohm

Gridlcutoffvoltage©  ..........----- 2.5            Volts

Grid3Cutoff  voltage®  ..........--- 2.2           --            Volts

©   For  plate  current  of  50  microomperes.

I   Heater    Warm-up    Time    is    defined    as    the   time   required   for   the

voltage   across   the  heater  to   reach   80%  of   its   rated   value  offer
applying   4   times   rclted   heater   voltage   to   a   circuit  consisting  of

the   tube   heclter   in   series   with   a   resistance  equal  to  three  times
rated  heater  voltage  divided  by  rated  heater  ciirrent.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse®

AVEBAGE   PLATE   CHARACTERISTICS
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Westinghouse®
Page  3

AVEfiAGE  TRANSFER  CHARACTERISTICS

Eb =  loo  Volts
Ec2+4 = 30  Volts

Ec, =  0  Volts

Filament   Conditions

a

iiE

1500        3.0

-4            -3            -2            -I               0
Grid  3  Volts

-4             -3            -2
Grid  I   Volts

-10

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF2K



Westinghouse®

AVERAGE     CHARACTERISTICS

Rated  Filament  CoEc2+4=30VoltsEc,=0Voltsn d i ti a n S
I

I

II

.

I

I

I

II

II

I

I

==========H=

I

II

I iiiiiiiiiiiii

I

I

I

I

1111111111111

200                                                      300                                                      c E-A92a
Plclte  Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse RELIATRON®  TUBEs 6CS78CS7

/i
September  9,   1957

DUAL  TRloDE  TYPES 6CS7 and 8CS7

The   6CS7  and   8CS7  are  dual   triodes  with   dissimilar   sections  designed   for   use   in  television  receivers.    Triode
No.   I   (Pins  No.  6,   7  &  8)   is  designed  for   service   as  a  verticcil  deflection  oscillator.    Triode  No.  2  (Pins  No.1,  3

&  9)  is  designed  foroperation  as  a  high  efficiency  vertical  deflection  output  amplifier.

The  6CS7  and  8CS7  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  e-specially  in
television  receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type   of  circuit  with  other  tubes   similarly  designed  hciving  the  same  heater  current  rating,   heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  chclracteristic  is  controlled.

GENEFtAL  DATA

ELECTRICAL;

Cathodes............

Heote,:
Voltage  (ac  or  dc)   ......

Current............

Won-up  Time A  .......

Coated  Unipotential
6CS7                      8CS7

6.3                             8.4             Volts
0.60±6%                0.45±6% Ampere

11                                     11           S®conds

Direct  lntoroloctrode  Capacitances  (Unshielded)
Unit  I                       Unit  2

Grid  to  Plate
Input....

Output     .   .   .

MECHANICAL:

1\
i        i      9Ttl.ine

Basing......,

Mounting  Position

Small-Button
9-Pin  Base

1

2.6                      2.6                rrl
1.8                             3.0                     yyf

0.5                         o.5                  urf

T-6%

Miniature  9-Pin  (JETEC  E9-I)
6-3

9EF
Any

pT2                            KT2

9EF

MAXIMUM  RATINGS

Design  C.nter  Values  (except as  noted).
TriodeNo.1      TriodoNo.2

Plato  Vol'ag ..........

Pook  Positive  Pulse
Plato  Voltage  (Abs. Max.)

P®ok  Nogativ®  Grid  Voltage

Ploto  Dissipation    ......

Cothodo  Cui'r®nt   .......

Peak  Cothod®  Current    .  .  .
H®oter-Cathode  Voltage

Heotor  Negative  with
Respect to  Cothod®

Total  D.C.  and  Pook    .  .
Heot®r  Positive  with
R®spoct to  Cathode

D.C.  Component    .....

Total   D.C.  and  P®ok    .  .

Grid  Circuit  R®sistanco.   .   .

as  v®rticol         os  V®rtical

Defloction           Deflection
OsciHator            Amplifier §

500                           S00   mcix. Volts

CLASS  A  AMPLIFIER

CHARACTERISTICS  AND

P]ot®  Voltage  ......

Grid  Voltog®    ......

Plato  Current   ......
PIQto  Rosistanc® ....

Transconductonce  .  .  .
Amplificalion   Factor    .

Crld  Voltag.  for  Plato
Current  of  3  Mo .....

Grid  Cutoff  Voltage   .  .

2200  max.
250  max.
6.5  max.

30  max,
105  max.

200  max.   Volts

loo  max.   Volts
200  max.   Volts
2.2  max.     Meg.

TYPICAL  OPERATION

Triode  No.   1      Triod®  No.  2
2SO                          250               Vo Its
-8.5                        -]0.5              Volts

10.5                                  19                      Mo.

7700                      3450              Ohms
2200                      4500            j.mhos

'7                          15.5

-16                Volts

-24 *                        -221           Volts

KTi           *Forplotecurrentof  l0po.

•  For  Plate  Current  of  50 yo.

A  Heat.r  Warm-up  Time   is  defined  as  the  time  reqiiired  for  the  voltage

across   the  hooter  to  roach   80%  of   its  roled   value  after  applying  4
times  rated  heotor  voltage  to  a  ci+cuit  consisting  of  the  tube  hooter
in   seii®s  with  a  resistance  equal   to  throe  timesrotedhoater  voltage
divided  by  rotod  h®otor  current.

§   For  operation  in  a  52S-line,  30-frame  system  os  described   in  "Stand-

ards    of    Good     Engln®ering     Practice    for    Television     Broadcasting

Station,'  Federal   Communications   Commission".      The   duty   cycle  of
the  voltogo  pulse  must  not  exceed   15  per  cent  of  one  scanning  cycle.

Receiving  Tube  Section

WESTINGHOUSE        ELECTRIC         CORPORATION,         ELECTRONIC       TUBE       DIVISION,       ELMIRA,.    N.Y.









Westinghouse®'' RELIATRON®TUBES

6Ou66CU6/6BQ6-GA12CU6]2CU6/12BQ6-GA25CU6/25BQ6-GA

rl October  1,1957

HORIZONTAL AMPuFIER  BEAM-POWER PENTODE  TYPES
6CU6,  6CU6/6BQ6-GA,  12CU6,  12CU6/12BQ6-GA

AND 25CU6/25BQ6-GA

The  6CU6,  6CU6/6BQ6-GA,   12CU6,   12CU6/12BQ6-GA  and  25CU6/25BQ6-GA  clre  octal  based  beam-power  pentode
types   designed  for   service  as  output  amplifier  jn   horizontal   deflection  circuits   in  television   receivers.     These
types  are  characterized by  high  zero-bias  platecurrent  and  high  maximum peak  positive  pulse  plate  voltage  ratings.

The  12CU6  and  12CU6/12BQ6-GA  have  been designed  for  use  in  receivers  which  employ  series-connected  heaters,
especially   in  television. receivers  where  the  picture-tube  heater  is   in  series  with  other  heaters.    When  they  are
employed   in  this  type  of  circuit  with  other  tubes  having  a  heater  current  rating  of  600  rna.,  heciter  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA

ELECTRICAL:
Cathode........
Filament:

Voltage  (ac  or  dc)
Cur,ant..,.,.,
Worm-up  Time+   .  .

Coated  Unipotontial
6CU6             12CU6            25CU6

6CU6/         12CU6/        25CU6/
6BQ6-CA    12BQ6-GA    2SBQ6-GA

6.3                  12.6                   25.0          Volts
120              0.60                  0.30     Ampore

11                      ..      Seconds
Direct  lntereloctrodo  Capacitonc®s  (Unshi®Id®d):
Grid  to  Plo,® ................
Input.....................

Outpl,t....................

MECHANICAL:
Bulb...........

Base,,,,,,,,,,,
Basing.........

Top  Cop    ........
Mounting  Position   .  .

Ski,,ed
Minio.ure
COp

0.6               uuf
]5.0               uuf
7.0               uuf

T-'2
Intermediate  Shell  Octal

6AM
CI-3,  Skirted  Miniature

Any

HOFtlzoNTAL  DEFLECTION  AMPHFIER.

MAXIMUM  RATINGS:
Design  Center  Values

D.C.   Plato  Supply  Voltage

(Boost+D.C.   Powersupply)   ......          600            max.       Volts
Peak  positiveplatevoltag®   .......        6000abs.max.       Volts
PeakN®gotiveplatevoltog®  .......         1250             max.        Volts
PlateDissipation^   .............               11              max.        Watts
Peak  Negotiv®  Grid  I   voltog®    ......           300             max.        Volts
D.C.Grid2Voltage  .............           200             max.        Volts
Crid2Dissipation  ..............            2.5              max.        Watts
Average  cathode  current ..........           Ilo            max.           Ma.
Peak  cathod®Current ............          400            max.           Mo.
Grid  I  circuitR®sistonce   .........         0.47             max.Mogohm
Bulb  Temperature  (At  Hottest  point)..          220             max.              ®C
H®ator.Cathode  Voltage:

Heater  N®gative  with  Respect  to  Cathode
lotalDC+Pook    .............          200             max.       Volts
Heat.rpositive with  Respect  to  Cothod®
DCcomponent  ...............           loo             max.       Volts
TotalDC+Pook    .............           200             max.       Volts

Receiving  Tube  section

WESTINGHOUSE  ELECTRIC  CORPOF3ATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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6CU6
6CU6/6BQ6-GA
12CU6
12CU6/12BQ6-GA
25CU6/25BQ6-GA

Westinghouse®
Poo®  2

AVERAGE  cHAFaACTEFtisTics

PENTODE  OPEFiATION
Plo,.  Vol'a ,.......  '  .......
6rld  2  Voltao .............,
arid  I   V®l,a ,........  `  `  ....
Plo'®  Cu,,®nt  ,,,,,,,,,,,,,,
Grld  2  Current ,.............
Tian.c®nductonc.........,..
Plot,   R®®I®tone® ,,,,,,,,,,,,

ZERO  BIA§
P'a'. Voltao,I
Orld  2 Voltag.I
Plo,. Cu,,.nt®
Orld  2  Curr.nt®

CUTOFF
Plot.  Vol'oap     .............
Grid  2  Voltag®    ............,.
Plot.  Current  ..............
Grid   I   Voltag ..............

TRIODE  AMPLIFICATION  FACTOR
P'ate  Vol'c,g®  ..............

Grid  2  Voltog®    .............
Grid   1_Voltage    .............
Amplification  Fcictor ..........

Vol,I
Vol'|
Volt,

Me,
Ma,

L'mhol
Ohme

Volt,
Vol,,

Ma,
26                        Ma,

250                    Vol,S
'50                    Vol,S
I.0                         Mo.
43                    Vol,s

150                     Volts
'50                   Yol,s

-22.5                   Volts

4.3                   Volts

•   For   op.tatlon   ln   a   525.lln.,   30  from.   .y.t.in  a.  d..erlb.d   ln
"StGndoid.   of  Oo®d   En®II`..rln®   Pr®ctlc.  for  T.I.vl.len   Brood.

ca.tlno   Statlon.I   F.d.r.I   Communlcotlon.   Comml..Ion."     Th.
duty     cycl.   of   th.   volta..   pul..   not   to  .xc®.d  1591   of   th.
duty  cycl.  of th.  volt®o.  pul.. not to  .xc..d  1596 of th.  .e®nnln.
eycl..

A  ln    .tai..   op®retln®   wlth   irld   I.®k   bie!,   an   ad.qu®t.  cGth®d.
bla.    r..I.tor   or   oth®.   .ultabl.   in.on.   I.   r.qulr.d   to   plot.ct
th.  Iub.  ln th.  eb€.nc.  of .xcltatl®n.

+  H.at®r   W®im.up   Tlm.   I.   d.fln.d   a.   th.   tlm.   I.qulr.d   for  th.
voltog.  acre..  th.  heat.r  to  r.ech  80%  of  lt.  ral.d  volu.  aft.r
opplyln.   foul  tlm.I   rat.d  h.at.r  v®lt®8.  to  a   elrcult  con.I.tln®
ol   th.  tub.  h.ot.r   ln   ..rl..  wlth  a  i..I.tanc.  .qu®I   to  thr..
Ilme.    rot.d   heat.r   volto..   dlvld.d   by   rot.d   h.at.r   current.

B  Appll.d   for   short   Interval   (moxlmum   of  two   .®cond8)   so   ae  not
t®  domog. tube.

©  Th.s®  volu®8  con  b.  in.asured  by  a  method  involving  a  ro-current
wov®form    such   that   the   plot.   and   grid   2   dissipation   will   be
k.pt within  ro.ings  to  prov.nt  daiT`ag®  to the  tube.

WESTINGHOUSE  ELE:CTFtlc  CORPOFtATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK



kELIA"ON®TUBES

6CU6
6CU6/6BQ6-GA
12CU6
12CU6/12BQ6.GA
25CU6/25BQ6-GA

P®I® 3

AVEBACE  PLATE   CHAPACTEBISTICS

rl

I® •i I Ia
IIe

® n,II
I

a lt ion

||||I|,IIII.±±|||I±.I|,,|I||I||II,I,||I|||

loo                               200                               300                              400                               500
Plate  Volts

AVERAGE   PuTE   CHABACTERISTICS

CE - A934

ill

rl
te IltI S e n t n d i' I a nS

loo                              200                              300                             400
Plate  Volts CE-A935

WESTINGHOuSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK



6CU6
6CU6/6BQ6-GA
'2CU6
12CU6/[2BQ6-GA
25Cu6/25BQ6-GA

Westinghouse®
Page 4

AVERAGE   PLATE   CHABACTEPISTICS
I I 11 I 11 11 Ill I I 11111 I I 1' I I I I I I

t/ I i .
\ I .

I ' I I I I II. I I I /

Rated   Fi .... •` I
plate  Vol

II      ill,I .'
I

I I t

I .
1111"

I •1
lm

/ J' 11
I I 11

I- I I II
t I I I

I 1II
I / I II I J11

.I•1
11I I .I
11
11

III II I I III II. II
I

) ' I
11I .II II .IJ •1

I •1
I- •1

Jl'J
I II I III. I I I I I

11

•1.
11 I I '

11
/nl I II I I '`
I

I II II I .
) ..

lmnl
I

I
I I .

LI .
I

) I .r .
I I
' 11 I I

I I

I I I ( I
i I I
I I I I I

( I I

I I I I

= I

I

I

II II II II II

-50         io          -30          -20           -10              0
Grid   I   Volts                                cE-A936

WESTINGHOUSE  ELECTRIC  COF2PORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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Westinghouse® RELIATRON®TUBES

2CY5
3CY5
4CY5
6CY5

October   I,1958

SHARP  CUTOFF  TETRODE  TYPES  2CY5,  3CY5,  4CY5 -cind  6CY5

The  2CY5,  3CY5,  4CY5  and  6CY5   are   miniature   sharp   cutoff  tetrodes   designed   particularly   for   service   in   VHF
tuners   of  television   receivers.    The  structural  and  process  features  of  these  tubes  provide  improved  gclin-to-noise
ratio.    The   high   input   impedance   permits   a   most   favorable   gain-bandwidth   factor.    The   high  input  impedclnce  is
made   possible   in   port   by   use  of  two  cathode  leads,  while  high  plate  current  to  screen  current  ratio  contributes  to
low   noise   output.    These   high   performance  tubes  are  further  designed  to  operate  with  the  relatively  low  plate  and
screen  potentials  encountered  in  series  string  sets.

The  2CY5,  3CY5  clnd  4CY5  have been designed  for  use  in  receivers  which  employ  series  connected  heaters,  espec-
ially   in   television  receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed
in   this   type   of  circuit   with   other   tubes   similarly   designed   having  the  same  heater  current  rating,  heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:

Cothodo     .......................    Cooled  Unipotential

Heater:                                      2CY5       3CY5       4CY5       6CY5
Voltage  (acordc)..        2.4             2.9             4.5             6.3              Volts
Current   .........         0.6          0.4S          0.30          0.20         Ampere
Warm-upTime^  ....             11                   11                   11               .     .          Seconds

Direct  lnterelectrode  Capacitance  (Shielded)*:
Grid   I   to   Plate   ...................

Input.........................

Output.................I.......

MECHANICAL:

Bulb...........................

Base......,,,,,,,,,,,,,,,,,....

Out' ino   .,,,..,,,,,,,,,,,,,,,,...

Basing............I............

Mounting   Position    ..................

0.030    max.   uuf

4.4                  uuf

2.80                  uuf

T.5. I /2
Miniature  7-Pin

(JETEC  E7-I)
5-2

7EW

Any

A   Heotor Worm-up Time is defined  as  the  time  required  for  the  voltage
across   the   heater   to   reach   80%   of   its   rated  value  offer  applying
four   times   rated   heater  voltage  to  a  circuit  consisting  of  }he  tube
heater in series  with  a  resistance  equal  to  three  times  rated  heater

voltage  divided  by  rated  heater  current.

Miniature  Button
7-Pin Base

EiE

MAXIMUM   RATINGS:

Design   Maximum  Valuesh**

Plate  Voltage      ..........

Grid  2  (Screen)  Supply  Voltage

Grid  2   Voltage    ..........

Plate  Dissipation     ........

Grid  2   Dissipation  ........

GI.id   I(Control   Grid)Voltage:

Positive  Value   .........

Cathode  Current,   .   .   `   ......

.......           180      max.Volts

.......           180      max.Volts

.See  Grid  2   Input  Rating  Chart

•......           2.0      max.Watts

•......           0.5      max.Watts

.......                0      max.Volts

.......             20      max.       Ma.

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:

2,3,4CY5     6CY5
Total   DC  and   Peak  .........                 200

Heater  Positive  with  Respect  to  Cathode:
DC...................loo

Total  DC  and  Peak  .........                200
Grid  Circuit  Resistclnce    .......

CHARACTERISTICS  &  TYPICAL  OPERATION:

Plate  Voltage      ....................

Grid  2   Voltage    ....................

Grid   I   Voltage    ....................

Plate   Resistance ...................

Tran sconductQnce   ..................

Grid   I   Cutoff  Bias#  .................

Plate   Current   .....................

Grid  2   Current .....................

loo     max.  Volts

50     max.   Volts
loo     max.  Volts

.5             Megohm

'25                  Volts

80                  Volts
.I                   Volts

a.125              Megohm

8000                umhos
-6                  Volts

10                           Ma.

I.4                         Ma.
*   With  JETEC  shield  no.  316  connected  to  cathode.

#   For  Plate  Current  of  20  ua.
**Design.Maximum   ratings   are   limiting   valuesof  operating  and  en  -

vironmental   conditions   applicable  to  a  bogey  electron  device  o{  a

specified  type  as  defined  by  its  published  data,  and  should  not  be
exceeded  under  the  worst  probable  conditions.
The device manufacturer chooses these va lues to provide  acceptable

serviceability   of   the   device,   taking  responsibllity  for  the  effects

of    changes    in   operating   conditions   due   to   variations   in   device

cha rocteri sti c s .

The   equipment   manufacturer   should   design   so   that   initially   and

throughout   life   no   design-maximum  value  for  the  intended  service
is exceodod with a bogey  device  under  the  worst  probable  operating
conditions    with    respect    to    supply-voltage   variation,   ec|uipment

component variation,  equipment  control   adjustment,  load  variation,

signal  variation,  and  environmental  conditions.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   COF{PORATION,   ELECTF{ONIC   TUBE   DIVISION,   ELMIF3A,   NEW   YOF`K



2CY5
3CY5
4CY5
6CY5 Westinghouse®
Page  2

AVERAGE        CHARACTERI STI CS

P'at e   Volt age  =' 25  Vol ts
Scre en   Vol toge  = 80  VoltS

atRoted Hea'e r

/
\g /

a-aP
•.

®e.0-aJ

oo<b.O/

\%
Al`oe/

\ /

/
/ /

-
-5.0                -4.0                -3.0                -2.0                 -I.0                     0

Grid   I   Volts

CE-A12§7Rl

WESTINGHOUSE:   ELECTRIC   COF3PORATION,   ELECTF30NIC   TUE3E   DIVISION,   ELMIRA,   NEW   YORK



nELIATRON®TUBEs

2CY5
3CY5
4CY5
6CY5

Page  3

HOT     INPUT    IMPEDANCE    CHAFiACTERISTICS

AVERAGE    PLATE     CHARACTEF`lsTICS

#1
r

•Rated    H-eater    ConditionsGrid2Volts=80
I. ..
11 ..
11 ..

11111111.1111111.Ill 11 11 ..I................... 11 11 11
1`111111111111111111 11 11 I.I............I...... 11 11 11
11111111111111111111 11 I I I. ..111.Ill.11111,I.111.I .I 11 ..I................... 11 ..I................... I11 11 11I.................`. 11 11 ..1111...Ill.1111111.I I. . III. ..
11111111111111111111 11 ..I................... 11 == ..I......I-............ .. I 11 ..I.............I..... .I I.I...I.I.111111111111 11 11 •.I.............I...., I I 11 -.I..........111111,  . 11 11 I.I..............,..I, 11 I I.I..........I-..r....,. 11 ..I|..||||||.|'J|||||| -0 11 ..I..........r`....... I II I I I . 11 ..I.........r`........I, 11 ..I......,,J`.......... . =. ..I...`..'`..I......... I 11
111111'`111111111111 I. ..111111 I,||||||||||||| 11 ..
I.1111.,I.1111,11,11,11111 11 ..I....,....I......I.'- I. •,.I...'..........I..-. ..11.1[ ||||.||||..J|||I...,,........,-.....

-I. .-
..I...,,...I.-,-..--... .-IE|| I.|||,J||||l||||| ..IE....-.r......-I,..

I..' -`......I-.I..... .I..I..........,-....I. ..I..,,...............' ..I.in,........I...,r,-. ...I, ,11..I....I. -`1
5

I.I. I........,i..I. .I. = =II
11. .111111111111111.I...................- I ..I.,,..............r-. -2.0 11I.,,,-.I-........-r-... 11I.,,.........--.....
I. ..I.Ill..Ill.1111 1111

I,i5========:======
. Ta..P.

0                 40                8 0                120                160              2cO

Plate    Volts

CE-A138lRl

RQte dHea' erCondi'ions

-

.. Ill 11 11.. Ill .I I.I. ..I 11I. Ill - 11 I I I ..I. Ill 11 11I. 11. .... Ill 11 .-.. Ill 11 ..I. Ill 11 I I •.I. Ill .I 11I. 11 -.. 11 ..I. 11 I ..I. 11 .... Ill ..I. Ill 11 .... Ill I,11 .... ..I 11 .... Ill 11 I.I. Ill 11 ..11 11 .... .I I... I .... . II I... I... Ill 11 I.I. '1 .I.. 11 I.11 IIll Ill I II 11I" 11.. 1', 11.. 11.. 11 11.. 11 .... 11 1111 11 1111 .... I I II I I ..11 11 .... .. I.11 11 1111 .... 11 .I11 I III I II I I I II II I.... 11 ".11 I.I... I.I.I. I... ..
11 I .... I ..11 I I I I I I 11.. I 11.. I 11.. I 11I .... I 11.. I ..I. I ..I. I 11I. I 11I. I ..11 1111 11.. 11Ill I I I.I

.I 11I-I 1111
=.. 11 11

i=iii |i 11

0                 50               loo              150             200

FREQUE.NCY -MEGACYCLES

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUE3E   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE      GPID     2     CHARACTERISTICS

'086420

R9 'eid d
?

HeatVol' erS= Condi'80 I ans

il
.I 'i

I:: 1,11 11111 .Ill. I11.
|||L, a*

I

•i
i.!!iE.E

I .
rr`Ooa Oo

`z
`,oRE:==

`€o•`es

0                 40                80               120               160              2cO

P'a'o   Volts

Westinghouse®

AVERAGE       TRANSFER       CtIARACTEPISTICS

BatP'atGridedHt'Vo2Velt0 'erS= C1258 ditiOn S

®

•S`
:;,i !===1

...i
..,;

Ill -...

i:I
®,

2. "
.|i.  I,I,I

...
ol\d ,
:=ii::-5          -4           i           i           -I            o

Grid   I   Volts

CE-A1256f}2

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,
ELMIRA,   NEW   YORK



RELIATRON®TUBES

2CY5
3CY5
4CY5
6CY5

Page S

GRID   2   INPUT   BATING    CUBVE

Bated    Heater  Conditions
11111111111111111111111111111.111111111111111111111111111111111111111.. 1111.111111111I. 11111111111111I. 111111111111111111111..Ill.11.. 1111.I.11.1111.. 11111111111111.. 11111111111111.. 11111111111111.. 11111111111111.. 1111111111111111 11111111111111.. 111111111111.I.. 1111111111111111111111111111.. 11.11111111111.. 11111111111111.. 11111111111111.. 11111111111111.. 11111111111111.. 111111111.1111.. 11111111111111.. 11111111111111I. 111111111..Ill.. 11.,11.11..11.I•. 1111111.111111.. 11111111111111.. 11111.11111111.. 11111111111111.. I.1'11111111.11.. I.illlllllllll.. 11111111111111.. 1111111,.111111111111111111111111111111.11.. 11111111111..I.. 11111111..1111.. 11111111111111.. 11111111111111.. 11111111111111.. 1111.I.1111111.. 11111111111111.. 11111111111111.. 11111111111111.. 11111111111111.. 1111111111.IllI. 1111111111111.. 1111111111111I. 11111.1111111.. 1111111111111I. 11111111.1111.. 1111111111111.. I.11111111111.. 1111111111111I. 11.1111111111I. 111111111111.. L1||||I|||||||.. 111111111111.. |L||||I||||.||
::!i=i==:==::

10                20               30               40               50               60               70               80               90              loo
GRID   2   VOLTAGE   EXPRESSED   AS  PERCENT  OF   MAX.  GRID   2    SUPPLY    VOLTAGE

WESTINGHOUSE   ELECTRIC  CORPORATION,  ELECTRONIC  TUBE   DIVISION,  ELMIRA,   NEW  YORK
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2CY5
3CY5
4CY5
6CY5 Westinghouse®

Pog®  6
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Westinghouse® RELIA"ON®TUBES

DUAL-CONTROL SHARP-CUTOFF  PENTODE TYPE  6D86

December

6D86

19,1958

The   6D86  is  a  7-pin  miniature  dual-control   sharp-cutoff  pentode  designed  for  service  as  a  color  demodulator  in
television  receivers.    The  sharp-cutoff  characterjstjc  of  grid  3  and  the  high  grid  1  and  grid  3  to  plate trclnsconduc-
tance  mcke  this  tube  ideal  for  gating,  mixing  and  sync  separator  applicclti ons  also.

GENERAL  DATA
ELECTRICAL:

Cathod. - '  .

CHARACTERISTICS
Plate  Voltage  ................

Coated  Unipotentiol                  Grid2  (Screen)  Voltage     .........
Hea,®r:

Voltage  (ac  or  dc)   ........
Current   .  ;  .............

Dii.®ct  lnt®relectrode  Capocitanc®s  (Unshioldod):
Grid   I  to  Plate   ..........
Grid  3  to  Plato   ..........
C'id  I   ,nput   ............
Output................

CTid  3  to  All  Other  Elom®nts   .
Coupling  (Grid  I  to  Grid  3)    .  .

MECHANICAL:
Bulb..................

Base,.................
Ou,I in®   ................

Basing................

Mounting  Position   .........

Grid  3  Voltage. .  .
6.3                  Volts                 Grid  I   voltage    ..
0.3            Ampere                Plate  Resistance.

Transconductance:
0.0035                      uuf                    Grid  I  to  plato

I.5                       uuf                     Grid  3  to  plate
6.0                     uuf                Plato  current   .  ,
5.0                       uuf                 Grid  2  Current.  ,
3.0                       uuf                 Grid  I   cutoffH   .

0.09                 I    uuf                 Grid  3  Cutoff.

MAXIMUM  RATINGS:

T-5-I/2           Design  contor  values
Miniature  7-Pin  (JETEC  E7-1)

5-2
7EN
Any

Miniature
7-Pin Base

Plato  Voltage  .......
Gi.id  2  Supply  Voltage.   .

Grid  2  Voltage    ......
Positive  Grid   I  Voltage
Plato  Dissipation    ....
Grid  2  Dissipation  ....
Heater-Cathode  Voltage:

'50                 Vol,s
'50                Volts

.3.0                 Volts
. -I.0                  Volts

50,000                 Ohms

2050               umhos
'000               umhos

5.8                       Ma.
6.6                       Ma.

.6.5                 Volts

.9.5                 Vol,s

300   max.    Volts
300   max.    Volts

See  Grid  2  Input  Rating  Chart
0   max.    Volts

3.0   max.    Watts
I.0   max.      Watt

Hoator  Positive  with  Rospoct  to  Cathode:
DC  Component    .............
Total  DC  and  P®ok    ..........

Heater  Negative  with  Respect  to  Cathode:
Total  DC  and  Peak    ..........

loo   max.    Volts
200   max.    Volts

200   max.    Volts

WESTINGHOUSE  ELECTRIC  CORPORATIoh     EL ECTFtoNIC  -USE  DIVISION,   =LMIRA,  NEW  YOF3K



6D86 Westinghouse®
Page 2

GRID   2   INPUT   RATING    CURVE

Bated     Heater   ConditionsI1111III
I                                                                                                       .11111111 .Ill
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GRID   2   VOLllAGE   EXPRESSED   AS  PEPCENT  OF   MAX.  GRID   2    SUPPLY   VOLTAGE
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Weslinghouse® 3DG4

Septomb®r   1,1962

FULL-WAVE  VACUUM  RECTIFIER  TYPE  3DG4

The   3DG4   is   a   glass-octQl,  full-wave  high-vacuum  rectifier  having  a  directly  heated  coated  cathode and  designed
for   service   in   power   supplies   of   high   current   requirements.    The   tube  may  be  mounted  in  any  position.    Like  all

power  handling  tubes,  the  3DC4  should  be  adequately  ventilated.

ELECTRICAL

Cathode.........

Vol tag.  (ac  or  d-c) .
Current........

MECHANICAL
Bulb...........

Base,,,,,,,....
Ba sin g   .........

Moiinting  Position   .  .

Directly  Hoatod  Coated  Cathode

•......     3.3±10%              Volts

•..........      3.8      Amperos

.................      T-12

Short,  Medium  Shell   Octal,   5.Pin

.................      5DE

......  ''.'''''''.      A;ny

RECTIFIER  SERVICE

MAXIMUM  RATINGS

Design  Maximum  Values

Peak   Inverse  Pl oto  Vol togo  ..........

AC  Plot®  Supply   Voltage

Each   Plato  (RMS)    ...............

Maximum  DC  Output  Current  Each   Plclte  .  .
Steady-State  Ped<   Pl ate  Current

Each  Pl ate  (See  Chart  11)    ..........

Transient  Peak  Plate  Current
Each   PI ate  (.See  Chart  Ill)

Bulb  Temperclture .......

1050    max.         Volts

See  Rating  Chart   1
See  Rating  Chart I

1200    max.              Mo.

•......       6.5    max.    Ampero

.......      ZOO    max.                .C

TYPICAL  OPERATION  AS  FULL-WAVE   RECTIFIER

Capacitor  Input  to   Filter

AC  Pl ate  Supply  Voltage Each   Pl ate  (RMS ) .....

Input  Capacitor  .......................

Effective  Plate  Supply   Rosistonce  Each  Pl ate.  .  .

DC  Output  Clirrent  .....................

DC  Output  Voltage   ot   Filter  Input  ...........

AVERAGE   CHARACTERISTICS

Tube  Voltage  Drop  (Measured   with

Tube  Conducting  350  Ma.   Each   Plate)   ..........    25      Volts

Receiving  Tiibo  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF`K
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APPLICATION   NOTES

The   application   of   maximum   ratings   to   practical    circuit   design    is

clclrified   by  the   use  of  Rating   Charts   I,11,Ill.     These  charts  present

limiting    conditions     beyond     which    operation    of    the   3DG4     is   not

permitted.     The      charts      togeth`er      with      lclboratory      measurements

provide  analysis   of  rectifier   circuit  operation.

The    maximum    ratings     for     clc    plate    supply    voltage    and   dc   output

current   are   interdependent,   and  they  are  related  to  the  type  of  filter

circuit.     The  boundaries   in   Chcrt  I   for  capacitor-input  and  for  choke-

input   operation   ore  based   on  limits  of  supply  voltage,   output  current

and     plate     dissipcnion.     With      capacitor-input     filter,     operation     is

permissible     within     the     area     bounded     by    ooints    F  A   E  D   G;    with
choke-input   filter,    operation    is  permissible  within   the   area  bounded

by  points  F  A  a  C  D  G.

Chart    11    defines    the    permissible    area   of   operation    based   on   the

maximum    steady.state    peak    plate    current.     The   rectification   effi-

ciency  is   defined   by  the  equation:

Recti{icotion   Efficiency  = vT Es

where   i   is  the  dc  output  voltage  at  input  to  filter  and   Es  is  the  rms

plate  supply  voltage  per  plate.

Chart    Ill    defines    the   minimum   value   of   effective   plate-supply   re-

sistance   per  plate   for   specific   plate   supply  voltages  such  that  the

transient    peak   plate   current   per   plate    will    be   within    the  required

maximum  rating.     This  resistance  consists   of:

Rs  =  N2RPF"  +  RSE.c.  +  RA

where   N   is  the  voltage  step-up  ratio  of  the  plate transformer,   RPRI.

is  the dc  resistance  of  the  transformer  primary,  RSE.c.   is  the  overog®

dc   resistance  of   each  transformer  secondary  section,   and   RA  is  the

additionol   resistance  required.

In   these   considorotions,    dc   output  voltage  is  measured   at  the   input

to    the    filter,    and   plate   supply   voltage   is   measured   under   no-load

con di t ion s .

BATING      CHART    II
24 A

I

a

-375\oo,        cI
asc ''or

InRu I .  M cl* i rr' u

Choke`m lnp u'M axim urn  E
II

I

I
I'2ti\§\II?3

`\\
\-\\\-`\

\\

- - -.IIIIII3?5:

sO               loo              150             200           250             300            350

A-C   Plate   Supply   Volts   (RMS,   Per  Plate,  No  Load)
C E-A 1868

WESTINGHOUSE   ELE:CTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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RATING    CHART   I

Copocitor    Input
Based    on    Steady   Stcite
Peak   P Ia.e   Current   of
1200   Ma.   Each   Plate

/./,:,:...,,.,:,./:-,;;.

Area    Of
Permissib e    Operation

/•/ /////,..,,/;,//. ,,,,:,,,,// .,.-,,'  /

0.2               0.4               0.6               0.8               I.0

Rectif ication     Elf iciency                 cE-Ai869

RATING    CHAPT  In

Capacitor    Input
Based   on   Transient
Peak   Plate   Current   of
6.5   Amperes    Each   P late

lf   series   inductance    is   present    in   the

plate   supply,    it   is   permissible   touseasmaller-than-indicated

volue    of    fts   providing   the

rated    maximum    value    of
transient    peak    plate
current is   never
exceeded. /

0                   80               160            240            320           400

A-C     Plate    Supply   Volts    (RMS,   Per   Plate,    No   Load)

C E-A 1870

WESTINGHOUSE   ELECTF3lc   COF3POF`ATION,   ELECTF30NIC   TUE3E   DIVISION,   ELMIRA,`   NEW  `YORK
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rhc  information  contained  herein  iB  Supplied  without  B8Buming Tc8ponBibility  for infringement  of  patcnt8  or  other rights  of third  pat.ties  which
nay result from its  use.  No license  ie  granted  byimplication  o[ otheri^ri8e  under any patent or patent rights  o£ Wegtinghouse Electric Corporation.
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Westinghouse® 6DG6-GT

Dec®mb.r  1,   1961

BEAM  POWER  AMPLIFIER  TYPE  6DG6-CT

The  6DG6-GT   is  a   beam   pentode  type  used  in  the  audio  output  stage.    This type  features  high  power  sensitivity
and  plate  efficiency  at  low  plclte  and  screen  voltages.

ELECTRICAL:
Cothod®..................

H®a,®r=

Voltage  (ac  or  dc)   ..........
Cur,ant,,,,,,,,,,,,,,,,,

Direct  ln.®r®l.ctrode  Capacitonc®s:
G,id  ,o  Plato

a

®

MAXIMUM  RATINGS:
Coated  unipot®ntial           D®sign  c®nt®i  valu.s

Plate  Voltog®  .-...

6.3            Volts
I.2      Amp®r®s

lnpu,..............

Output.............

MECHANICAL:
Bulb............... ........    T.9
Bos® ..........   Int®rm®diat.  Shell  Octal  7.Pin  (JEDEC  87-7)
Basing..........................

Mounting  Position   ..................

Plot®  Di.sipation
Scrcon  Voltage  .
Scro®n  Dissipation ....

H.at.r.Cothod.  Voltage:
Hoat®r  N®gotiv®  with  R®sp®ct  to  Cathode:
Total   DC  +  Peak  ...............

H.at.I  Posiliv®  with  R®sp®ct to  Cathodes
DC  Compon.nt   ................
Total   DC +  Peak  ...............

Grid  Circuit  Rosistonc®:

Cothod®  Bias   ..................

Fix.d  Bias ....................

200     max.          Volts

loo     max.          Volts
ZOO      max.            Volts

0.5     max.      M®gohm
0.I      rnox.      M®gohm

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Class  A.  Amplifi.I

Plot.  Vol'og®  ............
Screen  Voltage   ...........
Control  Grid  Voltage   .......
Cothod®  Bias  R®sistor   ......
peak  A-F  Control  Grid  Voltage.
Zero  Signal  Plat.  Current  ....
Z.ro Signal  Scr..n  Current ....
Max.  Signal  Plot®  Current   ....

Max.  Signal  Scr®on  Current ....
Transconductanc..........
PIQto  R.sistanc®,  Approx ....
Load  R®sistonce  ..........
Pow®'  Output   ........
Total  HorTTionic  Distortion

Vol,s
Volts
Volts

..          '80            Ohms
7.5           8.5             Volts
49             46                 Ma.

4           .2.2                  Mo ,

50             47                 Ma.
10            8.5                  Ma.

8000       8000          pri`Os
13000     28000             Ohms

2000        4000             Ohms
2.1            3.8             Watts
10             10     P®rc.nt

R.c®iving Tube  Section

WESTINGHOUSE   ELECTRIC   CORPoj=ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF`K
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AVERAGE   PLATE:   CHABACTERISTICS
+T+ 1 \- t+ + Tr +H- L
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F}oted  Filament  Conditions
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Plate  Volts

'rhe information  contained  herein i.  Supplied without aBouning reapon.ibility for infringement  of petent8  or other rights  of third  parties which

may reBultfrom it.  uge.  No licen8c  i.  granted l]yinplication  or otberviac  under any patent or patent rights  of westingbouse Electric Corporation.
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WesTinghouse 6DJ8

January  15,   1961

HIGH FREQUENCY  TWIN  TRI0DE  TYPE 6DJ8

The  6DJ8   is   a  9-pin   miniature   twin   triode   designed   for   use   cis   low-noise  VHF  amplifier  for  cascode operation.
This   type  has  high  gain  and  high  cascode  transconductance.    It  is  designed  for operation  with  section  1  (pins  6,-
7,  and  8)  as  ihput  section  of the  cascade  circuit.

ELECTRICAL:
Cathode ..............,........  :     Coot®d  Unipotontiol

H®ater:

MAXIMUM  RATINGS:

Design-Contor  Vali.es

Plato  Voltage®  .  .  ,
Voltage(acordc)   .................     6.3±10%          Volts                 Plotovoltoge(Notconducting).

Current   ........................             0.365      Ampor®                  CathodeCurient    ..........

Direct  lnterel®ctrode  Capacitancos:    (Unshieldod)                                                       Plato  Dissipation ..........

.....    130    max.          Volts

•....   550    max.          Volts

.....      25    max.              Mo.

.....     1.8    max.          Watts

.....      50    max.          Volts

.....     1.0    max.    Megohm

Unitl     Unit2

7\

A

Grid  to  Plo.e ...............

Plote  to  Cathode  ............

Heater  to  Cathode   ...........
Grid  to  Heater ..............

Input....................

Output...................

Giounded  Grid  Operation:

Input...................

Output..................

Plate  of  Unit  I  to  Plate  of
Unit  2  ..................

Plato  of  Unit  2  to  Plot. and  Grid  of
Uni,   I   ..................

MECHAN ICAL :
Bulb.....

Base,,,,,
Outline   .  ,  .

Basing....

Mounting   .  .

Unitl      Unit2                                N®gotiv®GridDCvoltag®  .......

1.4             I.4        44#f                 GridcircuitResistance .........
•-         0.]8       #Hf               Hooter-Cothodevoltage:
--          2.i       Hpf

0.13             --       44f                   Heotor  positive  or  Negative  with
3.3             --       #Pf                     rospectto  cathode,  Total  Dc and
I.8               .-        't/tf                             Peak ..................

--          6.0      pp'
--          2.8      ull'

0.045     rnox,     |LFd

0.005     max.     tL|Lt

................   T-6-%

Miniature  9-Pin  (JEDEC  E9-1)

.................      6-2

.................  9AJ

•..,.............   A;ny

Small-BUMon
9-Pin  BoSo

H®ater  Negative  with  respect  to
Cathode:    DC  Component ...,..
Total  DC  and  Peak ..........

Circuit  Rosistanc®  Between  H®qter
and  Cathode  ..............

•50              --max.    Volts

--            130    max.    Volts

--            150    max.    Volts

20000     20000   max.    Ohms

TYPICAL  OPERATING  CHARACTERISTICS

Plate  Voltage®  .........
Grid  Bias  Voltogo   .......

Plato  Cui'ron ...........

Amplification   Factor    .....

Tronsconductanco.......

Equivalent  Noise  Resistance

(Each  Unit)
90                 Volts

-I.3                Vol,s

'5                      Ma.

33
I 2500            prhos

300                Ohms

®  A  voltage  divider  should  be  used  to  supply  operating  poton.ial  for
the   grid   of  the   groundod-grid   unit  to  ensure  operation  within  the

plate  voltage   rating.    The   voltage  between   plate  and  cathode  of
the   grounded-cathode  unit  should  not  exceed  75  volts  when  using

grid  current  bias  and  no  age  voltage  is  applied.

R®c®iving  Tube  S®ction

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK
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AVERAGE      PLATE     CHARACTERISTICS

Flo tod Hea ter Con dl'lo ns EaU chnit / //// /// // // / /
`o``O /0/ /\ /

fy

`®

e`

a
a

1
a,

9
0

50                                 loo                               150                               200                               250                               300

Plate     Volts
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AVERAGE      PLATE     CHARACTEFtlsTICS
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ftat®d    H®ot®rCondltion9 / E.One.,h,        I / /
/ / / / /
/ / / / /

/ / /
/p/ / / / /

i / / / /
o/ / / / /

`/ / / /
/ '/ / / / / /

/ ty/ / /
/ /

7
/ / /

/ / /
/ / r / /

/ / / 'P / / /
/ / / / p/

/ / f / / /
/ / / / / ®/ / qi / /

/ / / / ./ /
50                                loo                              150                               200                             250                              300

P'ot®     Vo''s
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AVEPAGE    TBANSFEP   CHARACTEPISTICS
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AVERAGE    TRANSFER     CHARACTEBISTICS
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6DJ8 Weslinghouse

AVERAGE    TRANSFEB    CHARACTEPISTICS
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Westinghouse®
March  30,1959

SHARP-CUTOFF  PENTODE  TYPES  3DK6,  4DK6  clnd  6DK6

The  3DK6,  4DK6  and  6DK6 are 7-pin miniature sharp-cutoff pentodes designed for service as wide-bcind high  frequency
amplifiers.  Theveryhigh  transconductance  at  low  plate  and  screen  potentials  combined  with  the  low  interelect.rode
capcicitonces  make  them  particularly  desirable  as  if  amplifiers  in  television  receivers.

The  3DK6  and  the  4DK6  have been designed for use  in  receivers  which  employ  series  connected  heaters,  especially
intelevisionreceivers where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type   of   circuit   with   other  `tubes   similarly   designed   having   the   same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:

Cathode     ...................                    Coated   Unipotentiol

Hooter:                                                 3DK6              4DK6               6DK6
Voltage(acordc)...            3.]5                    4.2        6.3±10%          Volts

Current   .......... 0.6±6%    0.45±6%                     0.3     Ampere
Warm.upTime^  .....                  11                        11                          ,.    Seconds

Direct  lnterelectroao  copocitances.                                           Unshielded
Gridltoplate   ..,..............      9.025    max.               wf

Input........................

Output..-.............I......

MECHANICAL:

Bulb.........................

Base,,,,,,,,,,,,,,,,,,,,,,,,,

Outline,,,,,,.,,,..,..........

Basing.......................

Mounting   Position   ................

Miniature  Button
7-Pin Base

T-5- I /2
Miniature  7-Pin

MAXIMUM  RATINGS:

Design  Maximum  Values

Plote  Voltage  ...........

Gi.id  2  Supply  Voltage ......

Grid  2  Voltage    ..........

Plate  Dissipation    ........

Grid   2   Dissipc]}ion   ........

Grid   1   Voltoge!

Positive  Value   .........

Heater-Cathode  Voltage:

Heater  Negative  with  Respect
to  Cathode:  DC  Component

330   max.    Volts

330    max.    Volts

See  Grid  2  Input

Rating  Curve

2.3    max.    Watts
..              055   max.    Watts

0    max.    Volts

3DK6      6DK6

4DK6

200        --max.     Volts
300         200   max.      Volts

100           loo   max.      Volts

200          200    max.      Volts

(JETEC  E7-I)                        Total  Dc  and  peak
Heater  Positive  with  Respect

to  Cathode:  DC  Component
Total  DC  and  Peak  .....

TYPICAL  OPERATION  AND  CHARACTERISTICS:
Plate  Voltage  ........,

Grid  3  (Suppressor) .....,

Grid  2   Voltage ........,

Cathode  Bias  Resistor   .  .  ,

Plate  Resistance   (approx.)

Transconductqnco.....,
Plate  Current   ........,
GTid  2  Current ........,

Grid   I   Cutoff  Bias*   ....,

125                   Volts

Connected  to  Cathode
at  Socket

125                    Volts

56                 Ohms
0.35             Mogohm

98oo               rmlio s
12.0                         Ma,

3,8                        Ma.
•6.5                  Volts

NOTES

A  Heaterwarm-up Time is defined  as  the  time  required  for  the  voltage
across   the   heater  to   reach   809ro   of   its   rated  value  after  applying
four   Times   rated   hoat®r   voltage  to  a  ci-rcuit  consisti,ng  of  the  tube

heater in series  with  a  resistclnce  equal  to  three  times  rated  heater
voltage  divid..d  by  rated  heater  current.

*   For  Plate  Cuiront  of 20 ra

Receiving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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Average     Plate    Characteristics

Bate dHe ater Condi I ions

Sere enVo 'tage =125 Volt S

Gr dv I's= 0

-0.5

/
) -I.0

I

0 -I.5

I 0.5 _

I.`5(

I.o`\\- -2.0- - - - -
.\ --- - _ -2.5

+-_ -3.0- - -3.5
-4.()

Average      Transfer     Characteristics

Page  3

Rated     Healer     Currenl
Plate      Vol tage    =    125    Volts
Scree nVo ''age =125 Volt S

/
/

...y
®

0/
a-a

/
c,®o`̀

`e``

6C'`

loo                 200                300                 400                 5oo       -5.0                -4.0                -3.0                -2.0                -I.0

Plate       Volts Grid      I      Volts

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTF20NIC  TUBE:  DIVISION,  ELMIRA,  NEW  YORK



Westinghouse®

U

GRID   2   INPUT   RATING    CURVE

111111 .I I 11 .I .I I.
a             eaer     on iin'

I I I I I I I I ICOS 111111111111 I I I I I I111111.11111 I 11111111111111 11
111 Ill I.1111111111 11

Ill                      I                                                                                                                                                                                                                                      1 1111 11111111111. 11
1111                                                                                                                                                                                                              I                                                                                         I 111 111111111111 11||||iiillllll 11 1111111111.I 11111 111111111111 11

===H========H :=1 111111111111 ..
I Ill 11111111111. 11

==ii==========: 111 111111111111 I.
==============: Ill 1111111111.I 1111 1111111. 111111111111 11Ill Ill.11111111 11
==============: Ill 111111111111 11
==============: Ill 111111111111 11
==============: 111 111111111111 ..Ill 111111111111 11 11Ill ..
==============: Ill 111111111111 ..
==============: Ill 111111111111 ..

==i=i==ii iiiiii==============: Ill 11 .11
====== Ill 11111.111111 .I
====== 11111.111111 I.

EEiiii==i 11 1111111.11111 11
=============== 11111111111 I 11

=============== 11 ..

11

\

I

10               2 0              30               40               50               60               70               80               90              loo
GRID   2   VOLTAGE   EXPRESSED   AS  PERCENT   OF   MAX.  GRID   2     SUPPLY    VOLTAGE

WESTINGHOUSE:  E:LECTRIC  CORPORATION,   E:LECTRONtc  TUE3E  DIVISION,  ELMIRA,  NEW  YORK



Westinghouse® 6DM4

I 7DM4

August  15,  ]962

TELEVISION  DAMPING  DI0DE  TYPE  6DM4  AND  17DM4

The  6DM4 and  17DM4  are  octal  based  indirectly-heated  half-wave  rectifiers  designed  for television  damping  diode
service  in  horizontal  deflection  circuits.

iii

iiE

ELECTRICAL
Cathode ......................... Coot®d  Unipotentiol
H®aher:                                                                             6 DM4            17DM4

Voltage(acordc)  .........     6.3±10%                16£           Volts
Current   ....................     1.2     0.45±69ro      Amporo
Warm-upTim®(Note   1) ..........-                    11      Seconds

Direct  lnter®l®ctrode  Capacitonc®s:

H®ater  to  Cawhod®  ........................      4    P#l
Plate to  Cothod®  and Heater   ................     8.5    P#{
Cathode to  Plate  and  Hooter   ................   ]15    r#f

MECHANICAL
Bulb.....................................Trty
Base Note  2  . Short  lntorm.dict®Sholl  Oc.al  S.Pin (JEDEC  85.85)
Basing....................................4CG
Mounting  Position  ............................   Any

DAMPER  SERVICE  (Note  3)

MAXIMUM RATINGS

Design  Maximum  Valu.s
PeoklnvorsoVoltage  ................  5000     max.     Volts
Peakplotecurrenl  .................    1100     max.         Mo.
DCplatocurrent ...................     175    max.         Ma.
Heaitor-C alhode  Voltage:

Heater Nogativ® with  Respect to
C ctrhod a .......................     900
Total  DC  and  Peak   .........-.....  5000

Heater  Positive  with  Respect  to
Cathode.....................
Total  DC and  Peak   .............

Voltage Drop  at  lb  =  4cO  Ma .........
Plate  Dissipation   ................

lcH
4CG

NOTES

I.     Hoator    worm.up    lim®    is    defined    os   the   tim.  r®quir®d   for   the
voltage  across   the   h.at®r  to  reach   80%  of its rated  value  aft-
applying  4   times  rot.d   heater   voltage  to  a  circuit  consisting of
•he   tube   h.at®r   in   seTi.s   with   a   rosistcnce  equal   to   3  times
rated  h®ater  voltag.  divided  by  rated  heater  current.

2.    The  JEDEC   85.85   base   sp®cifi®d   for  I.so  with   the  above  tube
types  do   not  have  pins   in  bos® positions   1,  4  and  6.    However

positions   1   and   6hov®  int®rn®l  connections  terminating  in  stem
leads.    Boso  t®rminol   position   2   has   a   boso   pin   which may  bo
connected   to  a   st.in  load.    Because  of  the  close  proximity   of
stem  loads  to  tlie  socket  pin   clips   when  tlie  tube is  seated  in
the   socket,    circuit   li®   points    should    not   be   made  to   socket
terminals   1.   2,  4   and   6  unless   adequate  procoutions  ore  taken
against  voltage  breakdown  in  bolli  tllo tube  bas. and the  sockol.
To   reduce  the  possibility  of   crcov®r.  it  is  recommended  socket
clips   for  positions    1.   2,   4   and   6   b®  removed   from   the   domp®r

tube  socket.

3.     For  op®ralion   in   a   525   line.   30   frame   syslerrl   as   d®saib®d   in
"Stondads   of  Good   Engin®oring  Practice  for  Tolorvision  Broad-

casting    Stations.    Federal   Communicelions   Commission...    The
duty   of   the  horizontal   voltage  pulse  nol   to   ®xc®®d   15%  of one
scanning cycle.

Mclx.                             Shell    Octal     Bclse

R.c®iving  Tub.  section

WESTINGHOUSE   ELECTRIC   COF3PORATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW   YORK
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AVERAGE      PLATE      CHARACTERISTIC
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The  information  contained  herein  is  supplied  without  assuming  respongibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.
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January  L   1963

TELEVIsloN  DAMPING  DI0DE  TYPE  6DM4A,12DM4A  AND  17DM4A

The  6DM4A,    12DM4A   and   17DM4A   ore  octal   based  indirectly-heated  half-wove  rectifiers  designed  for  television
damping  diode  service  in  horizontal  clef lection  circuits.

The    12DM4A   and    17DM4A   have   been   designed   for  use   in   receivers   which   employ   series   connected  heaters,
especially   in   television   receivers   where   the   pictur'e-tube   heater   is   in   series   with   other  heaters.    When  each  is
employed   in   this   type   of  circuit  with  other  tubes  similarly  designed  hclving  the  same  heater  current  rating,  heater
voltage   surges   across   individual   tubes   clre   minimized   inasmuch   as  heater   warm-up  charcicteristic  is  controlled.

ELECTRICAL
Cothod®......-.-...-.....--........-.-t6-aledUnipoi-chtial
Heater:                                          6DM4A         12DM4A         17DM4A

Voltage  (ac  or  dc)... 6.3± 10%            12.6                   16.8                Volts
Current   ...........  1.2         0.60±0.04   0.45±0.03     Ampore
Wamup  Time(Note  I).   -                    1]                      11            Seconds

D iroct  lntorelecTrod®  Copocitoncos:

H®afer  to cathode   .......................          4   /A/lf
Plato to  Cothod®  and  Heaoor   ................      8.5   /A(tf
CQthode to   Plato  end  H®cter   ................    IT.5   Prf

MECHANICAL
Bulb  ..................................  '  ' '  T.9
Base  (Note  2)  .... In..rmediate.shell   Octal  5.Pin  (JEDEC  85-85)
Short  lntermediot®.Shell   Octal  5.Pin  (JEDEC   85.147)
Basing..................................4CG
Afounting  Position   ...........................     Any

'CH
4C6

DAMPER  SERVICE  (Note  3)

MXIMUM  RATINGS
Design  Ma)(imum  Values

Peak  Inverse  Voltog® ................     5000    rnox.    Volts
Poakpldrecurr®nt ..................      1200   max.       Mo.
DCplotecurrent ...................        200   max.       Mo.
Heater.Cathode  Voltogo:

H®ahor  Negative  with  Respect  to Cothodo  .  .
Total  DC  and  Peak ................

H®otor  Posilive  with  Respect to  Cathode   .  .
Total  DC  and  Poak ................

Voltage  Drop  at  lb =  4DO Ma ...........
P I ate Di ssip otion   ..................

NOTES

1.    Heater    warm.up    trm.    is   defined   as  the  time   roquir®d  for   wh.

voltage   across   the  heoT®r  lo  roach   80%of  ils ro.ed  valu.  affor
applying   4  times  rated   hooter  voltage  to  a circuit consisting of
the   tube  hoat®r  in   serif.s   with   a  resistonc®  equd   to   3  times
rated  heater  voltage d.ivided  by  rcit®d  h®ater  cuTr.nl.

2.    The  bases   specified   for  use  with  these tube  types  do not have
pins   in   base  positions   1.   4.  and  6.   However  posi.iolls   1  and  6
have    lnt®rnal     connections   terminating    in    st.in   I.ads.   Bos.
terminal   posilion   2  has  a  base pin  which  may  b®  conn.ct®d  to a
stem   load.    B®cause  of the  close proximity  of  St®m  leads to  the
socket  pin   clips   when   the  tube  is  s.a..d  ln lh®  sock®l, circuit
tie  points   should  not   be  made to  sock.t  torminals  I.  2i  4 and  6
unless    odequote  prcea/tions   ore  td<en   against   vollag®  br®d{.
down    in    both   the   tube   base   cnd  the   socket.   To   r®duc®  the

possibility     of     gcov®r.    it    is   r®comm®nd®d    socket   clips   for
positions    1.  2.  4 and  6  be  removed  from  the  damper  tube  socket.

3.     For   op®rolion   in   a   525   lino,   30   fram`®   system   as   d®s®ibed  in
•.Stclidards  of  Good  Engineering  Practice  for  T®l®vision  Broad.

casting   Stations,   Federal   Communications   Commission-.    The
di.ty  of  the  horizontal   voltage  pulse   not  to   ®xc.®d  15% of  on.
scanning    cycl-    In   a   525   lino,   30   frame    eyst®m,    15%  of  one
horizontal   scanning  cycl®  i s  10  microseconds.

R.c.Ivin. Tub. S.ctlon
WESTINGHOUSE    ELECTF`lc   COF3POF{ATION,   ELECTFRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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AVERAGE      PLATE      CHAPACTERISTIC
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The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.   No license  is  granted  byimplication  orotherwise  under any  patent or  patentrights  o£We§tinghouse Electric Corporation.
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Westinghouse® nELIATRON®TUBEs

6DQ66DQ6-A12DQ612DQ6-A17DQ617DQ6-A

•-`
`              i                                                                                                                                                                                                                                                                                                                     May  l5,1958

HORIZONTAL AMPLIFIER  BEAM-POWER  PENTODE  TYPES
6DQ6,  6DQ6-A,12DQ6,   ]2DQ6-A,17DQ6  and  17DQ6-A

The   6DQ6,  6DQ6-A,   12DQ6,   12DQ6-A,   17DQ6  and   17DQ6-A  are  octal   based  beam-power  pentode  types  designed
for   service  as   output  amplifier   in   horizontal   deflection   circuits   in  television   receivers.     These  types  are  char-
acterized    by   high   zero   bias   plate   current,   high   plate   current   to   grid   2   current   ratio  and  high  DC  plate  supply
voltage   ratings.     These  features  with  a  plate  dissipation  rating  of   15  watts  make  this  tube  especially  desirable
for  its  designed  service.

The   12DQ6,   12DQ6-A,   17DQ6  and   17DQ6-A   have  been   designed  for   use   in  receivers   which   employ  series  con-
nected   heaters,  especially  in  television  receivers  where  the  picture-tube  heater  is   in  series  with   other  heaters.
When  each  is  employed  in  this  type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current
ratings,   heater  voltage   surges  across   individual   tubes  are  minimized   inasmuch  as  heater  warm-up  characteristic
is  controlled.

ELECTRICAL:
Cothodo......,
Filamor't:

Voltage  (ac  or  dc)
C,,,rent...,..,
Worm-up  Time+  .  ,

Coated  Unipotontiol
6DQ6          12DQ6          17DQ6

6DQ6-A    12DQ6-A     17DQ6-A
6.3                12.6                16.8         Volts

1.20  0.60  ±  6%  0.45  ±  6%    Amper®
11                     ll   seconds

Dir.ct  lnter®l®ctrode  Capacitonces  (Unshielded):
C,id  ,o  Plato    ................
Input......................

Output.....................

MECHANICAL:
Bulb........I

Base,........
Basing......,
Top  Cap   .....,
Mounting  Position

.55                 uuf
15.0                  uuf

7.0                 uuf

T-12

Short  Shell  Octol
6AM

C]-3,  Skirted  Miniature
Any

MAXIMUM  RATINGS:

Design  Center  Values

D.C.  Plate  Supply  Voltage
(Boost  +  D.C.  Power  Supply) .

Peak  Positive  Plato  Voltage   .
Peak  Negative  Pulse  Plate
Voltage..............

Plclte   Di ssipation A ........
Peak  Negative  Grid   I   Voltage.
D.C.  Grid  2   Vol}age  .   .   ,   `   .  .   .

Grid  2  Dissipation  ........
Average  Cathode  Current ....
Peak  Cathode  Cui.rent ......
Grid   I   Circuit  Resistance.   .   .
Bulb  Temperotur®  (At  Hottest
Point)...............

Heater-Cathode  Voltage:

6DQ6      6DQ6-A
]2DQ6    12DQ6-A
17DQ6     17DQ6-A.

550               700             max.  Volts
6000             6000  abs.  max.  Volts

Hooter  Negcitive  with  Respect  to  Cathode
Total   DC  +  Peak .........          ZOO

Hooter  Positive  with  Respect  to  Cathode
DC  Component  .
Total  DC  +  peak

max.  Volts
max.  Watts
max.  Volts
max.  Volts
max.  Watts
max,       Ma.
max,       Ma.

max.  Mogohm

220              max.         ®C

200             max.  Volts

loo                 loo             max.  Volts
200                200             max.  Volts

Receiving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE:  DIVISION,  ELMIRA,  NEW  YORK



6DQ6
6DQ6-A
T2DQ6
12DQ6-A
1 7DQ6
17DQ6-A

Westinghouse®
Page 2

AVERAGE  CHARACTERISTICS

PENTODE  OPERATION

Pla'®  Voltage  .
Grid  2  Voltage
Grid  1   Voltage
Plate  Current   .
Grid  2  Current .
Tronsconductance
Plat®  R®sistanco.

ZERO  BIAS
Plato  VoltageE .
Grid  2  VoltageH
Plot®  Current®  .
Grid  2  Curr®nt®.

CUTOFF
Pla'®  Vol'og®  .  .  .   I   .........

Grid  2  Volloge    ............
Ploto  Current   .............
Grid  1   Voltage  (Approx.)  ......

TRIODE  AMPLIFICATION  FACTOR
Plat®  Voltage  .............
Grid  2  Voltage    ............
Grid   I   Voltage .............
Amplification  Factor    ........

6DQ6      6DQ6-A
12DQ6    12DQ6-A
17DQ6    17DQ6-A

250               250       Volts
150                 150        Volts

-22.5            -22.5       Volts
15                  15           N\o.

2.4                2.4           Ma.
6000            6600     umhos

20000         20000      0lims

60                  60       Volts
150                ]50       Volts
300               300           Ma.

27                   27            Ma.

250               250       Volts
150                 150        Volts
I.0                   1.0            Ma.
-50                .46       Volts

150                 150        Volts
150                  150        Volts

-22.5            -22.5       Volts

4.I                   4.I

•   For   operation   in   a   525-line,   30   frame   system   as   described   in
•.Standards       of     Good      Engineering      Practice     for    Television

Broadcasting    Stations;    F®derol   Communications   Commission."
The   duty   cycle   of  the   voltage  pulse  not  to   exceed   15%  of  the
scanning  cycle.

A   ln    stages   oporoting   with   grid   I®ak   bias,  an   adequoto   cathode
bias    resistor   or   o.her   suitable   means    is    required   to   protect
the  tube  in  the absonco  of excitation.

+   Heol®r    Worm-uo   Tim.    is   dofin®d   os  the   lime   required   for   lli®
voltage   across     the    heater   to   roach    80%of    its    rated    value
after     applying    four    times    rated    hooter   voltage    to   a   circuit
consisting     of    the    tube    heater    in    series    with    a   resistance
equal     to    three    times    rated    heater    voltogo   divided    by   rated
heot®r  current

•   Using   grid-look   bias

I  Applied    for   short   interval   (maximum   of   2  seconds)  so   as   not
to  damage tube.

®   These      values     con     b®    m®osur®d    by    a    method     involving    a
recurrent   wav®form   that   such   the   plate   and   grid   2   dissipation
will     be    Ltopt   within    ralings   to    pr.vontdamage   to   the   tube.

WESTINGHOUSE ELECTRIC  COFIPOF`ATION,  ELECTFtoNIC  TUBE  DIVISION,  ELMIRA,  NEW  YOFiK



Westinghouse©
6DQ6-B

12DQ6-B

17DQ6-B

December   I,1961

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPES
6DQ6-B,12DQ6-B  AND  17DQ6-B

The  6DQ6-B,    12DQ6-B   and   17DQ6-B   are   octal   based   beam-power   pentode   types   designed  for  service  as  output
amplifier   in   horizontal   deflection   circuits   in   television   receiverso    These   types   are   characterized   by  high  zero

bias   plate   current,   high   plate   current   to   grid   2   current   ratio   and   high   DC   plate  supply  voltage  ratings.    These
features   with   a   plate   dissipation   rating  of  18  watts  make  this  tube  especially  desirable  for  its  designed  service.

The    12DQ6-B   and   17DQ6-B   have   been   designed   for   use   in   receivers   which   employ   series   connected   heaters,

especially   in   television   receivers   where   the   picture-tube   lieater   is   in   series   with   other  heaters.    When  each   is
employed   in  this  type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current  ratings,  heater
voltage   surges   across   individual   tubes   are   minimized   inasmuch   as   heater   warm-up  characteristic  is  controlled.

ELECTRICAL:

Cathode.......

F i I oment :

Voltage  (ac  or  dc)

Current......,

Warm-up  Time+  .   .

............     Coated   Unipotential

6DQ6-B     12DQ6-B     17DQ6-B

6.3±  10%                 12.6                  16.8            Volts

1.20    0.60±6%    0.45±6%      Ampere

11                         11     Seconds

Direct   lnterelectrode  Capacitclnces   (Unshielded):

Grid   to   Plcite     ......................

In put ............................

Outpu ,.....   I    .    .   a   ..................

MECHAN ICAL :

Bulb  '   ........

Base,,,,....,

Basing......I

Top  Cap    .....   I

Mounting  Position

0.5     [Lpj
15      ILP'

7      p-ut

............      T-12

Short  Medium   Shell   Octal

............      6AM

C1-3,   Skirted   Miniature

.............   Any

HORIZONTAL   DEFLECTION   AMPLIFIER  I

MAXIMUM  RATINGS:

Design   Mciximum   Values

D.C.   Plate  Supply   Voltage

(Boost  +  D.C.   Power  Supply)   ........

Peak   Positive   Plate  Voltage   .........

Peak   Negative   Pulse  Plate  Voltage .....

Plote   Dissipation  A    ...............

Peak   Negative   Grid   I   Voltage     ........

D.C.   Grid   2   Voltage   ...............

Grid   2   Dissipation   ................

Average  Cathode   Current ............

Peak  Cathode  Current ..............

Grid    1   Circuit   Resistance ...........

Bulb  Temperciture  (At  Hottest  Point)   ....

Heater-Ccithode  Voltage:

Heater  Negative  with  Respect  to  Cathode
Total    DC  +  Peat(   ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component    ................

Total   DC  +   Peak  ...............

770      max.            Volts

6500      max.            Volts

1500      max.            Volts

]8      max.             Watts

330      max.            Volts

220      max.            Volts

3.6      max.             Wqtts

175      max.                 Ma.

610       max.                   MQ.

1.0      max.       Megohm

220      max.                   oC

200      max.            Volts

loo      max.             Volts

200      max.             Vrjlts

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   COF3PORATION,   ELECTF30NIC   TUBE   DIVISION,  ELMIRA,    NEW   YORK



6DQ6-B

12DQ6-B

17DQ6-B Westinghouse
Page  2

AVERAGE  CHARACTERISTICS

PENTODE   OPERATION

Plate   Voltage   ......................

Grid   2   Voltage ......................

Grid   I    Voltage ......................

Plate  Current   ......................

Grid   2  Current ...,..................

Transconductance...................

Plato  Resistance ....................

ZERO   BIAS

Plcite  VoltageH  ............

Grid  2  Vo[taget]    ...........

Plate  Current®   ............

Grid  2  Current® ............

CUTOFF
Plate   Voltage  .............

Grid   2   Voltage .............

Plote  Current   .............

Grid   I   Voltage  (Approx.)   ......

TRIODE  AMPLIFICATION   FACTOR

Plate   Voltage  .............

Grid   2  Voltage .............

Grid    1   Voltoge .........,...

Amplificcition    Factor     ........

.      250        Vo''s

.        150         Volts

.-22.5        Volts

•          65              Mo.

.          I.8               Ma.

.   7300     Pmhos

. '8000         Ohms

250         5000        Volts

150              150         Volts

1                           1                  Ma.

-42       -loo       Volts

•...       '50        Volts

....        150         Volts

....- 22.5        Volts

....         4.4

NOTES

•     For    operation     in    a   525-line,   30   frame    system   cis   described   in
`.Standards      of      Good       Engineering      Prcictice      for      Television

Broadcasting    Stations;    Federal    Communications   Commission."

The   duty   cycle   of  the   voltage   pulse   not   to   exceed    1597o   of   the

scanning  cycle.

I     ln    stclges    operating    with    grid    leak   bias,   an   adequcite   cathode

bias   resistor  or   other   suitable   means    is   required   to  protect  the

tube  in  the  absence  of  excitotion.

+     Heater    Warm-up    Time    is    defined    os   the   time   required   for   the

voltage   across   the   heciter   to   reach   8097o   of   its  rated  vcllue  after

applying  four  times   rated  heater  voltage  to  a  circ:uit  consisting  of

the   tube   heciter   in   series   with   a  resistance  equal  to  three  times

rated  heater  voltage  divided  by  rated  heater  current.

•      Using   grid-leak   bias.

I    Applied   tor   short   interval   (maximum   of   2   seconds)   so  as  not  to
damage  tube.

®    These   values   can  be  moosured  by  a  method  involving  a  recurrent
wave form   that   such   the   plate  c)nd  grid  2  dissipation  will   be  kept

within  ratings  to  prevent  damage  to  the  tube.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  I)yimplication  or otherwise  under any  patent or patent rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF]ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® RELIATRON®TUBES
6DT5

'2DT5

November  20,1958

BEAM-POWER  PENTODE  TYPES  6DT5  AND  12DT5

The  6DT5  and   12DT5  are  9-pin  miniature  beam-power  pentodes  designed  for  service  as  vertical  deflection  output
amplifiers   in  television   receiver  chassis  featuring  a   110°  diagonal   deflection  angle  picture  tube  and  cl   8+  supply
voltage   of  250  volts.     These  types  clre  charcicterized  by   high   zero-bias  plate  current  and  a  high  plcitecurrent  to

grid  2  current  ratio.

The   12DT5  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  televis-
ion   receivers  where  the  picture-tube  heater  is   in   series   with  other  heaters.     When   it  is  employed  in  this  type  of
circuit   with  other  tubes  having  a  heat.er  current  rating  of  600  rna.,   heater  voltclge  surges  across  individual  tubes
ore  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA

E L E CT R I CA L :
Catllod®......
H®oto,:
Voltogo.....
Current.....
Wa.in-up  Tim®^

`-`,

EiE

Coated  Unlpotontial
6DT5          12DT5

6.3               12.6  (acordc)       Volts
I.2               0.60  ±  6%              Ampol®

rn
Direct  Inter.lectrod®  Capocitances:  (Unshield®d)

_Grid   I   to   Plato   ,
Input.......,
Output.....,

MECHANICAL:
Bulb...-....,
Base,,,,,,,,
Outline    ,,,,   o   ,I

Basing.......'
Mounting  Position

Seconds

uuf
uuf
uuf

T-6-I /2
Miniature  9-Pin  (JETEC  E9-1)

6-3
9HN
Any

CHARACTERISTICS

g::dte2Y:tt.a£:,.':,;a.g;
Grid   1   Voltog-e    ....-.
Tronsconductance   .  .  .
Ploto  Cuiient   ......
Grid  2  Current     .....
Grid  I  Cuto{f  Voltage.

Small-Bulton
9-Pin  Base

Volts
Volts
Volts

umhos
Ma.

I.5             Ma.
•35        Volts

VERTICAL  DEFLECTtoN  SERVICE.
DEFLECTING  HO.  PICTURE  TUBE

MAXIMUM  RATINGS:
Design  Maximum  Values  (Except  as  Noted)

Plate   Voltage   .................
Peak  Positive  Pulse  Ploto  Voltogo  .  .   .
Cirid   2   Voltcige ..............
Peak  Negative  Pulge  Grid   I   Voltage   .   .
Plato  Dissipotion§    .............
Grid  2   Dissipation  ..............
Cathode  Current:
Average........,...........
Peak......................

Heater  -   Cathode Voltage:
Heater  Positive  with  Respect  to  Cathode
DC   Component  .................

Total   DC  and   Peak  ..............

Heater  Negative  with  Respect  to  Cathode
Total   DC  and  Peak  ..............

315           max.        Volts
2200chs  max.       Volts

285           max.       Volts
•250           max.        Volts

9.0            iTiax.        Watts
2.0           max.        Watts

55            max.            Ma.
]90            max.             Ma.

100            max.        Volts

200           max.        Volts

200            max.        Volts

Grid   I   Circuit  Values

FixedBias    ...................       0.5             max.Megohm

CathodeBios ..................       1.0              max.Megohm

A     Heater    Warm-up   Time   is   defined   as   the   time   required   for   the
voltage   across   the   heater  to  rec]ch   80%  of  its   rated   value  otter
applying   4  times  rclted   heater  voltage  to   a   circuit   consisting   of
the  tube  heater  in  series  with  a  resistance  oquol  to  3  times  rated
heater  voltage  divided  by  rated  heater  current.

I     For  plato  current  of  100  uQmperes.
I    Applied   for   short   interval   (maximum  o{  2   seconds)   so  as   not  to

damage  tubeD
®    These  values  can  bo  measured  bye  method  involving  a  re-current

wavoform     such    thor   the    plate   and    grid   2    dissipation   will   bo
kept  within  ratings  to  prevent  damage  to  the  tube.

t     For   operation   in   a   525-lino,   30   frcime   system   as   described   in
"Standcirds   of  Good   Engineering  Practice   for   Television   Broad-

c.ast   Stations:    Federcil    Comitiunications    Commission"   the   duty
cycle  of  the  voltage  pulse  must  not  exceed   15%  of  one  scanning
cycle.

G3                 §     S;ages     operating    with    grid    leak    bias    must    use    an   adequate

cathode     bias    resistor    or    similar    arrangement    to    protect   the
tube  in  the  absence  of  excitation.

R®coiying Tube  Section

wESTiNGHOusE  ELECTF3ic  cOF3pORATioN,  ELECTF{ONic  TUE3E  DivlsioN,  ELMmA,  NEw  yoF3K



Westinghouse®

AVERAGE       PLATE      CHARACTERISTICS
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REL[ATRON®TUBES
6DT5

12DT5

Page  3

AVERAGE       PLATE      CHARACTERISTICS
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Westinghouse®

AVERAGE     GRID      2     CHARACTERISTICS
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Dual-Control-Grid   Pentode  Types  3DT6,  4DT6  and   6DT6

The  3DT6,  4DT6  and  6DT6  are  miniature  7-pin  duc]l-control-grid   pentodes  designed   for  service  as   com-
bined   limiter,   FM  detector  and  audio  voltage  amplif ier  in  television   receivers.   Since  both  Grid   No.   1   and
Grid   No.   3   exhibit   sharp-cutoff   characteristics,   these   tubes   are   also   well   suited   to   gating,   mixing   clnd
delay   circuits.

The  3DT6  and  4DT6  hove  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  espe-
cially  in  television  receivers  where  the  picture-tube  hec]ter   is.in   series   with   other   heaters.   When   ecich   is
employed   in  this  type  of  circuit  wit-h  other  tubes  similarly  designed  having  the  same  heater current  rating,
heat.er  voltage  surges  c]cross   individual   tubes  are   minimized   inasmuch   as   heater  warm-up   characteristic
is  controlled.

GENERAL    DATA
Electrical:

Cathode    .
Heater:

Voltage   (cic  or  dc)
Current    .
WarmLup  TimeA

Direct  lnterelectrode
Grid   1   to   Plote    .  ,

Grid   3   to  Plote    .  ,

.    Coated   unipotential
3DT6               4DT6               6DT6

3.15                        4.2                        6.3         Volts

O.60±6°/o     0.45±6°/o        O.3  Ampere
11                                 11                                   ..    Seconds

Capacitances                                 Shielded #
.     0.02

Grid   I    lnput*    .

Grid   3   to  All   Elements

Grid    I    to   Grid   3    ....

Mechanical :
Bulb.........-..

Base    .
Outline     .

Basing     .  .   .

Mounting    Position     .

1.4

5.8

6.I

0.1

T-51/2
Mlnloture    7-Pln    (JETEC    E7-1)

5-2
7EN

Any

Characteristics  os  a  Class  A
plate   voltcige    .  .

Grid   3   Voltage    ......

Grid   2   Voltage    .  .
Cathode    Bias   Resistor    .
Plate    Resistance    (approx.)    .

Grid    1    TrQnsconductance    .  .
Grid   3   TransconductQnce    .  .
Grid    1    Cutoff   BiosD    .  .

Grid   3   Cutoff   BiosE   .  .
Plcite   Current     .......,.
~irid   2   Current    .  .

Miniature
7-Pin Base

Amplifier

150                                Volts

0                             Volts
loo                             Volts
560                          Ohms

0.15                  Megohms
800                       "mhos
515                          #mhos
-4.5                               Volts

-3.5                              Volts

L]                                Ma.
2.1                                       MQ.

H

LIMITER    FM    DETECTOR    SERVICE

Maximum   Ratings:
Design~Center   Values

Plate    Voltcige     .

Grid   3   Voltage    .....

Grid   2   (Screen)   Supply   Voltage
Grid   2   Voltage   .  .

Grid   I    Voltage:

Positive    DC    Value     .

Plc]te    Dissipation     ......

Grid    2    Dissipation     .

Heater-Ccithode   Voltage

.    300   max.       Volts
25   max.      Volts

.    300   mcix.       Volts
.    See   Grid   2   Input

Rating  Curve

0   mc]x.       Volts

.       1.5    mcix.     WQtts

.      1.0   max.    Watts

Heater  Positive  with  respect  To  Cathode
DC   Component    ....     100   max.       Volts
Total   DC   and   peak   ......    200   max.       Volts

Heater   Neqative   with   respect  to  Cc]thode
Total   DC   and   peak    ............     200   max.       Volts

Moximiim  Circuit  Values:
Grid    I    Circuit   Resistance

For  fixed  bias  operation   .........    0.25   max.   Megohm
For   cathode   bias   operc]tion    ..           .    0.5      max.   Megohm

NOTES

#  With   JETEC   shield   #316   connected   to   Cothc)de.

I  For   Plcite   Current  of   20   4omp.

A  Heciter   worm-up   Time   is   defined   Qs   the   time   required   for
the   voltage   across   the   heater   to   reach   80%    of   its   rated
value   after  applying   4   times   rated   heater  voltc]ge  to  a   cir-
cult  consisting  of  the  tube  heater  in  series  with  a   resistcince
equal   to   three  times   rated   hec]ter  voltage   divided   by   rated
heater   current.

*   Grid   1    to  cill   elements  of  tube   except   plate.

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC         CORPORATION,         ELECTRONIC       TUBE       DIVISION,       ELMIRA,      N.   y.
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UHF  TRI0DE  TYPES  2DX4,  3DX4  AND  6DX4

The  2DX4,3DX4  and  6DX4  are  miniature 7-pin  triodes  designed  for  local  oscillator  service  in  television  receivers
which   operate   in   the  ultra.high.frequency   region.    Internal   lead   inductance   is  reduced  by  employing  double con-
nections  to  the  plate  and  grid.

The   2DX4  clnd   3DX4  have   been  designed  for  use  in  receivers  which  employ  series connected  heaters,  especially
in  television   receivers   where  the  picture-tube  heater   is   in  series  with  other  heaters.   When  each  is  employed  in
this  type  of  circuit  with   other  tubes   similarly  designed   having  the   same  heater  current  rating,   heater  voltage
surges  across  individual  tubes  cire minimized  inasmuch  as  heater  warm.up characteristic  is controlled.

ELECTRICAL

Ca.hod .......................... Coated  Unipotentiol
H®ctor:                                             2DX4                3DX4               6D X4

Voltog.  (Qc  or  dc)   ....    2.4                    3.0            63±0.6         Volts
Current  .........  O.6±O.040   0.45±0.030       0.20          Arrp®r®
Worm-lJP   Time (Note   I)..11                         11                       -           Seconds

Direc.  lnt®roloctrod®  Capocitar.cos:         Shi.Id®d    Unshi®Id.d

Cirid.opla.®   ................        1.6                   1.6
Input ......................       3.9                 3.7
0u.put .....................       1.5              0.38
Plat®toccthod® ..............    0.18               0.20
Cridtocothode ...............       3.6                 3J5
H®al®rtocathod ..............      3.4                 3.4

UHF  OSCILLATOR  SERVICE

MAXIMUM  RATINGS

D®sign  Maximum  Values

DC  Plat®  Voltage
DC  Grid  Voltog®  .................
DC  Grid  Current ..................
Plato  Dissipation
DC Cathod. Current .
Hector.Cathode  Voltog®:

H®a..r N®gotivo  with  Respect  to  Ca.hod®:
Total  DC +  P®ok  ............... •.      loo     max.     Volls

I-\

fi

A

MECHANICAL
But b ................................... T.S-1/2
Base ....................  Minictule  7.Pin  (JEDEC   E7.1)
Basing...................................7DK
Mounting  Position  ............................   Any
Ou,line...................................5.I

7.Pin   Bos®

CE-A59'

HK

H®aler  Positive  wi.h  R®spoct  .a  Cathode:
DC  Cfompon.nt ..................
Total  DC + Peak  ................

so     lirax.     volls
loo     max.     Volts

TYPICAL  OPERATION   at  1000  Mc:    (Not®2)
Plate  Supply  Voltago  ..................
PI oto  Roe i star
Grid  R.sis for  ........................
Plct® Curren .........................
Girid Current  .........................

CHARACTERISTICS
Pl ate  Voltage  ........................
Cathode  Bias  R®Sistor   ..................
Amplificolion  Fcetor ....................
Pl ore R.s i stcnc® ......................
Tronsconductonc®.....................
Pl ate  Current   ........................

NOTES

1.     H.otor    worm.up    time   is   dofin®d   os   th.   .ime  r.qlir.d   for   .h.
vol.age   across   the   h®a.®r  lo  reach   80%  of  i.s  rl)t.d volu.  oft.r
applying   four  times   rated   h.a.or  voltog.  to  acircuit  consisling
Of   lh®   tube   healer   in   series   with   a   r®sistanc.   .qual   to   thro.
times  rated  heater  voltage  divided  by  rated  he®.r  current.

2.     Moosurod  in  JEDEC  standard  UHF  oscillator  NCL   400.

The   infromation  contained  herein  is  supplied  v`'ithout  assuming  responsibility  for
infringement   of   patents   or   other  rights  of  third  parties  which  may  result  from  its

use.    !\'o    license    is    granted    I)y    implication   or   other``'ise   under   any   patent   or
FIRINTED  IN   u.S.A.                       patent  rights  of  \\estinghouse  Electric  Corporation. R®c.ivino  Tube See.ion

WESTINGHOUSE   ELECTRIC   COF3POF3ATION     ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K





Westinghouse® RELIA"ON®TUBES

TELEVIsloN  DAMPING  DloDE  TYPES  6DA4,12D4  cind  17D4

May   15,1958

The  6DA4,   12D4 and  17D4 are  6-pin  octcll indirectly-heated half-wave rectifiers designed for  service  as  the  damping
diode  in  horizontal  deflection  circuits  of television  receivers.

The  12D4  and  17D4  have   been  designed   for  use   in   receivers   which  employ  series  connected  heaters,  especially
in   television   receivers  where  the  picture-tube  heater   is   in  series  with  other  heaters.    When  each  is  employed  in
thistypeofcircuit  with  other  tubes  similarly  designed  having  the  same  heater  current  rating,  heclter  voltage  surges
across  individual  tubes  are  minimized  inQsmuch  as  heater  warm-up  characteristic  is  controlled.

GENERAL  DATA

ELECTRICAL:

Cathode..........-,......

Heo,er:
Voltage (c]c  or  dc) ....,......

Cl,rrent............./....

Warm-up  Time  (Approx.)**  .....

Direct  lnt®r®l®ctrodo  Capacitances:
Heater  to  Cothod®   ..........
Plot®  to  Cothodo  oild  H®otor    .  .  .

6DA4        12D4

6.3           12.6

'2           0.6
11

3.0

6.0
Cathode  to  Plate  and  Heotor    ....               8.0

iiE

I,iiE

MECHANICAL:

Bulb.....

Base,,,,,

unipot®ntial
17D4

16.8         Volts

0.45    Ampore
H  Seconds

uuf

uuf

uuf

T-9
.  .  .   Intermediate-Shell  Octol  6-Pin

(jETEc  bang)
Short  lnt®rm®diat®-Shell  Octal  6-Pin

(JETEC  86-60)
Basing....................

Mounting  Position   ............

lcH
4CG

NOTE:    Pins   I,  2,  4,  6  must  not

b®  used  as  tie  points.

DAMPER  SEFivICE*

MAXIMUM  RATINGS:

Design  Maximum  Valu®s  („)

Peak  Inverse  Voltage  ........
peak  Plato  Current ..........
DC  Plate  Current ...........

H®ater-Cothod®  Voltogo:
Heater  Negative with  R®spoc.  to
Cathode...............

To.a]  DC  and  peak  ........
Heater  Positive  with  R®spect  to
Cathode...............

•  Total  DC  and  P.ak  ........

Voltage  Drop  at  1 b =  250  Ma ....
Plot®  Dissipation    ..........

4400max.       Volts
900  max.            Mo.
155  max.             Mo.

900imax.        Volts

4400rnax.       Volts

loomax.       Volts
300max.       Volts

21                     Volts
5.5  max.       Watts

*         For     oporotion     in    a    525    line,    30    frame    system    as

d®scrib®d   in  "Standards   of  Good   Engineering   Pi.actic®
for          T®lovision         Broadcasting       Stations,        Fed®rol
Communications      Commission'..          The     duty     of    the
horizontal     voltog®    pulse    not    to    oxc®ed    T5%    of   on.
scanning  cycle.

%         Design-Maximum       Ratings      are     the      limiting     volu®s
exprossod   with   resp.ct   lo   bogi.   tubes   at   which   sat-
is factory    .ube    life    can    be   exp®ctod   to   occur    in   the
types   of   s®rvico   for   which   the   tube   is   rated.     There-
fore  the  equipment  designed  must  establish  the  circuit
design   so   that   initially   and   througllout   .quipm®nt   lif®
no    D®sign-Maximum    value    is    oxc®®d.d   with   a    bogi.
tube     under    th.    worst    probable    operating   conditions
with    r®spec.    to    supply-voltage    variation,    ®quipmont
control    odiustm.nt,    load   variation   and   environmental
cond iti on s.

**       H®ator   warm-up   time    is   d®fin®d   as   th.   fine   r.quir®d

for   the   voltog.   across   the   hoot.r   to   r®och   80%   of   its
rated     value    after    applying    four    times    rotod    h®ator
voltage    to   a    circuit   consisting   ol   +h®   tube   h®ator   in
s.ri®s    with    cl    r®sistonc®    equal    to   thr®®   times   rated
hoatcr       voltog®      divided      by      rat.d      h®ator     current.

Receiving  Tube  Section

WESTINGHOUSE ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,   ELMIRA,  NEW  YORK
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AVERAGE      CHARACTERISTICS
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Westinghouse®

nil

•r

5EA8
#6EA8

September  15,   1959

TRloDE-PENTODE  CONVERTER TYPES  5EA8 and  6EA8

The  5EA8  and  6EA8  are  9-Pin  miniature  medium-mu  triode  clnd  sharp-cutoff  pentode  types  designed  for  service  as
combined  oscillator  and  mixer  in television  receiver  tuners  using  an  intermediate frequency  of opproximately40mc.

The  5EA8  and  6EA8  hove  been  designed  for  use  in  receivers  which  employ  series  connected heaters,especicllly  in
television   receivers   where  the  picture-tube  heater  is  in  series  with  other heaters.    When  each  is  employed  in  this
type  of   cil.cuit   with   other   tubes   similarly   designed   having   the  same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:

Cathode..................

Heater:
Voltage  (ac  or dc)   ..........

C urrent   .................

Warm-up  Time .............

Direct  lnterelectrode  Copacitances:
Triode  Unit
Grid  to  plate   .............

Inpu,..................

Output.................

Heater  to  Cathode .....,....
Pentode  Unit
Grid   I   to  Plate ............

Input..................

Output........-........

Heater  to  Cathode ..........

MECHANICAL:
Bulb....................

Base,,,,,,,,,,,,,,,,,,,
Basing...................

Outline,,,,,,,,,,,,,,,,,,

Mounting....-............

Small-Button
9-Pin  Base

......     Coated  Unipotential

5EA8             6EA8
4.7                  6.3           Volts

0.60±6%     0.45±6%    Amperes
11                        11       Seconds

Unshiolded     Shielded#
•.           I.7                       I.7         ffpf

•.          3.0                       3.2          1lpr'
•.           0.3                         I.1          pHf

•.          3.0                  3.OH         ##f

..        0.02    max.       0.01maxHHf

5.0         flu.I
3.4         IJ.Pf

3.OF=          fLI|'

..............     T-6-%

Miniature  9-pin  (JEDEC   E9-1)

...............       9AE

........,......          6-2

•,..............       Any

9T

MAXIMUM  RATINGS

Design  Maximum  Values

Triodounit    Pentodeunit
Platevoltage  ..........     330                       330              max.    Volts
Grid  2  (Screen)  Voltage ....--                        See  Grid  2  lnpi.I

Rating  Curve

Grid  2  Supply   Voltage .....

Grid  1  (Control  Grid)  Voltage
Positive  Bias  Value .....

Plate  Dissipation ........

Grid  2  Input   ...........

Heater  Cathode  Voltago
H®oter  Positive  with
Respect  to  Cathode
DC  Component  ........

Total  DC  and  Peak  .....
Heater  Negative  wi.h  Respect

to  Cathode,  Total  DC  and
Peak....-.........

CHARACTERISTICS

330              max.    Volts

0                           0              max.    Volts
3.0                        3.1                max.    Watts

0.55              max.      Watt

100                       too               max.    Volts
200                      200              max.    Volts

200                     200

Triode  Unit    Pentodeunit

Plato  Voltogo  .........

Grid  2  Voltage    ........

Grid   1   Voltogo    ........

Cathode  Bias  R®sistor   .  .  .
Amplification   Factor    ....

Plate  Resis.Once(opprox.) .

Transconductance......
Grid   1   Cutoff  Bias ® .....

Plate  Current   .........

Grid  2.Current .........

'50                        125
125

-I.0

56
40

5000                  80000
8500                    6400

-12                                -9
r! 8                                      T2

4.0

max.    Volts

Volts

Volts

Vo''s
Ohms

Ohms

rmhos
Volts

Ma.

Ma.

•   Heotor   Worm-up   Time    is    defined    as   the  time   required   for   the
voltage  across   the   hooter  to   reach   80%  of  ils   ralod   value  after
applying   4  times   rated   hooter   voltage   to  a   circuit  consisting  of
the   tube  heater  in  series  with  a  resistance  equal  to  3 times. rated
heater  voltage  divided  by  rot®d  heater  current.

#  With   JEDEC  shield  #315  connected  to  Cathode  of unit  under  test.

E   With  JEDEC  shield  #315  connected  to  ground.

®   For  plate  current of  10  micioampores.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE      PLATE     CHARACTERISTICS
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AVERAGE       TBANSFER       CHABACTERISTICS
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Westinghouse© 19EA8

July   rs,  1963

TRloDE-PENTODE  CONVERTER  TYPE  19EA8

The   19EA8   is  a 9.Pin  miniature  medium-mu  triode  and  shcirp-cutoff  pentode  type  designed  for  service  as  combined
oscillator  and  mixer  in  FM receivers.

ELECTRICAL
Cathod .........................    Coat.d  Unipotontial
He a,er :
Voltag®(acordc)   ....................     18.9           Volts
Current   ...........................   0.15   Ampor®s

D irect  lnfor®l.ctrod®  Cap oc iloncos:
Tiiod®  Unit                                 unshi.Idod                     Shiold®d (Note |)

Cridtoplat® .........      1.7                                    I.7                         Pf
Input ..............     3.0                                   3.2                        Pf
Output .............     0.3                                    I.1                         pf
H®oterto  cathode  .....     3.0                         3.O(Note  2)                Pf

P.ntode  Unit
Grid   lto   plate ........   O.02           max.           a.01           mex.   pf

Input..............5.0
Cfutoul.............2.6
Hoolor to Cathod ......     3.0

5.0                     p'
3.4                       pf

3.O (Note 2)                 pf

MECHANICAL

Bulb....................................Trd%
Bo so ....................  Mini atur® 9-Pin  (JEDEC  E9-1)
Basing................,..................9AE
O u,I i Ira  .......................
Mo,,n'ing......................

Small-Bulton
9-Pin  Base

A

.........    6.2
' ' ~ , . ' ' ' '  ^ny

MAX IMUM  RA TINGS

design  Maximum  Values
Triodounit    Pontod®Unit

Plotevoltog ...........      330                       3}0            mctt.   Volts
Grid  2 (Screen) Voltog .........   See  Grid   2  Input  Ftating  Curve
Grid   2 Supply  Voltog® .....
Grid   I  (Control  Grid)  Voltage

Positive  Bias  Voluo .....
Plo t® D iss ip at ion .....

G,.id  2  Input  ........
H®ator  Ccthodo  Voltage

Heot®r  Posltivo  with
Rosp.ct to  Cathode

DC  Component   ....

330             max.   Volts

0                           0            mor.    Vol.s
..       3.0

loo

Total  Dc  and  poak .....      200
H®ot.r  N®gotiv®  with  Rospec.

to  Cathode.  Toto I  DC  and
P co k ..............      200

CHARACTERISTICS

3.1              max.   Watts
0.55            max.      Watt

leo            max   Volts
200             max.    Volts

200            max.   Volts

Triod®  Unit    Pentod®Unit

Plate  Voltog® ..............      1 sO

GTid  2  Vol.ago   ..............      _
Grid   1  Voltage   ..............-
Cathode  Bias  Rosie.or  .........    56
Amplification  Factor ...........     40

Plate  Resistance  (Approx.)  .....   5cOO
Transconductonce...........8500
Grid   1  Cutoff  Bias  (No.e  3)  .....- 12
PI ot®  Current   ...............     18
Grid  2 Current    ..............      _

'25
125

_1.0

80cOO              Ohms

64 cO           Hmho s
_9            Volts
12                   Ma.

4.0                 Ma.

NOTES

I.      WithJEDEC shield#315connocted t® Cathode  of unit  under  I.st.

2.       With  JEDEC  shield  #315conn®ct®d  to  ground.

3,       For  plat®  current  of  lo  microomporos.

NOTICE:   For    characteristic    curves,     sco    data   shoot    for    typ.s
5EA8  &  6EA8.

Receiving  Tube  section

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
of Westinghouse  Electric  Corporation.may  result from its  use.   No license  i§ by implication  or otherwise  under any  patent or  patent rights

WESTiNGHOUSE ELECTRIC   CORPOF}ATION,  ELECTRONIC   TUE3E DIVISION,  ELMIRA,   NEW   YORK
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6EB8
8EB8

September  15,   1959

HIGH-MU  TRloDE  -  SHARP-CUTOFF  PENTODE  TYPES
6EB8 and  8EB8

The  6EB8  and  8EB8   are   9-pin   miniature   high-mu   triode   and   sharp-cutoff   pentode   types  designed  for  service  in
color  and   black-and-white  television  receivers.    The  triode  unit  is  designed  for  service  as  a  sync  separator,  sync
clipper and  phase  inverter  while  the  pentode  unit  is  designed  for  operation  as  a  video  amplifier.

The 8EB8  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  television
receivers   where  the   picture-tube  heater   is   in   series   with  other  heaters.    When  it  is  employed  in  this  type  of  cir-
cuit   with   other   tubes   having  a  heater  current  rating  of 600  rna.,  heater  voltage  surges  across  individual  tubes  are
minimized  inasmuch  as  the  heater  warm-up  characteristic     is  controlled.

ELECTRICAL:
Ca.hode     .......................     Cootod  Unipotontial

Heater:                                                                   6 EB8             8EB8
Voltag.(acordc)   ..........     6.3±10%               8.0             Volts

Current   ..... _  ............                 0.75      0.6±69ro        Ampere

Warm-upTime(approx.)A ......                                             11       Seconds

Direct  lnterelectrodo  Copacitances:  (unshielded)
Triode
Grid  .o  Plate  ............

Input.................

Ou'pu'................

Pentode
Grid   I   to  Plate ...........

Input.................

Output................

Coupling

Pentode Grid  1  to  Triode  Plate
Pentode  Plate  to  Triodo  Grid.  .
Pontodo  Plate  to  Triodo  Plate .

MECHANICAL:
Bulb...................

Base,,,,,..,...I.......

Outline-.-..-.-.........

•........         4.4                  't/Jf

•........        2.4                  lJ,[l'

.........       0.36                      FLFLt

•........         a.I    max.tLpt

•........               11                       /A/Jf

•........         4.2                  IJ,Il\

.......... 005   max.  prpf

.........   0.018    max.  H#f

•........     0.11    max.  prpf

................     T.6y2

Miniature  9-Pin  (JEDEC  E9-I)

................          6-3

Basing..............,...................9DX

Mounting  Position

Small-Button
9-Pin  Base

Hls

Any

KT                              PpN

9DX

MAXIMUM  RATINGS

Design  Maximum  Values

Plate  Voltage     ....
Gi.id  2  Supply  Voltage

Grid  2  Voltage    ....

Plate  Dissipation.  .  .

Grid  2  Dissipation  .  .

Triode   Pentode
330             330        max.         Volts

--              330        max.         Volts
--             See  cE-A825

1.0                   5        max.          Watts
--                1.1         max.          Watts

Positive  Grid  I   Bias  voltage...           0                  0        max.         Volts
Grid  I  Circuit  Resistance

FixedBios ..............       0.5            0.25         mclx.    Megohm

CathodeResistorBios   ......       1.0               1.0        max.    Megohm

Heater-Calhodo  Voltage:
Heater  Negative  with  Respect  to  Cathode
TotolDC+Peak    .........     200             200        max.         Volts

Heater  Positive  with  Respect to  Cathode
DCcomponent  ...........      loo              loo        max.          Volts

TotalDC+Peak ..........      200             200        max.          Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION
Triode                 Pentod®

Platovoltoge  .............         250                45         200       Volts
Grid2Voltage .............--                T25          125       Volts

Cridlvoltoge .............- 2                   0             --Volts

CothodeBiosResistor   .......--.-           68      Ohms
Amplification   Factor .........          loo

Plate  Resistance(opprox.)    ....    37000                --75000      Ohms
Transconductonce   ..........      2700                --12500    #mhos
P!atecurront   .............              2              40*           25           Ma.
Gi.id2Current .............--               15*               7           Ma.

Gridlvoltage    ............- 5®                                -9n      Volts

A  H®ater   Warm-Up    Time    is    defined   as  the   time   required   for   the

voltage  across   the   healer  to  reach  80%  of   its  rated   value  offer
applying   4   times   rated   heater  voltogo  to   a   circuit  consisting  of

the   tube   heater    in    series   with   a  resistance  equal   to   3  times
rated  heater  voltage  divided  by  rated  hea.er  current,

*  These  values  can  be  measured  by a  method  involving  a  re-current
wav®form   such   that   the   plale   and  grid  2  dissipation  will  be  kept
within  ratings  to  prevent damage  to  the  tube.

®   For  plate  current  of  20  microamperes.

I   For  plate  current  of  TOO  microampores.

Receiving  Tube  Section

WESTINGHOUSE   ELECTFtlc   CORPORATION,  ELECTF20NIC TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE       CHARACTERISTICS
Triode     Unit
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AVEL3AGE       CHARACTERISTICS
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Westinghouse®
6EH5
12EH5
25EH5
50EH5

November  1,1959
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POWER  PENTODE  TYPES  6EH5,  12EH5,  25EH5  and  50EH5

The  6EH5,   12EH5,   25EH5  and  50EH5  are  7-pin  miniature  power  pentode types  designed  for  service  as  audio  out-

put   tubes   in   radio   and  television   receivei.s   and   audio  amplifiers  in  record  players  and  tape  recorders.    The  out-
standing  feature  of these  types  is  their  high  power  sensitivity  permitting  very  low  drive  voltage®

The 12EH5has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters, especially  in  television
receivers  where the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of  circuit
with   other  tubes   having   a   current   rating  of  600  rna.,  heater  volrdge  surges  across   individual  tubes  are  minimized
inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:
Cothod®.......,
Heater:

Voltage  (ac  or  dc)
Cur,®nt,.,,.,I

...........     Coated  Unipotentiol
6EH5    12EH5   25EH5    50EH5

6.3         12.6         25.0         50.0          Volts
I.20         0.60         0.30         0.15     Amp®re

Warm-up  Tim®l  ......--               11              ----    Seconds

Direct  lntorelectrode  Capacitancos  (Unshieldod):
Grid  I  to  Plate
Input.......

Output......

MECHANICAL:

Bulb........

Base.,..,,,,

Outline,,,,,,
Ba sing .......

Mounting  Position

...............         T-5%

7-Pin  Miniature  (JEDEC  E7-1)

................          5-3

................    |C;N
•...............       Any

MAXIMUM  RATINGS

Design  Center  Values
Plate  V®l'ag®  .....-..

Grid  2  Voltage  (Screen) .  .

Grid  I  Positive  Voltage    .

Plato  Dissipation    .....

Grid  2  Dissipation   .....

Bulb  TomperatureD .....
Grid  1   Circuit  Resistonco:

Fixed  Bias .........

Cathode-Resistor  Bias   .
0.1    max.    Megohms
0.5   max.    Mogolims

H®ater-Cathode  voltage:                      6EH5      12EH5
Heater Negalivo  with  Respect       25EH5
to  cathode:
Total  DC  +  Peak ........

Heater  Positive  with  Respect
to  Cathode:
DC  component   .........

Total  DC  +  Peak ........

50EH5
.     200          300   max.            Volts

loo          loo   max.            Volts
200          200   max.           Volts

Miniature Button
7-Pin Base

TYPICAL  OPERATING  CHARACTERISTICS
Plate  Voltage  ...................

Grid  2  Voltage    ..................

Cathode  Bias  Resistor   .............
Peak  AF-Signal  Grid  1   Voltage ........

Zero-Signal  Plato  Current   ...........

Max.-Signal  Plato  Current       ..........

Zero-Signal  Grid  2  Current  (Screen)  .....

Max.-Signal  Grid  2  Current  (Screen)  .....

Plato  R®sistonc®  (approx.) ...........

Transconductance................

Load  Resistance  .................
Power  Output   ...................

Total  Harmonic  Distortion  ...........

Ilo                   Vol,s

115                    Volts

62                  Ohms
3                  Volts

42                      Ma.
42                       Mo.

11.5                                Ma®

14.5                        Ma,

11000                   Ohms

14600                Hmhos

3000                  Ohm s
I.4                   Wa,ts

7         Per cent

I   Heater   Warm-up    Time    is    defined   os   the  time   roquirod   for  the
voltage  across  the  h®at®r  to   reach   80%  of  its   rated  value  oftor
applying   four   times   rated   heater  voltage  to   a  circuil  consisting
of   the   tube   heater   in   series  with   a   resistance  equal   to  lliroe
times \rotod  heater  voltage  divided  by  ro.ed  heater  cLJrr®nt.

D  High    ambient    temperature    and     shielding    may   necessitate   a
reduction   in   operating   dissipation.    When   tube  shields  are  used,
it   is   advisable   to   paint   both   inside   and  outside  surfaces  of the
tube  shield  a  dull  block  and  to  provide  ventilation  slots to  reduce
oporoting  lemp®raturo.

Roc®iving' Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK



Westinghouse®
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AVEBAGE        PLATE       CHARACTEFusTICS
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Westinghouse® 35EH5

Ei]
January   15,1962

POWER  PENTODE  TYPE  35EH5

The   35EH5    is    a   7-pin    miniature    power   pentode  type  designed   for   service   as   audio   output   tube   in   radio   and
television   receivers   and   audio  amplifiers   in   record   players   and   tape   recorders.    The  outstanding  feature  of this
type  is  high  power  sensitivity  permitting  very  low  drive  voltage.

EL ECTR ICAL:
Cathode ........................      Coated   Unipotential

Hoo,or:
Voltage  (oc  or  dc)   ...................

Curr®n,,,,,,,,,,,,,,,,,,,,,,,..,.

Direct  lntoreloctrode  Capocitances  (Unshieldod):

Grid   I   to   PIG,a   .....................

Input............................

Output.....'..............'......

MECHANICAL:
Bulb........,

Base,   ,1  ,,,,,,

Outline,,,,,,,

Basing......,

Mounting  Position

35          Volts

0.15      Ampere

•  .   0.65     Hut
•.         \1     fLul
•.          9     u.u'

...............     T-5%

7-Pin  Miniature  (JEDEC   E7-1)

................       5-3

................  7C:N

•................    Any

Miniature  Button
7-Pin Base

WESTINGHOUSE   ELECTF3IC€6E{

MAXIMUM  RATINGS

Design  Mclximum  Values

Plate   Voltage  ...................

Grid  2  Voltage  (Screen) .............

Grid   1   Positive  Voltage    ............

Plate  Dissipation    ................

Grid   2   Dissipation  ................

Bulb  TomporatureH    ...............

Grid  I   Circuit  Resistance:

Fixed   Bias ....................

Cathode-Resistor  Bias   ............

Heater.Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:
Total   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode:
DC  Component    ................

Total   DC  +  Peak  ...............

TYPICAL  OPERATING  CHARACTERISTICS:
Plato  Voltage  ...................

Grid   2  Voltcige    ..................

Cathode   Bicis  Resistor   .............

Peak  AF.Signal  Grid   I   Voltage     .......

Zero-Signcll   Plate  Current   ...........

Max.Signal   Plate  Current    ...........

Zero.Signal  Ciid  2  Current  (Scr®on)  .....

Mcix.-Signal  Grid  2  Current  (Screen)  .....

Plate  Resistance  (Approx.)   ..........

Transconductanc......

Load  Rosistonce  ......
POWOT  Output   ........

Total   Hamonic  Distortion

200     max.              Volts

loo     max.              Volts

200     max.              Volts

...         Ilo               Volts

...         115                Volts

...          62              Ohms

...              3               Volts

'..            32                      Mc',

'..           32                    Mo,

I..          7.2                     Mo.

•..             12                     Ma,

...   '4000              Ohms

...........   12000            #mhos

...........     3000              Ohms

..........         I.2               Watts

...........             8      Porc®nt

NOTE

I    High     ambient    temporoture     and     shielding    may     necessitate   a
reduction   in   operating   dissipation.    When   tube   shields  ore  used,

it   is   advisable   to   paint   both   inside   and   outside  surfaces  of  the

tube  shield  a  dull   black   and  to  provide  ventilation  slots  to  reduce

operating  temperature.

Rocoiving  Tube  Section
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Weslinghouse

a
6EM7

July   1,1961

DUAL  TRloDE  TYPE  6EM7

The  6EM7  is  a  dual  triode  with  dissimilar  sections  designed  for  use  in  television  receivers.    High  mu  triode  No.   I

(Pins  No.  4,  5  &  6)`is  designed  for  service  as  a  vertical  deflection  oscillator.    Triode  No.  2  (Pins  No.1,  2  &  3)  is
designed  for  ope'ration  as  a  high  efficiency  vertical  deflection  output  amplifier  and  has  a  low  mu.

ELECTRICAL:                                                                                                                                                MAXIMUM  RATINGS:
Cathodes  ........................ Coat.d  unipot.ntial           D.sign  Maximum  Values(exc.ptas  noted)®

Hoofor:
Voltage(acordc)   ................       6.3±10%           Volts

Curl.eat   .......................                    0.90      Amp®re

Direct  lnterel®ctrode  Capacitances  (Unshielded):
Unitl       Unit2

Gridtoplate ....................        4.8             10.0       ffttf

Input .........................         2.2                7.0       /1Wf

Output ........................        0.6                1.8       /I/tf

MECHANICAL:
Bulb  .........................  '   '  .  '   '  .......     T-9

Boso .......... Short  lntermodiato  Shell  Octal  (JEDEC   88-58)

Outline...................................9-37

Basing...................................8BD

Mounting   Position   ............................   Any

®    Design-Maximum    ratings    are    limiting    values    of   operating    and

environmental   conditions   applicable  to   a   bogey   tube  of  a  speci-
tied    type   as   d®fin®d   by   its   published   data,   and   should   not   be

exceeded  under the  worse  probabl.  conditions.

The  tube  manufacturer choos®sthos.  values to  provide  acceptable
serviceability   of   the   tube,   talking   responsibility   for   the  .f{®cts

of   changes    in    op®iating    conditions   due   to    variations   in   tube

chara ctori sti c s.

The   oquipm®nt   manufactur.I   should   design   so   that   initially  and

throughout   life   no  design-maximum  value  for  the  intended  service
is  exceeded  with  a  bogey  tube  und.r the  worst  probable  oporoting
conditions    with    respect   to   supply.voltage   variation,   equipment
control   adiustmont,   Iood   variation,   signal  variation,  and  onviron-
m®ntol   conditions.

9/32"I            Short   Intermediate

Max.                           Shell    Oclol    Base

Plate  Voltage  ....
P®ok  Positive  Pulse

Triod®  No.   1     Triodo  No.  2

os  vortica[       as  vorticol
Defl®ction         Defl oction

Oscillator          Amplifier §

330                         330             max.    Volts

Plato  Voltogo  (Abs.Max.)

Pook  N®gative  Pulse
Grid  Voltago ........

Plato  Dissipation  A   ....

Cothodo  Cul.I.ant    ......

Peak  Cathode  Current.  .  .
Heater-Cathode  Voltcig®

H®ot®r  N®gative  wilJi

Rosp®ct  to  Cathode
Total  DC  and  Peak.  .  .

Hooter  Positive  with
Respect to  Cathod.

DC  Component   .....

Tolal  DC  and  Peak.  .  .
Grid  Cii.cult  R®sistanc®.  .

CHARACTERISTICS  AND

Ploto  Voltoge  ......

Grid  Voltage .......

Plote  Current   ......
Plate  Resi stance ....
Transconductance  .  .  .
Amplificotion   Factor.   .

Grid  Voltage  for  Plate
Current  of  10  Ma.     .  .

Grid  Cutoff  Voltage   .  .

1500             max.    Volts

250             max.    Volts
10              max.    Watts

50              max.        Ma.
175              max.         Ma.

200                         200             max.    Volts

100                           loo              max.    Volts

200                         200             max.    Volts
2.2                          2.2             max.      M.g.

TYPICAL  OPERATION:
Triod.  No.   1      Triod®  No.   2

•...             250                     150     60            Volts

•...- 3                 -20       0           Volts
•...               1.4                       50       95                 Ma.

•...       40000                   750     --            Ohms
•...           1600                 7200     --         Hmhos

68                    5.4     --

-28     --           Volts
•...- 5.5*             -45..-          Volts

*    For  Plote  Current  of  10  microamperes.

•     For  Ploto  Cuii®nt  of  loo  microomp®ros.

A    ln  stages  oporoting  with  grid  leak  bias,  an  od®quato  cathode  bias
resistor   or  other  suitable  moons  is  r®qLiirod  to  protect  the  tube  in
the  abs®nco  of excitotion.

§     For    operation    in    a    525-line,   30-fromo   system   os   described   if)
•.Standards   o{   Good   Engin.oring   Practice   for  Television   Brood-

casting    Station,     Federal     Communications    Commission".    The
duty   cycle   of   the   voltage   pulse  must  not  oxc.od  15  per  cent  of
one  scanning  cycle.

R.coiving  Tube  Section
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Page  2

AVERAGE     TRANSFEB     CHARACTERISTICS
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AVERAGE    TRANSFER    CHARACTERISTICS
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30             GOO

00

Rated    Heater   Conditions 11 - 11I,I ..I ..I- I Ill 11I. I 11. 11 11 1'.. I . 1=
11 I 'Jl 11..

'

.... \\ 11.. 11.. 11I. 11 .II. iilltJ, A ..
11 I . -... I 11
11 11 ..I. .I..

\4' I,I 11.. 11.. 11..
C)

.11' 11.. 11.. 11.. I I

PlateGrid CurrentCurrent-----I.|u i-
I `ftyII•- |m 11111 11 =1Ill I il 11

||EE I I I

1
I 11 11I I 11 ..

I rr`
I I

I

D,O

I.
1,

+++ 11
I.,

I,(, i, I 11_T
I i I I 1

1
`.

I I ..I.I `L
i

..
+i i' ..

11,I I.. ( lJ, 1 ..
11 + I I 6

..11 +

..I. I
' I+ '

11 |i11 I.I. _J I. 11 i11
I

I.11 11 11 ..11 11 11.. I 11 11

0'
I. 11.rJ

i_-
l-Ii

11`1 11 . 11 11+
1

..1

0                 50               loo              150              ZOO            250             300            350            400            450

Plate     Volts

CE-A1739

AVEBAGE      TRANSFER      CHAfiACTEFuSTICS

Rated    Heater    Conditions Triode     No.   2I I Ill
C) / I I

I.. 11.. I
I' 11 I 'fiil.. I.
C)11...... I 1'I.I.

...... I III111111.... I11......I.11 1'
11 J11 JnI.I. I I I III II11 11 I

II. 11 Ill..
q)

.. I11..
I .zi JIII.. r I,..11 ',,

1111 I

1111 =1 I,
11

I-1 11 `,`1.. I
11 I I 11 .I1"..Ill,

=
=

= .
-loo           -90             -80             -70            -60             -50            -40             -30            -20              -10                     0

Grid       Volts

C E-A 1740

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIF{A,   NEW   YORK



6EM7 Weslinghouse
Page 6

®

The   information   contain.d   heroin   is   supplied   without  assuTrling  responsibility  for  infringenent  of

patents  or other  rights  of  third parti.s  which  may  result  from  its  use.    No  license  is  granted  by  im-
plication    or  oth®rwis®   under   any   po.ent  or  paten.   rights   of  W®stinghous®   Eloctric   Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® RELIAIRON®TUB`ES
12EN6

December  15,   1958

BEAM  POWER  AMPLIFIER  TYPE  12EN6

The   12EN6  is  a  glass  octal   beam  power  pentode  designed  for  use  as  a  vertical  deflection  amplifier  in  television
receiver  sweep  circuits.

The   12EN6  has   been   designed   for   use   in   receivers   which  employ   series-connected  heaters,   especially   in  tele-
vision  receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.   When  it  is  employed  in  this  type  of
circuit   with  other  tubes  having  a  heater  current  rating  of  600  rna.,   heater  voltage  surges  across  individual  tubes
are  minimized  inasmuch  as  the  heater  warm-up  charclcteristic  is  controlled.

GENERAL  DATA

ELECTRICAL:
Cothodo........................

Filament:
Voltage.......................

Current.......................

Worm-up  Time  (Approx.)**   ...........

Direct  lntorelectrode  Capacitancos:
Grid  to  Plate ....................

Input....'....................

01,tput.......................,

MECHANICAL:
Bulb.....

Bases....

VEF3TICAL  DEFLECTION  AMPLIFIER  SERVICEI

MAXIMUM  RATINGS:

Coated  unipotential             Design  Maximum  Ratings

12.6  ac  or  dc  Volts
0.6±6%      Ampere

I I                 Seconds

0.65                           uuf
14                               uuf

8.0                             uuf

T-9
......  Intermediate  Shell   Octol

(JETEC  86-81)&  (JETEC  87-7)
Short  Intermediate  Shell   Octal

(JETEC  86-84)  &  (JETEC  87-59)
Basing........................

Mounting   Position   .................

Triodo             Pentode
Connection^   Connection

D.  C.   Plate  Voltage      .....      300

Peak  Pos.  Pulse  Plate  Volt.    1200
Plate  Dissipation§  .......       7.5
Peak  Negative  Grid  1   Voltage   250
D.  C.   Grid  2   Voltage    .....-
Grid  2   Dissipation   .....
Average  Cathode  Current .
Peak  Cathode  Current  .  .
Grid   1   Circuit  Resistance
Heater-Cathode  Voltage

Heater  Positive  with  R.spoct  to  Cathode
DC  Component  ........                      loo
Total  DC  &  Peak   ......                      200

Heater  Negative  with  Respect  to  Cathode
DC  Component  .
Total  DC  &  Peak

Plate  Voltage  .
Grid  2  Voltage
Grid   1   Voltage.
Plate  Current   .
Grid  2  Current .

300'   max.            Volts
1200      max.            Volts

7.0   I  max.            Watts
250      max.            Volts
150      max.            Volts

I.25      max.            Watts
50      max.                 Ma.

175       max.                  Ma.
2.2        max.    Megohms

max.            Volts
max.            Volts

max.            Volts
max.            Volts

CHARACTEF3lsTICS

50
„0

04
140

17

Plote  Resistance ........
Tronsconductance.......
Grid   1   Cutoff  Voltage  (Approx.) *

200                            Volts
Ilo                             Volts

-9.5                             Volts

50                                   Mo.
2.2                                     Ma.

28000                            Ohms
8000                          umhos

-35                            Volts

**         Heater   Warm-up   Time   is  defined  as  the  time  required  tor  the

voltage   across   the   heater   to   reach   80%   of   its   rated   value
after   applying   four   times   rated   heater   voltage   to   a   circuit
consisting    of   the   tube   hecltor    in    series   with   a   rosistonce
equal   to   three   times   rated   heater   voltage   divided   by   rated

K                                         heater  current.
C3                        .           For  operation  in  a  525-line,  30  frame  system  as  described   in

"Standards     of    Good     Engineering     Practice    for   Television

Broodcosting   Stations;    Fed.   Communications   Commission."
The  duty  cycle  of  the  voltagd  pulse  not  to  exceed   15%  of  the
scanning  cycle.

A            With  Grid  2  tied  to  plato.

§            ln   stages  operating  with  grid   leak  bias,  an  odequato  cathode
bias   resistor   or   other   suitable   moans   is   required   to  protect
the  tube  in  the  absence  of  excitotion.

I            Applied   for   short   interval   (2   seconds  maximum)   so  as  not  to
damage  the  tube.

I          For  plate  current  of   loo  microomperes

Receiving  Tube  Section

WESTINGHOUSE  ELECTRIC  CORPORATION    ELECTRONIC  TUBE  DIVISION,  ELMIF3A,  NEW  YORK
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Weslinghouse 6EU7

June  I,   1963

LOW  LEVEL  TWIN  TRI0DE  TYPE  6EU7

The  6EU7   is   a  9-pin   miniature   twin   triode  designed   for   servic'e  as   a   low   level  input voltage  amplifier  for  tqpo
recorders    cnd  high   quality   audio   preamplifiers.   The   structural   design   of  the  6EU7   results   in   greatly  reduced
microphonism,   hum,  noise   and   inter   unit  coupling.   Good   isolation   of  channels   in   stereo   systems   is       thereby
clchieved.

ELECTRICAL
Cathode..,............ •....    Coated  Unlpot®nt!ol

H®a,o,:

Voltage(oco.dc)  .................      6.3±10%       Volts
Cuir.nt  ...........................     0.30   Ampor.

Direst  lnt®r®leetrod®  Copocitanc®s  (Unshi.Id®d):
Unitl     unit2

Cridloplat®   .....................    I.5            T.5        pf
Input ...........................    16           16        pf
ouq„t.''''.' ...................   0.2          0.2       p'

MECHANICAL
Bulb ................... '  '  . ' '  ' ' '  . '  .......   T.6%
Bas .....................  Minia.ur®  9.Pin  (JEDEC  E9.1)
outline  ............  '  I ' '  .  .  .  I ................ 6.2
Basing...................................9LS
Moon.ing  Position  ............................  Any

Small-Buwon
9-Pin  Bclse

MXIMUM  RATINGS
Design  Maximum  Vdu®s

Plot.Voltog ......................     330     max.     Volt.
Peak  Ho ot®r.Cathode  Vol.ag.:

H.afar  Posltiv®  cr  N.gat!v®  with  rosp®ct lo
Cchod®(Not®l) .................     200     max.     Volts

PlcheDissipation   ..................       I.2     max.        Watt
Grid  Voltages

N®g®lv®Biasvolu®   ...............       5S     inax.     Volt.
Posltiv®Bias   voluo   ...............          0     max.     V®lts

CHARACTERISTICS
Plct.Voltage ....................     loo         2sO      Volts
Cridvoltag® .....................- 1           -2      Volts
Arrpllfication  Factor   ...............     too          loo
Plat®Resi3tcmc .................      80000    62500       Ohms
Transconductanc ..................   1250        1600    ttmhos
Platocurr®nt  ....................     0.5           1.2          Mo.
Equival®rit  Noise  md  Hum  Voltage:

R.f®red  to  Grid
Av®rag.(Noto2)  ..................       I.8   rms       {JYolt8

NOTES

1.      The  d-c  component  must not  exceed   loo  volts.

2.      Mcosur.d  under  Those  conditions:
H®ator     Circuit:       6.3    Volts    AC.    Cent-lap    of    Trar`sformer

Grounded.

Plato   Circuit:    Plal®   Supply  Volls  =  250,  Plate  Load =  loo,000
ohms,

Cathode  Circuit:   Cothodo  R.sister  =  2700 ohms  by  passed  willi
loo rf  capacitor.

Grid  Circuit:    Grid  R®sistor  = 0  ohms.

Fr®qu®ncy  Range:   25to  10,000  cycles/see.

R.e®iving  Tube  Section

WESTINGHOUSE   ELECTF3lc COF2POF2ATION,   ELECTF{ONIC   TUBE    DIVISION,   ELMIRA,NEW   YORK
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SHARP-CUTOFF TETRODE  TYPES 2EV5,  3EV5 and 6EV5
The  2EV5,   3EV5  and  6EV5  are  high   gain,   sharp-cutoff,   seven-pin   miniature  tetrodes  designed  particularly  for
service   in   V.H.F.  television   tuners.    Their  high   transconductance,   extremely   low  screen  current  and  high  input
impedance at  200 Mc.  results  in an  improved  noise  figure.

Although  the  2EV5,   3EV5  and  6EV5  cire  designed   for  high   8+  operation,  their  low  screen  voltage requirements
permit  excellent  performance with  low  8+ voltages.

The  2EV5,   and  3EV5 have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in  television   receivers   where  the  picture-tube  heater   is   in  series  with  other heaters.    Whemeclch  is  employed  in
this  type  of  circuit  with  other  tubes   similarly   designed   having  the  same  heater  current  rating,   heater  voltage
surges  across  individual  tubes  are  mini-mized  inasmuch  cls  heciter  warm-up  characteristic  is  controlled.

MECHANICAL  DATA
Cathode   .........................    Coated  Unipotentiol
B u I b ............................                                    T-5-I/2

Base   ....................     Miniature  7-Pin  (JETEC  E7-I)

Out' i ne ,,,,,,,,

Basing........

Mounting  Position .

ELECTRICAL  DATA
Heater  characteristics:                                   2EV5   3EV5   6EV5

Voltage(acordc)   ...........          2.4         2.9         6.3          Volts
Current   ..................        0.60       0.45      0.20     Amp®re

Worm-upTime^  .............              11              11             --seconds

Direct  lnterolectrode  Capacitonc®  (Shielded) *:
Grid   1   to   Plate   ...................

Input..........................

Output.........................

CHARACTERISTICS  &  TYPICAL  OPERATION;
Plate  Voltage  .....................

Grid  2  Voltage    ....................

Grid   1   Voltogo    ...................,

Plate  Resistance     ..................

Transconductonc®..................

Grid 1   Cutoff  Bias  #     ................

Plate  Current   .....................

Grid  2  Current .....,...............

0.035   max.  |LP{
4.50              1lpt
2.90              1lul

250         Volts
80         Volts
-1           Vol,s

0.150   Megohm

8800     prhos
4.5         Volts

11.5               Ma,

L     0.90               Mo,

RATINGS
Design  Maximum  Valiies * *

Plate  Voltage  .........

Grid  2  Supply  Voltage ....

Grid  2  Voltogo    .   `  ......

Plate  Dissipation    ......

Grid  2  Dissipation  ......

Grid   I  Voltage:
Positive  Value   .......

Cothodo  Current ........
Heater  Ratings:

Allowable  Heater  Voltage
Maximum...........

Minimllm,,,,,,,,,,,

Allowobl®  Hooter  Current

Maximum...........

Minimum..,,,,,,,,.

.........       275   max.         Volts

.........        180    max.          Volts

.  .      See  Grid  2  Input  Rating  Chart
•........     3.25   max.         Watts

.........        0.2    max.         Watts

.........             O    max.          Volts

.........          20    max.              Ma.
2EV5    3EV5   6EV5

----         6.9   max.         Volts
----         5.7    min.         Volts

640       480          --max.             Ma.
560        420           --min.              Mo.

Miniature
7-Pin Base

Heater-Cothod®  Voltage;
Heater  Negatiyo  with  Respect to
Cathode,  Total  DC  and
Peak ...............       200        ZOO         loo    max.          Volts

Hooter  Positive  with  R®spect to  Colhodo:
DC    ................       loo         100           50    max.          Volts

Total  Dcandpeok  ......      200       200        loo   max.         Volts
Gridci-r{uitRosis.Once .....        0.5         0.5         0.5                 Megohm

A  Heater   Warm-up    Time    is    d®finod    as    the   time   required   for  lh®
voltage  across  tli®  hcat®r  to   reach   80%  of   its   rated   value  after
applying  four  times  rated  hooter  voltogo  to  a  circuit  consisting  of
the  tube  hooter   in   series   witli   a   resistance  equal  to  thr®®  times
rated  heater  voltage  divided  by  rated  hooter  currenl.

#   For  Transconductance of  loo /Zmhos.

I   With  JETEC  shi®ld  No.  316  connected  to  Pin  2.

**   Design-Maximum   ratings   are   limiting   values  of oporoting  and  en-

vironmental   conditions  applicable  to  a  bogey  oloctron  divice of a
specified type os  delinod  by  its  published  data,  and  should  not  be
oxceedod  under  the  worst  proboblo  conditions.
The   device   manu(acturor   chooses   lhes.  values  to  provide  ac-
ceptobles.rviccability  of the  dovic®,  taking  responsibility  for  the
effects  of  changes   in   operating   conditions   duo  to   variations   in
device  choracteri stics.
The   equipment  manufacturer   should   design   so  tliat  initially  and
throughout   lifo  no  design-maximum  value  for the  intended  service
i s  oxcooded with a bogey device under  the  woi.st probable op®roting
conditions   with    rosp®ct   to   supply-voltago  variation,   equipment
componl)nt  variation, equipment  control  odiustm®nt, load  variation,
signal  variation,  and  onvironmontal  conditions.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC  TUBE   DIVISION,  ELMIRA,   NEW  YORK
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AVEBAGE      GRID     2      CHARACTERISTICS
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GRID   2   INPUT   RATING    CURVE
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Westinghouse 6EW6

February  1,   1965

SHARP-CUTOFF  PENTODE  TYPE  6EW6

The  6EW6  is  a  7-pin  miniature  sharp-cutoff  pentode  type designed  for  service  as  intermediate-frequency  clmplifiers

in   television  receiverso     They   feature  very   high   transconductance   combined  with  low  interelectrode  capcicitance
values.    Separate  pins  al.e  provided  for  grid  3  and  the  cathode  to  permit  the  use  of an  unbypassed  cathode  resistor
to  minimize  the  effects  of  regeneration.

ELECTRICAL

Cathode .   .  .'  ...............

Heatel.:

Voltage  (ac  or dc)   ..........

Current..................

Direct  lnterelectrode  Capacitances:

Grid   1  to  Plate   ,

Input.......,

O utp u' ......,

MECHANICAL
Bulb........,

Base........,

Outl i ne   ,,,,,,,

Basing.......,

Mounting  Position

Coated  Unipotential

.   6.3±107o        Volts

....   0.40    Ampere

unshielded    Shielded(Note  1)

..   0.04                          0.03    max.    pF

•..     '0                                 10                    pF

•..2.4                               3.4                   pF

..................     T-5%

.    Miniature.  7-Pin   (JEDEC   E7-1)

....................  5-2

...................  7CM

•..................   A.ny

Miniature
7-Pin Base

MAXIMUM  RATINGS

Design  Maximum  Volues

Plate  Voltage   ...................

Grid  2  Supply  Voltage ..............

Grid   2  Voltage ...................

Plate   Dissipation   ................

Grid  2  Input   ....................

Hec]ter-Cathode   Voltage:
Heater  Negative  with  Respect to  Cathode

Totc]l   DC  and  Peak ..............

Heater  Positive  with  Respect  to  Cathode
DC  Component    ................

DC  +  Peak  ...................

.   .  330    max.    Volts

.  .  330   max.    Volts

See  JEDEC  J5-C4-2
Rating  Chart

.  .   3.1    max.    Watts

.    0.65   max.       Watt

200    max.    Volts

100    mcix.    Volts

200    mc]x.    Volts

CHARACTERISTICS  AND    TYPICAL  OPERATION
Plate  Voltage  .........

Grid  3  (Suppressor) ......

Grid  2  Voltage .........

Cathode-Bias   Resistor  .  .  .
Plate  Resistance  (Approx.)

Tronsconductclnce......

Grid   1  Cutoff   Bias  (Note  2)
Plate   Current  .........

Grid  2  Current .........

............     '25          Vol,s

Connected  to  Cathode  ot  Socket
............     125          Volts

.............    56          Ohms

............  0.20    Megohm

...........   14000       "mhos

..........- 3.5         Volts
............        tl                 rnA

............      3.2                 rnA

NOTES

1.    With  JEDEC  Shield  No.  316  connected  to  cathode.

2.    For  plate  current  of  20  microamperes.

The  information  contaihed  herein  is  supplied  without  assuming  res|]onsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise  under any patent or  patent rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Weslinghouse 5FG7
6FG7

April   '5,   '961

TRloDE-PENTODE  CONVERTER  TYPES  5FG7 AND  6FG7

The  5FG7   and  6FG7  are  9-Pin  miniature  medium-mu  triode  and  sharp-cutoff  pentode  types  designed  for  service  as
combined  oscillator  and  mixer  in  television  receiver  VHF  tuners.

The5EA8  and  6EA8  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters, especially  in
television   receivers   where   the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of  circuit   with   other  tubes   similarly   designed   having   the  same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:
Cathode.......,

Hooter:
Voltago  (ac  or  dc)
C u rron t   ......,

Worm-up  Time.  .  ,

.......     Coated  Unipotentiol

5FG7              6FG7
•.          4.7                     6.3             Volts

O.60±697o      0.45±6%      Amperos

..              11                            11        Seconds

Direct  lnt®relectrode  Capocitonces:

Triode  unit:                               Unshielded

Grid  to  plate    ....,..          1,8

EiE

a
Input.............

Output............

Pontode  Unit:
G,id   I   to  Plate   ......

Input............-

Output.........-..

Heater  to  Cathode   .....

M E C HA N I CA L :

Bulb...............

Base,,,,,,,,,,,,,..

Basing'.............

Ou'l ino   .............

Mounting............

CHARACTERISTICS:

Plato  Voltage  .........

Grid   2  Voltogo .........

Grid   1   Voltage ........,

Amplification   Factor    ...,

Plcite  Resistance  (Approx.)

T ran s cond u ctan ce   .....,

Grid   I   Cutoff  Bias®  ....  I

Plote  Current   ........,

r7rid  2  Current ........

............,.       T-6-1/2

Miniature  9-pin  (JEDEC   E9-1)

Triodo  Unit   Pentodeunit
125                               125

Small-Button
9-Pin  Base

MAXIMUM  RATINGS:

Design  Maximum  Values

Triodeunit    Pontodounit
Platovoltogo  ..........       330                         330              max.    Volts
Grid  2  (Screen)  Voltag .....--                                    See  Grid  2  Input

Rating  Curve

Grid  2  Supply  Voltage .....

Grid   1   (Control   Grid)  Voltage

Positive  Bias  Value .....

Ploto  Dissipation ........

Grid   2   Input   ...........

Heater  Cathode  Voltage
Heater  Positive  with
Respect  to  Cathode

DC  Component ........

Total   DC  clnd  Peak .....

Hoator  Negative  with  Respect
to  Cothodo,  Total  DC  and

Peak..............

330               rriclx.    Volts

0                              0             max.    Volts

2.5                         3.0             max.    Watts

0.55             max.      Wott

100                         loo              max.    Volts
200                        200             max.    Volts

200                        200             max.    Volts

9GF          .    Heater   Warm-up    Time    is    defined    os   the   time   required   for   the

--Ohms

7400   Hmhos
•-Volts

voltage   across   the   heater   to   reach   80%   of   its   rated  value  after
applying   4   times   rcited   heater   voltage   to   a  circuit  consisting  of

the   tube  heater  in   sorios  with  a  rosistonco  equal  to  3  times  rated
heater  voltage  divided  by  rated hoator  curren..

#    With  JEDEC  shield  #315  connected  to  Cathode  of  unit  under  test.

I    With  JEDEC  shiold  #315  connected  to  ground.

®     For  plato  current  of  30  microamperes.

I     Design-Maximum    ratings    ar.    limiting    values    of   operating   and

environmental   conditions   applicable   to   a   bogey  tube  of  a  speci-

fiod    type   as   defined   by   its   published   data,   and   should   not   bo

exco®dod   under  the   worse   proboblo   conditions.    Tlie  tube  manu.
facturer   chooses    these    vclluos    to    provide   acceptable   service-
ability    of   the    tube,    talking    responsibility    for    the    effects   of
changes   in  operc]ting  conditions  due  to  variations  in  tube  charac.
toristics.    The   oquipmont   monufocturor    should    design    so   that
initially   and   throughout   life  no  design-maximum  volu®  for  the  in.

tended   service   is   exceeded   with   a   bogey   tube  under  th.  worst

probable    operating    conditions    with    respect   to    supply-voltage
variation,    equipment   control   adiustment,   load   variation,   signal

variation,  and  ®nvironmontal  conditions.

R®ceiving  Tube   Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVERAGE     PLATE      CHABACTEBISTICS
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AVERAGE      TRANSFER       CHABACTEBISTICS
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AVERAGE       TRANSFER      CHARACTERISTICS
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SHARP-CUTOFF  TRloDE  TYPES  2FH5,  3FH5  AND  6FH5

The   2FH5,  3FH5  and  6FH5  are    sharp-cutoff,  seven-pin  miniature  triode  types  clesigned  particularly  for  service  in
VoHOFo   television  tuners  as  grounded  cathode  r-f  amplifierso

The   2FH5,   and   3FH5  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially

in   television   receivers   where   the   picture-tube   heater   is   in  series  with  other  heaters®    When  each  is  employed  in
this   type   of   circuit   with   other   tubes   similarly   designed   having   the   same   heater   current   rating,   heater   voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlledc

MECHANICAL:

Cathode..........

Bulb............

Base  ,,,,,   ®   ,   ,   I   ,   ®   ,

Outl ine   ,..,,,,,,,

Basing..........

Mounting   Position   .   .  .

ELECTRICAL:

Heater  Characteristics:
Voltage  (ac  or  dc)   .   .

Current.........

Warm-up  Time^  ....

......     Coated  Unipotential

..............      T-5-I/2

Miniature  7-Pin  (JEDEC   E7-I)

.................       5-2

.................   7FP

•................   A;ny

2FH5    3FH5   6FH5
.     2.35          3.0         6.3           Volts

.     0.60       0.45      0.20     Ampere

.             11               11              --Seconds

Direct  lnterelectrode  Capocitcince:

Unshielded    Shielded*

•.i,

hi

•ri

Grid   1   to  Plate

Input......,

Output....,

Miniature
7-Pin Base

0.6                      0.6

3.2                       3.2

3.2                      4.0

KK

7FP

RATINGS

Design  Mclximum  Values

Plate  Voltage  .........

Plate  Dissipcition     ......

Grid   I   Voltage:

Positive  Value   .......

Cathode  Curl.ent .......,

Grid  Circuit  Resistance.   .   .

Heater  Ratings:
Allowable  Heater  Voltage

Maximum.........,

Minimum..........

Allowable  Heater  Current

Maximum.........

Minimum     .......   '    .

........   150    max.           Volts

........    2.2    max.          Watts

........          0   max.           Volts

........      22    max.                Ma.

........    1.0    max.     Megohm

2FH5    3FH5    6FH5
•---          6.9    max.     Volts

----           5.7      min.     Volts

640         480            --max.         MQ.

560         420            --min.          Mci.

Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to
Cathode:     DC   ..........

Heater  Positive  with  Respect  to
Cathode:     DC   .   a   ........

loo         loo          100    mcix.     Volts

loo         loo         loo    max.    Volts

CHARACTERISTICS  &  TYPICAL  OPERATION:
Plate   Voltage   .....................

Grid    I   Voltage     ....................

Plate  Resistance  ...................

T ran s con du ctance   ..................

Grid    1   Cutoff   Bias#   ................,

Plate  Currc`nt    ....................   I

Amplification   Fcictor ................

'35        Volts
-I        Volts

5600       Ohm s
9000    #mhos
-5.5       Volts

11.0               Ma.

50

A    Heater    Worm-up    Time    is    defined   as   the   time   required   for   the
voltage   across   the  heater   to   reach   80%  of   its  rated  value  after
applying  fourtimes  rated  heater  voltage  to  a  circuit  consisting  of
the   tube   heater   in   series   with  a  I.esistclnce  equal  to  three  times
rated  heater  voltage  divided  by  rated  heater  current.

#    For  Plate  current  of  loo  microamperes.

*    With  JEDEC  shield  No.  316  connected  to  Pin   I.

Receiving  Tube  Section

ffE3:T'lNGHOUSE   E-[ECTRIC   CORPORATION,  ELE:CTRONIC   TUBE   DIVIsloN,  ELMIRA,   NEW   76E=





Westinghouse` 6FQ7
8FQ7
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September   15,   1962

TWIN  TRI0DE  TYPES  6FQ7 AND  8FQ7

The   6FQ7  and  8FQ7   are   9-pin   miniature   medium-mu  twin   triode  types  designed   for   use   as  vertical   deflection
oscillQfors   and   horizontal   deflection   oscillators   in   television   receivers.    They   may   also   be   used   as   phase   in-
verters,  multivibrators,  t]nd  resistance.coupled  amplifiers  in  electronic  equipment.

The  6FQ7  and  8FQ7 have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers  where  the   picture-tube  heater  is  in  series  with  other  heaters.    When  ecich  is  employed  in  this

type   of  circuit  with   other   tubes   similarly   designed  having   the   same  heater  current rating,  heater voltage  surges
across  individual  tubes  cITe  minimized   inasmuch  as  heclter  wclrm-up  characteristic  is  controlled.

ELECTRICAL

Co.hod®s .......................    Coated  Unipotentiol
Heater:                                                                  6 FQ7            8FQ7

Voltage(ocordc)   ..........       6.3                 8J                 Volts
Current  ................    0.60±6%     0.45±6%       Ampero
Warm-up  Time  (Note   1)  .......          11                       TI              Seconds

Direct  lnterelectrod®  Copacitahcos:    (Unshielded)
Unit   I

Grid  to  Plate ....................        3.6
Input.  '  .......................        2.4
0utput'  '  I  '  I I  '  ' I  . .  '  .  . '  I  .  ' .  I ,...     0.34
Plato  Unit  1  to  Plato  Unit  2 ..............,

MECHANICAL

BIJlb.........,,,,,,,®,,,,,,,,,,,,,,,,,,,T-6y2

Bos® .................    JEDEC  E9. I  ( Sma ll   Button  9.Pin)
Basing...................................9LP
Mounting  Position  ............................  Any

Small-Bullon
9-Pin  Base

MAXIMUM  RATINGS

Design  Maximum  Values

Pl ate  Voltage ..........
Grid  Voltage:

Positive  Bias  Value .....
-    Plate  Dissipcd'ion:

Each  Plote ...........
Both  P lotes  ..........

Cathode  Current    ........

.....      330   max.     Volts

.......    0    max.      Volts

Heater-Cathode  Voltage
Heater  Negative  with  Respect to  Cathode

Total  DC  +  Peak  .................      200   max.     Volts
Heotor  Positive  with  R®specl  to  Co.hode

DCComponent ...................       100   max.      Volts
Total  DC+Peak  .................      200   max.     Volts

MAX IMUM  CIRCUIT  VALUE

Grid  Circuit  Resistance
Fixed  Bias  Operation  .  .  ,

CHARACTERISTICS

Pl cite  Vol tage  .........

Grid  Voltage .........
Amplification  Factor   .  .  .

Plate  Resi stance  (Approx.)

Tr on s conduct once  .....,
Grid  Voltage  for  Plate

Current  of   104tamp ....  I

.........    1.0     max.      Megohm

...........     90

............    0

...........      20

..........    6700

..........    3000

............- 7       _18
Plotecurrent  for  Grid  voltage  of  -12.5  Volts..    -         1.3
Platecurrent  .....................      10            9

NC

Receiving  Tube  S®clion

WESTINGHOUSE   ELECTRIC   CORPOF2ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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MAXIMUM  RATINGS      (Note   2)

Design  Maximum  Values

DC  Plate  Voltage   .  .
Peak  Negative  Pulse

Grid  Voltoge .....

Cathode  Current
Peak..........
DC,,,,,,,,.,.

Pl ate  Di ssipation

Each   Plcrre ......

Vertical          Hori zontol

Defleclion    Deflection

Oscillator     Oscillator

....    330                    330

....   440                   660

(Note  3)          (Note  4)

max.            Volts

max,             Vol ts

•....      77                      33           max                Ma.
.....       22                        22             max®                  Ma.

I....         4                     4,0            max.            Watts
Both  plates   ..........     5.7                    5.7           max.           Watts

Heater-C athode  Voltage
Heoler  Negative  with
Respect  to  Cathode

Total   DC  +  Peak  .  . 2cO                      200            mclx.             Volt s

Heater  Positive  with
Respect to  Cathode
DCcomponent    .......     100                     100            max.            Volts

Total   DC  +  Peak •.    2cO                     200            max.            Volts

MAXIMUM  CIRCUIT  VALUES

Grid  Circuit  Resistance

Fixed-Bias,   Grid-Resistor
Bias,  or  Cathode-Bias

Operation ..........         2.2                    2.2           max.    Megohms

NOTES

I.     Heater    Warm-up    Time   is   defined   as   the   time   required   for   the

voltage   across   the   hooter  to   reach   80%  of  its  rated  value after
applying   four   times   rated   heater  voltage  to  a  circuit  consisting

of   the   tube   heater   in   series   with   a   resistclnce   equal   to   three

times  rated  hooter  voltage  divided  by  rated  heotor  current.

2.      For   operation   in   a   525.line,   30-frame   system   as   described    in
"Standards  of Good  Engineering   Practice  Concerning   Television

Broadcast  Stations,"  Federal  Communications  Commj ssion.

3.     This  rating  is  applicable  where  the  duration  of  thevoltoge pulse
does   not   exceed    15  per  cent  of  one  vertical   scanning  cycle.    In
a  525-line, 30.frame  system,15  per cent  of  one  vertical  scanning

cycle  is  2.5  milliseconds.

4.     This  rating  is  applicable  where the  duration  of  the  voltage  pulse

does   not  exceed    15  per   cent   of  one  horizontal   scanning  cycle.

In   a   525-lino.   30-frame   system,    15   per   cent   of   one   hot.izontol
scanning  cycle  is   10  microseconds.

AVERAGE   PLATE   CHARACTERISTICS
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AVEFiAGE     CHARACTEBISTICS
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TRloDE -PENTODE  TYPES 5FV8  AND 6FV8

The  5FV8  and  6FV8   are triode-pentode  types  designed  for  service  in  television  receivers.    The  triode  is  used  as
the  vertical  deflection  oscillator  and  the  pentode  is  used  as  a  `general-purpose  or  intermediate-frequency  amplifier.
The  outstanding   feature  of  these tubes  is  their  ability  to  maintain  high  values  of  interelement  leakage  resistance
through-out  life.

The  5FV8  and  6FV8  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers   where   the   picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of   circuit   with   other   tubes   similarly   designed   having   the   same  heater  current  rclting,  heater  voltage  surges
across  individucll  tubes  Ore  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL:
Cathode.................

Heclter:

Voltage  (clc  or  dc)   ..........

Cur,ent.................

Warm-up  Time ............,

Direct  lnterelectrode  Copacitances:

RATINGS:

Coated   unipotontial            Design  Mclximum  values

5FV8    6FV8
4.7         6.3           Volts

0.60      0.45    Amperes

11              11      Seconds

Triod®  Unit                                    Unshielded               Shieldedl
I.8                                  I.8                           „41f

2.8                            2.8                      „pf
I.5                              2.0                        H4f

0.020     max.          O.010    mcix.           ##f

5.0                          5.0                     put
2.0                             3.0                        IlfL'

0.15     max.            0.03    max.          44f

..................       T.6-y2

.   .  .   Miniature  9-pin  (JEDEC  E9-I)

....................   9FA

....................      6-2

•...................   Any

Grid  to  plate   .......

Input...........I

Output...........

Pentode  Unit
Grid   I  to  Plate .....,

Input............

Output.......-...

Pentode  Plate  to  Triodo
Plate   ,   I   ®   ,,,,....,

MECHANtcAL:
Bulb.............,

Base,   ,   ,   ®   ,,,,,,,,,,

Basing...........,

Outline,,,........

Mounting..........

Smoll-Butlon
9-Pin  Base

Plote  Voltage  ......

Grid  2  Supply   Voltage .

Grid  2  Voltage    .....

Triode  Unit

os  Vertical    Pontode

Oscillotor®         Unit

330                    330        max.            Volts

330        max.            Volts
See  Grid  2  Input

Rciting  Chart

Positive  Peak  Grid   I   Voltage

Voltage............

Negative  Peak  Pulse  Grid
Voltage............

Cathode  Current:
Average............

Peak..............

Plate  Dissipation I   .....

Grid  2  Dissipation   ......

Heater-Cathode  Voltage:
Heater  Negative  with
Respect  to  Cathode:
Total  DC  and   Peclk   ....

Heater  Positive  with
R`espect  to  Ca.hode:
DC  Component  .......

Total  DC  and  Peak  ....

Grid   I   Circuit  Resistance:

Fixed   Bias  ..........

Self  Biasl  ,,,,,,,.,,
AIlowable  Heater  Current:

Maximum....,......

M i n i mum ............

250

20
70

2.0

200

0        max.             Volts

--         max.             Volts

.  -         max.                  Ma.

--         max.                  Ma'

2.3        max.            Watts

0.55        max.            Watts

200        max.             Volts

max.             Volts

max.             Volts

max.      Megohm

max.    Megohms

max.                 Ma.

mln.                   Ma.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF2ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



5FV8
6FV8 Westinghouse®

Page  2

TYPICAL  OPERATING  CHARACTERISTICS

Plo'o  Vo''ag®  ........

Grid  2  Voltogo    .......

Grid   1   Vollago    .......

Amplification   Factor    .  .  .

Plot®  R®sistance  (approx.)

Transconductonce.....
Grid   1  Cutoff  Bias .....

Plat.  Current   ........
Grid  2  Curr.nt     .......

Triodo     Pontode
Unit              Unit

125                     125        Volts

'25       Volts
•1.0                   -I,0        Volts

40
5000         200000      Ohms
8000              6500    Hmhos

-9                     -9       Volts

14                        12              Ma.

4Ma,

•   H.otor   warm-up   time    is   defined   cLs    the   time   required   for  .ho
voltage  across   the  heater  to  reach   80%  of   its   rated  value  oftor
applying  four  times  rated  heater  voltage  to  a  cil.cuit  consisting  of

th.   tube   h.otor   in   s®ri®s   with   a  resistance  equal  to  thr.e  times
rated  h®ot®r  voltage  divided  by  rated  heater  current.

•    For  Plot.  Curr.nt ol 20pa.

A   In  stages  oporoting  with  grid  leak  bias,  an  ad®quat®  cathode  bias
resistor   or  other  suitable  means  is  required  to  protect  the  tube  in

th.  absence  of ®xitotion.

I   With  JEDEC  shield  No.  315  conn®ctod  to  pin  4.

®   For   operation    in   a   525   lino,   30  fiomo   system   os   describ.d   in
"Standards   of   Good   Engineering   Practice   for  T.l®vision  Bin  /1.

casting    Stations,    F.d®ral    Communications    Commission'.:    The

duty   cycle  of  the  voltage  pulse  not  to  exc®®d  15%  of one  scaning
cycle.

GRID   2   INPUT   RATING     CUPVE

Bated    Heater  Conditions HL i .I I I
+. I Ill I ..I I . 11 .I I I11 . Ill I. I. 11...=1 =111 I Ill-E| H 11

_i.
11 I

1111
1HII |E r I II

+
IT|| I E| Ill I t- I-.. ..I ||il   11Ill + LLL 11

+ I+ '-

F
i  ||iil I E|Ilil i I  illli... 1111 11 I llii I.

1111 11I I + Ll

i
I I1111 11Ill I |T_

1111 I
+ + I T I I

1111 I
T + -H I + + i I+I+ II.... .I

T T 11I I i -:-+ L I

#- H 1

I I.TT
.I |EIll

+ 1

+
11

1
1 1

I + + i+- + I + +I..ij Ill . II
I

I r t +J
I + Tl I

IE
I -i I # I11 +

_H 11=... . + I ..I 11
+I

J_ +
i-

++ H
I ".I I I

I11 'J T

+
I

r+
I11 + +i++ i

+ lit
I =1 E tit11 T

11 _I + I J_ +I L-
I11 11 + I11 I II.-. 11 =1 1= ..11 I 11 I.I 11 11 II. =1 I.I .11 11I ..

I
T I L

11 11 11 I.I |J
===== 11 11 .I Ill I

I+ -IJ
I I I

111 111 Ill Ill .11 .11 I

10                20               30                40               50                60               70               80               90              loo
GRID   2   VOLTAGE   E:XPRESSE.D   AS  PERCENT   OF   MAX.  GRID   2     SUPPLY    VOLTAGE

C E-A 12S5

WESTINGHOUSE  ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIF{A,   NEW  YORK
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Westinghouse 5FV8
6FV8

___    page  3

rl
AVERAGE      PLATE      CHARACTERISTICS

"     '.            Rated     Heater    Conditio
ns                     Pentode     Unit Plate    Current

Grid     2     Volts     =    125
IH===|IIIIIII   1111111 11 G r d   2  Current ----

=lJ====T!===III||||||||||||mll.

Grid      I     Volts    =0-....-....,.....-.. 111111111111111111111

=================== .5

========11111111111

============ I.0========1.I- I-
G r jd ' a

11
=0 ..====EE=EE|......-RI ..==E=EEEE.I-I......... 1111 ..

EEEE=EEEEE==...I.... 1111 11
I.5

..
I::EiiEi==ii===i===:i===iii==== =ii==ii==========|||l. .I-. ..

= = -2.0

-I.0 11111
-2.5

================== -3.O I
|I,'IIIII.=E======== I-2. 11
iiiiiiiEii======== '-35

I=i:,,,.I.||||||||il.mLII||E=E=E:=E ..11..1111111111.I -
4.

i-ffi
I==E=

============:==E== i-ELL'
I,    tl:,      ++           --.,-I-        .-rTTJ--(t       I

--     -i- I T"  I  I

loo                              200                                300                              400                               5000
Plate       Volts

AVERAGE      PLATE     CHARACTEBISTICS

11.I Rated     HeoTer    ConditionsGridIVolts=0 . Pl ate     Current•       ,             ,      ,       -I
I I I I I

.
I I Grid   2  Current-----

I
Grid    2    Volts    =    150

III. I ..I.11 ... .-I 11I 11I ..I
125

..
11 1111-.

GrJ.I I
Vo '

..." I ='5 •

..
11 .... I ..

I, 11I ...il =
11 I ....I ..

111 •
75

== = 11.11
00 11 ..I ..11 J

I

11 ..I I I. I 11 .... 11 ..
III . 50I

111

- 50I I I . t 11.... \+ . ' T
11.I

L

I 11 +

loo                                200                                300                               400                               500
Pla'e      Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NE:W   YORK



5FV8
6FV8 Westinghouse®
P®g®  4

AVEf}AGE      TRANSFEP     CHARACTERISTICS

R a' ed H ®0 '`er CO n di 'ions Pen lode Unit-

I I

\

+o``
®

fyo
~`b

I..

^0

qo

-lo                                  -8                                    -6                                    -4                                    -2

Grid       I      Volts

AVEBACE     TRANSFEB     CHARACTEPISTICS

RaPl ted     Heater    ConditionateVolts=125 S P entode    Unit
I

Ill 11 11 ||rJ||.I.|J.
11 11 11 11,,..`1..,,.11 11 11 I J|.|| ||,J|.

11 11 11 11 I,11111 I,J||11 11 1'111111111,'11.... 11 11 11 J|||||I J|||.. 11 1] J|.II|.,.Ill.. 11 J||||.I,J||||I. 11 11 11 I|||||, J|.I|.. 11 11 11 111111, 11111.. 11 11 111111,111111-. 11 11 11 I|||IrJ|||||.. 11 11 11 11..I,'1.I.111.. 11 11 I,111 J|||||rl11 11 11 1111'.Ill.1'`-. 11 ., I|||'J||||.I,II. 11 ||.J|||||,|].. .I I 11, ||||||'JII.. 11 11 J|||||rJII
11 11 |rJ.,|||r'I.I
11 11 I 11 |nl..IIII,||.I.. 11 11 I J|||||,1111I. I I. . 11 |||||r/||||.. 11 ®\ 11 rJ.I.||,I.|||.. 11 . 11 11 ||||||r/|||.I.. 11 I 11 11 |||||.J||||I.. 11 0 11 11 11111,,111111.. I. .II ..111'1111.11.. II I II I 11 II 11 II.I.,..11111•. 111111 ~ 11

fy
.111',....I.II. 11 11 I..,I,I..I,]1.. •`t, I \ I..,I.I.I.I,II. I ||rJ|||||,||I. \ 11I ||,/||..||'J||.. II I 11 I,I.11,I,111.. 11 .,,.11.11,I.11.. I I 11 1'I. I,.111.I,,I,111I. 11 11 rJ|||.I.,.||||.. 11 11 |||||I.J||||.. J|I |||||Ir,||III.. I I I I 11 I 11I •111.I,..11.I.. 11 11111,11..11.. .I 1111 1111.,I.I.11.. 1111 I...,J|...I.I.. 11 r`|.||||II.11111 11 11 r.I||||||,I.. .I I. .11.111',I.. 11111 llrJ.I I,11 11.111,11I. .I11111 I,`..I 11 1111.11,,.II. 1111. `1111 111111,'1.I•` 111111 `11111    J||II. 1111.I 11111 1111 11||||.'J|||II..I.'- I..11 11.. 11I    I,1111111 ., 1111 11          `11111I. 11 11,=1 11I. I   `  xllll.I11 111111-. |EIE=|I J`||I .r 1111111.. ....11 11111 11 11.Ill11 11111 11 111Ill.. 1111 111111

.. . I .
-10                                  -8                                    -6                                   -4                                   -2

G,id      I     Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Westinghouse®
Page  5

iii

A

AVEf]AGE      TRANSFEF{       CHABACTEBISTICS

Rated     Heater    Conditions I I I I I
Pentode      Unit

I

I I
I

I

P ate    Vo 's= 25 - I I I 1 I 1 II I I I

I 11 I I
I .I I I II

II

I

I
11

II

I II II I 11 I

11 I

' i
II I

I

I
I I aa)

II

II 0,
I I
I I. .\11
I 1111 JI 11111111

1

I
111111.I

I1111 1',

I ) 11 i,

I 11 I I I
J' I

I I \q,1111 I
I

I I I I

I I I

(

I 1
I

I

•-11
1

I I I 1 I I 11 r
'J I

I--

I I 1' aI -+ I
I

I

111 I
I I I I J^

I I li. I I I I I I I I

-14                -12                 -10                -8                 -6                 -4                 -2

Grid     I    Volts

AVEPAGE       PLATE       CHARACTERISTICS

6000    .E

Rated    HeaterConditions I

'11'1 I I-. I I 11 I

Triode      UnitI,I \. ~
I

I
1' 11

C)\\ Jl I

J|
t> ill

1'

+ I

.

I I

I

I

C)I

.I III III I I

I

I I

I

I

I I •'
I

I

11I )

I

I.
I

I

I
i
I

I

) I
I

I I I

L
Ill               I             11

ZOO                                                   400                                                  GOO

Plate      Volts

WESTINGHOUSE   ELECTRIC   COF`PORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIFtA,   NEW   YORK



5FV8
6FV8 Westinghouse®

Page 6

AVERAGE     TRANSFER     CHARACTEBISTICS

R a. t e d H e a I e r C 0• n d I I I 0 n S •• • I

I I I I I,

I I II I I I I I I I I
I

I I 1 I I I
I

I I I I I I I I I I I

I I

I I I

I I I I
I a, I,

I
I

I I \ 1,I

I I

lmI- I

I I
I Jn

I .
I

I I

1 \ 11
11 11I I 11 I, I

11 J„ II I I .' I 11
I I 11
I \4)I

I I

I ilF`|
11 I .. II I - I •

11
I J|

11
I.11

11
_, im iA

II,,u,
I I,-I
I

11
I illll
I I1

'̀'c)
1

I

I I
11 I

I I I

= =
I I I I

1111
-14                 -12                 -10                  -8                   -6                  -4

Grid      Volts

AVEPAGE    CHARACTERISTICS

- R at e dH111111 ea t e r    Conditions Triode Unit
I I I I 11

I

\ II

i
I11)

11
I

\i I\ •-I .II 11
11 I,

t 11
1 - \11
1 I r I I I

I I I

2.0I i I I` II II I I .LFT
Sodt I '\\s

e I I I IIII I I

11 I

II

a, IS = I'VI /I a L-
P I    I    I    I    IJLu

I I I

II

I11
I

III I 11 I I I S I

.:i
I 111 'rT-

`5 _L I I I I111111
I 1'11 I Ifl-̀-I_ I 1 I

''I

I 2
`

I I 11 I _i_rTI.,,~   I
I

I
I I I-

I I I Transcondu ctanc e
I

Plate     Resis lance
' I I I

I I II II

( '
II II

111111
I

II II II II

I

II II II

I

'111 II II II II Amp lit i ca ' i onFac'O r -
8                    12                   16                   20                  24                  28

Plate      Milliamperes

WESTINGHOUSE   ELECTF3IC   CORPOFIATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW   YORK



Westinghouse 6FVBA

iiE
July   15.   1963

TRI0DE  -PENTODE  TYPE  6FVBA

The   6FVBA    is  a   triode.pentode  type   designed   for   service   in   television   receivers.    The  triode   is   used   as   the
vertical   deflection   oscillator   and   the   pentode   is   used   as   a  general-purpose  or  intermediate-frequency  amplifier.
The  outstanding   feature   of  this  tube   is   its   ability   to  maintain   high   values   of   interelement   leakage  I.esistance
through-out  life.

The6FVBA has  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in  television
receivers   where  the  picture-tube  heater   is   in   series  with   other  heaters.    When  it  is  employed  in  this  type  of cir-
cuit   with   other   tubes   similarly  designed  having  the   same  heater  current   rating,   heater  voltcige   surges   across
individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
Cathode ........................    Cooled  Unipotontial
H® oto I :

Vol.ago(acordc)  ....................      6.3          Volts
Current  .......................       0.45±697o   Amperes
Wcrm.up  Time  (Note  1)  ..................      11     Seconds

Dircet  lnterelectrode  Capocitonces:

TI.iod®  Unit                                         Unshi®ldod                   Shioldod  (Note  2)

Gridtoplat® ...........      1.8                                 I.8                     pf
Input ................     2.8                                 1.8                    pf
o,,,pu,'' .............,. 5                             2.0                   p'

P®ntod®  Unit

Gridltoplato  ........   0.0.20          max.       0.010       max.   pf
lnpu,'  ...............     5.0                               5.0                   pf
Output ...............     2.0                               3.0                   pf

P®ntod®  Plate  to  Triodo
Plot®    ...............   0.15          max.         0.03      max.    pf

MECHANICAL

Bulb .............  ' .  I . '  ..................   T<%
Bos .....................   Miniature  9.pin  (JEDEC  E9-I)
Basing...................................9FA
Outline...................................6-2
Mounting..................................Any

Smc]ll-Button
9-Pin  Base

RATINGS                                          Triad. Unit
Design  Maximum  values         os vertical             P®ntodo

Oscillator(Note3)        Unit

PIche  Voltage  .........     330

Grid  2  Supply  voltage ....-
Grid  2 Voltage ............,
Posi.ive   Peak  Grid   1

Vol'ag®............-
Negative  Peak  Pulse  Grid
Voltago............250

Cathode  Current:
Average...........
Pedk.....,...,...

P I ate  D i s sip ati on (N ate 4}
Grid  2  Dissipation  .....
Grid   I  Circuit  Resistance:

330        in ex.            Vol ts
330        max.           Volts

See  Grid  2  Input  Rating  Chart

0        men.           Volts

_        max.           Vo Its

Fixed  Bias ..........         _
Self  Bias (N ate 4) ......     3.0

Heotorcathod®  Voltage:    (Both  Units)
Hooter Negative  with  Ro spoct to Cathode:

Total  DC  and  Peak    .  .  .
Hea.®r  Positive  with  Respect  to Calhode:
D C Component .......
Total  DC  and  Peak   . .  .

-       max              M®
-        mJax,               M Q

2.3       mor.           Watts
0.55        max.           Wons

0.25       max.      Legohm
1.0       max.   Megohus

200       max.           Volts

loo        max.           Volts
2cO        max            Volts

TYPICAL  OPERATING  CHARACTERISTICS
Triod.   pen.ode

Unit           Un i,

Platevoltage  ..................        125               125
Grid  2 Vol togo ..................
Grid   1Voltag® ..................
Amplification  Fac.or ..............
Plate  Resistance  (Approx.)   .........
Tronsconductance...............
Grid   I  Cutoff  Bias   (Nofo  5)  .........
Plate  Current   ..................
Grid  2 Cul'i.eat ..................

'25
_I.0           _ I.0

45
5600      200000       Ohms
8000           6500    pmhos
-7.5              -9      Volts

12                        12               MCL

4Ma

R®c®iving  Tube  Section

WESTINGHOUSE   ELECTRIC   CO-R-FbRATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



6FV8A Westinghouse
Poge  2

NOTES

1.       Healor    wcrm.up    time   is   defirrod   as   the  time  roquirod   for   th.

voltage   across  the  h.ater   to   roach  809ro  of  its  rot®d  value  afror
cpplying   four  tim.s  rated  hoot.r  voltage to a  circuit  consisting
of   the  tube   h®at®r   in    series   witli   a   r®sistonc®   equal   to  thi®®

times  rated  hector  voltog® divided  by  rotod  hooter  corr®nt.

2.       With  JEDECshield  NCL   315  conn®ct®d  to  pin  4.

3.      For   operation   in   a  S25   line,   30  frame  system   os  doscrib.d   in
•Stondcrds   of  Good  Engineering  Proctic.  far  Tolovision  Broad.

cos.lng  Stations,   F.d®rol   Communications   Commission...    The
duty    cycle    of   lho   voltage    pulse   not   to   exceed    15%  of  one
seann ing  cyc lo.

4.       In  stages   operating  with   grid   loak   bias,   an  adequatecathodo
bias   resistor  or  other  sui.able meciis  is  reqiiired  to  protect  lh®

tube  in  the  absence  of ®xitatiofl

5       Fcr  plate  current of  20 microampores.

GRID   2    INPUT    RATING    Cuf}VE

000000

\
I

I 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 I 00
Screen    Voltage    Expressed  os  Percent   of   Max.   Screen   Supply  Voltoge  Rating                                        c[.A...

The infom®tioa  coataiDed  hereia  i®  8upplicd without  a8®uming r®.pon8ibility for iDfringement  of patcntB  or other right.  of third  p®rtie. which
ibey r®.ultfrom its  use.  No license  ie  grentcd  byinplication or otherwiBc  under any patent or petcnt rigl).8  o£ We8tinghou8e Electric Corpo[atiot}.

WESTINGHOUSE   ELECTRIC CORPORATION,  ELECTRONIC TUBE   DIVISION,  ELMIRA,   NEWYOFiK
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Westinghouse
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12FX5

60FX5

Jonuory   15.1963

POWER  PENTODE TYPE  12FX5  AND  60FX5

The   12FX5  and  60FX5   clre  7-pin  miniature  power  pentode   types  designed   for   service  as  the  audio  output  tube.
The  out-standing  feature  of  these  types  is  high  power  sensitivity.    Very  low  drive  voltage  is  required.

The  12FX5has  been  designed  for  use  in  receivers  which  employ  series-connectedheaters, especially  in  television
receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.   When  it  is  employed  in  this  type  of  circuit
with   other   tubes   having   a   current   rating  of  450  rna.,  heater voltage  surges  across  individual  tubes  are  minimized
incismuch  as  the heater  warm-up  chciracteristic  is  controlled.

ELECTRICAL                                                                                                                                                MAXIMUM  RATINGS:

Catliod® ........................     CootodUnipot®ntial           DosignMoximum  Vciluos

H®oten                                                                       12F X5          60FX5
Voltago(acordc)   ...........       12.6          60±109ro         Volts
Curr®nt  .................   045±6%        0.10          Anpere
WormupTim®(Notol)  ..........  Il                     -           Seconds

Direct  lnt.r.loctiod®  Capacitonces  (Unshi®lded):
Grid  I  to  Plat®  .........................   0.65     ftpf
lnpu'' ................................    17    «"'
output ................................     9    ,4"I

MECHANICAL:
Bulb........I

Base,,,,.....

Outl in ........
Basing......,

Mounting  Position

Miniature  Button
7-Pin Base

T-5%

7-Pin  Miniature  (JEDEC  E7-1)

..............   '   .   .      5-3

................. |C;N

.................   Arry

Ploto  Voltage   ...................

Grid  2  Voltage  (Screen) .............

Grid   I   Positive  Voltogo    ............

Plate  Dissipation    ................

Grid  2  Dissipation   ................
Bul b  Te.aperatur®  (Note  2)  ...........

Grid   1   Circuit  Rosistanco:

Fixed  Bias ....................

Cathode-Resistor  Bias   ............

Hooter.Cathode  Voltage:
Heater  N®gative  with  Respect  to  Cothod®:
Total  DC  +  Peak  ...............

Hoator  Positive  with  R®sp®ct  to  Cathode:
DC  Component .................

Total   DC  +  Peak  ...........  :  .  .   .

TYPICAL  OPERATING  CHARACTERISTICS:
Plato  Voltage  ...................

Grid  2  Voltage ...................

Cathode  Bias  Resistor   .............
Peak  AF.Signal  Grid  1   Voltage ........
Zero-Signal   Ploto  Current   ...........

Max.-Signal  Plote  Current   ...........
Zero-Signal  G.id  2  Current  (Screen)  .....

Max.-Signal   Grid  2  Current  (Scr®on)  .....

Plato  Rosistonco  (Approx.)   ..........

Tronsconductonc®.....

Load  Rosistonce  ......
Power  Output   ........

Total   Harmonic  Distortion

200     max.              Volts

loo      max.              Volts

200      max.              Volts

I.             110                 Vol,s

..             115                Volts

•.              62               Ohms

3              Volts

..              36                   Ma.

I.               35                    Mo.

•.                 10                      Ma.

..                12                     Ma.

•.17500               Ohms

.........     13500           #mhos

..........        3000              Ohms

..........             L3               Watts

8      P®,Con'

NOTES

1.     Heater    warm-up    time    is    dofifled    as   th.  time   roqujred   for   the
voltage   across  the  h®ator   to   reach   80%  of  i.s rated  vdue  otter
applying   4   times   rolod   h®arler   vollog®  to  a  circuit  consisting  of

lho  tube  heater  in  series  with  a resistance  .qual .o  3tim®s  rated
heater  voltog®  divided   by  rated  h®ator  current.

2.     High     ambient    t®mperctur®     and    shielding    may   nec.ssitat®   a
reduction   in  operating  dissipation.   When  ^ibo  shi.Ids  ore  used,

it   is   advisable  to  point both  inside  and  outside  surf ac.s of  the
tube    shield    a    dull    blclck     cnd    to   provide   v®ntilotion    slots   to
reduce  oporcrring  temper ctur-

R.ceiving  Tube  S®ction
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WesTinghouse@ 60FX5

EiE

EiE

ct\

POWER  PENTODE  TYPE  60FX5

The  60FX5   is   a   7-pin   miniature   power  pentode  type  designed  for  service as
The  out-standing  feature  of  this  type  is  high  power  sensitivity  permitting  very

EL ECTR ICAL :

Cathode........

H®afo,i

Voltage  (ac  ol  dc)
Cur,ont,,.,,.,

Coated  Unlpotential

60  ±  '0%          Volts
0.10      Amp®'®

Dlroct  lnl®reloctrod®  Copocitancos  (Unshlelded):

Grid   1   to  Plate   .....................

Input............................

Output...........................

MECHANICAL:

0.65     u.ul
17    „pf
9     ulL'

.  .    T.5y2

7-Pin  Miniature  (JEDEC  E7-I)

Basing.........

Mounting  Position   .  .

Miniature  Button
7-Pin Base

January   15,1962

audio  output  tube  in  record  players.
low  drive  voltage.

MAXIMUM  RATINGS:

Design  Maximum  Values

Plato  Voltage  ...................

Grid  2  Voltage  (Screen) .............

Grid   1   Positive  Voltage     ............

P late  Dissipation    ................

Grid  2  Dissipation   ................

Bul b  TomperotureH   ...............

Grid   1   Circuit  Rosistonce:

Fixed   Bias ....................

Cathode.Resi stol  Bias   ............

Heater.Cothodo  Voltago:
Heater  Negative  with  Respect  to  Ccithode:
Total  DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode:
DC  Component .................

Total   DC  +   Peak   ...............

TYPICAL   OPERATING  CHARACTERISTICS:
Plate  Voltage  ...................

Grid   2  Voltogo ...................

Cathode  Bicis   Resistor   .............

Peak  AF-Signal   Grid  1   Voltage ........

Zero-Signal   Plate  Current   ...........

Max..Signcil   Plate  Cuiront   ...........

Zero-Signal   Grid  2  Current  (Scro®n)   .....

Max.-Signal   Grid  2  Current  (Screen)  .....

Plate  Resistance  (Approx.)   ..........

Transconductance.....

Load  R®sistance  ......
Power  Output   ........

Total   Hcli.manic   Distortion

200     max.             Volts

loo     max.             Volts
200      max.              Volts

..           Ilo              Volts

..             115                Volts

•.             62              Ohms

3              Vol,s
.   .              36                   Ma.

•.              35                   Mo.

•.                 10                      Mo.

..                12                     Mo.

..17500              Ohms

..........      13500            Hmhos

..........        3000              Ohms

..........             I.3               Watts

8     Po,Con,

NOTE

q    High    ambient    temperature    and     shielding    may    n®c®ssitat®   a

reduction   in   operating   dissipation.    When   tube  shields  are  used,

it   is   advisable   to   pciint   both   inside   and  outside  surfaces  of  the

tube  shield  a  dull  black  and  to  provide  ventilation  slots  to  reduce

operating  temperature.

Receiving  Tube  Section
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Westinghouse® 1 G3-GT

December  I,   1959

HALF-WAVE  VACUUM  RECTIFIER  TYPE   IG3-GT

The  lG3-GT  is  a  glass  octal  directly  heated  diode  designed  for  service  as  a  high  voltage,  low  current  rectifier.
This tube  is  particularly  well  suited  for  service  as  the  high  voltage  rectifier  in  Television  receivers  because  it  has
very  good  insulation  between  plate  and  filament  cind  requires  only  200  miiliamperes  of  filament  current.

GENERAL  DATA

ELECTRICAL:
Fi lament  (Coated):

Voltage  (ac  or  dc)   ..........
Current.................

Direct  [nterelectrode  Capacitances  (Unshielded):
Plate  to  Filament    ..........

MECHANICAL:
Bulb.....

Base.....

Ou,I i ne   ,,,,,,.

Basing......I

Mounting  Position

I.25^        Volts
0.20       Ampere

I.3                  uuf

T-9
Intermediate  Shell  Octal

(JETEC  85-82,    86-8,  87-166)
Short  Intermediate  Shell  Octol

(JETEC  85-8S,   86-60,   87-147}
9-51   or  9-52

3C
Any

Small Cap

Shorl Intermediate
Shell Octal

MAXIMUM  RATINGS

DESIGN-CENTER  VALUES:

(Except  as  Indicated)
Inverse  Plate  Voltage
DC  Component .........
Total  DC  and  Peak ......

St®ody-State  Peak  Plate
Cur,ant   a   ,,.........,

DC  Output  Current  ......   <

Frequency  of  Supply  Voltage
Maximum...........,

Minimum........-..,

Flyback     RF  Voltage
Rectifier.     Rectifier

21000  max. Volts
26000  max.  33000  abs.  max.  Volts

50                       30             max.       Ma.
0.5                      I.0              max.       Ma.

100              max.       Kc.
I.5                min.       Kc.

AVERAGE  CHARACTERISTICS

Tube  Voltage  Drop  (Approx.)   .
With  Plate  Current  of
7.OMa.dc .............                                          loo                              Volts

I   For   operation    in    a   525   lino,    30   frame   system   as   described   in
"Standards   of   Good   Engineering   Practice   for   Television   Broad-

casting  Stcitions,  Fedeiol  Communications  Commission".  The  duty
cycle   of  the   voltage   pulse   must   not  exceed   15   per   cent   of  one
scanning   cycle.

A  The   filament   voltage   must   never   be   less  than  I.05  volts  or  more
than    1.45   volts.

Inasmuch   as   the   tube   rating   permits   operation   at   high   voltage,
shielding  of  the  tube  for  x-roy  radiation  may  be  needed.

lclc

3C

BOTTOM  VIEW
Socket  Terminals   I,  3,  4,  5,  6  and  8  shall
not   be   used   as  tie  points  although  termi-
nals   I,   3,   5  and   8   may   be   connectgdto
t®rminal    7   to    reduce    corona   discharge.

Receiving  Tube See,i on

WEsi-INGHOUSE  ELECTFtlc  CORPORATION,  ELECTRONIC  TUBE  D[VISION,  ELMIRA,  NEW  YORK



1G3-GT Westinghouse®
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WesTinghouse 6GC5

January   15,  1963

9T9  BEAM.POWER  PENTODE TYPE  6GC5

The  6GC5   is   a  9T9   bearl+power   pentode  type  designed  for  service  in  the  output  stage  of  audio  amplifiers.    This
type  features high  power  sensitivity  and plate efficiency ot

ELECTRICAL
Cathode ........................   Cooled  Unipotential
H®at®,:

Voltage(acordc}  .................   6.3±0.6         Volts
Current ,...........................    1.20     Amporo

Direct  lnt®r®Iectrod®  Capaci tcncos:
Gridltoplal .......................     0.9            [t/tf
Input .............................       '8           't(t'
O`',p ,.,............................        1           llllf

MECHANICAL

But b ..................... ' ...........,...  T.9
Base .................  9.Pin  Button  Base (JEDEC  E9-68)
Ou,I in a  ................................... 9-7 I
Basing..................................9Eu
Mounting  Position   ............................  Any

low  plate  and  grid  2  voltages.

MAX IMUM  RATINGS

Design  Maximum  Values
Pl ate Vol tage ........
Pl cme  Di ssipation   ...........
Grid  2 Voltage ..............
Grid  Dissipation   ............
Heater-Ccthod® Vol tag.:

Hoat®r  N®gctive  with  R®sp®ct  lo  Cothod®:
TotalDC+Peak  ................  200    max.          Volts

Heater  Positive  with  R®sp.ct to  Cathode:
DCcomponont ..................   loo     mclt.          Volts
TotalDC+Peak  ................  200     man          Volts

Grid  1  Circuit  R®sistance:

Cathod®Bios  ...................   05     max.     Megohm
FixedBias .....................   0.1     max.     M®gohm

I.188"Max.
.062"Min.

\Base   9-Pin   Button

(JEDEC   N9  E9-68)

CHARACTERISTICS  AND  TYPICAL  0PERATloN
Class  AL  Anplifi®r

PI at. Vo' tag®  ...................    I 'O
Grid  2 Voltage   ..................    Ilo
Grid   1  Vollago   ..................- 7.5
Ccthod®  Bias  Rosisfor   .............       _
P.ck  A-F  Grid  1  Voltage ............    7.5
Zero  Signd  Plate  Current  ........-..      49
zero  signal  Grid  2 Current ...........        4
Max.  Signal  Plate Current   ...........     50
Max.  Signal  Grid  2 Cwrent ...........      10
Tronsccnductanc®...............8000
Pl ate  R.sl stonc®,  Approx ..........  13000
Load  R® si stonc®  ................    2000
Power  Output   .................  a .    2.1
Total  Hcrmonic  Distortion  ...........      10

The   information  contained  herein  is  supplied  without  assuming  responsibility  for

infringement   of   patents   or   other  rights  of  third  parties  which  may  result  from  its
use.    No    license    is    granted    by    implication   or   otherwise   under   any  patent   or

PRINTED  IN  u.s.A.                   patent  rights  of  westinghouse  Electric  corporation. Receiving  Tube Section
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Westinghouse®
6GE8

December  15,1959

HIGH  PERVEANCE  TRI0DE -  SHARP CUTOFF  PENTODE
TYPE 6GE8

The   6GE8    is    a   9-pin   miniature   high   perveance  triode   and   sharp   cutoff  pentode  type  designed   for   service   in
electronically   regulated   power   supplies.    The  triode   unit   is  used  as  a  series  regulating  tube  which  is  controlled
by  the  pentode  unit  acting  as  a  d-c  amplifier®

ELECTRICAL:                                                                                                                                                 MAXIMUM  RATINGS

Cathodes  .......................     Coafed   Unipot®ntial              DosignMaximumVoluos

Hoato,:
Voltage.........................

Cu rre n I  .........,...............

Direct  lntereloctrodo  Capocitonces  (Unshielded)

Triode  Unit:

Grid  to   Plate .....................

Input..........................

Output.   '   .......................

Pentode  Unit:
Grid   I   to   Plate   ...................

Input..........................

Output.........................

MECHANICAL:

Bulb........

Base,,,,,,,,
Outl ine   ,,,,,,

Basing.......

Mounting  Position

6.3          Volts

0.90     Ampere

1.5             IIPI
5.5               IJ.ftl

\.3            Ilut

0.02           „„f
8.0            p.p'
2.4             p.Ilf

...............     T-6.%

9-Pin  Miniature  (JEDEC   E9-1)

.................      6-3

.................   9LC

•................   Alny

Small-Bulton
-Pin  Base

Plate  Voltage  ...........

Grid  2  Supply   Volto``ie  ......

Grid  2  Voltage ...,.......

Plate  Dissipation .........

Grid  2  Dissipation   ........

Cathode  Current:
Avorago..............

Peak................

Hooter  Cathode  Voltage:
Heater  Negative  with  Respect
to  Cothodo  ...........

H®oler  Positive  with  Respect

to  Cathode  ...........

LIMITING  CIRCUIT  VALUES

Grid  Circuit  Resistance:
Self  Bias   .............

Pentode    Triodo
Unit           Unit

330            275       max.            Volts
275              --        max.            Volts

See  Grid   2  Input  Rating  Curve

I.0              7.0      max.            Watts

0.5               --       max.            Watts

50       max.                Ma.
•  -              175        max.                 Mo.

200            200       max.            Volts

loo             100       max.            Volts

2.2             2.2       max.    Mcgohms

AVERAGE  CHARACTERISTICS                           Pontodo    Triode
Plot.e  Voltage  .....

Grid  2  Voltage    ....

Grid   I   Voltage    ....

Plate  Resistance.  .  .
Transconductance  .  .
Amplification   Factor

Grid  I  Cutoff  Voltage

Plate  Current   .....

Grid  2  Ciirront .....

'50        '50        Volts
150            --         Volts
-2         -21       Volts

340000       1,080       Ohms
3200       5000    #mhos

--            5.4
-8®      -42.      Volts

5.5             35           Ma.
I.7              --            Ma.

Zero  Bicrs  Characteristic  (Triod®  Unit)

Plate  Vol'ag®  ...................   :  .

Grid  Voltage  ......................

Plato  Cllrront   .....................

Plate  Resistance  Characteristic  (Pentodo  Unit)
Plate  Voltage  ....................,

Grid  2   Voltage    ...................,

Plato  Current   ...............-..,.,

Plote  Resistance ..................,

®   For  plato  current  of  50  mi.cioompores.
•   For  plato  current  of 500  microamperes.

50             Volts
0             Volts

70                 Ma,

loo             Volts

50             Volts
100    4omperos
>7     Megohms

Receiving  Tube  Section
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6GE8 Westinghouse®
Pogo  2

AVEBAGE      PLATE      CHARACTERISTICS
Triode     Unit

Ra t ed     Heater    Conditio 111111111 I 11 1' 11 111 '1 Ill 11

II Ill1111]IllI I                                                      I            I            I            I             II

ns          I          111111111111 11111111111'1„'
1111 Ill11 I                                         1111                                        III'III

1111 11,I.11 1111
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Westinghouse® 6GE8

Page  3

AVERAGE      PLATE     CHARACTERISTICS

I Rated     Heater    Condi tions u-I  I  I  I  I  I  I  I  I  I  I  I I I I I Ill 1111                  I                 11                  I                   11 11 I
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GRID   2   INPUT   RATING    CURVE

Fi a te d He a I er C0 n d I tionS
I I I I I I 1 I I I

11 I 11111111
I 11111111
I 11.1111111 11111111

( II: ) 11111111
1111111111111111
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10                20               30               40               50               60               70               80               90              loo
GRID   2   VOLTAGE   EXPRESSED   AS  PEf}CENT   OF   MAX,  GRID   2     SUPPLY    VOLTAGE

CE-AI255
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Westinghouse® 6GH8

August  15,  1962

i  EEiiE

J^

TRI0DE-PENTODE  TYPE  6GH8

The  6GH8   is   a  9.Pin   miniature   medium.mu  triode  and  sharp-cutoff  pentode  type  designed  for  service  as  a  general

purpose  tube   in   television   receivers.    The   pentode   unit   is   intended  for  horizontal  oscillator  service.    The6GH8
has   been  designed   for  use  in  receivers  which  employ  series  connected  heaters,  especially  in  television  receivers
where  the  picture-tube  heater   is   in   series   with   other   heaters.    When   it   is   employed   in   this  type  of  circuit  with
other  tubes  similarly  designed  having  the  same  heater current  rating, heater  voltage  surges  across  individual  tubes
are  minimized  inasmuch  cisthe  heater  warmup  characteristic  js  controlled.

ELECTRICAL
Cathod .........................    Coat.d  Unipot®ntiol
H®ater:

Voltog.(acordc)  ....................    6.3            Volts
Cur..nt  .......................      0.45±6%     Amp®r.a
Warm.upTlm.(Not.1)  .................       11      Seconds

Dlroct  lnt.r®l.ctrod®  ctpacitonces :
Triodo  unit:                                    Unshielded      Shielded  (Note  2)

Cridtoplat®   ........     1JS                                  IJ5                          «4f
Input ..............     3.4                               3J5                         (t(tf
Output .............    1.7                              2.2                       p#f
Hooter to  Cathode

(Note3) ...........     3.0                              3.0                       ##f
P®ntode  Unit:

Grid   1  to   plate  .......  Oo02max,               0.015  max.             ##f
li`pu+ ..............    5.5                                5.5                         |1.lil
Output .............     2.6                              3.4                        /1(tf
Heot®r  lo  Cathode

(Not®3) ...........    3.0                               3.0                       ##f

MECHANICAL
Bulb....................................T6-'A
Base ....................   Minia.uro  9pin  (JEDEC  E9.1)
Basing..................................9AE
outline  ........... ' .  '  ' '  I  I ' ' '  '  ,  ' ...........    6.2
Mounting..................................Any

Small-Bulton
9-Pin  Base

MAXIMUM  RATINGS

D.sign  Maximum  Valu.s

Pl a,®  Voltag .........

Grid  2  Supply  Voltage  .  .  .

Grid   2  Voltog®    .......

Grid   1   Voltage:

P®ntod®

Unit  a,
Ho,iz,

OS c i I I a,or

Triod®  Unit    (Not.  4)

•       330                     350           max.            Volts

•           -                     330          max.           Vo Its
.           -S.®  Grid   2lnputRa.ingcharl

Positive  Bias  Value ....

Negative  Peak  Value  .   .  .
Cothod®  Current:
DC  Value ...........
Peak  Value    .........

Pl ate  Di s sip ction .......        2 5
Grid  2  Dissipation  ......-
H®at®r-Cathode  Vo ltoge:

Volts
Volts

Ma,

Ma,

Wcms

Wo,ts

Hector  Positive  with  Rosp®ct to  Cathode:
DCcomponent    ......        loo                     loo          max.           Volts
DC&Peak .........       200                     200           max.           Volts

Heater  Negative with  Respect  to  Cathode:
DC&P®ak .........       200                     200          max.           Volts

LIMITING  CIRCUIT  VALUES

Grid   1  Circuit  Resistance:
WithFixed   Bias   ......        2.2                      2.2           max    Megohms
Wth  Cathode  Resistor

Bias .............         2.2                      2.2           max.    Megohms

C HA R AC TE R IST ICS
Triode   Unit

Plate  voltog®  ............         125

Grid  2  Voltage ..........
Grid   1  Voltage ..........

Amplificalion  Factor   .....

Plato R®si stance  (Approx.)  .

Tronsconductonc®.......
Grid   1  Culoff  Bias  (Note  5)   ,

Pl ate  Col.rent   ...........

Grid  2  Current ...........

Rec.iving  Tube  section

WESTINGHOUSE   ELECTF2lc   CORPOF3ATION,  ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



6GH8 Westinghouse
Pog®  2

NOTES

I.     H®ol®r    Warmqup    Tim.    is   d®fin.d   as   the   tlm®   required   for   the

voltog®   across   the   heater  to  roach   809ro  of  its  rat.d  value  otter
applying   4  lim®8   rated   h.at®r   voltage  to  a  circuit  consisting  of

the  lub.  h®oler  in  a.rl®s  with  a  r.si stonco  equal  to  3timo.  rated
h®at.r  voltage  divld.d   by  rat.d  h.at.r  current.

2.    With JEDEC  chi.ld  #315connoctod  to  Calhod.  of  unit  under  t.st.

3.     With  JEDEC  shi®ld  #315  connected  to  ground.

4.     For     oporotion    in    a    525-line,     30-from®    television    Syst®m    as

d®scrib®d     in     ''StondaTds     of    Good    Engin.oring    Practice    for

T.l®vislon      Broadcasting      Station.,     F®d®rol     Communications

Commission."    The   duty    cycl.    of   the   voltag.  pul9®   must   not
®xc..d   15% of on.  scamlng  cycl-

5.     For  plot®  curl.nt  of  10  mlcroonp®r®s.

GRID    2    INPUT    BATING    CURVE

00806040200

I

\
I 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 10 0

Screen     Voltage    Expressed   as   Percent   of   Max.   Screen   Supply   Voltage   Ratino                                          cE-A8e.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  resultfromits  use.   No license  is  granted  I)yimplication  orotherwise  underany  patent or patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF3lc   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K
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Westinghouse

1,F\

May   15,   1961

SHARP-CUTOFF  TRI0DE 2GK5,  3GK5  AND  6GK5

The  2GK5,   3GK5  and  6GK5 are  sharp-cutoff,  seven-pin  miniature triode  types  designed particularly  for  service  in
V.H.F.  television  tuners  as  grounded  cathode  r-f amplifiers.

The  2GK5,   and  3GK5   have been  designed  for use  in  receivers  which  employ  series  connected heaters,  especially
in   television   receivers   where  the  picture-tube  heater   is   in   series  with  other  heaters.    When  each  is  employed  in
this   type  of   circuit   with  other  tubes   similarly   designed   having   the   same  heater   current  rating,   heater  voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

E L EC TR ICA L3
H®otor  chaioctorlstics:                               2CK5    3GK5   6GK5

Voltag®acoidc) ............     2.35         3.0         6.3          Volts

Ci.rient   ..................     0.60      0.45      0.20     Amporo
Warm-upTim®(Notol)   ........           11             11           --Seconds

Direct  lnt®i®loctiodo  Copocitance:    (Shielded)    (Note  2)
Grid  1  to  Plato   .  .
'npu,.........
Output........
H®ator  to  Cothod®

MECHAN I CAL :

Cathode........
Bulb..........

Bos®,,,,,,....

Outline.......'

Basing........,

0.52
S.0
3.5
2.5

......     Cooled  Unipotential

...............      T.5-%

Miniature  7-Pin.(JEDEC  E7-1)

.................     5-2
-----.-.........      7FP

Mounting  Position   ............................      Any

Miniature
7-Pin Base

KK

7FP

RATINGS:
Design  Maximum  ValLies

Plate  Voltogo  ..............

Plot®  Dissipation ............

Grid   I   Vol,og®:

N®gotive  Valu®  ............

Cathode  Current .............
Grid  Circuit  R.gistanc. (Solf  Bias)
Hooter  Ratings:

Allowoblo  Hooter  voltog.:             2CK5   3CK5   6CK5
Maxiitlum   .............--.-         6.9    max.    Volts
Minimum    .............----          5.7     min.    Volts

Allowable  H®o.®r  Current:

Maximum   .............         640        480           --max.        Mo.

MinlmuiTi    .............         560        420           .-min.         Ma.

H®at.r-Cathode  Vol.ago:
H®ot®f  N®gativ®  with  R®Sp.ct  to
Cathode  DC  ...........

Heotor  Poslt!v.  wilh  R®sp.ct .o
Colhod®  DC   ...........

CHARACTERISTICS  &
P,ate  Vol'og®  ....
Grid   I  Voltoo® ....

Plato  R.Slstanc®.  .

100100100   max.    Volts

loo        loo        loo   max.    Volts

TYPICAL  OPERATION:
.......,,,

Tronscondectanc®.........
Ciid  I  Cutolf  Bias  .........
Plalo Current  ............
Ampliflcatlon  Factor ........
Hot lnpul  R.sistanc. (Not.  4)   .
Hot  lnpu.  Copacitanc® (Not.  4) .
Noise  Flour.  (Not. 5) .......

'35      Volts
-1       Volts

5400       Ohms
15000    pmhos
.    S.oNoto3

1  I.5             Ma.

78
275       Ohms

11.2            4Hf

4.7             db

I.   H.®t.r   Wan.up   Time   is   d®fln®d   as  the   tim.  roquii®d  for  the
voltag.  ac.OSS  th.  h®at.r  to  rcoch  80%  ol  its iated  voluo  oftor
applying  fouitlm.8 rated  h.at®i voltoo. to  a  circuit  consisting of
the  tube  hcator  in   series  with  a  r.sis.anc® equal  to throe times
rotod hooter voltao. divided  by rated  h®ater  cu.rent.

2.    With  JEDEC  shield  No.  316  conn.ct®d  to  Pin   I.

3.    Ciid  Vol.a  for  gin =  150 /ziTihos:    -4.2
Crld  Volts  for  gin =  15004mhos:    -2.5

4.   Measur.d  at ZOO  Mc.  with  plot. a.  signal  ground.

5.    In   a   200  Mc.  noise-matched,   optlmiz.d,   n®utralizod,   grounded-
cathode  t.iod®  amplifier  stog®.

Rec.iving  Tube  section

rfeiiffi6uT3EilECTRic  cos-pORATi6N,  EL-E`ciiE5Nic  TUBE  DivisioN, ELMiRA,  NEvii6ETK





Westinghouse 6GK6

Juno   15   1963

rl

EiE

POWER  PENTODE  TYPE  6GK6

The  6GK6   is  a   9.pin   miniature   power  pentode   designed   for   service   as   an  audio  or  video  output  amplifier.    It  is
intended  for  television  receivers  and  combines  high  power  sensitivity  and  plate  efficiency  with  low  distortion,  low
driving  voltcige  req uirements  and  low  grid-plate  capacitance.

ELECTRICAL

Cathode ........................    Coarod  Unipotentid
Hooter:
Voltage  .......................        6.3                    Volts
Current  .......................      0.76                Ampero

D iroct  lntorelecrrodo  Cap cx: itoncos:

Cridltoplote  ..................      0.14   max.               pf
Platoto  All  o.herElements ..........         7.0                            pf
Grid  lloAll   otherElomonts  .........       10.0                            pl

MECHANICAL

Bulb....................................T47±
Base ....................   Miniature  9-Pin  (JEDEC  E9.1)
B asi ng   .............  ®  .....................  9CK
Mounting  Position  ............................   Any

Miniature      9-Pin

(JETEC      E9-I)

MAXIMUM  RATINGS                  AC  Lino               Vibrator

D®sign  Maximum  Values     Powersupply    Poworsupply
2 75              in ex.         Volts
275               max.         Vo Its
9. 9              max        Wo.ts

•.        605    lTk]X.          Volts

I.       605    max.         Volts
•.            2   max.        Watts
..         100    mcoc.          Volts

P I ate  Vol tage  ........     330
Grid  2 Voltage ........     330
Plato  Dissipation   .....    13.2

Cutoff  Operation:
P late Vo ltago  .................
Grid  2  Voltogo   ................

Grid  2  Dissipation  ...............
Grid   1  Nogativ®  Voltage  ...........
Grid   1  Voltage  for

Grid   1  CtJrrent  of  0.3 «amp®ro    ......

Cathode Current ...................
Heater  Cathode Voltage   .............

-1.3   max.        Volts

65   max.            MQ
±100   mow.         Volts

Grid   I  Circuit  Volues:

Fixed  Bias .....................       0.3   max.   Mogohm
Cathode  Resistor  Bice  .............         I.0   max   M®gohm

CLASS  A  AMPLIFIER

(one  tube)

TYPICAL  OPERATING  CHARACTERISTICS
Platevoltage ........................       250        Volts
Grid2Voltago ........................       250        Volts
Grid1Voltoge ........................- 7.3        Volts
orcathode   BiasResisfor  ................       135        Ohms
Plot.Loadlmpedonco   ..................    5200        Ohms
Platocurr®nt(Zerosignal.)  ...............         48             Ma.
Grid2Curront(Zerosignal) ...............        5.5            Ma.
Trcmsconductance   .....................  11300      pmhos
Plo.®Rosistonc .......................  38000        Ohms
Amplification  Factor  (Grid  2  to  Grid  1)    ....

Power  Output  .....................
Distortion  (Total  Hamonic)  ............

'9
5.i       W atts
10   Porcont

Receiving  Tube  Section

WESTINGHOUSE    ELECTRIC    COF3POF3ATION,   ELECTRONIC   TUBE    DIVISION,   ELMIF3A,    NEW   YORK



6GK6 Westinghouse
Poe. 2

PUSItpuLL  CLASS  AB  AMPLIFIER

TYPICAL   OPERATING  CHARACTERISTICS
Pla'®  Vol'og® ....................
Grid  2  Voltage   ...................
Common  Cathode  Bias  Resistor   ........
P Iota+a-P late  Load  lmpedonco .........
RMS  Input  AF  Voltage   ..............
Plate  Current (Zero  Sjgnal)   ...........
Plct®  Current  (Max.  Signal)  ...........

Grid  2 Current  (Zero  Signal )    ..........
Grid  2  Current  (Max.  Signd ) ...........
Powcr  Output  ....................
To.al  Harmonic  Distortion ............

PUSH-PULL  CLASS  a  AMPLIFIER

TYPICAL  OPERATING  CHARACTERISTICS

Volts               Plat®Voltoge ...................         250
Volts               Grid2Voltage   ..................         250

300         Volt s
300         Vo I,s

Ohms               Gridl   Biasvoltag®  ...............- 11.6    -14.7         Volts
Ohms               Plate.to.Plate  Load  lmpedcr`c® ........      8000
Volts              RMslnputAFVoltage   .............             8

Mo.              Plote  current(Zerosignal)   ..........           20
MQ               Plotocurrent(Mclx.  Signal)   ..........           75

MCL               Grjd2Current(Zerosignal) ..........          2.2

Ma.               Grid   2Current(Max.Signal) ..........             15
Watts               Poweroutput  ...................           11

Percent              Total  Hormonic  Distortion  ...........              3

OPEBATING        CHARACTERISTICS

PUSH   -PULL    CLASS    AB_
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Power     Output     in    Wcitts

8000         Ohms
'0        Volts
ls            Ma.
92                MCL

1.6              Ma.

22             Ma.
'7       W a„s
4    P®rcen,
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Westinghouse 6GK6

Pa8®   3

Rated    Heciter   ConditionsGrid2Volts=250
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6GK6 WesTinghouse
Pog®  4

AVERAGE      TRANSFEB    CHARACTEBISTICS

Rated    Heater   ConditionsPlateVolts=250
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Grid     I    Volts

The  information  contail`ed  herein  is  supplied  without  assuming  responsil]ility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  resultlromits  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  patentrights  of Westinghouse Electric Corporation.
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Westinghouse 6GL7

September  [5,1964

DUAL  TRloDE  TYPE  6GL7

The   6GL7  is  a  dual  triode  with  dissimilar  sections  designed  for  use  in  television  receivers.    High  mu  triode  No.1

(Pins  No.  4,  5 &  6)  is  designed  for  service  as  a  vertical  deflection  oscillator®    Triode  No.  2  (Pins  No.1,  2  &  3)  is
designed  for  operation  as  a  high  efficiency  vertical  deflection  output  amplifier  and  has  a  low  mu.

ELECTRICAL
Cothod®s.......
Ho®te,:

Voltage  (ac  or  dc)
Current.......

. Coated  Unipotentlal

..   6.3±10%        Volts

.....   I.05   Ampere

Direct  lnt®rolectrode  Capacltonc®s  (Unshielded):
Unit'    Uni,2

MAXIMUM  RATINCS
Design  Maximum  Values  (Note  1)

TriodeNo.1     Triod®No.2

as  v®rticol     os  vertical
D®floction       Deflection
Oscillator         Amplifier

Grid  to  Plate.
Input......

Output.....

MECHANICAL

Bulb.......

4.0          8.0       pf
2.2          6.0       pf
0.6           1.3       p'

.T-9
Boso .......... Short  lntermediafe  Shell  Octol  (JEDEC  88-58)
Outl i ne   ....................................  9.5

Basing...................................8BD

Mounting  Position Any

Plato  Voltoge  ........

Peak  Positive  Pulse  Plate
3SO

Voltage  (Abs.  Max.)  .......-
Peak  Negative  Pulse
Grid  Voltage ...........    400

Plato  Dissipation (Note 2)   ....  I.0

Cothodo  Current   ..........-
Peak  Cathode  Current .......-
Heater-Cathode  Voltage  Heater

Negative  with  Respect to  Cathode
Total  DC  clnd  Peak ......    200

Heater  Positive  with  Respect to  Cothod®
DC  Component ..........    loo

Total  DC and  peak .......    200

550            max.    Volts

1500            max.    Volts

250            max.    Volts
10            max.    Watts

50            max.        Ma.
175             max.         Ma.

200           max.    Volts

100            max.    Volts
200           max.    Volts

Grid  Circuit  Resistance:
withcathodeBias  .......     2.2                         2.2             max.      M®g.
wlthFixodBios .........      1.0                           1.0             max.      Meg.

CHARACTERISTICS  AND  TYPICAL  OPERATION
TrlodeNo.1      Triod®No.2

Plotevoltage  .............  275         2SO         175      60        Volts

Gridvol.age ............   Note3          -3        -25        0        Volts
Platocurront   ..............  13               2            46100             Ma.

PlatoRoslstonc® ............-   30000        780        -        Ohms
Transconductonc®   .........   1600      2200      6400        -     +tmhos
Amplification  Factor ..........-           66              5
Gridcutoff voltage(Noted) .....-- 5.3       -60

NOTES

1.       For  operation   ln  a   525-line,   30-frame   system   os   descTib®d   in
•`Standards   of  Gtod  Engineering  Proctico  for  Television  Broad-

casting    Station,    Federal    Communications   Commission".    The
duty   cycle  of   the  voltage  pulse  must no.  exceed  15  per  cent of
one  scanning  cycle.

2.      In   stages   operating   with   grid   leak   bias,   an  adequate   cathode
bias   resistor  or  other   suitable  moans  is  required  to  protect  the
tube  in  the  absence  of ®xcitatlon.

3.      Adiust  lo  l3  Ma.  plot®  aJrront.

4.       For:    Unit  I   current  of  20  microamporos.
Unit  2  current  of  200  microomperes.

Receiving  Tube  Section
I

The  information  contained herein is  supplied without assuming responsibility for infringement of patents  or other rights  of third parties  which
may resultfromits  use.  No license  is granted by implication or otherwise  under any patent orpatent rights  of westinghouse Electric Corporation.
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Weslinghouse 6GN8

8GN8

April    15,    '9('1

HIGH -MU  TRI0DE -SHARP -CUTOFF  PENTODE  TYPES  6GN8  AND  8GN8

The   6GN8   ancl   8GN8   are   9-pin   miniature   high-mu   trioc!c   aiid    sharp-cutoff   pentc>cje   t`/pes  designed  for  service  in

color   and   black-cmd-white  television  receivers.    The  tricide  unit  is  designed  for  service  as  a   sync  separator,   sync
clipper  and  phase  inverter  while  t[ie  pentode  unit  is  designecl  for  operation  as  a  video  amplifier.

The  8GN8  has  been  designed  for  use  in  receivers  which  employ   series-connected  heaters,  especicllly   in  television

receivers   where   the   picture-tube   heater   is   in    series   witii  other  [ic>,]t€.rs.     When   it  is  employed  ifi  tiiis  type  of  cir-

cuit   with   other   tubes   having  a  heater  current  rating  of  600  ma„   hec}tt=`r  voltage  surges  across   individual   tu}3es  are

minimized  inasmuch  as  the  heater  warm-up  characteristic   is  coiltrollcd.

ELECTRICAL:                                                                                                                                                           MAXIMUM   RATINGS:

Cathodes   ................   a   .......  CoatedUnipotential             DesignMciximumVolues.

Heater:                                                                                6GN8              8GN8

Voltage(acordc)    ..........      6.3±10%                  8.0              Volts                  Platevoltage  ......

Current   .................                  0.75      0.6±6%         Ampere

Worm-upTime(Approx.)A    .....                                                      11        Seconc!s

Direct   lnterelectrode  Ccipcicitances:   (Unshielded)

EiE

Triode:

Grid   io   Plate     ............

In pu t  ..................

Ou tpu t .................

Pentode:
Grid    I   to   Plate    ...........

Inpu,..................

O utpu t  .................

Coupling:

Pentode  Grid   1   to  Triode   Plate.

Pentode   Plate   to   Triode  Grid  .   .

Pentode  Plate  to  Triod6   Plate   .

MECHANICAL:

Bulb....................

Base,   I   ,,,,,,..,..,......

Outl ine    ..................

Ba s in g ...................

Mounting   Position    ..........,

.......          0.1        max.       4t(Jf

•.......                11                                  /1/tf

•.......         4.2                         lJ-llI

•........ 005      rT,ax.       lip.i

........   0.018       max.      HHf

........      o.`|       ri`ax.       fLFLt

................      T-61/2

Miniciture  9-Pin   (JEDEC   E9-1)

.................       6-3

.................   9DX

•................   Any

Small-Button
9-Pin  Base

Grid   2  Supply   Voltage .....

Grid   2   Voltage     .........

Plate   Dissipation     .......

Grid   2   Dissipation   .......

Positive   Grid    -I    Bias   Voltage

Gricl   1   Circuit   Resistance

Fixed   Bias  ...........

Cclthode   Resistor   Bias   .   .  .

Triocle      Pentode

330                 330           max.             Volts

330           max.             Volts

See  CE-A825

I.0                         5             max.               W.atts

i.i             max.              Watts

0                         0            mc]x.              \/olts

0.5               0.25           max.      Megohm

1.0                      I.0             max.        Mecohn-I

Heater-Cathode  Voltage:

Heater  Negative  with   Respect  to  Cathode
TotalDC+Peak   .......          200                  200           max.             Volts

Heater  Positi ve  with  Respect  to  Cathode

DCCoJilponent    ........           loo                   100            max.             Volts

Total   DC+Peak   .......         200                 200           max.            Volts

CHARACTERISTICS  AND  TYPICAL   OPERATION:

Plate  Voltage  .   .   .   `   ....,
Grid   2   Voltage     ........

Grid    1    Vo!tcige      ........

Cathode   Lios   Resistor   .   .   ,

Amplification   Factor     ....

Plate   Resistclnce   (Approx.)

Tran scon du c.ton c e   .....,

Plcite  Current   ........,

Grid   2   CiJrrent ........

Grid   1    Voltage ........

Hls

KT                                PpN

9DX

Triode          Pentode

250          60            200        Volts
--         150              150         Volts

-2            0              --        Volts

----             loo        Ohms

lot,----

37000          --60000        Ohms

2700          .-11500      /Jmhos

2          55 *           25             Mo.
•.            18*          5.5              Mc,.

-5®                     -10D    Volts

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIF`A,   NEWyoF3K



6GN8

8GN8 Weslinghouse
Pog®  2

•    H®a.or    Worm-Up    Time    is    defined   os   the   time   required   for   the
voltage   cicross   the   h®ater   to   roach   80%   of   its   rated  value  otter
applying   4   times   .ot.d   hoat®r   voltage   to   a  circuit  consisting  of

lh®    tube     h®a.®r    in     s®rios    with   a   resislance   ®quol   to   3   times

rated  heater  voltog®  divided  by  rated  heater  current.

*    These  values  can  b.  m®osurod  by  a  Ire.hod  involving  a  ro-curron.

wov.(orm   such   that   the   plate  and  grid  2  dissipation  will  b®  kept

within  ratings  to  pro+en.  domog®  .o  the  twbo.

®     For  plate  cllrr®n.  of  20  micioamp®res.

I    For  plato  current  of  loo  microamporos.

I     Design-Maximum    ratings    ore    limiting    values    of    operating   and

environmenlal   condi.ions   opplicobl®   to   a   bogey  tube  of  a   speci-

lied    type   as   dofin®d   by   its   published   data,   and   should   not   be

oxceed®d   under   .he   worse   probable   condilions.    The  tube  monii-

facturer    chooses   these    values    to    provide   occoptoble    service-
ability    of    the     tube,     talking    responsibility    for    the    otf®cts   of

changes   in  operating  conditions  due  to  voriotions   in  tube  chciroc-

teris.ics.    The    equiprnont    manufocturor    should    design    so    that

initially   and   t'nroutjhout   life  no  design-maximum  value  for  the  in-

tended   service   is   exceeded   wi.h   a   bogey   tube   under  the   worst

probable     oporoting    conditions    wilh    rospec.   .a    supply.vollago
variation,    equipment    control   adjustment,    load   variation,    signal

variation,  and  ®nvironmentol  conditions.

AVERAGE     TBANSFEB     CHARACTERISTICS

Bat edH ea'®rC and i I ions Triode    Un,lt

~~

too,

.,

o\`9, too , , o
o`O

fy6,, ..
`¢0, oC)

8
q i ,

// / // /
T rans cond uc'a nco / / / /
A mp'i ficat ion Fact Or- / /

®0 / /
..

4)
a

..
/ / /

-o`/ / fry

C) / /
'`. / / 4) ae

a®

/ / /

6.0              5.5              5.0              4.5              4.0              3. 5              3.0              2.5              2.0              I.5                I.0              0.5                     0

Grid     Volts
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AVE.PAGE       PLATE     CHARACTERISTICS
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AVERAGE     TBANSFER     CHARACTEFusTICS
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AVEBAGE     TBANSFER     CHARACTERISTICS

•rfu

RatPloted     HeatereVolts,= Condi200 lion S P en ' 0 de un I I
I. 111111 111111 111111 11111111

11 11 I.11
11 11 1111
11 11 11111
11 11 11111
11 .. 11111
11 11 11111.I 11 11111
11 11 11111
11 11 11111
11 11 Ill

PlateGrid Curre2Currntent
11 I. 11111
11 11 11111
11 11 11111
11 a. 11111
11 Ill
11 11111
11 11111
11 11111
11 Ill,,I
11 11,`1
11 `1 I|,Jll
11 11 I,Ill
11 11 1',..I
11 11 J||II
11 11 11
I 11 1111111 1111111 1111111 11111

I 11 11111
I 11 1111111 I111`1 11 11111

11 11 11111.I 11 Ill
11 11 Ill.I
11 I. ||Jrlll
11 11 =111
11 11 11111
11 11 I111
11 I. 11
I
I `1 .11 11

`
Ill

I 11 0 11
I 11

g>
IIIrl

I I \
I

r...I
I

V
11111

\
11111

I ', 11111
1111]11

•
1111. 11

\ ` 11.1]11 .1111
I I. I
11

5o

-10              -9               -8               -7                -6              -5               -4               -3               -2                -I

Grid    Volts
C E- A ' 7 90

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF`ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



6GN8

8GN8 Wes[inghouse
Page  6

AVERAGE    TRANSFER    CHARACTEBISTICS
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The   information    contained   hereiri    is    supplied   without  assuming   responsibility   (or  infringement  of

pQtrints   or  other  rights  cif  lhircl   parties   which   may   result   from   it;  use.      No   license  is   granted  by   im-
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Westinghouse 6GU7

February  1,   1965

TWIN  TRloDE  TYPE  6GU7

The  6GU7   is   cl   9-Pin   miniature   medium-mu   twin   triode  type   designed   for   service   in   matrixing   circuits  of  color

television   receivers.     Its   applications   also   include   multivibrators,   synchronizing  amplifiers,  oscillators,  mixers,
cnd  industrial  controls.    The  tube  has  separate  cathode  terminals  for  each  triode.

The  6GU7  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters.    When  it  is  employed  in
this   type   of   circuit   heater   voltage     surges    are    minimized    inasmuch   as   the   heater   warm-up   characteristic   is
controlled.

E LE C,T R IC A L

Cathodes..........
Heofer:

Voltage  (ac  or  dc)   .  .  .

Cur,ent..,,......
Worm  Up -Time  (Note   I)

.  Coated  Unipotential

...6.3                     Volts

0.60±0.04     Ampere
...11               Seconds

Direct  lnterelectrode  Copocitances  (Unshielded):
Unit   I

Grid  to  Plate ...........

Input................

Output...............

Plate  Unit  1   to  Plate  Unit  2.

MECHANICAL

Bulb.................

Base  ®   ,,,,,,,,,,,,....

O utl i ne   ,,,.,,,........

Bas ing ................

Mounting  Position   ........

................     T-6y2

Miniature  9-Pin  (JEDEC   E9-1)

..............       EIA   6-3

..............   E'A  9LP

•................    Any

Small-Bullon
9-Pin  Base

CLASS  A  AMPLIFIER

MAXIMUM  RATINGS  PER   UNIT

Design  Maximum  Values

Plclte  Voltc]ge  ...................

Positive  Grid  Voltoge ..............

Plate  Dissipation .................

Heater-Cathode  Vol tage:
Heater  Positive  with  Respect  to  CQthode:

DC  Component .................

Total   DC  and  Peak ..............

Heater  Negative  with  Respect  to  Cathode:
Total   DC  and  Peak ..............

Grid   Circuit  Resistance:

Fixed   Bias  ...................

TYPICAL  OPERATING  CHARACTERISTICS
Plate  Voltage  ...................

Grid    Voltclge ....................

Amplification  Factor    ..............
Plate  Resistance  (Approx.)   ..........

T ran scon d uc ta nc e   ................
Plate  Current   ...................

Plclte  Current  at  Ecl =  -14   ..........

Grid  Cutoff  Bias  (Note  2)     ...........

330   max.         Volts
0   inox.         Volts

3   max.         Watts

loo   max.         Volts
200    max.         Volts

200    max.         Volts

1.0    max.    Megohm

....-  250      Volts

..      -10.5      Vol,s

.....    17                 _

...     5500      Ohms

.  .  .     3100   #mhos

...1'.5            rnA

.....      4            rnA

....- 23     Volts

NOTES

1.    Heater    Warm-up   Time   is   defined   os   the   time  required   for  the

voltage  across   the   heater   to   reach  80%of  its  rated  value  otter
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of
the   tube   heater  in  series  with  a  resistance  equal  to  three  times
rated  heater  voltage  divided  by  rated  heater  current.

2.    For  plclte  current  of  50  microamperes.

The  information  contained  herein  is  supplied  without  assuming  responsil]ility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may resultfrom its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF3IC   CORPOF3ATION,   ELECTFtoNIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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September   15,1962

HORIZONTAL  AMPLIFIER  BEAM.POWER  PENTODE  TYPES  6GW6,12GW6  AND  17GW6

The  6GW6,    12GW6   and   17GW6  are  octal  based  beam-power  pentode  types  designed  for  service  as  output  amplifier
in   horizontal   deflection   circuits   in   television   receivers.    These  types  are  characterized  by  high  zero  bias  plate
current,   high  plate  current  to grid  2  current  ratio  and  high  DC  plate  supply  voltage ratings.    These  features  with  a

plate  dissipation  rciting  of  17.5  watts  make  this  tube  especially  desirable  for  its  designed  service.

The 12GW6  and  17GW6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   television   receivers   where   the  picture-tube   heater   is   in  series  with  other  heaters.    When  each  is  employed  in
this  type  of  circuit   with   other   tubes   similarly   designed   having   the   same   heater   current   rating,   heater   voltage
surges  across   individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
Cathode ......................... Coated  Unipotentiol
Fi lament:                                                    6 GW6           12GW6           17CW6

Voltage  (ac  ordc) .....   6.3±  10%               12.6                16.8          Volts

Current  ..............   I.20   0.60±6%   0/15±6%     Ampere

Worm~pTim®(Note   I)   ......-                     11                     11     Seconds

Direct  lnter®Ioctrodo   Copacjtonces  (Unshielded):

Grid  to   Plcito   ........

Input..............
Output.............

MECHANICAL  ,

Bulb............... ......... T-12

Base ............   Short  Medium  Shell  Octal  (JEDEC  86-122)
Basing....................................6AM
Top  Cap ....................... C]-3,  Skirted  Miniature

Mounting  Position   ............................   Any

HORIZONTAL   DEFLECTICIN   AMPLIFIER  (Note  2)

MAXIMUM  RATINGS

Design  Maximum  Voll[es

D.C.  P late  Supply  Voltage

(Boost  +  D.C.  Power  Supply)  ......
Peak  Positive  Plot®  Voltage   .......

P®ok  Nogativ®   Pulse  Plate  Voltage .  .  .

Plate  Dissipation   (Note  3)     ........

Peak  Negative  Grid   1  Voltage .......
D.C.  Grid  2  Voltage  .............
Grid  2  Dissipation  ..............

Average  Cathode  Current ..........
Pooh  Cathode  Current ............

..    770   max.         Volt:

•     6500   max.         Volts

.      1500    max.          Volts

..17.5   max.          Watts

..    330    max.          Volts

..    220.  max.          Volts

..    35   max.         Watts
•.175    max.                MCL

•.    550   max.               Mc..

Grid   1  Circuit  Rosistanc®  (Note   4)    .......      I.0    max.    Megohm

Bulb  Tempera.ure  (At  Hottest   Point)   ....
Hooter-Cathode  Voltogo:

Heater  Ne8otive  with   Respec.  to  Cathode
Total  DC  +  Peck  ...............

Healer  Positive  with  Respect to  Cathode
DC  Component .................
Total  DC  +  Peck  ...............

240    max.                ®C

..    200    mclx.         Volts

..loo    max.         Volts

..    200    max.         Volts

Receiving  T|.be Section

WESTINGHOUSE   ELECTF3lc   COF3POF2ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,   NEW   YORK



Westinghouse
Page  2

AVERAGE  CHARACTERISTICS

PENTODE   OPERATION

PloteVoltoge  ..........................     250      Volts

Grid2Voltage ..........................    150      Volts

Grid   1  Voltage ........................- 22.5     Volts
PlateCurrent  ...........................   70         Ma.

Grid2Current ..........................     2.I          Ma.

Transconductance   ......................     7100   /tmhos
PlateResistonce .......................   15000     Ohms

ZERO   BIAS

Plate  Voltage  (Note  5)   .....................

Grid  2  Voltage  (Note  5) .....................
Plato  Current  (Note  6) ......................
Grid   2 Currenr  (Note  6)  .....................

CUTOFF
Plate  Voltage  .............
Grid  2  Voltage    ............

Pl ate  Current  .............
Grid   1  Voltage  (Approx.)  ......

TRIODE   AMPLIFICATION  FACTOR
PI ate  Vo ltQge  .............
Grid  2  Voltage   ............
Grid   1  Voltage   ............
Amplification   Factor

•..,,,,   150    Volts

Connected  to  plate
• .  .  c ,    -22j   Vol,s

4.4-

NOTES

1.     H®otor    Warm-up    Time    is   defined   as   the   time   required   for   the
voitago   across   the   hooter   to   reach   80%   of  its  rated  value  after
applying  fourtimos  rored  hooter  voltageto  a  circuit  consisting  of

the  tube   heater   in  series  with  a  resistance  equal  to three  times
rated  hector  voltage  dividecl  by  rated  lieoter  current.

2.     For   operation   in    a  525-line,   30   frame   system   os   described   in
•'Standcrds      of     Good      Engineering      Practice     for     Television

Brocldcasting    Stations;   Federal   Communications   Commission."

The   duty   cycle  of  the   voltage  pulse   not   to   exceed    15%  of  the
scanning  cycle.

3.     In   stages   operating   with   grid    look   bias.   an   adequate      cathode
bias   resistor  or   other   suitable   moans   is   required  to  protect  the
tube  in  the  absence  of  oxcitation.

4.      Using  grid.leak  bias.

5.     Applied   for   short   interval    (maximum   of   2   seconds)  so  cis  not  to
damage  tube.

6.     These  values  con  be  measured  by  a  method  involving  a  recurrent
wove form   that   such  the  plate   and   grid  2  dissipation  will   be  kept

within  ratings  to  prevent  damage  to  the  tube.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of  third  parties  which
may  resultfromits  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  paten[rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   COFtpoF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K
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August  1,1964

TRloDE  &  FRAME -GRID  PENTODE  CONVERTER

TYPES  4GX7,  5GX7,  6GX7  AND  8GX7

The  4GX7,   5GX7,   6GX7  and   8GX7   are   medium-mu   triode   and   sharp-cutoff  frame-grid  pentode  types  designed  for
oscillator-mixer   service  in  V.H.F.  television  tuners.    The  pentode  section  features  high  transconductance  and  low

grid  1-to-plate  capacitance  to  ensure  high  gain  with  good  stclbility  in  amplifier  operation.

The   4GX7,    5GX7   and    8GX7   feature    controlled    heater  warm-up   time  and   render     reliable   service   in   properly
designed  series  heater  circuits.

ELECTRICAL
Cathodes  .  .
Heater:

Voltage  .  .
Cu,rent   ,  ,

•........     Coated  Unipotential

4GX7    5GX7    6GX7    8GX7
4.2         5.6         6.3         7.7          Volts

0.60      0.45      0.40      0.30     Ampere

Worm-UpTim®(Notol)  ....,     11            11              -            ll    seconds

Direct  lntoielectrode  Capacitances:    Shielded    (Note  2)
T,iode:

RATINGS
Design  Maximum  Values

Plato  Voltage  ......

Grid  2  Supply  Voltage.

Grid  2  Voltage ......

Triode    Pentode
275             275        max.         Volts
.    -            275       max.        Volts

Soo  Grid  2  Input

Rating  Curve
Plot®Dissipation    ............ I.5               2.2        Ii)ax.          Watts

I++

Grid  to  Plate ............

Input.................

Output................

Pentodo:
Grid  1   to  Plato   ..........

Input.................

Output................

Grid   1   to  Grid  2 ..........

MECHANICAL
Bulb...................

Base....,..,,,,,,,,,,,,

Ou,lino,,,,,,,,,,,,,,,,,

Basing..................

Mounting  Position   ..........

•..............     1.2     pf

•..............     2.3     pf

•..............     1.9     pf

•.............   0.005    pf

•..........,..  '  5.40    pf

•.............. 3.30    pf

•............... 1.6     pf

................     T-6%

Miniature  9-Pin  (JEDEC  E9-1)

..................  6-2

.................   9QA

•................   Arvy

I

Mclx.

1

T 6 I/2
23/,`„
Max.

Smc]ll-But.on
9-Pin  Base

Grid  2  Dissipation  .....

Positive  Grid   I   Voltage.  .

Negative  Grid  1   Voltage  .
Cathode  Current ......,
Grid  1   Circuit  Resistance

Fixed   Bic]s ........,

Cathode  Resistor  Bias   ,

-           0.45       max.        Watts
. 0                  0        max.         Volts
40               40       max.         Volts
20                20        max.              Ma.

0.5           0.25        max.    Megohm
1.0              0.5        max.    Megohm

Heater-Cathode  Voltage:
H®oter  Negative  with  R®spoct to  Cathode

Total  DC+Peak  ..........   200             200        max.         Volts
Heater  Positive  with  Respect to  Cathode

DCcomponent    ...........    loo              TOO        max.          Volts

Total  DC+Peak  ..........   200             200        max.         Volts

CHARACTERISTICS  AND  TYPICAL  OPERATloN
Triod®  Unit:

Plate  Voltage  ..........,

Grid  Voltage ............

Grid  Circuit  Resistance .....
Amplification   Factor ......,

Plate  Resistonco ........,

Transconductonce.......,
Plate  Curient   ..........,
Grid  Cutoff  Voltage  (Note  3)

Pentod®  Unit:
Plate  Voltage  ..........,

Grid  2  Voltage ..........,

Grid   I   Voltage ..........,

Grid  I  Circuit  Rosistanco   .  .  .
Plato  Resistance ........  I
Transconductance.......I
Plate  Current   ..........,

Grid  2  Current ..........,

Grid  1  Cutoff  Voltage  (Note  3)

.loo

.0.I

.8700

. '2.5

Ohms

prhos
Ma,

.   -6.0              -          Vol,s

..120             125             Volts

...  90            125            Volls

...-- 1.0           Volts
•.    0.I                -Megohms
•..-   200000          Ohms
.13000      11000         /mhos
•.    8.5             8.0                 Ma.

..    2.8             2.5                Mo.

..-2.5              -          Volts

NOTES

1.      Heater   Warm-Up   Time   is   defin®d   as   the   time   required   for   tlle
voltage  across   the  hooter   to  reach  80%  of  i.s  rated  value  after
applying  4  times   rated  heater  voltage  to  a  circuit  consis.ing  of
the   tube   heolor   in   series   with   a   resistance   equal   to  3   times
rated  heal®r  voltage  divided  by  rotod  h.otor  current.

2.      With  external  shield  connected  to  cat.hode.

3.      For  a  plate  curren. of  20  microamporos.                    Rocoiving  Tube

WESTINGHOUSE   ELECTRIC   COF{PORATION,  ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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The  information  contained  herein  iB  supplied  without  &gsuming responsibility  for infringement  of patents  or  other rights  of third  pa[tie8  which
may resultfromit8  use.  No license  is  granted  byimplicatiou  orotherwise  underahy patentor patentrights o£ Westinghouse Electric Corporation.
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6GY5
21GY5

November  15,  1964

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPES  6GY5  AND  21GY5

The  6GY5  and  21GY5  are   12-pin  button  based  beam-power  pentode  types designed  for  service as output amplifier
in  horizontal  deflection  circuits  in  television  receiverso

The  21GY5 has  been  designed  for  use  in  receivers  which  employ  series  connected  heaters.    When employed  in this

type of  circuit,  heater voltage surges  clre  minimized  because  heciter warm-up  characteristic  is  controlled

ELECTRICAL
Colhod® ......................... Coated  Unipoten.ial

Filamont:                                                                     6CY5           21GY5

Voltog®(acordc)   ...........  6.3±10%           21                   Volts

Current   ....................  1.5           0.45±6%     Amper®
Warm-upTim®(Note  1)   ..........-                    11             seconds

Direct  lnt®rolectrod®  Capocitances  (Unshielded):
Grid  1  to  Plato  .
Input........

Output.......

MECHANICAL
Bulb.........

Base,,,,,,,,,
Ou,lino,,,,,,.

Basing........

Top  Cap ......,
Mounting  Position

............. T-12

.......   EIA   E12-74

.........    EIA   12-79

.........    EIA   '2DR

. Cl-3,  Skirted  Miniature

..........  '  '  .  Any

HORIZONTAL  DEFLECTION  AMPLIFIER  (Note  2)

MXIMUM  RATINGS
Design  Maximum  Volu®s

D.C.  Plato  Si.pply  Voltag.

(Boosl +  D.  C.  Power  Supply) ........
P.Oak  Positive  Plot®  Voltog®   .........

P.ak  Negative  Pulse  Plato  Voltog® .....
Plot.  Dissipation  (Note  3) ...........

Negative  D.C.  Grid  I  Voltage .........
peak  Nogativ®  Grid  1   Voltage .........

D.C.  Grid  2  Voltage  ...............

Grid  2  Dissipation  ................

Average  Cathod.  Current ............
P.ak  Cothodo  Current ..............
Grid   1  Circuit  R®sistanc®  (Not.  4) ......
Bulb  Tomp®ratur®  (At  Hottest  Point)   ....

H®otor.Cathode  Voltogo:
Hooter  Nogativ®  wilh  Respect to  Cathode
Total  DC  +  Pook  ...............

Heater  Positive  with  R®sp®ct to  Cothod®
DC  Component .................

Total  DC  +  P®ok  ...............

.    770   max.         Volts

.6500   max.        Volts

.1500   max.         Volts

..18    max.         Watts

..   55   max.         Volts

..330   max.         Volts

..220   max.         Volts

..3.5   max.         Watts

.    230   max.              rnA

.    800   max.              rnA
.  .1.0   max.    Megolim

..220   max.               oC

.ZOO    max.          Volts

.loo   max.         Volts
200   max.         Volts

Receiving  Tube

WESTINGHOUSE   ELECTRIC CORPORATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,   NEW   YORK



AVERAGE  CHARACTERISTICS

PENTODE  OPERATION

Plate  Voltage  ......................

Grid  2  Voltage ......................

Grid   I   Voltage ......................

Plato  Current   ......................

Grid  2  Current ......................

Tronsconductonco...................
Plate  Resistance ...................  '.

ZERO  BIAS
Plate  Voltage  (Note  5)   ................

Grid  2  Voltag.  (Note  5) ..............  :  .

Plate  Current  (Note  6) .................

Grid  2  Curr.nt  (Not.  6)  ................

CUTOFF
Plote  Vo,tag ........................

Grid  2  Voltage .......................

Plate  Current   .......................

Grid   I   Voltage  (Approx.)  ................

TRIODE  AMPLIFICATION   FACTOR
Plate  Voltogo  .......................

Grid  2  Voltag ........................

Grid   I   Voltage .......................

Amplification   Factor ...................

6GY5
2'GY5

Page  2

may  resultfromits  use.  No license

Westinghouse

.    130      volts

.    '30     vol,s

.   -20     Volts
•.    50           Mo,

•   1.75            Mo.

9100   ftmhos
1'000      Ohms

.  .     60    Volts

.130    Volts

I.   4'0         Ma.

.     24        Ma,

130    50

130    Volts

130    Volts
-20   Volts

4.7-

NOTES

I.       Heater    Warm-up   Time   is   defined   os   the   time   required   for   the

voltage   across   the   heater   to   roach  809ro of  its  rated  voluo  after
applying   four   times   rated  heater  voltage  to  a  circuit  consisting
of   the   tube   heater   in   series   with   a   resistance   equal   to   throe
times  rated  heater  voltage  divided  by  rotod  heater  current.

2.       For  operation   in   a   525-lino,   30   frame   system   as   described  in
"Standards     of     Good      Engineering     Practice    for     T®levision

Broadcasting   Stations;   Federal   Communications  Commission..'

The  duty   cycle   of  the   voltage   pulse   not   to  exceed  159ro  of  the
scanning  cycle.

3.       In   stages   operating   with   grid   leak   bias,   an   adequate   cathode
bias   resistor   or   other   suitable  mecins  is  required  to  protect  the
tube  in  the  obsenco  of excitation.

4.       Usinggrid-leak  bias.

5.      Applied   for   short   interval   (maximum  of  2  seconds)  so  as  not  to
damage  tube.

6.      Those  values  conbe  measured  by  a  method involving  a  recurrent
wavoform  that  such  the  plate  and  grid  2  dissipation  will  bo  kept

within  ratings  to  prevent damage  to  the  tube.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
is  granted  byimplication  or otherwise  under any  patent or patent rights

WESTINGHOUSE   ELECTF3lc
of Westinghouse Electric Corporation.

CORPOF3ATION,  ELECTRONIC TUBE    DIVISION,   ELMIF3A, NEW   YOF`K



Ap,il  ',  '964

SHARP-CUTOFF  TRloDE  TYPES  2HA5,  3HA5,  4HA5_ AND  6HA5

The   2HA5,   3HA5,   4HA5  and   6HA5  are   sharp-cutoff,   seven-pin   miniature  triode  types  designed   particularly  for
service  in  V.H.F.  television  tuners  os  grounded  cathode  r-f amplifiers.

The   2HA5,   3HA5  and  4HA5  have  been  designed  for  use   in  receivers  which  employ  series  connected  heaters,
especially   in   television   receivers  where  the   picture-tube   heater   is   in   series  with   other  heaters.   When  each  is
employed   in   this   type  of  circuit with  other  tubes  similarly  designed  having  the  same  heater  current  rating,  heater
voltage  surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
H®ot®r  characteristics:                2HA5   3HA5   4HA5   6HA5

Voltogo(acordc)  ........  2.4        2.9        4.0        6.3         Volts
Current   ..............   0.60      0.45      0.30   0.185     Amp®r®
Warm-upTime(Not®1)   .....    11            11            11              -seconds

Direct  lnt®i®Iectrod®  Capacitance:    (Shielded)    (Note  2)

G,id  I  ,a  Plato   .  ,
Input........,

Output........

Hoat®r to  Cathode

MECHANICAL

Cathode........

Bulb..........

Base,,,,..,...

Out I ine   ,,,,,,,,

Basing.......I

Mounting  Position   .

•.........     0.34    mo*.    pf

I..........    4.S                   pf

•..........    3.0                    pf

I..........    2.5                    pf

•...... Coated  Unipotontiol

................. T-5%

Miniature  7-Pin  (JEDEC  E7-1)

..................  5-1

.................  |GN\

•................   A:ny

CHARACTERISTICS  &  TYPICAL  OPERATION
Plate  Voltage  ...........,

Grid  Voltage ............,

Grid  Rosistonco    ..........

Transconductance.........
Grid  Cutoff  Bias   ..........
Plote  Current   ............
Amplification  Factor    .......

Hot  Input  Rosistonco  (Note  5)    .
Hot  Input  Copacitance  (Note  5) .
Noise  Figure  (Note  6) .......

..120               135     Volts

I.,.. 0                 -1      Vol,s

100000                 -Ohms
.1800014500   #mhos

(Note  3)   (Note  4)             -
...   15               12.5           Ma.

•..82               78             -
'''    -          '000     Ohms
•..-              8.5             pf
...4.0               4.2             db

RATINGS

Design  Maximum  Values
Plo'®  Vo'tago  ..............

Plate  Dissipa.ion ............

Grid  Voltage:

Negative  Valu®  ............
Cothod®  Current .............
Grid  Circuit  R®sistanco  (Self  Biog)
Heater  Ratings:

Allowable  Heat.r

ZOO   max.         Volts
2.6   max.        Watts

.   50   max.        Vol.e
•   20   max.             Ma.
.1.0   max.    Megohm

Voltage:                                  2HA5   3HA5   4HA5   6HA5
Maxi,t,urn.,,,,,,,,

Minimum,,,,,,,,,

AIIowablo  Hoat®r  Current:

Maximum..........

Minimum,,,,,,,,...

-          -          -       6.9   max.   Volts
-          -          -       5.7   min.   Volls

640       480       320           -max.       Ma.
560       420       280           -    min.       Ma.

Hod.®r.Cathode  Voltage:
Heotor  N®gative  with  R.spoct  to
CathodeDC   ........    100100100100   max.    Volts

Heot®i  Positive  with  Respect to

Cathode  DC .100100100100   max.    Volts

a

NOTES

1.      Heater   Warm.up   Time   is   defined   as   the   time   roql]ired   for   the

voltage   across   the  heater  to  roach  807o of  its  rot®d  value  after
applying   four  times   rated  heater  voltage  to  a  circuit  consisting
of  the  tube   heater   in   series  with  a   rosistonce  equal   to  tliree
times  ralod  hooter  voltage  divided  by  rated  heater  current.

2.      With  JEDEC  shield  No.  316  connected  to  Pin  2.

3.      Grid  volts =  -5.1  for  tronsconductance  of  150  micromhos.

4.      Grid  volts  forgm=  ISO/tmhos:    -4.2
Grid  Volts  tor  gin =  1500/Zmhos:    -2.5

5.      Measured  at 200 Mc.  with  plato  at  signal  ground.

6.       In   a   200  Mc.   noise-motchod,   optimized,  neutralized,  ground®d-
cathode  triodo  amplifier  stage.

PRINTED   IN   u.S.A.

may result from its  use.   Nolicense  is granted  by implication orotherwise  under

R®coiving  Tub.
The  information  contained herein is  supplied without assuming responsil]ility for infringemeht  of pateats or other rights of third parties  which

any patent or patent rights  of Westinghouse Electric Corporation.
WESTINGHOUSE   ELECTRIC   CORPOFiATION, •ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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AVEfiAGE     PLATE     CHARACTEBISTICS

Rated    Heater    Conditions
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AVERAGE     TRANSFER      CHABACTEBISTICS

Rated    Heater   Conditions
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Grid     Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse 5H87
6H87

January  ]5,   1965

TRloDE-PENTODE  CONVERTER  TYPES  5H87 AND  6H87

The   5H87   and   6H87  are  9-Pin  miniature  medium-mu  triode and  sharp-cutoff  pentode  types  designed  for  service  as
combined  oscillator  and   mixer   in   television   receiver   tuners   using  an  intermediate  frequency  of  approximately  40
mc®

The  5H87  and  6H87  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters.    When  each
is   employed    in    this    type   of   circuit   heater   voltage    surges    are   minimized    inasmuch    as   the   heater   warm-up
characteristic  is  controlled.

ELECTRICAL

Cathode.......,

Heater:

Voltage  (ac  or  dc)

Current.......

.........     Coated  Unipotentiol

5H87                6H87
..      4.7                         6.3                      Volts

0.60±0.040   0.45±0.030    Amperes
Warm-upTime(Note   I)   .......     11                             11                Seconds

Direct  lnterelectrode  Copacitonces:    Shielded   (Note  2)

Triode  Unit:

Grid  to  Plate    ........

Input..............

Output.............

Pentode  Unit:

Grid   1   to  Plate   .......

Input..............

Output.............

Heater  to  Cathode  (Note  3).

MECHANICAL

Bulb................

Base,,,,,,,,,,,,,,,,
Outline,,,,,,,,,®,,,,

Basing..............

Mounting  Position   .......

•..........   1.9                     pF

•..........   3.0                      pF

•..........   I.9                     pF

.........    0.010    mc]x.     pF

•..........   5.0                    pF

I..........   3.4                      pF

•..........   3.8                      pF

................     T-6y2

Miniature  9-Pin  (JEDEC  E9-I)

..............      EIA  6-2

..............   EIA  9QA

•................   A.ny

Small-Button
9-Pin  Base

MAXIMUM   RATINGS

Design  Maximum  Volues

Triodeunit    P6ntode unit
Plate  Voltoge  ...........   330

Grid  2  (Screen)  Voltage ......-

Grid  2  Supply  Voltclge .......-

Grid   I   (Control  Grid)  Voltclge

Positive  Bias    Value .......     0

Plate  Dissipation .........    2.5

Grid  2  Input   .............-

Heciter  Cathode  Voltcige:

Heater  Positive  with  Respect  to  Cathode:
DC  Component .........    loo

Totcil   DC  and  Pecik ......    200

Heclter  Negative  with  Respect

to  Cathode,  Total  DC  and
Peak..............

C HA RAC TE R I ST I CS

Plate  Voltage  ..........

Grid   2  Voltage ..........

Grid   I   VoltQge ..........

Cathode  Bicis   Resistor   ....

Amplification   Factor ......

Plate  Resistance  (Approx.)   .

Transconductance.......

Grid   1  Cutoff  Bias  (Note  4)   .

Plclte  Current   ..........

Grid  2  Current ..........

200

Triode Unit

.   .  .   '50

330             max.    Volts

See  JEDEC   J5-C4-2
Rating  Curve

330             max.    Volts

0             max.    Volts

3.I              max.    Watts
0.55             max.      Watt

100              max.    Volts

200             max.    Volts

200             max.    Volts

56
40

5000                200000            0h ms
8500                      6400          /whhos
-'2                    --9           Volts

18                               '2                  Mo.

4Ma.

NOTES

I.    Heater    Worm-up   Time   is   defined   cls   the   time   required   for   the

voltage   across   the   heclteT   to   reach  807o of  its  rated  value  after
clpplying   4   times   rated  heater  voltcige  to  a  circuit  consisting  of

the   tube   heater   in   series   with   a   resistance   equal   to   3    times
rated  heater  voltage  divided  by  rated  heater  current.

2.    With    JEDEC   shield   #315   connected   to   Cathode   of  unit   undei

test,

3.    With  JEDEC  shield  #315  connected  to  ground.

4.     For  plate  current of  10  microamperes.

The  information  contained  herein is  Supplied  without assuming responsibility for infringement  of patents  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  I)yimplication  or otherwise  under any  patent or  patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK





Westinghouse
August  I,1964

BEAM-POWER  AMPLIFIER  TYPES  6HL5,12HL5  AND  60HL5

The   6HL5,   12HL5  and   60HL5  are   high   perveance   9-Pin   miniature   beam  power  pentodes  designed  for  service  as
the   output   stage   in   audio   amplifierso    Their   special  feature  is  very  high  power  sensitivity,  resulting  in  low  drive

required  for  full  power  output.

ELECTRICAL
Cathode.......

Heater:
Voltage  (cic  or  dc)

Current......

MECHANICAL

Bulb.........

Base..,......,

Outl ine    .......

Basing........

Mounting   Position   ,

.......  Coated   Unipotential

6HL5    12HL5    60HL5

.     6.3          12.6              60         Volts

•   0.95         0.45          0.10   Ampere

................. T-6y2

9-Pin  Miniature  (JEDEC   E9-1)

..................  6-4

.................  9Q:W

•...........-....    Arly

330
250
.12

2.5

„0

TYPICAL  CLASS  A  AMPLIFIER  OPERATION

Cathode  Bias

(Note  3)    (Note  4)
PlateVoltcige  ............     130                 140

Grid2Voltage ............     130                 140

Grid   1   Voltage .............-

RMS  A.F.   Grid   I   Voltage  .....     3.3

Cclthode   Bias   Resistor   .......    56

Zero  Signal   Plate  Current   .....   70

Zero  Signal   Grid  2  Current ......  5

Max.  Signal   Plate  Current   .....   68

Max.   Signal    Grid  2  Current .....    15

Load   Resistance  .......... 2000

Power  Output   ............      3.0

Total   Hormonic   Distortion  ......   8

Moo

Ma.

Ohms
Wa,ts

P®r  cent

n

r\

n

MAXIMUM   RATINGS

Design  Maximum  Values

Plate   Voltage   ...................

Grid   2   Voltage  (Screen) .............

Plate  Dissipation .................

Grid  2   Dissipation   (Note   1)    ..........

DC   Cclthode  Current  ...............

Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to  Cathode

Total   DC  +   Peak   ...............

Heater  Positive  with  Respect  to  Cclthode

DC  Component    ................

Total   DC  +  Peak   ...............

MAXIMUM  CIRCUIT  VALUES

Grid   1   Circuit  Resistcince

For   Fixed   Bias   .................

For  Cathode   Bias ................

CHARACTERISTICS
Plate  Voltage   ...................

Grid  2   Voltage ...................

Bypassed  Cathode  Bias   Resistor .......
Plate  Current    ...................

Grid   2  Current ...................

Plate  Resistance  (Approx.)   ..........

T ra n s c on d u eta nc e   ................

Triode  Amplification   Factor ..........

Grid   I   Cutoff   Bias  (Note  2)   ..........

200    max.    Volts

100    max.    Volts

200    max.     Volts

.0.1     mc)x.     Megohm

0.5    max.    Megohm

G,G2

9QW

TYPICAL  CLASS  ABI   PUSH-PULL  OPERATION

(Values  are  for  2  Tubes)
Plate   Voltage   ......................

Grid   2   Voltcige ......................

Ccithode  Bias   Resistor  (Bypassed) .........

Peak  AF   Grid   I-to-Grid   I   Voltage  .........

Zero  Signal   Plate  Current   ..............

Zero  Signal   Grid  2  Current ..............

Max.   Signc)I   Plcite   Current   ..............

Max.   Signal   Grid   2   Current ..............

Plclte-to-Plate   Loc]d   Resistance ...........

Power  Output   ......................

Total   Harmonic   Distortion   ....-.........

130      Volts     I.

130      Volts

56      Ohms
70          Ma.

260            Volts
130            Volts

•    69            Ohms

'6.5            Volts
•    90                 Mo.

..    3                  Mo,

'06                 Ma.
•     '5                  Mo.

5500            Ohms
16.5            Watts

•   1.5    Per  Cent

NOTES

Screen   dissipation  mcly  be  permitted  to  reach  4-watts  during  the

periods  of  maximum   input  of  speech  and  music  signals.

2.       For  plate  current  of  loo  microamperes.

5          Ma.    3.       Cathode   resistor   bypassed.
7500     Ohms

17000   Pmhos
..13                -

.   -33      Volts

4.       Cclthode  resistor  not  bypassed.

Receiving  Tube   Section
Mi.nioture      9-Pin

(JETEC      E9-I)

WESTINGHOUSE   ELECTFilc   COF3POF3ATION,   ELECTRONIC   TUBE    DIVISION,   ELMIRA,    NEW   YOF2K



6HL5

12HL5

60HL5 WesTinghouse

AVERAGE       PLATE      CHARACTEFUSTICS

Rated   Heater   Conditions:
0Grid   2   Vo ts    =    130

/ G r  `' d lvolts =-2

/
-4

-6

I
-8

-10-12I I-
0                       40                 80                 120                 160               200

Plate     Volts

AVERAGE    GRID     2     CHAFiACTERISTICS

\ Bated   Heater  Conditions:
Grid   2  Vo ts= 30

\
\
\
\ \
\\ \

\ \

\\
-6-8 Grid   I   Volts   =   0

- II -2
iiiiiilI -41

I I I

0                     40                 80                120                160               200
Plate      Volts

AVERAGE     TRANSFER     CHARACTERISTICS

Rated   Heater   Conditions:
Plate   Voltage   =   200

/
/

/
Grid    2   Volts= 130/

-16                   -12                   -8                     -4                            0

Grid   I   volts                                     cE-A2i23

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplication  orotherwise  under any  patent or  patentrights  of wesLinghouse Electric  Corporation.

WESTINGHOUSE    ELECTF3lc   COF3PORATION,   ELECTRONIC   TUE3E    DIVISION,   ELMIRAj    NEW   YOF3K



Weslinghouse® 6HL8

December  15,1963

MEDIUM -MU  TRI0DE -SHARP ~ CUTOFF  PENTODE  TYPE  6HL8

The   6HL8    is   a   9-Pin   miniature   medium-mu   triode   and   sharp-cutoff  pentode   type   designed   for   service   in   color
television    receivers.    The   triode    unit    is    suitable    for   sync   separator  or   low   frequency   oscillator   or   amplifier
clpplicQtions.    The  high-gin  pentode  unit  can  serve  well  as  an  I.F.  or  video  amplifiero

The  6HL8   has   a  heater  designed  to  perform  well  in  either  series  or parclllel  circuits.    When  connected  in  parallel,
heater   voltage   must   be   maintained   within    specified    limits.    When    series   connected,    heater  current   must   be
controlled.

ELECTRICAL

Cathode..................

Heater:

Voltage  (ac  or  dc)   ..........
Current.................

Warm-up  Time  (Note   1)  .......

Direct  lnteroloctrode  Capocitances:

....,     Coated  Unipotential
series        Paral lel

•..     6.3    6.3±T0%          Volts

0.60±6%               0.60     Amper®
•...    11                      -Seconds

MAXIMUM  RATINGS

Design  Maximum  Values

Triodeunit   Pentodounit
Plate  Voltage  .......... 330

GJid  2  (Screen)  Voltage .....-
Grid  2  Supply  Voltage ......-

Grid   I   (Control   Grid)  Voltage

330              max.         Volts
See  Grid  2  Input  Rating  Curve

330             max.         Volts

a

Eiil

Triode  Unit

Grid  to  plate .  ,
!npu'......,

Output.....,

Pentode  Unit
Grid   I   to  Plato

Input......,

Output.....,

MECHANICAL

Bulb........,

Base,,,,,,,,I

Basing.......,

Outline,,,,..,

Mounting.....

Unshielded    Shielded  (Note  2)
...2.8                              2.8                              pf

...2.8                             3.0                            pf

•..1.6                                 2.4                               pf

•   0.025   max.            0.03    max.              Pf
•..i.5                         i.5                         pt
...2.3                              3.0                             pf

....................     T-6%

....  Miniature  9-Pin  (JEDEC  E9-1)

.....................  9AE

......................  6-2

•....................   A.ny

Smoll-Button
9-Pin  Base

GT

Positive  Bias  Value.
Plate  Dissipation ....

Grid  2  Input   .......

Heater  Cathode  Voltage
Heater  Positive  with

.   0                             0             max.          Volts

2.5                         2.5             max.         Watts
0.55             max.           Watt

Respect to Cathode
DC  Component    .......  loo

Total  DC  and  Peak ..... ZOO
Heater  Negative  with  Respect

to  Cathode,  Total  DC and
Peak.............

Grid  Cii.cuit  Resistance:

Fixed   Bias  ..........

Cathode  Resistor  Bias   .  .

CHARACTERISTICS

Plato  Voltage  ........,

Grid  2  Voltage .........

Grid   1   Voltage .........

Amplification   Factor .....

Plate  Reslstc]nco  (Approx.)

Tronsconductonce.....,
Grid   I   Cutoff  Bias  (Note  3)
Plate  Current   .........

Grid  2  Current ........,

100              max.          Volts

200             max.         Volts

200             max.         Volts

_             max.    Megohm
-             max.    Mogohm

Triode Unit

.  .  '25

.   _1.0

..40

5000                  150000            Ohm s
7000                    10000          [tmhos

-7            Volts
•12.5                                  12                    Mo.

4.5                 Ma.

NOTES

1.       Heater   Warm-up   Time   is   defined   as   the  time   required   for  the
voltage  across   the   heater  to   reach  807o  of  its  rated  value  after
applying   4  times   rated  heater  voltage  to  a  circuit  consisting  of
the    tube   hoator   in   series   with   a   resistance   equal   to   3   times
rated  heater  voltage  divided  by  rated  heater  ciirrent.

2.      With    JEDEC   shield   #315   connected   to   Cathode   of   unit   under
test.

3.       For  plato  current  of  20  microamperes.

Receiving  Tube  Section

WESTINGHOUSE    ELECTRIC   COF3POF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,    NEW   YOF3K



Westinghouse

GRID    2    INPUT    RATING    CURVE

)0100000

I

\
I 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 10 0

Screen     Voltage    Expressed   as   Percent   of    Mcix.   Screen   Supply   Voltage   RQting                                            cE-A®ci

The  information  contained  herein  is  supplied  without  aB8uming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  resultfrom its  use.  No license  i8  granted  byim|)lication  orotherwise  under any patent or  patentrigh(a  o£ We8tinghouse Electric Corporation.

WEST!NGHOUSE   ELECTRIC   CORPOF`ATION,  ELECTFioNIC   TUBE   DIVIsloN,  ELMIRA,   NEW   YORK



Weslinghouse®
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SHARP-CUTOFF  TRloDE  2HM5,  3HM5,  4HM5  AND  6HM5

The  2HM5,   3HM5,   4HM5  and   6HM5  are   sharp-cutoff,   seven-pin   miniatul.e   triode   types   designed   particularly   for
service    in    V.H.F.    television   tuners   as   grounded   cathode   r-f   amplifiers.    These   types   are   electrically   and
mechanically  similar  to  the  2HA5,  3HA5,  4HA5 and  6HA5  except  for  bulb  length.

The   2HM5,   3HM5  clnd   4HM5  have   been   designed   for   use   in   receivers   which   employ   series   connected   heaters,
especially   in   television   receivers   where   the   picture-tube   heater   is   in   series   with   other   heaters.    When  each  is
employed   in   this   type  of   circuit  with  other  tubes  similarly  designed  having  the  same  hea+er  current  rclting,  heater
voltclge  surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.
ELECTRICAL

Hooter  charact®rlstics:                 2HM5    3HM5    4HM5   6HM5
Voltage(ocordc)   ........  2.4         2.9         4.0         6.3          Volts
Current   ..............   0.60      0.45      0.30    0.185     Ampere
Warm-upTime(Notol)   ...... 11             11             1]              -Seconds

Direct  lntereloctrode  Copacitance:    (Shielded)    (Note  2)

G,id  to  Plate,  .  ,  '
Input.........

Outpu,.......,

H.eater  to  Cathode

MECHANICAL

Cathode.......I

Bulb..........

Base...,,.....

Outl ine   ..,,.,,   {

Basing.........

Mounting  Position   .a

ZEE

•........     0.34    max.    11111

•........,    4.5                    1lIJ.I

•.........    3.0                     FIFlf

•.........     2.5                      1111.I

......     Coated  Unip'otential

................     T-5%

Miniature  7-Pin  (JEDEC  E7-1)

I.................  5-2

.................  7GM

•................    Any

Miniatl're
7-Pin Base

RATINGS
Design  Maximum  Values

Plate  Voltage  ..............
Plate  Dissipation ............

Grid  Voltage:

Negative  Value  ............

Cathode  Current    ............

Grid  Circuit  Resistance  (Self  Bias)

Heater  Ratings:
AIlowoble  Hooter

200   max.         Volts
2.6   max.         Watts

•   50   max.         Volts
.   20   max.              Mo.

.1.0    max.    M®gohm

Voltage:                                      2HM5   3HM5    4HM5    6HM5

MaximuiT .............---         6.9    max.    Volts
Minimum .............---         5.7     ltlin.    \/olts

AIlowablo  Heater  Current:
Maximum   ..........    640        480        320            -max.        Ma.

Minimum    ..........    S60        420        280             -    mln.         Ma.
Hooter-Cathode  Voltage:

Heater  Nogotive  with  Respect  ;o
Cathod®DC  ......... 100100100100    max.    Volts

Heater  Positive  with  Respect  to

CQthodeDC   ......... 100100100100    max.    Volts

CHARACTERISTICS  &  TYPICAL  OPERATION
Plate  Voltcige  ....................

Grid  Voltage .............

Grid  Resistance ,..........

Transconductanco.........
Grid  Cutoff  Bias   ..........

Plate  Current   ............

Amplification  Factor ........

Hot  Input  Resistance  (Note  4)    .

Hot  Input  Capacltanco  (Note  4) .
Noise  Figure  (Note  5) .......

120            135         Volts
•... 0             -1          Volts
..    0.1                 0    Mogohm

18,000    14,5OO      prhos
SeeNote6      SeoNote3
..15.0          12.5               Ma.

...82             78
•..-        tooo        Ohms
•..-            8.5              LILLI

..    4.0           4.2                db

NOTES

1.      Healer    Warm-up   TllTie   is   defined   as   the   time   required   for   the

voltoge  across   the  hooter  to   react`  80% of  its  rated  value  after
applying   four   .imos   rated  h®ator  voltage  .a  a  circuit  consisting
of  the   tube  heater   in   series   with  a   resistance  equal   to   three
tinlos  rated  heotervoltag®  divided  by  rated  heater  current.

2.      With  JEDEC  shield  No.316  connected  to  pin  2.

3.      Gridvolts  forgm=  150/tmhos:    -5.7
Grid  Volts  for  gin  =  1500prmhos:    -2.7

4.      M®osurod   ot  200   Mc.   with   plate  at   signal  ground.    Eel  =  -1.5
Vol ,,

5.       In   a   ZOO   Mc.   noise-matched,   optimized,  noutraljzed,  grounded-
cathode  triode  cimplifi®r  stage.

6.       Gridvoltsforgm=  1SO/tmhos:    -5.1
The  information  contained  herein  is  supplied  without  assuming  responsil)ility  for  infringement  of patents
or  other  rights   of  third  parties   which  may  result  from  its  use.    No  license  is  grantedby  implication  or

pF3iNTE:D  |N  u.s.A.    Otherwise  under  any Patent  or Pateat  rights  of  Westinghouse  Electric  Corporation. Receiving  Tube   Section

WESTINGHOUSE   ELECTRIC   COFipoRATION,  ELECTRONIC   TUBE   DIVISION,ELMIRA,   NEW   YORK
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AVERAGE     PLATE     CHARACTEPISTICS

Rated    Heciter    Conditions
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Plate      Volts

AVERAGE     TRANSFER      CHARACTERISTICS

Rated     Heater   Conditions
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Westinghouse 50HN5

June  1,1964

BEAM -POWER  AMPLIFIER  TYPE  50HN5

The  50HN5   is   a   high   perveance  9-Pin   miniature   beam  power pentode  designed  for  service  as the output  stage   in
low   cost  audio   amplifiers.     Its    specicil   feature   is  very  high  power  sensitivity,  resulting  in  low  drive  required  for

full  power output.

ELECTRICAL
Cathode.  .  . . Coated  Unipotential
Heo,er:
Voltage(acordc)   ......................     50         Volts

Cur,en,,,...

MECHANICAL

Bulb........

Base,,,,,,,,I

Outl ine   ,,,,,,

Basing.......

Mounting  Position

0.15   Ampere

................. T-6IA

9-Pin  Miniature  (JEDEC  E9-1)

.................. 6-4

.................   9QW

•................   A,ny

MAXIMUM  RATINGS

Design  Maximum  Values

Plate  Voltage  ...................

Grid  2  Voltage  (Screen) ..........,..

Plate  Dissipation .................

Grid  2  Dissipation  (Note   I)   ..........

DC  Cathode  Current  ...............

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

Totc]l   DC  +   Peak   ...............

Heater  Positive  with  Respect  to  Ccithodo
DC  Component    ................

Total   DC  +  Peak  ...............

MAXIMUM  CIRCUIT  VALUES

Grid  1   Circuit  Resistance
For  Fixed   Bias  .................

Foi.  Cathode  Bias ................

CHARACTERISTICS
Plato  Voltage  ...................

Grid  2  Voltage ...................

Bypassed  Cathode  Bias  Resistor .......
Plate  Current   ...................

Grid  2  Current ...................

Plate  Resistance  (Approx.)   ..........

Transconductonce................

Triode Amplification   Factor ..........

Grid  I   Cutoff  Bias  (Note  2)   ..........

a G,G2

9QW

330
250
.'2

2.5
120

200    max.    Volts

loo    max.    Volts
200    max.    Volts

.0.1    max.    Megohm

•0.3    max.    Megohm

.....    '30      Volts

.....    '30      Volts
•.....   56      Ohms

•.....   70           Mo.

•......   5            Mo,

•...     7500      Ohms

•...  17000   pmhos

•.....    13                -

.....- 33     Volts

TYPICAL  CLASS  A  AMPLIFIER  OPERATION

Cathode  Bias

Plate  Voltage  ........,

Grid  2  Voltogo .........

Grid   1   Vol.ago .......,.

RMS  A.F.   Grid   1   Voltage  .  .

Cathode  Bias  Resistor   .  .  .
Zero  Signal  Plate  Current   .
Zero  Signal  Grid  2  Current.

Max.  Signal   Plot®  Current   .

Max.  Signal   Grid  2  Current.

(Note  3)    (Note  4)
.    130               '40
.    130                140

3.3
56
70
.5

68
15

Load  Resistclnce  .......... 2000
Powel  Output   ............     3.0

Total  Harmonic  Distortion  ......  8

TYPICAL  CLASS  ABI   PUSH-PULL  OPERATION

(Values  ol.e  for  2  Tubes)
Plate  Voltage  ......................

Grid  2  Voltage ......................

Cothod®  Bias  Resistor  (Bypassed) .........
Peak  AF   Grid   1-to-Grid   1   Voltage  .........

Zero  Signal   Plate  Current   ..............

Zero  Signal  Grid  2  Current ..............

Max.  Signal   Plate  Current   ..............

Max.  Signal   Grid  2  Current ..............

Plate-lo-Plato  Load  Resistance ...........
Power  Output  ......................

Total  Harmonic  Distortion  ..............

Volts

Vol,s

Volts
Vol,s
Ohms

Ma,

Ma,

Ma,

Ma.

0llms
Watts
C®nt

260           Volts
130            Volts

•    69            Ohms

16.5            Volts
•    90                 Ma,

..   3                 Ma.

106                 Mo,
.     15                  Mo.

5500           Ohms
16.5            Walts
•  1.5    Per  cent

NOTES

I.      Screen   dissipation  may  b®  permitted  to reach  4-watts  during  the

periods  of  maximum  input  of  spo®ch  and  music  signals.

2.       For  plate  current  of  loo  microomp®res.

3.      Cathode   resistor   bypassed.

4.      Cathode  iosistor  not  bypassed.

6-4

Miniature      9-Pin

(JETEC      E9-I)

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



50HN5 Westinghouse

AVERAGE       PLATE      CHARACTERISTICS

Fi a t e dHeQ terc ondit ions:
0Grid 2-Vo ts= 130

/ Gr`d lvolts
=-2

/
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I
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-10I
-12

0                        40                  80                  120                 160                200
Plc'te      Volts

AVERAGE-GRID     2      CHARACTERISTICS

\ F}oted   Heater   Conditions: i

Grid   2  Vo ts= 50
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AVEFiAGE      TRANSFEF]      CHARACTEFOSTICS

Rate dHeQ terC ond i t ions  :
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i /
I /

/
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I 150

/
I

16                    -12                     -8                       -4                              0

Grid    I   volts                                         cE-A2123

use.  No license  i8  granted  byimplication or otherwise  under any patenc or patentrights
The  information  contained  herein  ia  Supplied  without  &e8umiz)g  responsibility  for infringement  of  patents  or  other rights  of third  parties  which

of Westinghouse Electric Corporation.
WESTINGH OUSE   ELECTRIC COFtpoRATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW YORK
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SHARP-CUTOFF  PENTODE  TYPES  3HM6,  4HM6  AND  6HM6

The   3HM6,   4HM6   and   6HM6   are   sharp-cutoff,   9-Pin   miniature   frame-grid   pentode   types   designed   for   service  in
television    receiver     l®F®     amplifier     stages.    They    feature    very-high    transconductance    and    low    interelectrode

capacitance   valueso    The   cathode   is   provided   with   2   terminals   to  increase  input  impedance  at  high  frequencieso
Grid  3  is  connected  to  a  sepcirate  pin  to  facilitate  groundingo

The   3HM6   and   4HM6   hcive   been   designed   for   use  in  receivers  which  employ  series  connected  heaters  especially
in   television   receivers   where   the   picture-tube   heater   is   in   series  with  other  heaterso    When  each   is  employed  in
this    type   of   circuit   with   other   tubes   similarly   designed   having   the   same   heater   current   rating,   heater   voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic   is  controlled.

ELECTRICAL

Cclthode..................

Heater:

Voltclge   (ac   or  dc)    ..........

Current.................

Warm-up   Time   (Note    1)    .......

Direct   lnterelectrode  Capacitances:

Gricl    I   to   Plate    ,

In.,,Jt........

Output......,

MECHANICAL

Bulb.........

Base,,,,,,,,I

Outline     ,,,,,    ®    I

Basing......

Mounting   Position

•....      Co\|red   Unipotenti`il

3HM6     4HM6    6llM6

3.i5          4.2          6.3           Volts

0.60      0.45      0.30      Am`pere

11                 11                --Seconds

Shielded   (Note   2)       lJnshielded

•.         0.024                            0.031            „Hf
..           F3.io                               8.-7o            faui

•.            3.00                                 2.'5            /1',`f

...................      T.5h/a

.   „     Mlriioturc`,   9-Pir`   (JEDEC   E9-i)

....................       6-2

....................   9PM

•   '   '  '  .   '  .   '   .   .  .   '   ........   Any

CHARACTERISTICS  AND  TYPICAL   OPERATIO\N

Pl c]te   Vol tage   ...........

Grid  3  (Suppressor)    .......

Grid   2   Voltage     ..........

Cathode-Bicls   Resistor   .....

Plate  Resistance  (Approx.)   .   .

Tronsconductance........

Grid   1   Cutoff  Bias  (Note  3)   .  .

Plate  Current   ...........

Grid   2  Current ...........

Hot  lnplit  Resistance  (Note  4)

Hot  Input  Capacitance  (Note  4)

''25            Volts

Connected  to  cathode  clt  socket
•...   ''   ..                 '25             Volts

56            Ohms
•.......          0.156       Megohm

•.......           15000           /,,mhos

''.   ''   ...- 3.0            Volts

13                     Mo.

•....-..                    3.2                     Ma.

........           13rjoo              C)hms

•.......                i.A0                     ILILi

NOTES

1.     Heciter    worm-up    time    is    defined    as    the   time   required    for   the

voltage   across   the   heater   to  reach   80%  of   its  rated  value  after

clpplying   4   times   rated   heater    voltage   to  a   circiiit  consisting  of

the  tube  heater  in  series  with  a  resistance  equal   tf`   3  tirtie5  rated

heater  vortoge  divided   by  rated  heater  currer`t.

2.     With  JEDEC  Shield   No.   315  connected  to   ground.

3.    For  tronsconductance  of   lco  4tmhos.

4.     Measured   at  44   Mc.   with  unbypQssecl  56  ohm   cathode   resistor.

RATINGS

Design   Maximum   Values

Plate   Voltage  ........

Grid   2  Supply   Voltage  .   .   .

Grid   2  Voltage     .......

Plate   Dissipation ......

Grid    2   Input    .........

Grid   I   Negative  Voltoge   .

Cathode  Current .......

Grid    I   Circuit  Resistance:

Cclthode  Resistor   Bias   .

Fixed   Bias ......,..

rleate r :
Voltage:

6HM6...........

Curreiit:

3HM6...........

4HM6...........

•....         250      max.             Volts

.....         250      max.             Volts

........    See  Grid  2   Input

Rating  Chart

•....          2.5      max.             Watts

I....         0.6      max.                Watt

.....            S0      max.             Volts

•....            25      max.                  Ma.

.....                 1       max.       Megohm

.....       0.25      mc]x.       Megohm

Minimum       Maximum

•.          5.7                     6.9             Volts

..        560                   640                  Mci

..        420                   480                 Ma.

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  lo  Cathode

Total   DC  and   Peclk     .............

Heater   Positive  with  Respect  to  Cathode
DC  +   Peak   ..........   '   ,........

Small-Butlon
9-Pin  Base

200      max.       Volts

200      max.      Volts

Receiving  Tube  Section

WESTINGHOUSE    ELECTF3lc    COF3POF3ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIRA,    NEW   YOF3K
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AVERAGE      PLATE      CHABACTEfilsTICS

Rated    Heater   Conditions ill11

Gri d   2   Vol ts   =    125 11 1111 mlI I. 11 Ill11 I I I I I... 11 . 11
G id volts  = 0.. 11 I-. 11 11I. 11 I III I I. 11III |nlHH| 1111

II II I |lHH|I. I.I II 1111 .... .I- 11 I I-. Ill 11 111111 .I.- -i-Eij         I

I I0I.- 1111 11 ..II II -I ..-.
.5

I11Ill
.I..

===
-2.0 Ill11 I- --

==H==
40              80               120              160             200           240
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C E-A  18  t6

AVERAGE      GRID      2     CHABACTERISTICS

Ra.ed    Heater   Cond itions
11 I1 Ill

I
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AVERAGE     TRANSFER     CHARACTEPISTICS

Fiated   Heater  Conditions
Plate    Vol 's=1 25

1111 11I. ..I. ..I. ..I. .... I.1111
~11.... 11.. I.11 .... .I ..

11 -.11 I 1111 .` 1111 ..11 ..11 -.
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I
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Grid    Volts

0

C  E-A  1818

AVEBAGE     TRANSFEB     CHARACTERISTICS
Rated    Heater   Condi tions
Plate    Volts   =   125

/
/
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/
/ /
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Grid      volts                                       cE_A`8s6
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INPUT     REAVEBAGEAVEr{AGE      INPUT     RES lsTANCE    CHARACTERl STICS
Rated    Heater   Conditions
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AVERAGE      INPUT      CAPACITANCE     CHARACTERISTICS
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The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.
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SHARP-CUTOFF  TRI0DE  TYPES  2HQ5,  3HQ5,  4HQ5  AND  6HQ5

The  2HQ5,   3HQ5,   4HQ5  clnd   6HQ5  are   sharp-cutoff,   seven-pin   miniature  triode  types  designed   particularly   for
service  in  V.H.F.  television  tuners  qs grounded  cathode  r-f  amplifiers.

The  2HQ5,   3HQ5  and  4HQ5  have   been  designed   for  use   in   receivers   which   employ   series   connected   heaters,
especially   in  television   receivers   where  the   picture-tube  heater   is   in   series   with   other  heaters.    When  each  is
employed   in   this   type  of  circuit  with  other  tubes  similarly  designed  having  thesame  heotercurrent  rating,    heater
voltage  surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL
Hooter chaiocteristics:                2HQ5   3HQ5   4HQ5   6HQ5

Voltage(acordc)   ........  2.4         3.0        4.2         6.3          Volts

Cuir®nt  ..............   0.60      0.45      0.30      0.20     Ampere
Worm-upTim®(Note   I)   .....     11            11             11              -Seconds

Direct  lntorel®ctrode  Capacitanco:    (Shielded)    (Note  2)

A.

Grid  I  to  Plate   .  .

Input........,

Output........

Heater  to  Cathode

MECHANICAL
Cathode........,
Bulb...........

Boso.,,,.,,,,,,
Outl ine   ,.,,,.,,   I

Basing.........

Mounting  Position   .  .

•.............. 0.52    pf

•...  '   '  .  '  .....   '  .    5.0    pf

'   ..............     3.5    pf

•..............     2.5    pf

•.....     Cootod  Unipotentiol

................. T-5y2

Miniature  7-Pin  (JEDEC  E7-1)
..................  5-2

.................  |GM

•................   Any

MiJ'ia'ure
7-Pin Base

RATINCS
Design  Maximum  Values

Plate  Voltage  ..............

Plate  Dissipation    ...........

Grid  Voltage:

Negative  Value  ............

Cathode  Current    ............

Gi.id  Circuit  Resistance  (Self  Bias)

200   max.         Volts
2.5   max.         Wcltts

•   50   max.         Volts

•   22    max.              Ma.

.1.0   max.    Megohm

Heater  Ratings:
Allowoblo  Heater

Voltage:                                    2HQ5   3HQ5   4HQ5   6HQ5
Maximum.........

Minimum,,,,,,,,,,

Allowable  Heater  Current:
Maximum..........

Minimum,,,,,,,,,,,

-          -          -       6.9   max.   Volts
-           -           -        5.7    min.   Volts

640       480       320           -max.        Ma.
560       420        280            -    Min.        Ma.

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to

CathodeDC   ......... loo        100100        100    max.    Volts

Heater  Positive  with  Respect  to
CathodeDC   ......... 100        loo        loo        loo    max.    Volts

CHARACTERISTICS  &  TYPICAL  OPERATION:
Plate  Voltage  .....................
Grid  Voltage        ....................

Plato  Resistance ...................

Transconductanco..................
Grid  Cutoff  Bias       ..................

Plate  Current  .....................

Amplification  Factor .................

Hot  Input  Resistance  (Note  4)    ..........

Hot  Input  Copocitonce  (Note  4) ..........
Noise  Figure  (Note  5) ................

..135      Volts

..-1      Vol,s
•5400     Ohms
i5OOO   prhos
.  . Sco  Note  3
•   '1.5           Mo,

•.  78            -
•.275     Ohms
•   11.2                pf

.    4.7           db

NOTES

1.      Hooter   Worm-up   Time   is   defined   as   the   time   required   for   the
voltage  across   the  hooter  to  reach  809ro  of  its  rated  value  after
applying   four   times   rated  hooter  voltage  to  a  circuit  consisting
of  the   lube   hooter   in   series   with  a   resistance  equal   to  tlir®®
times  rated  heot®r  voltage  divided by  rot®d  heater  current.

2.      With  JEDEC  shield  No.  316  connected  to  Pin  2.

3.      Grid  volts  forgm=  150prhos:    -4.2
Grid  Volts  for  gin =  1500/tmhos:    -2.5

4.      MoaslJr*.1200  Mc.  with  plate  aT  signal  ground.

5.      In   a   200  Mc.   noise-matched,   optimized,  neutralizod,  ground.d-
cathode  1.rlod®  amplifier  stage.

Receiving  Tube  S®ction

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK





Westinghouse 6HS8

June   rs,1963

TWIN  PENTODE  TYPE  6HS8

The   6HS8   is  a  9.pin   miniature   twin   pentode   type  designed   for   service  as   the   sync   separator  and   keyed   AGC
rectifier   in   television   receivers.    The   units   have   separate   plates   and  grids  3 and  common  heater  cathode,  grid  1
and   grid   2.    With  suitable  circuitry,  voltages  may  be  applied  to  grid  1  to  suppress  noise  pulses  from  both  the  sync
and  AGC circuits.

ELECTRICAL
C atho d® .......... .......    Coated  Unipotential

Hooter:
Voltoge(ocordc)  ................     6.3±10%            Volts
Current  ...........................  0.30     Anporos

Direct  lnterel®ctrod®  Capocitancos:   (Unshi®Id®d)

Grid  3 to  Plate (Eclch  Unit)   ...,...............  2.0

Grid   I  to  All  Other  Electrodes   .................    6,.0
Grid  3  (Each  Unit) to  All  Other  E lectrodes   .........  3.6
Plate (Each  Unit)  to  All   Other  Electrodes ..........   3.0
Grid  3,   Unit   1  to  Grid  3,  Unit  2  (Max.)   ...........  0.015

MECHANICAL
Bulb....................................T-676
Base ....................  9.Pin  Miniature  (JEDEC  E9-I)
Outline...................................6.3
Basing.....................................9FG
Mounting  Position   ............................   Any

Small-Button
9-Pin  Base

9FG

G3pl

The    information    contained   herein   is    supplied    without    assuming
responsibility    for   infringement   of  patents   or   other  rights   of  third

parties    which    may  result   from   its   use.    No   licer.se   is   granted   I)y
implication    or    otherwise    under    any   patent    or   patent   rights   of
Westinghouse  Electric  Corporation.

PFtlNTED  IN   u.S.A.

WESTINGHOUSE    ELECTF2lc

MAX IMUM  RATINGS

Design  Maximum  Volu®s  (Note  `)

PlateVoltage  .......................   300    max.     Volts
Grid  3  Voltage:

PositiveDC  ......................    3.0   max.     Volts
N®gativoDC .......................  50   max.     Volts
Positive  Peak ......................   50   max.     Volts

Grid2Voltogo    ......................  150    max.     Volts
Grid   1  Voltage  (Negative  DC)   ............   50   max.     Volts
PlateDissipctier`  (Each  Unit)    ............ 1.1    max.     Watts
Grid2Dissipation ...................  0.75   max.     Watts
DCCathodeCurrent  ...................   12    max.         Mo.
Heater  Voltage with  respect  to  Calhode:

Positive  DC  Component   ..............
Positive  DC and  Peak   ...............
Nogarive  DC  and  Pod<   ...............

LIMITING  CIRCUIT  VALUES

Grid  1CircuitR®sistonce  ............  0.5     max.     Megohms
Grid  3CircuitR®sistance(Each  Unit) ....   05     max.     Mogohms

TYPICAL  OPERATING  CHARACTERISTICS
Both  Units  Operct.ing

Plate  Voltage  ...................   loo
Grid  3  Voltage   ..................  _10
Grid  2  Voltage ................... 67.5
erid  1  Voltage  (Note  2) .............       _
Pl ate current (E ach  unit) ...........-
Grid  2  Current ...................   7.0
Cathode Current ..................    7.I

Each  Unit  Oporoting  (Note  3)
PI alto  V oltage  ....................  loo
Grid  3  Voltage   ...................    o
Grid  2 Voltage ..................    675

100        Volts
0       Volts

67.5       Volts

Gridlvoltage   ...................    0     (Noto2)       Volts
Grid  3 Transconductonce .............    _
Grid   1  Transconductonce ............  1100

Plate  Current  ....................    _
Grid  3  Cutoff  Voltage  (Note  4)   .........-
Grid  1   Cutoff Voltage  (Note   4)   .........-

450    Hmhos
-    pmhos

2.0           Ma.
-35      Volts
-2.3      Volts

NOTES

1.       Design-Maximum    ratings     are   limiting   volues   o{   operating   and
environmental   conditions  applicoblo  to  a  bogey  tube  of  a  speci-
fled   type   as   defined   by   its  published   data.   and  should  not  b®
exceeded   under the  worse  probable  conditions.

2.       For  grid   1   current  of  100microamp®res.

3.       With  Plate  and  Grid  3  of  other  unit  grounded.

4.       For  plate  current  of  loo  microompores.

R®c.iving  Tube  S®ction

COF3POF3ATION,   ELECTF20NIC   TUBE DIVISION,   ELMIRA,    NEW    YOF3K





Weslinghouse®
October  1,1964

SEMI -REMOTE -CUTOFF  PENTODE  TYPES 3HT6,  4HT6  AND  6HT6

The   3HT6,   4HT6  and 6HT6  are  semi-remote-cutoff,  9-pin  miniature,  frame-grid  pentode types  designed  for  service
in    television    receiver    I.F.   amplifier   stageso    They   feature   very   high   transconductance   and   low   interelectrode
capclcitance values.    The  cathode  hcls  2  terminals  to  increase  the  input  impedance  at  high  frequencies.    Grid  3  has
a    separate   pin   to   facilitate   grounding.     Their   semi-remote   cutoff  characteristic   is   desirable  for   use   in   a  g  c
control led  stageso

The  3HT6  clnd  4HT6   have   been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   television   receivers   where   the   picture-tube   heater   is   in  series  with  other  heaters.    when  each  is  employed  in
this   type  of  circuit   with   other   tubes   similarly   designed   having   the   same  heater   current   rating,   heater   voltage
surges  across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  charclcteristic  is  controlled.

ELECTRICAL

Cathode..................

Hca,or:
Voltage  (ac  or  dc)   ..........

Current.................

Wan-up  Time  (Note   1)   .......

Direct  lntei.ol®ctrodo  Capacitancos:

Grid   I   to  Plate   ......

Input.............

Output............

MECHANICAL

Bulb..............

Base,,,,,,,,,,,,,,
Outline,,,,,,,,,.,,
Ba sing .............

Mounting  Position   .....

RATINGS
D®sign  Maximum  Values

Plato  Voltage  ........

Grid  2  Supply  Voltage.  .   .

Grid  2  Voltage ........

Pl.ate  Di ssipotion ......

Grid  2  Dissipation   .....

Grid  1   Negative  Voltogo   .

Cathode  Current   ..,...
Grid  1  Circuit  Res,stonc®:

Cathode  Resistor  Bias   .
Fixed  Bias .........

Hcafer:
Voltage:

6HT6...........

Current:
3HT6............

4HT6............

.....    Cooled   Unipotontial

3HT6    4HT6   6HT6
3.15         4.2         6.3          Volts
0.60      0.45      0.30     Ampere

11              11             --Seconds

Shielded  (Note  2)

..       0.024

..          8.70

..          3.00

................    T-6y2

Miniature  9-Pin  (JEDEC  E9-I)
.................     6-2

.................  9PM

•...............   Any

.........       250     max.            Volts

.........        250      max.            Volts

.............       See  Grid   2  Input

Rating  Curve
.........       2.5     hax.           Watts

•.........        0.6      max.            Watts

.........          50     max.            Volts

.........          25      max.                Mo.

.........             I      max.      ifegohm

•.........     0.25      niox.      Megohm

Minimum      Maximum

•......        5.7                    6.9             Volts

•......       560                  640                Ma.

•......       420                   480                 Ma.

Heater-Cathode  Voltogo:
Heater  N®gative  with  Respect  to  Cathode:
To+ol   DC  and   Peak ..............

Heater  Positive  with  Respect to  Cathode:
Total  DC  and  peak    .............

200     max.           Volts

200     max.           Volts

TYPICAL   OPERATION  AND  CtlARACTERISTICS

Pla'®  voltage  .......................

Grid   3  (Suppressor) ....................

Grid   2  Voltage ...........

Cathode  Bias  Resistor  .....
Plate  Resistance .........

Transconductonce........

Plate  Current   ...........

Grid   2  Cui.rent ...........

Grid   1   Cutoff  Bias  (Note  3)   .  .

Cutoff  Transconductonco:
For  Grid   1  Volts  =  -I.5    .  .   .

For  Grid   I   Volts  =  -3.5   .   .   .

For  Grid   I  Volts  =  -4.5   .  .  ,
Hot  Input  Resistance  (Note  4)
Hot  Input  Cclpacitonce  (Note  4)

125           Volts

Cbnnected to
Chthode  at  Socket
.          125           Volts

•           56           Ohm s

•    0.143      Megohm

•    14000        "mhos
.              15                 Ma.

.          4.0                Mo.

.     i.7        Volts

•   '2000        pmhos
•        300        4mhos
.        loo       #mhos

127cO           Ohms

•      1.45              u.uj

NOTES

1.    H®otor    Warm-up    Time    is   defined   as   the   tirpe   required   for   the

voltage   across   the   hooter  to   reach   80%  of  its  rated  voluo after
applying   4  times   rated   hooter   voltage  to  a  circuit  consisting  of

the  tube  heclter   in   series  with  a  resistcince  equal  to  throe  times
rated  heater  voltage  divided  by  rated  hoofor  current.

2.    With  JEDEC  Shield  No.  315  connected  to  ground.

3.    For  transconductance  of 50prhos.

4.    M®asurod   at  44   Mc  with  unbypassed  56  ollm  cathode  resistance.

Small-Button
9-Pin  Base

SUPERSEDES   3,4,6HT6-8/1/62 Rocoiving  Tube  Soctlon

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,   NEW   YOF3K
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AVERAGE     PLATE     CHARACTERISTICS

Raled    Heater   Cond I lions
I 11

Grid    2   Vo Its= 125 11 11 11Ill
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dlv0 11 .... 11
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Plate      Volts

CE-A  1826

AVERAGE      GRID      2       CHARACTEfilsTICS
I I,I Ill11,11
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AVERAGE     TBANSFEF]     CHARACTERISTICS

Rated Heate r Co ndition S

P' ateVol 's I 25 I,I
I. 1111 I.11 1111 1111 1111 ..11 ..111111 0.... ',.I `1'1..

0011 1111 I 1111 I.
11 I.11 11
11 1111 ....

1

..11 ..11 ..I. .... .... .... -.I. I.11 11I. 1'
011 161111 I.

-6              -4              -2                   0

Grid      Volts
C E-A 18 28

AVERAGE    TRANSFER     CHARACTERISTICS

Rated   Heater   Condit ions
Plate    Volts  =125

//
/
/

/ / /
s!' /
U, '

>N /
0

`®
/ `

0_/

/ / aLr)

-4             -3            -2             -I

Grid     Volts

14000

a
12000  i

E0
a

10000  =I

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF]ONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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AVERAGE     INPUT     RESISTANCE     CHARACTERISTICS
11I
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AVERAGE      INPUT     CAPACITANCE     CHARACTERISTICS
I
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The  iD formation  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may resultfromits  use.  Nolicense  is  granted  byimplication  orotherwise  underany patentor patentrights of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION, ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K
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October  I.,   1962

DUAL-CONTROL-GRID  PENTODE  TYPE  6HZ6

The  6HZ6   is   a   miniature   7-pin   dual-control.grid   pentode   designed   for   service  as  combined  limiter,  FM  detector
clnd  audio  voltoge  amplifier  in  television  receivers.

The  6HZ6  has  been  designed  for  use  in  receivers  which  employ  series  connected  heaters  especially  in  telev-ision
receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is employed  in  this  type of  circuit
with   other tubes  similclrly  designed  having  the  same  heater  current  rating,  heater  voltage  surges  across  individucll
tubes  are  minimized  inasmuch  as  heater  worm.up  characteristic  is  controlled.

ELECTRICAL
Cchod® ......................... Cooled  Unipotentiol
Heat®,:
Voltage(acoldc)  ....................     6.3          Volts
Curlont  .......................     0.45±6%       Ampere
WarmqpTime(Notel)   .................        11      Seconds

Direct  lnt®rel ectrode  capocitenco s:                              Un shielded
Grid  I  to plato  .....................       0.023
Grid  3 to  plate  .....................             I.6
Grid   1  Input  .......................            8.2
Grid 3  Input  .......................            7.2
Grid   I  to Grid  3    ....................          0.09

MECHANICAL
Bulb....................................T-5)4
Bos .....................  Miniature  7.Pin  (JEDEC  E7.1)
Outline...................................5-2
Basing...................................7EN
Mouriting  Position  ............................   Any

Miniature  Button
7-Pin Base

H

LIMITER  FM  DETECTOR  SERVICE

MX IMUM  RATINGS
Design  Maximum  Values

Platevoltoge .....................     300     max.     Volts
Grid  3 Voltage:

PositivoDC&Poakvolue   ...........       25     max.     Volts
NegativeDC&  Peakvolu®  ...........      loo     max.     Volts

Grid2SupplyVoltogo ................      300     max.     Volts
Grid  2  Voltage   .............   S.a  Orid  2  Input  Rating  Chart
G.id   I  Voltage:
Positive  DC  Value .................
NegaTivo  DC Value .................

Pl ate  Dissipation   ..................
Grid  3  Dissipation  ..................
Grid  2  Dissipation  ..................
Hooter.Cathod.  Vollag ®:

H®ator  Posi.ive  wlth  r®spoct  to  Cathode:
DCconponont ...................      loo     max.     Volts
Total  DC&   Peak .................     ZOO     max.     Volts

Hoafer  Negative with respect to  Cathode:
Total  DC&  peak .................     ZOO     max.      Volts

TYPICAL  OPERATION
Plctovoltoge  .......................       150            Volts
Grid  3  Voltage 0             Volts
Grid2Voltog®   ....................             loo             Volts
Cothod®  Bias  Resistor  ..............
Plato  Resistance  (Approx.)  ...........

180             Ohms

0.1]      Alegohms
Grid   1Tionsconductance ................   3400         #mhos
Crid3Transconductonco ................     600          pmhos
Grid  1  cutoff  Bias(Not.2)  ..............- 4.5            Volts
Grid3Cutoff  Bias(Noto2)  ..............- 7             Volts
Platocurront  .......................       3.2                Ma.
Grid2Current ...............,.......       3.2                Ma.

NOTES

1.     H®drer    Worm-up    Time    is   dofinod   os   tliQ   time   roquir®d   for   the

voltage   across  the  li.ater  to  reach   80%  of  its  rated value  after
applying   4  times   rated   heater   vollage  to  a circuit  consisting  Of

the  tube   heater   in  sori®s  with  a  rosistonco  eq ual  to throe  times
rated  heater  voltage  divided  by  rated  hector  curr®n..

2.     For  Plote  Currerit  of  20 #amp.

7EN

The   information  containet'`  [i(if.;in  iQ  su!tr,lietJ  "         1[  assur`iing  responsibility  for

infringement   of  p€itents   rir   ot.riH  rig.Its  of  t!r`jrd  parties  ``ihich  may result  from  its

use.    No    licfinsp    is     grart`te(I    !"r    irrtlliei.:ion.   o[   otherwise   under   any   patent   or

patent  rights  of  'i\estinghouse   hJlectric   CorDoration. R.c®iving  Tube  Section
WESTINGHOUSE   ELECTF{IC   CORPOF3ATioN ELECTF30N!C   TUBE    DIVISION,   ELMIRA,    NEW   YORK
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December  I,   ]959

TV  HIGH  VOLTAGE  RECTIFIER  TYPE  IJ3

The   lJ3   is   a   glass   octal,  directly  heated  half  wave  rectifier  designed  for  service  as  the  high  voltage  rectifier  in
flyback  type   picture   tube  anode  powersupplies.     Compact  size  is  achieved  with  high  inter-element   insulation  and
high  inverse  voltage  rcltings.

GENERAL  DATA
ELECTRICAL:

Filament  (Coated):

Voltage  (ac  or  dc)   ...................

current    .   .   .   ®   ..................    a   ®   .    .

Direct  lnterelectrode  Capacitances  (Unshielded):

Plate  to   Filament     .......   a   o   ..........

MECHANICAL:

Bulb    ....    o    .......    a    ®    ...............

I.25*        Volts

0.2      Ampere

1.6                   uuf

T-9

Base .....   ®   .....  Intermediclte-Shell   Octol  6-Pin  (JETEC  86-8)

Short  Intermediate-Shell   Octal  6-Pin  (JETEC  86-60)

Basing      .    ®    ..........    a    .    .    ®    a    ®    ®    .    .    ®    .....

Mounting   Position    ........   a   .   .   .   a   ......   ®

Small Cap

Short  lnlermediate
Shell  Octcil
6-Pin  Base

lclc

3C

FLYE3ACK  RECTIFIER  SERVICE+

MAXIMUM  RATINGS:

Design-Maximum  Values A

Peak  Inverse  Plate  Voltage:
DC  Component     ....   ®   .....

Total   DC  and  Peak    .......

Steady-State  Peak  Plate  Current
DC  Output  Current  ....   a   ....

AVERAGE  CHARACTERISTICS:

Tube  Voltage  Drop,  approx.:

Plate  Current=7.0  Ma.    ®   ....

22000     max.    Volts

26000      rncix.     Volts

50      max.         Ma.

0.5      mclx.          Ma.

225                    Volts

*   The   filament   voltage   must   never   be   less  than   I.05  volts  or  more

than   I.45  voltso

t    F6r    operation    in    a    525-line,    30-frame    system   as   described   in
"Standards   of   Good    Engineering   Pr`cictice   for   Television    Bi.oad-

casting  Station,   Federal   Communications  Commission".    The  duty

cycle   of  the   voltage   pulse   mi.st   not   exceed    15   per   cent   of   one
scanning  cycle®

A   Design-Maximum   ratings   are   limiting   values  of  operating   and  en-

vironmental   conditions   applicable   to   a   bogey  tube  of  `a specified
type  as  defined  by  its  published  data,  and  should  not  be  exceeded
under  the  worst  probable  conditions.

The  tube manufacturer  chooses  these  values  to  provide  acceptable
serviceability   of   the   tube,  taking  responsibility  for  the  effects  of

chclnges   in   operclting   conditions  due  to  variations  in  tube  chorac-

teri sties,

The   eqiiipment   manufacturer   should   design   so   that   initially   and

throughout   life   no   design-maximum  value  for  the  intended  service
is   exceeded   with  a  bogey  tube  under  the  worst  probable  operating
conditions    with    respect    to    supply-voltage   variation,   equipment
componentvariation,  equipment  contl.ol  adiustment,   load  variation,

signal  variation,  and  environmental  conditions.

NOTE:  lnasmuch asthetube  rating  permits  operation  clt  high  voltage,

shielding  of  the  tube  for  x-ray  radiation  may  be  needed.

BOTTOM   VIEW

Socket   terminals  4  and  6  may  be  used  cis
tie   points   as   or   near  filament  potential.
Terminals   I,3,4,5,6,   and  8   may   be   con-

nected    to    terminal    7   to   reduce   corona
discharge.

Receiving  Tube Section
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MEDIUM-MU  TWIN  TRloDE  TYPES  5J6,  6J6  AND  6J6-A

The   5J6,   6J6   and  6J6-A  are  miniature 7-pin  twin  triode  types  designed  for  service  as  radio-frequency  oscillators,
amplifiers,   or   audio-frequency   amplifiers.    With  the  grids  in  push-pull  and  the  plates  in  parallel,  they  can  be  used
as  mixers  at  frequencies  up  to  600  megacycles.

The  5J6   clnd  6J6-A  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially  in
television   receivers   where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of   circuit  with   other  tubes   similcirly   designed   having   the   same  heater  current  rating,  heater  voltage  surges
clcross  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

E L EC TR I CA L :
Cathode ........................     Cootod  Unipotential

Heat.r:                                                                                       6J6
5J6     6J6-A

Voltage(acordc)   .............. `      4.7            6.3             Volts

Current   .....................     0.60         0.45     Amperes

Warm-upTim® .................          11               HDseconds

Direct  lnt®r®Iectrode  capacitancos  (Each  unit):        (Unshielded)

RE

Grid  to  Plate.  .  ,

Input.......,

Ou'pu'......,

MECHANICAL:
Bulb........,

Base,,,,,,,,
Basing......,

Mounting  Position

............     T-5-1/2
Small-Button  Minioturo  7-pin

..............       7BF

•...............   AJny

Miniature
7-Pin Base

MAXIMUM  RATINGS:

Design-Center  Values
Plate  Voltage  .............

Plate  Dissipation ...........

Peak  Heater-Cathode  Vollag®:
Hooter  Positive  or  Nogativo  with
Respect  lo  Calhod®   ........

MAXIMUM  CIRCUIT  VALUES:

Grid-Circuit  Resistance

Cathode-Bias  Oporotion ......

300     max.      Volts
1.5     max.      Watts

loo     max.      Volts

0.5     max.      Mogohm

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plate  Vol.age  .......................

Cathode  Bias  R.sister  (Common  to  Each  Unit).  .
Amplification   Foctoi ...................

Plato  Resistance .....................

Transconductanc®...............,....

Plo.e  Current   .......................

Volts
Ohms

R®ceiving  TTbe  Section
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Westinghouse
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OSCILLATOR  -CLASS  C                                                         (TYPICAL  PUSH-PULL  OPERATION  AT
RF  POWER  AMPLIFIER  &  OSCILLATOR-CLASS  C  TELEGRAPHY          MODERATE  FREQUENCIES)

MAXIMUM  RATINGS  (Each  Unit)

D.sign  C.nt.r  Valu.§
DC  Plot.  Voltage   ..........

DC  Grid  Voltog®   ...........

DC  Plato  Current ...........

DC  Grid  Current    ...........

Plo'®  ,nput ...............

Plot®  Dissipation ...........

Hool...Cathode  Voltage:
H®at®r  Positive  or  N.gativ® with
F{®sp®ct  to  Cathode   ........ 100     max.      Volts

Both  Units
DC  Plate  Voltage ......  I
DC  Grid  Voltage:

from  a  fixed  supply  of .  .  .

from  a  grid  resislor  of .  .  ,

from  a  cathode  resistor  of
DC  Plate  Curl..nt .......
DC  Grid  Current  (Approx.)  .
Driving  Power  (Approx.)   .  .

Power  Oi.tput  (Approx.) .  .  .

]50     Vol,s

As   a   push-pull   oscillator  at   250   Mc   approximot®ly   1.0  watt  can

be  obtai;®d   with   a  grid   resistor  of  2000  ohms   common   to   bolh
units   and   a   plot.   voltage   of    150   volts.    Maximum  rot.d   plot.
dissipation  must not  be  oxco®ded.

•    H®ator   warm-up    time    is    d®fined    as    .h®   time  r®quir®d   foi  the
voltage   across  the  h.ator  to   roach   80%  of  its   rot®d  value  after
applying  four  times  rated  hector  voltage  to  a  circuit  consisting  o{
the  tube  h®o.or  in   series   with   a  rosie.Once  equal  to  thro.  tim.a
rated  h®otor  voltage  divided  by  ral®d  heater  curr®n..

D    6J6-Aonly.

AVE RAG EPLATE    CHA RACTE RIS TICS

000

sivi I -y ForEf Each=6.3  VUnito'ts

a ®,I

` / / x®,

/ / •ea\ xh-
' \
/

`+/

- xfy,
I ¢

`

5Z
I+/o-

tl
®..

+8
o^`b fu`

\ -
D`,\ - +6 6

\ Jc +4+ +» 6
\0   =€

\4 ~\6 -\8,
loo                            ZOO                           BOO                          400                           500                         COO

plate   volts                                                                                cE-A830
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AVERAGE    PLATE   CHARACTERISTICS
62

I  I For   Each  UnitE'.6.3VO''S
„a4J€5//

ft

a /
/ /

/ a/

/ / / /
/ / / Q,

/ / .

/ / / I?
/ / ``

•

/ / ..

a                        loo                      200                     300                   400                      500
PIot®   Volts                                                                                           CE-A®3l

WESTINCHOUSE   ELECTRIC   CORPORATION.  ELECTRONIC  TUBE   DIVISION,  ELMIRA,   NEW  YORK

A



Page  4

AVERAGE    CHARACTEBISTICS

I

For   Each  Unit -150=a-a
Ef,  .=  6.3    Volts V

Eb  =  Plate   Volts V L=SOS-aa='0iiEa
11Eb.=ZOO

loo150

0.09 aI 1L CLL

0.08 \
\

0.07 \ \ 7000    .aacU''a a0 aa
o€,€U)E€    0.06aa'II-a0.05La'aII0.04U)U'®aE®60.03I

o€;€ ®a6000I9aI50001CP®040005-aJ03o.oiIaF2000
u\

\ \ /
\ \ I

\
`

V /
\ A / /
\ \ \ /

y /
0.02 \ / / \ /

X
0.01 1000

0
lo Eb=20

•. \oO
-12       -10       -8       -6       -4       -2          0

Grld      Volts                                                CE-A832
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HIGH-MU  TRloDE  TETRODE  TYPES  6JA8  AND  10JA8

The  6JA8   and  loJA8  are  9-pin  miniature  high-mu  triode  and  tetrode  types  designed  for  service  in  color  and  black-
and-white   television   receivers.    The   triode   unit   is   designed   for   service   as   a   sync   separator,    sync  clipper  and

phase  inverter  while  the  tetrode  unit  is  designed  for  operation  as  a  video  amplifier.

The  loJA8 has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters, especially  in  television
receivers   where   the   picture-tube   heater   is   in   series   with  other  heaters.    When  it  is  employed  in  this  type  of  cir-
cuit  with   other   tubes   having  a  heater  current  rating  of  450  moo,  heater  voltage  surges  across  individual  tubes  are
minimized  inasmuch  as  the  heater  warm-up  characteristic  is  control led.

ELECTRICAL
Cathodes.......

Heater:
Voltage  (ac  or  dc)
Current.......

......      Coctred   Unipotentiol

6JA8             10J A8

6.3   ±   1097o                    10.5            Volts

•   .  .     0.75    0.45   ±  697o       Ampere

Warm-up  Time  (Approx.)  (Note   1) ....-                       11     Seconds

Direct  lnterelectrode  Copacitances:    (Unshielded)
Triode:

Grid  to   Plate ...............

Input....................

Output...................

Pen,ode:
Grid   1   to  Plato   .............

Input....................

Output..............I....

Coupling:

Pentode  Grid   I  to  Triode  Plato.  .   .

Pentode  Plate  to  Triode  Grid  ....

Pentode  Plate  to  Triode  Plat®   .  .  .

MECHANICAL

Bulb..........

Base,   .   ,   ®   ......

Outl i ne   ,.......

Basing........

Mounting   Position   .

Small-Button
9-Pin  Base

r\

0.I      max.     #4,f

11                         #Hf

4.8                    u.pf

................     T.61/2

Miniclture   9.Pin  (JEDEC  E9-1)

.................       6-3

.....   L   ...........   9QF

.................   Any

HIS

KT                                 PTT

90F

RATINGS

Design  Maximum  Values

Plate  Voltage  ..........

Grid  2  Supply  Voltage  .   `   .   .   .

Grid   2  Voltage ..........

Plate   Dissipation    .......

Grid   2   Dissipation   .......

Positive  Grid   1   Bias  Voltage

Grid   1  Circuit  Resistance

Fixed   Bias ...........

Cathode  Resistor  Bias   .  .   .

Triode    Tetrode
.   ..     300             330          max.          Volts

•..-            330          max.          Volts
See   Grid  2   Input

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

Total  DC  +  Peak  ..........     200

Heater  Positive  with  Respect  to  Cathode
DC  Component    ...........     loo

Total   DC  +  Peak  ..........    200

Rating  Curve

5          max.          Wcitts

1.5           max.           Wcltts

0          max.          Volts

0.25         max.    Megohm

i.0         max.    Megohm

200         max.          Volts

100          max.          Volts

200          mci x.           Vo Its

CHARACTERISTICS  AND  TYPICAL   OPERATION

Triode  Unit:

Plate   Voltage  ...........

Grid   Voltage ............

Amplificcltion   Factor    ......

Plate  Resistance .........

Transconductance........

Plate  Current   ...........

Grid   1   Cutoff  Voltage  ......

Tetrode  Unit:

Plate  Voltage  ..........,

Grid  2  Voltage    .........,

Grid   I   Voltage ...........

Pl ate  Resi stance .........

T ron s con d u c tan ce   .......,
Plate  Current  (Note   2)     .....

Grid   2  Current  (Note   2)  ....

Grid   1  Cutoff  Voltage  (Note  3)

135          200      Volts
-2          -2     Volts

.    60          70             -
23000    17000      Ohms

2600      4oOO   prhos
•   .     2                 4           Mo.

-4.8          -7     Volts

Volts

Volts

Vo I ts

Ohms

#mhos
Ma.

Ma.

Volts

Receiving  Tube  Section

WESTINGHOUSE   ELECTF`lc   COF3PORATION,   ELECTF30NIC   TUE3E    DIVISION,   ELMIRA,    NEW   YOF3K
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NOTES

1.    Heater    Warm-Up    Time    is   dofin®d   as   tll.   time   roquirod   for  the

voltage   across   the  heot®r  to   roach   807o   of   its  rated  valu.  af.®r
applying  4  times   rated   heater  voltage  to  a  circuit  consisting  of
the    tube   hooter    in    sori®s   with   a  rosistanc®   equal   to   3   .imos
rot.d  hoat®T  voltoge  divided  by  rated  hooter  curr®nt.

2.    The   zero-bias   values   can   bo   m®osurod   by  a  method  involving  a
ro-current  wov.form   such   that  th.  plot.  and  grid   2   dissipation
wi 11  b®  k.pt  within  ratings  to  pr.vent  damog® to  th.  tube.

3.    For  plato  curl.nt  of   10  microonp.r®s.

AVERAGE      PLATE     CHABACTEPISTICS

Rated    Heater   Conditions
11I

TriodeUnit
11 I I I I I I 11 11

11 I I I I I

'1
I

I I I I I

Flo',,7(
I I

I I I I I I I

I I I
I

I I I I I rl- I I I I I I I

I I i I I 1 (

I I I I I I I I I I

I I •`
I I I I I I I I,'1

'
I

I I I I I

I

I 0.,, 1 I

I I I I I t

I I I
I I \ I I I I I

( I
I

I I, I 11

( I I

( 11 I

I I I I I I. J,

I I Jfl 1

I

I 11 J^
I I I, I. .,JI
I I 11 I 11 I

I I I I 1 I I I I I

1 I I I 11 •` I I I I I

I J` `` I ( I I

( I `` I I I I I

I J I 1 I

I I I I 11 I

I I I 11 I
I 1

I I I I 11 I I, I I I I

I I

r
I I. I I I / I

I I

'
I I I I

I I I I I

i 1 `1 I I 11I I I 1
I I 11

I I 11 I I

I I '1 1 ( 11 I I I I J` I I I ( I

I Ill 11 I 11
11 1,11 I,11 11 I

I I I I 1 I I. I

I I i, ., I

I I I I I I I 11 `1 I A| I-
Wll 1^ I I I `1 I J` I =` I I I I

I I I I I I I I
ul

I I            '        JJ, I

I I

I I I

I

II II EidIll 1'

11

11

I

I 11                            I III

II

II I1 II II

III
00             150             200           250            300

Pla'e     Volts

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFioNIC   TUBE   DIVISION,  ELMIRA,   NEW   YOFiK



Wes[inghouse®
6JA8
10JA8

Page  3

AVERAGE     PLATE     CHARACTERISTICS

Rated    Heater   Condi lions
|||m
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AVERAGE    TRANSFEB     CHARACTERISTICS
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AVERAGE     Gf]lD     2     CHARACTERISTICS

Rated    Heater   Conditions Tetrode   Unit
Grid    2   Vol ts   =   135 11 I 11
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GRID   2    INPUT   RATING     CURVE
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C E-A 1255

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may resultfrom its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.
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SHARP-CUTOFF  PENTODE  TYPES  3JC6,  4JC6  AND  6JC6

The   3JC6,    4JC6   and   6JC6  are   sharp-cutoff,   9-pin   miniature  frame-grid  pentode  types   designed   for   service   in
television    receiver    I.F.    amplifier    stclges.     They   feature   very-high   transconductance   and    low    interelectrode
capacitance  values.     The  cathode   is  provided   with   2  terminals  to  increase  input  impedance  at  high  frequencies.
Grid   3   is   connected   to   a   separate   pin  to  facilitate  grounding.    They  have  a  spec:ially  designed  internal  shield  to
eliminate  the  need  for  an  external  shieldo

The  3JC6  and  4JC6  have  been  designed  for  use in  receivers  which  employ  series  connected  heaters  especially  in
television   receivers   where   the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of  circuit   with  other  tubes   similarly  designed  having   the   same  heater  current  rating,  heater voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

ELECTRICAL                                                                                                                                      RATINGS

Cathode ......................... Coated  Unipotentiol          D®sign  MaximumValues
H®afor:                                        3JC6                 4JC6              6JC6

Voltog®  (ac  ordc}...     3.5                      4.5             6.3±0.6         Volts
Current  .......      0.60±0.040   0.45±0.030       0.30         Amporo
Warm-up  Time

(Motel) .........        11                            11
Dir.ct  lnleroloctrode Capacitanc®s:

Grid   I  to  Ploto   .................
Input.........................
Output......................

MECHANICAL

Bulb.........................

-       Second a

.........    TfoIA

Base ...................    Miniature,  9-Pin  (JEDEC  E9-I)
Outline....................................6-2
Basing....................................9PM
Molinting  Posi.ion   ............................   Any

Small-Button
9-Pin  Base

Platovoltage  ...................       330     max.          Volts
Grid2Supplyvoltago ..............       330     max.          Volts
Grid  2  Voltage

Plate  Dissipation

See  JEDEC  J5-C4-2
Rating  Chart

2.5    max.          Watts

Grid2lnput   ....................        0.6     max.             Watt
Grid  I   positiveBiasvalue  ..........             0     max.          Volts
Grid  1   Circuit  Resistance:

CothodeResistorBias   ............             1     max.      Megohm

FixedBias ....................     0.25     max.     ifegohm
Heater.Cathode  Voltage:

Heater  Negative  with  Rosp®ct to  Cirthode
TotalDCondpeak   .............       200     max.          Volts

H®oter  Positive  with  Respect  to  Cathode
DC+Peck  ...................       ZOO     inax.          Volts
DCcomponent   ................        IcO     max.          Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION
PlotoYoltage  ........................     125          Volts
Grid  3 (Suppressor) ..........   Connected to  catliod®  at  socket
Grid2Voltogo ........................     125          Volts
Cathode-BiasResistor  ..................       56          Ohms
PloteResistance(Approx.)   ...............   0.18     Megohm
Tronsconductance   ..................... 15000       ¢mhos
Grid  I  CutoffBios  (Note2)   ...............- 3J)          Volts
Platocurr®nt  ........................        13               MaL

Grid2Curront ........................      3.2               MaL

NOTES

I.      Hea.er    warm~p   time   is   d®finod   as   the   time  roquirod   for   the
voltage  across   the  heater  to  r®och  80%  of  its  rated  volue  after
applying   4  .imes   rated  heater  voltage  to  a  circuit  consisting  of
the   tube  hoctor   in   series   with   a  resistance  oquol   lo   3  times
rated  hooter  voltage  divided  by  rated  hooter  current.

2.      For  plate  current of  loo  microamperes.

SuPERSEDES      3,  4.   6JC6-1o/15/64                                                               Receiving  Tubesection

WESTINGHOUSE ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEWYORK
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AVEBAGE      PLATE      CHABACTERISTICS
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The  information  contained  herein  is  supplied  without  assuming  responsil)ility  for  infringement  of  patents  or  other rights  of third  parties  which

of Westinghouse Electric Corporation.
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SEMI -REMOTE -CUTOFF  PENTODE  TYPES  3JD6,  4JD6  AND  6JD6

The  3JD6,   4JD6  and   6JD6  are  semi-remote-cutoff,  9-pin  miniature,  frame-grid  pentode types  designed  for  service
in   television   receiver    I.F.   amplifier   stages.    They   feature  very  high  transconductance  and   low   interelectrode
capacitance  values.     The  cathode   has   2 terminals  to  increase  input  impedance  at high  frequencies.    Grid  3  has  a
separate   pin   to   facilitate   grounding.     Their    semi-remote   cutoff   characteristic    is   desirable   for  use   in   ag  c
controlled   stages.     They  have  a   specially   designed   internal   shield   to  eliminate  the  need  for  an  external  shieldo

The  3JD6 and 4JD6  hove  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especicllly  in
television  receivers   where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  each  is  employed  in  this
type  of  circuit  with   other  tubes   similarly  designed   having  the   same  heater  current  rating,  heater  voltage  surges
across  individual  tubes  are  minimized  inasmuch  as  heater  warm-up  characteristic  is  controlled.

EL ECTRICAL
Cathode ......................... Coated  Unipotential
H®ater:                                          3J D6                  4J D6               6J D6

Voltage(ac  ordc)  ....   3.5                     4.5            6.3±0.6         Volts
Current  ........   0.60±0.040    045±0.030        0.30         Ampere
Wgm-up  Tine

(Notol) ..........    I]                        11                       -Seconds
Direct  lnterol®ctrode  Capac itoncos:

U n sh i e ld ®d

Gridltoplato  ...................       0.019          max.   pf
lnput'' ........................             8.2                      pf
Outpul ........................             3.0                      pf

MECHANICAL

Bulb ..................  ' '  .  '  ' '  ' I  ' .  I .......   T.6%
Base ....................  Miniature  9-Pin (JEDEC E9.l)
Outl ine  .................................... 6.2
Basing.........~.........................9PM
Mounting  Position  ............................    Any

Small-But.on
9-Pin  Base

RATINGS
Design  Maximum  Values

Platevoltage .....................     330     max.          Volts
Grid   2Supplyvoltago ...............       330     max.           Volts

Grid  2 Voltage ....................     See  JEDEC J5-C4-2
Rating Curve

Plot®Dissipotion ...................      2.5     max          Watts
Grid2Dissipation  ..................      0.6     max.           Watts
Grid  1   positive  Biosvoluo  ..... „  ....           0     max.          Volts
Grid   1  Circuit  Resistance:

Cathode  Resistor  Bias   .............            1     max     M®gollm
FixedBias ....................     0.25     max.     Megohm

H®oter.Cdtliode  Voltage:
Hoator  Negative  with  Respect  to Cathode:

TotalDCond   peak ..............        ZOO     max.           Volts
H®at®r  Positive  with  Respect to Cathode:

TotalDcand  peak ..............       200     max.          Volts
DCcomponont .................         loo     max.          Volts

TYPICAL  OPERATION  AND  CHARACTERISTICS
Plotevoltag®  ........................      125          Volts
Grid  3  (Suppressor)   ......................     Connected  to

Cathode  at  Socket
Gr`id2Voltage  ........................    125          Volts
CathodoBiasR®sistor  ........  „  .........      56          Ohms
PlateResistance ......................   0.16     Mogohm
Transconductance   ....................    14000        Hmhos
Platecurr®nt  ........................         15             Mo.
Grid2Current .........  „  .............       4.0             Ma.
Grid  lcutof{Bios(Nofo2)  ................- 4.5          Volts

NOTES

I.      Heater   Wcrm.up   Time   is   defined   as   th.   time   required   for   the
voltage  across   the  h®otor  to  reach  80%  of  its  rotod  value  oftor
applying   4   times   rated  heotor  voltage  to  a circuil  consisting  of
the   tube  heater  in  series with  a  rosistcnce  eq uol  to  throe tim.a
rated  heotor  voltage  divided  by  rct®d  heater  current.

2.      For transconductance  of  6004mhos.

supERSEDEs     3,  4.   6jD6.io/i5/64                                                         Roc®iving  Tube   section

WESTINGHOUSE   ELECTRIC   CORPOF2ATION,   ELECTFtoNIC   TUBE   DIVISION,   ELMIRA,NEW   YORK



AVEBAGE     PLATE     CHARACTERISTICS
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AVERAGE     TRANSFER     CHARACTERISTICS
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The  information  contained  herein  is  supplied  without  assuming  responsibility  for infringement  of  pateats  or  other rights  of third  parties  which
may  resultfrQm its  use.  No license  is  granted  byimplication  or otherwise  under any patent or patent rights of Westinghouse Electric Corporation.
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August  15,1962

DUAL  VHF  TRloDE TYPE  6JK8

The  6JK8  is  a  dual  VHF  triode  with  dissimilar  sections  designed  for  use  in  FM  tuners.    Triode  No.1  (pins  6,  7 &

8)   is  designed   for   service   as   a   combination   oscillator-mixer.    Triode  No.  2  (pins  1,  2 &  3)  features  a frame  grid
and  is  intended  for  service  as  a  high  performance  r-f  amplif€.er.

ELECTRICAL                                                                                                                                           MAXIMUM  RATINGS

Cothod®s  .......................     Coated  Unipotentiol          DosignMaximumValues
H®a,or:

Voltage(ceordc)  .....................   6.3         Volts
Current  ...........................    a.40     Ampere

Direct  lntorelectrode Copacitances  (gii®lded)  (Note  1):
Unitl      Unit2

Grid to   Plate I.4           0J5        #"i
lnpLJ,'.'  ......................       3.0            5.0        't'£f
oufrut ........................        1.a           4.o       {t(tf
H®aterfocathod .................       2.8           2€        44tf
GridtoOtherPlct ..................     0.003     max.    #Hf
Ploteto  Other  Plot .................      0.009     max.    4tflf

MECHANICAL

Bul b ...................  e  ................    Te%
Bos® ....................  Miniatul.a  9.Pin  (JEDEC  E9.I)
Outline...................................6.2
Basing...................................9AJ
Mounting  Position  ............................   Any

Small-Bulton
9-Pin  Base

P,ate  Voltage  .......
N®gotive  Grid  Voltage   .
P I ate  Di ss ipati on .....
Cathode Current   .....
He ate r-C ath od ®  Vo I to 9e

Hooler  Ncgativo  with

Triodo  No.  I    Triodo  No.  2
os  Mixer-            as  r-f

Osci ll ctor          Amplifier

•....     165                         200    max.    Volts

•....       50                          50   max.    Volts
.....           1                               2    max.    Watts
•....       22                           22   max.        Mo.

Respect to  Cathod.
TotalD.C.andpeok .......     loo                        loo   max.    Volts

H.ot.r Positiv. with
R®spoct  to  Cathode

TotolD.Cond  pod{ .......     100                         100   max.    Volts

Cridcircuit  R®sistonc®  oNot®2).I.0                           I.0    max.      Meg.

CHARACTERISTICS  AND  TYPICAL  OPERATION
Triode  No.   I    Triodo  No.  2
as  Mlx®r.           os  r.f

O9cl llatoi           Amplifier

Plot8Voltoge  .............      100                          135                  Volts

Gridvoltago    .............- I                     -1.2                Volts
Platecurrent  .............     5.3                           10                     Ma.
PlateResistonc®    .........     8000                     5400                 Ohms
Trarisconductance  .........     6800                    13000               ftmhos
Amplificotion   Factor   .........   55                           70

Gri d  Voltoge  for  P late
Curronto{  20pA  .........- 4.4                                               Volts

Grid  Voltag.   for  Trc]nsconductonc®
o{150#mhos   ...........- S.5                 Volts

Grid  Voltage  for  Transconductanco
of  1500 #mhos .............     _ -2.8                Vo Its

NOTES

I.     With   JEDEC   Shield   Ncl   315   connected  to  cathode  of  unit  under
test,

2.     self biosoporation.

Roc®iving  Tube Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF3K
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AVERAGE       PLATE      CHARACTERISTICS
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The  information  contained  hereiD  is  supplied  without  assuming responsibility  for iafringement  of  patents  or  other rights  of third  parties  which
may re8ultfromits  use.  No license  is  granted byimplicatioa  or otherwise  under any patent or patentrights  of westinghouse Electric Corporation.
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HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPES  6JM6,12J'M6  AND  17JM6

The   6JM6,   12JM6   clnd   17JM6   are   12-Pin,   button-based   beam-power  pentode   types  designed  for  service  as  output
amplifier  in  horizontal  deflection  circuits  in  television  receivers.    These  types  are  characterized  by  high  zero  bias

plate  current,   high   plate   current  to   grid  2  current  ratio  and  high  DC  plate  supply  voltage  rcltings.    These  features
with  a  plate  dissipation  rating  of  17o5  wattsmQke  this  tube  especially  desirable  for  its  designed  service.   Separclte
beclm  plate  terminals  can  be  used  to  suppress  snivets.

The   12JM6  and   17JM6   have   been   designed   for   use   in   receivers   which   employ   series   connected  heaters.    When
employed   in   this   type  of  circuit  heater  voltage surgescire  minimized  inasmuch  as  heater  warm-up  characteristic    is
controlled.

ELECTRICAL
Cathode.  .  .

F i lament:

............      Coated  Unipotential

6JM6             ] 2JM6               17JM6

Voltage  (ac  or  dc)...6.3±0.6            12.6                    16.8                   Volts

Current   ...........  I.20        0.60±0.04    0.45±0.03      Ampere

Warm-up  Time(Note   1).     -                       11                          11               Seconds

Direct  lnterelectrode  Capacitances  (unshielded):

Grid   to  Plate     ......................

Input............................

Output...........................

MECHANICAL
Bulb........,

Base,.,,....,
Outl ine  ,,,,..

Basing......,

Top  Cap ......

Mounting  Position

...............  T-12

12-Pin   Button   (EIA   E12-74)

...........     EIA   12-79

..............      12FJ

.   .      Cl-3,   Skirted  Miniature

...............    A,Tly

HORIZONTAL  DEFLECTION  AMPLIFIER  (Note  2)

MAXIMUM  RATINGS

Design  Maximum  Values  (Note  3)

DC  Plate  Supply  Voltage

(Boost  +  DC  Power  Siipply)   .....
Peak  Positive  Plate  Voltage   .....

Peal(  Negative  Pulse  Plate  Voltage.

Positive  DC  Beam  Plate  Voltage.  .  .
Plcite  Dissipation  (Note  4).   .

Negative  DC  Grid   1   Voltage.
Peak  Negative  Grid   I   Voltage

DC  Grid  2  Voltage  .......

Grid   2   Dissipation   .......

Average  Ccithode  Current.  .  .
Peak  Cathode  Current .....

770   max.         Volts

6500    max.         Volts
T500   max.          Volts

.   70    max.          Volts

.........   17.5    max.           Watts

..........    55    max.          Volts

.........     330    max.          Volts

.........     220    max.          Volts

.........      3.5    max.           Wcitts

.........     175    max.                 rnA

.........     550    max.                rnA
Grid   1   Circuit   Resistance  (Note  5) .........  I.0    max.    Megohm

Bulb  Temperature(AtHottest  Point)   ......    220    max.                ®C

Heater-Cathode  Voltage:
Heater  Negcitive  with  Respect  to  Cathode

Total   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Ccithode
DC  Component .................

Total  DC  +  Peak  ...............

200   max.         Volts

loo   max.          Volts
200   max.         Volts

EIA    12FJ

WESTINGHOUSE   ELECTRIC   COF3PORATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW   YOF{K



Page  2

AVERAGE  CHARACTERISTICS
Beam  Plates  Connected  to  Ccithode  at  Socket

PENTODE  OPERATION

Plate  Voltage  .............

Grid  2  Voltage .............

Grid   1   Voltage .............

Plote  Current   .............

Grid  2  Current .............

Transconductonce..........
Plate  Resistance ...........

ZERO  BIAS
Plate  Voltclge  (Note  6)   .......

Grid  2  Voltage  (Note  6) .......

Plate  Current  (Note  7) ........

Grid  2  Current  (Note  7)  .......

CUTOFF
Plate  Voltage  .............

Grid   2  Voltage    ............

Plote  Current   .............

Grid   1   Voltclge   (Approx.)  ......

TRIODE  AMPLIFICATION   FACTOR

Plate  Voltage  .............

Grid  2  Voltage    ............

Grid   I   Voltage .............

Amplification   Factor    ........

WESTINGHOUSE

.    250      Volts

.     T50      Volts
-22.5     Volts

..   65            rnA

.I.8            rnA

7300   ffmhos
18000     Ohms

.   .  60    Volts

.150    Volts

.  345         rnA

..27         rnA

5000
'50

•.1

_100

E L E C T F2 I C

.....    ]50     Volts

C,onnected  to  plate
...- 22.5    Volts

.....   4.4             _

WesTinghouse

NOTES

I.    Heater    Worm-up   Time   is   defined   as   the   time   required   for   the

voltage   clcross   the   heater   to   reach  80%  of  its  rclted   value  cifter
applying   four   times   rated  heater  voltclge  to  a  circuit  consisting
of  the   tube   heater   in   series   with   a   resistance   equal   to   three
times  rated  heater  voltage  divided  by  rated  heciter  c`urrent.

2.    For   operation   in   a   525-line,    30   frame   system   as   described  in
•`Standards     of     Good     Engineering     Practice     for     Television

Broodccisting   Stations;   Federal   Communications  Commission...

The   duty   cycle   of   the   voltage   pulse   not   to  exceed   15%  of  the

scanning  cycle.

3.    Design-Maximum  Rcltings  are  the  limiting  values  expressed  with

respect  to   bogie   tubes   at   which   satisfactory   tube   life   can  be
expected   to   occur   in   the  types  of  service  for  which  the  tube  is
rated.      Therefore    the    equipment   designed   must  establish   the

circuit    design    so   that   initicllly   and   throughout   equipment   life

no   Design-Maximum   value   is   exceeded  with  a  bogie  tube  under

the   worst   probable  operating  conditions  with  respect  to  supply-

voltage   voriotion,   equipmen+   control  adiustment,  load  variation

clnd  environmental   conditions.

4.    In   stages   operating   with   grid   leak   bias,   an   adequate   cathode
bicis   resistor   or   other   suitable  means   is  required  to  protect  the
tube   in  the  absence  of  excitation.

5.     Using   grid-leak   bias.

6.    Applied   for   short   intervcil   (mclximum  of  2  seconds)  so  as  not  to

damage  tube.

7.    These    values    ccln    be    measured   by   a   method   involving   a   re-

current   wave form  thcit  such  the  plate  and  grid   2  dissipation  will

be  kept  within  rcltings  to  prevent  damage  to  thetube.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
m±;.I?¥=l::.u^.=±_P.Iic_.a_.ii..Tout_.dbyimphcationorothcrwl.:und'cron7pat.:tor-p-.t-e-n;:n::;;:;i;.".-jn.::::a.cuiiu::Tri:¥:1:.or::i.ocnn.

COF3PORATION, ELECTF20NIC   TUBE DIVISION,   ELMIFiA, NEW   YOF3K
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Westinghouse®
July   T5,1965

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPES  6JN6,12JN6  AND  17JN6

The  6JN6,   12JN6  and   17JN6   are   12-Pin,   button-bclsed   beam-power  pentode   types  designed  for  service as  output
amplifier  in  horizontal  deflection  circuits  in  television  receivers.    These  types  arecharacterized  by  high  zel.o   bicis

plate   current,   high   plate   current  to   grid  2  current  ratio  and  high  DC  plate  supply  voltage  ratings.    These  features
with  a  plate  dissipation  rating  of 17o5  watts  make  this  tube especially  desirable  for  its  designed  service.    Separate
beam  plate  terminals  ccin  be  used  to  suppress  snivets.

The   12JN6   and   17JN6   have   been   designed   for   use   in   receivers   which   employ   series   connected   heaters.    When
employed   in   this   type  of  circuit  heater  voltage surges  are  minimized  inasmuch  as  heater  warm-up  characteristic   is
control I ed.

ELECTRICAL

Cathode,  ,  .
Filament:

............      Coated  Unipotential

6JN6             12JN6              17JN6

Voltage  (ac  ordc)...6.3±0.6            12.6                    16.8                  Volts

Current   ...........   1.20        0.60±0.03    0.45±0.03      Ampere

Warm.up  Time  (Note   l).      -                       11                         11               Seconds

Direct  lnterelectrode  Capacitances  (Unshielded):
Grid   I   to   Plate   .....................

Input............................

Output...........................

MECHANICAL

Bulb........

Base,,,,,,,,,
Bc,sing.......

Mounting  Position

0.34    pF
16pF

I   .    7     pF

................  T-12

.12-Pin   Button  (EIA  E12-74)

...............     12FK

•...............    A.ny

HORIZONTAL  DEFLECTION  AMPLIFIER  (Note  2)

MAXIMUM   RATINGS

Design  Mclximum  Values  (Note  3)

DC  Plate  Supply  Voltage

(Boost +  DC  Power  Supply)   .........
Peak  Positive  Plate  Voltage   .........
Peak  Negative  Pulse  Plote  Voltage .....
Positive  DC  Beam  Plate   Voltage   ......

Plate  Dissipation  (Note  4) ...........

Negative  DC  Grid   I   Voltage ..........

Peak  Negative  Grid   I   Voltage .........

DC  Grid  2  Voltage  ................

Grid  2  Dissipation   ................

Average  Cclthode  Current ............

Peak  Cathode  Current ..............

Grid   I   Circuit  Resistcince  (Note  5) ......

Bulb  Temperclture  (At  Hottest  Point)   ....
Heclter-Cathode  Voltage:

Heater  Negcitive  with  Respec.t  .o  Cathode

Totol   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component .................

Total   DC  +  Pecik  ...............

NCP

770   max.          Volts
6500    mcix.          Volts
1500    max.          Volts

.    70    mclx.          Volts

17.5   max.          Watts

.   55    max.          Volts
330   max.         Volts

220    max.          Volts

3.5   max.         Watts
175    max.               rnA

550   max.              rnA
.1.0    max.    Megohm
220    max.                ®C

200    max.         Volts

loo    max.         Volts

200    max.         Volts

WESTINGHOUSE   ELECTF3lc   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse
Page  2

AVERAGE  CHARACTERISTICS

Beam  Plotes  Connected  to  Cathode  at  Socket

PENTODE  OPERATION
Plclte  Voltclge  .............

Grid   2  Voltage .............

Grid   1   Voltage .............

Plate  Current   .............

Grid  2  Current .............

Transconductcince..........

Plate  Resistance ...........

ZERO  BIAS

Plate  Voltage  (Note  6)   .......

Grid  2  Voltage  (Note  6) .......

PIQte  Current  (Note  7) ........

Grid  2  Current  (Note  7)  .......

CUTOFF
Plate  Voltage  .............

Grid  2  Voltage .............

Plate  Current   .............

Grid   I   Voltoge  (Approx.)  ......

TRIODE  AMPLIFICATION   FACTOR
Plcite  Voltage  .............

Grid   2  Voltcige .............

Grid   1   Voltage .............

Amplification   Factor    ........

.    250     volts
150      Volts

-22.5     Volts

.   65           rnA

..1.8              rnA

7300   prhos
18000     Ohms

•5000     250    Volts

.     150      150    Volts

...1              1            rnA

-loo   -42   Volts

.....   150    Volts

Connected  to  plate
...- 22.5    Volts
.....   4.4             -

NOTES

I.    Heater   Worm-up   Time   is   defined   cls   the   time   required   for   the

voltage   across   the   heater   to   reoc.h  8097o  of  its  rated  value  after
applying   four   times   rated  heater  voltage  to  a  circuit  consisting
of  the   tube   heater   in   series   with   a   resistance  equal   to   three
times  rated  heater  voltage  divided  by  rated  heater  curl.ent.

2.    For  operation   in   a   525-line,   30   frame   system   as   described  in
•.Standards      of     Good     Engineering     Practice    for    Television

Broadcasting   Stations;   Federal   Communications  Commission."
The  duty  cycle  of  the   voltage   pulse  not  to  exceed  15%  of  the
scanning  cycle.

3.    Design-Maximum  Ratings  are  the  limiting  values  expressed  with

respect   to   bogie   tubes   at  which   satisfactory   tube   life   can  be
expected   to   occur   in   the  types  of  service  for which  the  tube  is
rated.      Therefore    the    equipment  designed   must  establish   the
circuit   design  so  that  initially  and  throughout  equipment  life  no
Design-Maximum   value   is  exceeded  witli  a  bogie  tube  under  the

worst   probable   operating    conditions   with    respect  to   supply-
voltoge   variation,   equipment   control   adiustment,   load  variation
and  environmental  conditions.

4.    In   stages   operating   with   grid   leak   bias,   an   adequate   ccithode

bias   resistor   or  other   suitable  means  is  required  to  protect the
tube  in  the  absence  of  excitotion.

5.    Using  grid-leak   bias.

6.    Applied   for   short   interval   (maximum  of  2  seconds)  so  os  not  to

damage  tube.

7.    These    values    con    be    measured   by   a   method   involving   a   re-
current   wove form  that  such  the  plate  and  grid  2  dissipation  will

be  kept  within  ratings  to  prevent  damage  to  the  tube.

The information  contained  herein  is  supplied without  assuming  responsibility for infringement  of patents  or  other rights  of third  parties which
may resultfromits  use.  No licease  is  granted  I)yimplicatioD  or otherwise  under any patent or patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF2IC CORPORATION,  ELECTFioNIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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WesTinghouse 6JS6A

EiiE
March  1,1965

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPE  6JS6A

The  6JS6A  is  a 12-pin  button  based  beam-power pentode  type  designed  for  service  as  output  ampl ifier  in  horizontal
deflection   circuits   in   color   television   receivers.     The  6JS6A   is   unilaterally   interchangeable  with  the  type  6JS6
and  differs   in   having  a  lower  plate  knee  voltage.    Separate terminals  for  the  beam  plates ccn  be  used  to.minimize
snivets.

ELECTRICAL
Cathode .  .  . Coated  Unipotential

Filament:
Voltage  (ac  or  dc)   ..................

Current......................-...

Direct  lnterelectrode  Capacitcinces  (Unshielded):
Grid   1   to   Plote   .....................

Input...................-........

Output...........................

MECHANICAL

Bulb.........

Base ,..,,,.   1  .

Outl in®   ,.,,,..

Basing.......

Top  Cap .......

Mounting  Positiol`

6.3 ±0.6        Volts
.  .   2.25    Ampere

.............  T-12

........    EIA   E12-74

.........    EIA   12-89

.........    EIA   12FY

.  C1-3,  Skirted  Miniature

.............   A.ny

HORIZONTAL  DEFLECTION  AMPLIFIER  (Note  I)

MAXIMUM  RATINGS

Design  Maximum  Values

DC  Plots  Supply  Voltage

(Boost +  DC  Power  Supply)   .........
Pe-ok  Positive  Plate  Voltage  (Abs.) .....

Peak  Negative   Pulso  Plate  Voltage .....
Positive  DC  Boom  Plate  Voltage .......
DC  Grid  2  Voltage  ................

Peak  Negative  Grid  I  Voltage .........
Plate  Dissipation  (Note  2) ...........

Grid  2  Dissipation   ................

Average  Catllode  Current ............

Peak  Ccithode  Current ..............

Grid   I  Circuit  Resistance  (Note  3) ......

Bulb  Temperature  (At  Hottest  Point)   ....
Heater-Cathode  Voltage:

Heater  Negative  with  Respect to  Cathode
Total   DC  +  Peak  ...............

Hooter  Positive with  Respect to  Cathode
DC  Component .................

Total   DC  +  Peak  ...............

990    max.          Volts
7500   max.          Volts

1100    max.          Volts

.   70   max.          Volts
190    max.          Volts

250    mcix.          Volts

.   28    max.         Watts
5.5   max.          Watts

315    max.                rnA

1100    max.                rnA

.1.0    max.    Megohm

225   max.                oC

200   max.          Volts

loo    max.         Volts
200    mcix.          Volts

AVERAGE  CHARACTERISTICS

Beam  Plates  Connected  to  Cathode

PENTODE  OPERATION

Plate  Voltage  .......................

Grid  2  Voltage .......................

Grid   1   Voltage .......................

Plate  Current   .......................

Grid   2  Current .......................

Transconductance....................
Plate  Resistance  .....................

PRINTED  IN   u.S.A.

175      Volts

125     Volts
-25     Volts
'25          rnA
4.5          rnA

11300   prhos
5600     Ohms

ZERO   BIAS

Plate  Voltage  (Note  4)   .......

Grid  2  Voltage  (Note  4) .......

Plate  Current (Note  5) ........

Grid  2  Current  (Note  5)  .......

CUTOFF
Plate  Voltage  .............

Grid  2  Voltage .............

Plate  Curl.ent   .............

Grid   I   Voltage  (Approx.)  ......

TRIODE  AMPLIFICATION  FACTOR
Plate  Voltage  .........-....

Grid  2  Voltage    ............

Grid   1   Voltage .............

Amplificotion   Factor    ........

....     62    Volts

....   '25    Volts

....  570         rnA

....     34         rnA

175    5000    Volts

125        125    Volts

.1                 1            rnA

-54   -140   Volts

....   125    Volts

....   125    Volts

...- 25   Volts

.....   3            -

NOTES

I.    For  operation   in   a   525-line,   30   frame   system  as   described  in
'`Standcirds      of     Good     Engineering     Practice     for     Television

Broadcc]sting   Stcltions;    Federal   Communications  Commission."

The  duty   cycle   of   the   voltage  pulse  not  to  exceed  15% of  the
scanning  cycle.

2.    In   stages  operating   with   grid   leak   bias,   cln   adequate  cathode
bias   resistor   or  other  suitable  moans  is  required  to  protect the
tube  in  the  absence  of oxcitotion.

3.    Using  grid-leakbios.

4.    Applied   for   short   interval   (maximum  of  2  seconds)  so  as  not  to
damclge  tube.

5.    These     vcilues     can     be    measured     by    a    method    involving    a

recurrent  wave form   that   such   the   plate   and   grid   2  dissipation
will  be  kept  within  ratings  fo  prevent  damage  to  the  tube.

ITFIITc
'2-89

4.  125"

HH

12FY

The  informotion  contained  herein  is  supplied  without assuming  responsibility  for  infringomont  of  pal®nts  or  ollior  riglits  of tliird  par.ios  which
may  result from  itsuso. No license  is gront®d by  implication  or otherwise  under  any potent or  pot®nliights  olwes.inghous® Electr.Ic Co.poiotion.

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK





WesTinghouse® 6JT8

October  15.   1962

HIGH.MU  TRI0DE.SHARP.CUTOFF  PENTODE TYPE  6JT8

The   6JT8   is   a   9.T9   bulb,   high.mu   triode    and    sharp.cutoff   pentode  type  designed   for   service   in   television
receivers.    The  triode  unit   is  designed  for  service  as  a  sync  separator,  sync  clipper  and  phcise  inverter while the
high-gnu  frame-grid  pentode  unit  is  designed  for  operation  as  a video  amplifier,

ELECTRICAL                                                                                                                                           MAXIMUM  RATINGS

Cathode ......................... Coated  Unipo.®ntia|          D®sign  MaximumValu®s
Hoato,:
Voltage(ocordc)..`      .............     6.3±10%         Volts
Curroi-t  ........................           0.725     Ampero

Direct  lnterel®ctrode Copaci.onces:   (Unshi®lded)
T,lode
Gridtoplate   ....................      3.2                  ##f
lnput ..........................      |J                  ILFL'
Output .........................       1.6                  {t/tf

Pen,od®

Grid  I  to  Plat®  ................... 0.075     max.    p#f
lnpu' ..........................        13                  't/Jf
Ou'pu' .........................         3                 vll'

Coupling

a

Triode    Pontod®
Plat.Voltage .............     330           330        max.        Volts
Grid2Supplyvoltago ........-           330        max.         Volts
Grid  2  Voltage .............-                      S®®  Grid  2  Input

EiE

P®ntodo Glid  I  to Triodo  Plote    ........
P®ntodo  Plct® to  Triodo  Grid  ..........
Pentod®  Plo.®  to  Triode  Plate  .........

MECHANICAL
Bulb......................................T,9
Base ...................   Miniature  9-Pin  (JEDEC  E9-68)
Outline...................................9<9
Bas in g ....................................  9DX
Mounting  Position  ............................  Any

.,88" Max.
ro62nMin.

\Base  9-Pin  Button

(JEDEC   N9  E9-68)

9-69

P late  Di $3ip ation   ..........       I.0
Grid  2  Dissipation  ..........          _
Positive  Grid   1  Bias  voltag ....           0
Grid   I  Circuit  Resistonc®

Fixed  Bias ..............       O.S
Cothodo  Resistor  Bias  ......       I.0

H a ater.C athod e  Vo lt og®:
H®ator  Negotiv®  with  Respect to Cathode

Total  DC  +  Peak  .........      200
Hooter  Positive with  Respect lo  Cathode
DC component ...........      loo
To.ol  DC  +  Peak  ...... `   .  .      200

Rating Chatt
4        rna x.         Watts

I.1         max.         Watts
0         rna,I,          Vo Its

0®25         rrrax.    Mogohm

1.0         max.    M®gohrn

2cO        max.         Volts

loo        max.        Vo tos
ZOO          max.          Vo Its

CHARACTERISTICS AND  TYPICAL  OPERATION
Tr iod.       P®ntod®

Plat®Voltogo  .................       250      35        ZOO     Volts
Grid  2  Voltogo -    100         100     Volts

Cridlvoltogo .................-2        0            -Volts
CotliodeBiasRosis.or  ...........--          82     Ohms
AmplificotionFactor   ............      loo       -            -            -
PlateResistanco(Approx.)  ........  37000       -50000     Ohms
Transconductanc®  ....... „  ......    2700       -   mooo  /tmhos
Platecurrent(Notol)   ...........        ]5      S0           17         Mo.
Crid2Current(Notel)  ...........-      17         3.5         Ma.
Gridlvoltag®(Noto2) ...........- 5.3       -          -5     Volts

NOTES

I.    Z.ro  bias  pentode  values  con bo  in.asured  by  a  motliod  involving
a  re<urr®nt  wave form   such  that the  plato  aid  grid  2 dissipation
wilt  be  kept  within  ratings  to proven. aqmage to the  tube.

2.     For   plot®    currenl   of    20    microarnp®res   in  .riodo   unit  and    loo
microamper®s  in  ponlod®  unit.

KT                               PpN

9DX

Rec.iving  Tube  S®ction

WESTINGHOUSE   ELECTF?IC   COF3POF3ATION,   ELECTRONic   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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Westinghouse® 6JU8A

February   I,1965

QUADRUPLE  DloDE  TYPE  6JUBA

The  6JUBA  is  a  9-pin  miniature  quadruple  diode  designed  for  service  in  color  TV  receivers  and  in  stereo  multiplex
equipment.     In  color  TV  service  the  6JUBA  performs  well  in  phase-detector  and  noise-immune  color-killer  circuits.
In   stereo   multiplex  service  the  6JUBA  is  used  in  bridge-matrixing   circuitso    The  internal   connectiohs  particularly
recommend  the  6JUBA  for the  latter  service.

ELECTRICAL
Cathodes  .  . Coated  Unipotential

Heater:
Voltage  .........................      6.3±0.6         Volts

Current    .........................   I   .

Direct  lnterelectrode  Capacitonces:    (Unshielded)
Plote  Unit  I   &  Cathode  Unit  2  to  Cathode  Unit  1

Plate  Unit  I  &  Cathode  Unit  2  to  Plate  Unit  2  .  .
Plate  Unit  2  to  Internal  Shield  &  Heater  ......

Plate  Unit  3  &  Cathode  Unit  4  to  Cathode  Unit  3
Plate  Unit  3  &  Cathode  Unit  4  to  Plate  Unit  4  .  ,
Plate  Unit  4  to  Internal   Shield  &  Heater  .....,

Catliode  Unit  1   to  Internal  Shield  &  Heater   ....

Cathode  Unit  3  to  Internal  Shield  &  Heater   ...,

MECHANICAL

Bulb.............................,

0.60    Ampere

T-6y2

Base ......................   9-Pin  Miniature  (EIA   E9-1)

Outline   ................................      EIA   6-2

Basing     ................................   EIA  9PQ

Mounting   Position   ............................    Any

7/8„
Max.

T 6l/2
23/,6„
Max.

Small-Bullon
9-Pin  Base

MAXIMUM  RATINGS:    (Per  Unit)

Design  Maximum  Values    (Note   1)

Peak   Inverse  Plate  Voltage  ..........

Peak  Plate  Current  Per  Plate .........

DC  Output  Current  Per  Plate   .........
Peak  Heciter-Cathode  Voltcige:

Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to  Cathode

300    max.    Volts

•54   max.          rnA

..9    max.          rnA

300    max.    Volts

300    max.    Volts

CHARACTERISTIC  (Per  Unit)

Plate  Voltcige  (Note  2)   ......................  10    Volts

PlateCurrent(Note2)    ...................... 60          rnA

NOTES

1.    Design-Maximum  Ratings  ore  the  limiting  values  expressed  with

respect   to   bogie   tubes   at   which   satisfclctory   tube   life   can  be
expected   to   occur   in   the  types  of  service  for  which  the  tube  is
rcited.      Therefore    the    equipment   designed   must   establish   the
circuit   design   so  thcit  initially  and  throughout  equipment  life  no

Design-Maximum   value   is  exceeded  with  a  bogie  tube  under  the
worst    probable    operating    conditions    with    respect  to   supply-
voltage   variation,   equipment   control  odiustment,   load  variation
and  environmental  conditions.

2.    Duty  cycle  of  applied  voltage  must  be  such  that  RQted  DC  plate

current  is  not  exceeded.

PD4

9PQ
KDI

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of  third  parties  which
may  result from its use.  No license  is  granted  I)yimplication  or otherwise  under any  patent or  patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTF20NIC TUBE   DIVISION,   ELMIF3A,    NEW   YOF3K
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Westinghouse®
6JZ6
21JZ6

/-, May   15,1965

HORIZONTAL  AMPLIFIER  BEAM-POWER  PENTODE  TYPES  6JZ6  AND  21JZ6

The  6JZ6  and   2lJZ6   are   12-pin   button   based   beam-power  pentode  types  designed  for  service  cis  output  amplifier

in   horizontal   deflection  circuits  in  television  receivers.    They  feature  a  separate  grid  3  connection  to  help  control
snivets.

The   21JZ6  has  been  designed  for  use  in  receivers  which  employ  series  connected  heaters.    When  employed  in  this
type  of  circuit,  heater  voltage surges  are  minimized  because  heater  warm-up  charac.teristic  is  controlled.

ELECTRICAL

Cathode...........

F i lament:

Voltage  (ac  or  dc}   .  .  ,

Cu,rent........,,,

Warm-up  Time  (Note   I)

.....     Coated   Unipotenticil

6JZ6          2lJZ6
6.3±10%           21                    Volts

..I.5           0.45±67o     Ampere
11              Seconds

Direct  lnterelectrode  Capocitances  (Unshielded):

Grid   1   to  Plote   .....................

Input............................

Output...........................

MECHANICAL
Bulb.........

Base,   ,1   ,,,,,,

Outline    ,,,,   ®   ,   ,

Basing........

Top  Cap .......

Mounting  Positioii.

............       T-12

........    EIA   E12-74

.   .   :   .....   o    EIA   12-79

.........    EIA   12GD

. C1-3,   Skirted  Miniclture

.............   A.ny

Elf::jl
3.250"
Max.I

2-79

HORIZONTAL  DEFLECTION  AMPLIFIER  (Note  2)

MAXIMUM  RATINGS

Design  Maximum  Values

DC  Plote  Supply  Voltage

(Boost  +  DC  Power  Supply)   .....
Peak  Positive  Plate  Voltage   .....
Peak  Negative  Pulse  Plate  Voltage.
Plate   Dissipation   (Note  3) .......

Positive  DC  Beam-Plate  Voltage.  .  .

Negative  DC  Grid   1   Voltage  ......

Peak  Negative  Grid  I   Voltage .....

DC  Grid  2  Voltage   ............

Grid  2   Dissipation  ............

Average  Cathode  Current ........

Peak  Cathode  Current ..........

Grid   1   Circuit   Resistance  (Note  4).   .

Bulb  Temperature  (At  Hottest  Point).
Heater-Cathode  Voltage:

....    770    max.         Volts

.`..     6500    max.          Volts

...1500    max.          Volts

.   o   .   .   .    18    mc]x.           Watts

...a.   70    max.          Volts

a   .   o   o   a    55    max.           Volts

....     330    mox`.          Volts

...®    220    max.          Volts

....      3.5    max.          Watts

....    230    max.               rnA

....    800    max.               rnA
.  .   .   c   .1.0    max.    Megohm

a..a     220    max.                  oC

Heater  Negative  with  Respect  to  Cathode
Totcil  DC  +  Peak  ...............

Hec.ter  Positive  with  Respect  to  Cathode
DC  Component.  .
Total  DC  +  Peak

200    max.         Volts

..........     loo    max.          Volts

.......   a   e   .    2oo    rnox.           Vo,ts

NC     P     NC

WESTINGHOUSE ELECTF3lc   COF3POF3ATION,   ELECTF30NIC   TUBE   DIVISION,ELMIRA,    NEW   YOF3K



6JZ6
21JZ6 WesTinghouse
Page  2

AVERAGE  CHARACTERISTICS

PENTODE  OPERATION

Plate   Voltage   ....................   a   .

Grid  2   Voltage ......................

Grid   I   Voltage ......................

Plc)te   Current    ...................   ®   a   .

Grid  2  Current ......................

Transconductance...................

Plate   Resistance ....................

ZERO   BIAS

Plate  Voltage  ......................

Grid   2   Voltoge ......................

Plate  Current  (Note  5) .................

Grid  2  Current  (Note  5)   ................

CUTOFF
Plate   Voltage   ..................   o   .   .   .

Grid   2   Voltage ......................

Plcite   Current   ......................

Grid   1   Voltage  (Approx.)   ...............

TRIODE  AMPLIFICATION   FACTOR

Plate   Voltclge   ......................

Grid   2   Voltage ......................

Grid   I    Voltage ......................

Amplification   Factor ..................

....     ]30      Volts

....     130       Volts

....- 20      Volts

.....    46            rnA

.....  '.8            rnA

•  .   .     9000   Hmhos

...     9900      Ohms

......  50    Volts

.....   130     Volts

.....   450          rnA

.....     29          rnA

.130    5000    Volts

.   '30       130    Volts

..1                1            rnA

.-32     -64   Volts

...       130     Volts

...       130    Volts

...- 20    Volts

...       4.8             _

NOTES

1.    Heater    Warm-up   Time   is   defined   as   the   time   required   for   the

voltage   across   the   heater   to   reclch  80%  of  its  rated  value  otter
applying   four   times   rated  heater  voltage  to  a  circuit  consisting

of   the   tube   heater   in   series   with   a   resistance   equal   to   three

times  rated  heater  voltage  divided  by  rated  heater  current.

2.    For   operation   in   a    525-line,   30   frame   system   as   described  in
"Stcindards      of      Good     Engineering     Prclctice     for     Television

Broadcasting   Stations;     Federal  Communications  Commission."

The   duty   cycle   of   the   voltage   pulse   not   to  exceed   T59ro  of  the

sccinning   cycle.

3.     In   stciges   operating   with   gricl   leak   bias,   an   adequate   cathode

bias   resistor   or   other   suitable  means  is  required  to  protect  the

tube  in  the  cibsence  of  excitation.

4.     Using  grid-leak  bias.

5.    These  values  can be  measured  by  a  method  involving  a  recurrent
wove form  thcit  such  the  plate  and  grid  2  dissipation  will  be  kept

within  rcltings  to  prevent  damage  to  the  tube.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of third  parties  which
may resultfromits  use.   No license  is  granted  byimplication  or otherwise  underany patent or  patent rights o£ Westinghouse Electric  Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION, ELECTFioNIC   TUBE   DIVISION,   ELMIRA, NEW  `YOFiK
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Westinghouse®
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17JZBA

Mcly   15,1965

MEDIUM-MU  TRloDE,  BEAM-PENTODE  TYPE  17JZBA

The   17JZBA   is   a   medium-mu   triode,   beam-power  pentode  in  a  T-9  bulb  with  a   12-Pin  button  base.     It  is  designed

to   perform   as   the   vertical   deflection   oscillator   and   amplifier   in   television   receivers.      The   17JZBA   is  a  higher

plate  current  version  of  the   17JZ8  to  ensure  adequate  vertical   cleflection.

The   17JZBA  has  controlled  heater  warm-up  time  to  ensure  reliability  in  series  heater  circuits.

ELECTRICAL                                                                                                                                             CHARACTERISTICS  AND  TYPICAL  OPERATION

Cathodes  ........................ CoatedUnipotential                                                                                          Triode                      Pentode

Heater:                                                                                                                                                               Plate  voltage(Note  3) ......       150                  120

Voltage(acordc)   .....................  16.8           Volts                   Grid2Voltage(Note3)   .......-                   110

Cul.rent   ........................  0.45±0.03      Ampere

Warm-up  Time  (Note  I) H    Seconds
Direct  lnterolectTode  Copacitances  (Unsliielded):

Pentode    Triode
Grid  I  to  Plate
Input  (Gl   'o
Output  (P  to

MECHANICAL

Bulb...........

Base,..........

Outl ine   ..,,,,,,.

Bo si ng ..........

Mounting  Position   .  .

MAXIMUM  RATINGS

Design  Maximum  Values

Plale  Voltage  ....

Peak  Positive  Pulse

0.34            3.6      pF
I      11                 2.2        pF

•7.0            0.7      pF

................... T-9

.12-Pin  Button  (JEDEC  E12-70)

..................   9-58

.................    12DZ

•.................   Any

Triode
as  Vertical
Deflection
Osci I lator

(Note  2)
.  .   250

Plate  Voltage  (Abs.Max.) ...-
Grid  2  Voltage ...........-

Peak  Negative  Pulse

Grid  Voltage ..........   400

Plate  Dissipation ......... 1.0

Grid  2  Dissipation  ........     _

Cathode  Cul.rent    .........  20
Peak  Cclthode  Cui.rent ......  70

Heciter-Cathode  Voltage
Heater  Negative  with
Respect to  Cathode

Total  DC  and  Peak.  .  .
Heater  Positive  with

Respect  to  Cathode
DC  Component    .....

Total  DC and  Peak.  .  .
Grid  1   Circuit  Resistance:

Fixed   Bias .........

Cathode  Resistor  Bias   .

Pontode
as  Vertical

Deflection
Amp'ifior

(Note  2)
250           max. Volts

GridVoltoge .............- 5                    -8

Platocurrent   ...........       5.5                     56

Grid  2  Current ...........-                    3.5

PlateResistance .........   8500              13100

TI.ansconductance   ........   2350               7700
Amplification   Factor .......         20

GridCutoffVoltage   ....    _11  (Note4)     -25(Notes)       -

NOTES

1.       Heotor    Warm-up   Time   is   defined   cis   the   .ime   required   for   the
voltage   across   the   heater   to   reach  809ro  of  its  rated  value  after
applying   four   times   rated  heater  voltage  to  a  circuit  consisting

of   the   tube   heater   in   series   with   a   resistclnce   equal   to   three
times  I.ated  heater  voltage  divided  by  rated   hooter  current.

2.       For   operation   in   a   525-line,   30-frame   system   as   described   in
"Standards   of  Good  Engineering  Prcictice  for  Television  Bi.ocld-

costing    Station,    Federal    Communications   Commission...    The
duty   cycle   of  the   voltage  pulse  must  not  exceed  15  per  cent  of
one  scanning  cycle.

200                      200           max.           Volts

loo
200

1.0

2.2

100             max.            Volts

200            max.           Volts

1.0            max.   Megohms

2.2            max.   Megohms

Pentode    zero    bias     values    must    only    be   applied   for   a   short

interval,  (2   seconds  max.)    to  prevent  damage.

For  Plclte  Current  of  10  microamperes.

For  Plate  Current  of  loo  microamperes.

H::.i

9-58

SuPEF`SEDES    17JZ8   -12/15/63

G,pN          G,pN

HH

'2DZ

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIRA,    NEW   YOF3K



17JZBA Westinghouse
Page  2

AVEf3AGE     PLATE    CHABACTEBISTICS

Tri odeU nitI •, .
Rated   Heater `C) A.,Conditions \q

\0\`b •z
0

\Qf9r`J

\,1.6

E``

loo            200           300            400
Plate    Volts

AVEPIAGE     PLATE    CHAPACTEftlsTICS

Rated  Heater Pentode   UnitConditions

Plate  Current
Grid  2  Current -

Grld  '1  Volt`s 5 0

-2

/ -4

/ -6-8-10
I, I- lIIE

I

I \ -'2

-- -- -- 0--
40                80                120                160

Plate     Volts                    cE-A226l

AVERAGE    TRANSFER    CHABACTEBISTICS

AVERAGE    TRANSFER
CHARACTERISTICS

Triode   UniI .I .I

Rated   Healer
„s®:a

Con ditions

•.,,I
•,

/ / /
..I/

.z`

-'5                -10                 -5                        0

Grid     Volts              cE-A2264

Rated  Hea ter Pentode   unit

I  ..,ICondition S!
Grid  2  Vol s=I '0 .

+a\®,
y

•`H
I..

P'ote  CuTransconrrent--- /a,®o`r,

duc'anee- //qN
Grid   2  Cu rren'------

5< `?0,

., 2,;ooI`
~as---. -,= •---

a,a,:
-`_0\\,

-25.0           -20.0           -15.0             -K}O               -5.0                0

Grid   I   Volts

00

CE-A2262

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of  third  parties  which
may result from its  use.   No license  is  granted  I)yimplication  or otherwise  under any patent or patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF3lc   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,    NEW   YOF3K
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Westinghouse® lK3

EiiE

n

November  1,   1959

TV  HIGH  VOLTAGE  RECTIFIER  TYPE  IK3

The   lK3   is   a   glass   octal,  directly  heated  half  wave  rectifier  designed  for  service  as  the  high  voltage  rectifier  in
flyback  type   picture   tube  anode  powersupplies.     Compact  size  is  achieved  with  high  inter-element   insulation  and
high  inverse  voltage  rcltings.

GENERAL  DATA
E L E CT R I GAL :

Filament  (Coated):

Voltage  (ac  or  dc)   ...................

Current    .   I   ........................

Direct  lnterel®ctrode  Copocitancos  (Unshiolded):

Plato  to   Filomont    ...................

MECHANICAL:

Bulb   I   ............................

I.2S*         Volts

0.2      Ampor®

I.6                  uuf

T-9
Boso ...........  Intormodiato-Shell  Octol  6-Pin  (JETEC  86-8)

Shot-t  Intermediate-Shell   Octol  6-Pin  (JETEC  86-60)

Basing...........................3C

Mounting   Position    ....................                                       Any

Small Cap

Short  Intermediate
Shell Octal
6-Pin  Base

lclc

3C

BOTTOM   VIEW

Socket   terminals  4  and  6  may  be  used  os
tie   points   as   or   near  filament  potential.
Terminals    I,3,4,5,6,   and  8   may   be   con-

nected    to    terminal    7   to   reduce   corona

discharge.

FLYBACK  F3ECTIFIER  SERVICEt
MAXIMUM  RATINGS:

D.Sign-Maximum  Values A

peak   lnv®rs®   Ploto  Voltog®:

DC  Component    ..........

Total   DC  and  Peak    .......

Steady-Slot®  Pook  Plot®  Current

DC  Output  Culr®nt  .........

AVERAGE  CHARACTERISTICS:

Tube  Voltage  Drop,  approx.:

Plote  Curront= 7.0  Mo ......

22000     max.    Volts

26000      max.     Volts

50      max.         Ma.

0.5      max.         Ma.

225                    Volts

*   The   filomont   voltage   must   never   be   less  than   I.05  volts  or  more

than   I.45  volts.

t   For    operation    in    a    525-line,    30-frame    system   as   described   in
"Standards   of   Good   Engine®iing   Practice   for   Television   Broad-

casting  Station,   Fodoral   Communications  Commission".    The  duty

cycle   of  the   voltogo   pulse   must   not   exceed    15   per   cent   of   one
scanning  cycle.

A   Design-Moxjmum   ratings   ore   limiting   values  of  operating   and  en-

vironmontal   conditions   applicable   to   a   bogey  tube  of   a specified
•ype  as  defihed  by  its  published  data,  and  should  not  be  exceeded
under  the  worst  probable  conditions.

The  tube manufacturer  chooses  these  values  to  provide  acceptable
serviceability   of   the   tube,  taking  responsibility  for  the  effects  of

changes   in   operating   conditions  due  to  variations  in  tube  charac-

teri s,ics,

The   equipment   manufacturer   should   design   so   that   initially   and

throughout   life   no   design-mc]ximum  value  for  the  intended  service

is   exceeded   with  a  bogey  tube  under  the  worst  probable  operating
conditions    with    respect    to    supply-voltage   variation,   equipment
componontvoriotion,  equipment  control  adjustment,   load  vc]riation,

signal  variation,  and  environmental  conditions.

NOTE:  lnasmuch as thotube  rating  permits  operation  at  high  voltage,
shielding  of  the  tube  for  x-ray  rodialion  may  be  needed.

Receiving  Tube  Section

WESTINGHOUSE:   ELE:CTRIC   CORPORATION,   ELECTF]ONIC   TUBE   DIVISION,  ELMIF3A,    NEW   YORK





Westinghouse 6KT8

January   15,1965

HIGH-MU  TRloDE -SHARP-CUTOFF  PENTODE  TYPE  6KT8

The  6KT8   is   a   9-pin   miniature   high-mu   triode   and   sharp-cutoff   pentode   type   designed   for   service   in  color  and
blclck-and-white   television    receivers.      The   triode   unit   may   serve  as   a   sync   separator,   sync   clipper  or  phase
inverter   while   the   pentode   unit   may   be   used   as  a  video  amplifier.    The  6KT8  is  also  used  in  color  amplifier  and
killer  circuitso

ELECTRICAL

Cathode.........1........

Heater:

Voltage  (ac  or  dc)   ..........

C u rren t   .................

Direct  lnterelectrode   Capacitances:
Triode

Grid  to  Plate    .....,....

Input................

Output...............

Pentode
Grid   1   to   Plate    .........

I n put ................

Output...............

Coupling

Pentode  Grid  I  to  Triode

P I ate ...........,...

Pentode  Plate  to  Triode  Grid

MECHANICAL

Bulb..................

Base,    ,    ®    ®   ,,,,,,,,,,,,,,

Out' in e   ,,,,,,,,,,,,,,,,

Basing................

Mounting   Position    .........

.  Coated  Unipotential

..    6.3±1097o          Volts

.....   0.60    Ampere

Unshielded    Shielded  (Note   I)

•.      3.0                               3.0                    pF

•.      3.2                                3.2                     pF

•.1.6                                  2.4                      pF

.    0.046                           0.03    max.     pF

•.1.5                              1.5                    pF

•.      2.2                                2.8                     pF

0.006                        0.002    max.     pF

0.018                         0.003    mc.x.      pF

................      T-61/2

Miniature  9-Pin  (JEDEC   E9-l)

..................  6.2

.................   9QP

•.........-.......   Any

Small-Button
9-Pin  Base

KT                               PpN

9QP

MAXIMUM   RATINGS

Design  Maximum  Values

Triode    Pentode
Plate   Voltage  ..............    330

Grid  2  Supply  Voltclge ..........-

Grid   2  Voltage    ..............-

Plate   Dissipation ............     T.0

Grid  2  Dissipation  ............-

Positive  Grid   1   Bias   Voltage ......  0

Grid   1   Circuit  Resistance

Fixed   Bias ...............     0.5

Cathode  Resistor   Bias   .......     I.0

Heater-Cathode  Voltage:    (Note  2)

Heater  Negcitive  with  Respect  to  Cathode
Total   DC  +  Peak  ..........    200

Heciter  Positive  with  Respect  to  Cathode
DC  Component    ...........    loo

Total   DC  +  Peclk  ..........    200

330         mclx.          Volts

330        max.         Volts

See  Grid  2  Input

Rating  Chart

2.5        max.          Watts
0.55        max.         Watts

0        max.          Volts

0.25        max.    Megohm
1.0         max.    Megohm

20        max.          Volts

20        max.         Volts
20        max.          Vol ts

CHARACTERISTICS  AND  TYPICAL  OPERATION

Plc]te   VoltQge   ...........

Grid  2  Voltage ...........

Grid   1   Voltage ...........

Amplification   Factor .......

Plate  Resistance  (Approx.)   .  .

Tronsconductance........

Plate  Current   ...........

Grid   2  Current ...........

Grid   1   Cutoff  Voltage  (Note  3)

Triode    Pentode
.  250               125

..   -             125

.    _2              _I

.100

31500      150000       Ohms

3200       ioooo    prhos
•     1.8                     12              Mo,

•.   -              4.5           Ma.
-3.5             -7       Volts

NOTES

1.    With   EIA  Shield  No.  315  connected  to  pins  4  &   5.

2.    Due   to    the    element   connections,   this   tube   must   be   operated
with   pin   5  at  or  necir  ground  potential.     Pentode  grid  3,   internal

shield   and   one   side   of   the   heater   all   connect   to   pin   5.     The
Instantaneous   total   cathode   to   grid   3   voltoge   may   not  exceed

plus  20  volts.

3.    For  plate  current  of  20  microamperes.

WESTINGHOUSE   ELECTRIC   COF3POF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK



6KT8 Weslinghouse
Page  2

GRID    2    INPUT    RATING    CURVE

}

10           20           30           40           50           60           70           80           90           loo
Screen     Voltage    Expressed   os   Percent   of   Max.   Screen   Supply   Voltage   Rating

The  information  contained  herein is  supplied without  assuming responsibility for infringement  of patents  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplication  or otherwise  under any patent or patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® 6KZ8

iiE

r\

ZEE

December  15,1963

TRloDE-PENTODE  CONVERTER  TYPE  6KZ8

The   6KZ8   is   a  9-Pin   miniature  medium-mu  triode  and  sharp-cutoff  pentode  type  designed  for  service  as  combined
oscillator  and  mixer  in  television  receiver tuners.

ELECTRICAL

Co th ode ........................

Heo,a,:

Voltage  (ac  or  dc}  ................

Current...............-.......

Direct  lnterelectl.ode  Copacitonces:    (Note  1)

Triodo  Unit

Grid  to  Plate ...................

Input........................

Output.......................

H®ot®r  to  Cathode  (Note  2) ..........
Pentode  Unit
Grid   1   to  Ploto   ...,.............

Input........................

Output.......................

Heater  to  Cathode  (Note  2) ..........

MECHANICAL

Bulb.....

Base,,,,,
Basing....

Ou,lino   ,  ,  ,

Mounting   .  .

Small-Button
9-Pin  Base

.`Coated  Unipotontial

•      6.3±0.6           Volts

•...    0.45   Ampores

'   .   .   .     1.6    pf

'  .  .  .    3.2    pf

.  '  .  .    0.9    pf
•...    3.2    pf

0.01    mox'    pf

5.5                 pf
3.4                 pf
3.2                 pf

...............     T-6%

Miniature  9-pin  (JEDEC  E9-I)
................  9FZ

..................  6-2

•................   A;ray

MAXIMUM  RATINGS

Doslgn  Maximum  Values

Triode unit    Pontod® Unit
Ploto  Voltage  ...........   330

Grid  2  (Screen)  Voltage ....,.-

Grid  2  Supply  Voltage .....

Grid  1   (Control   Grid)  Voltage
Positive  Bias  Value .....

Plato  Dissipation ........

Grid  2  Input   ...........

Hoe.or Cathode  Voltog®
Heatoi'  Positive  with
Respect to  Colhode

DC  Component ........

Total  DC  and  peak .....
Hooter  Nogotive  with  Respect

to  Cathode,  Total  DC and
Pook...............

LIMITING  CIRCUIT  VALUES

Grid   1   Circuit  Resistance:
With   Fixed   Bias   .......

With  Cathode  Resistor  Bias

CHA RA CT E R I S T I CS

Plate  Voltage  ..........

Grid  2  Voltage ..........

Grid   1   Voltogo ..........

Amplification   Factor ......

Plate  R®sisfonce  (opprox.).  .

Transconductance.......
Grid  1   Cutoff  Bias  (Note  3)   .
Plato  Current   ..........

Grid  2  Current ..........

0
2.5

200

330              max.    Volts
So.  Grid  2  Input

Rating  Curve

330              max.    Volts

0              max.    Volts
2.5              max.    Watts

0.55              max.      Watt

loo              max.    Volts
200              max.    Volts

200              max.    Volts

•...   0.25    0.25    max.    M®gohm
•....  0.5      0.5   max.    Megohm

Triodeunit    Pontod®Unit
•.125                            125             Volts

125             Volts
.   -1.0                      _I.0            Vol,s
•.    46                            -           Ohms
•   5400                 200000            Ohms
•   8500                      7500          /li.nhos

.   -8                      -8          Vo',s
•     13.5                                 12                    Mo.

4Ma.

NOTES

1.       With    JEDEC   shield   #315   conn®ct®d   to   CQthodo   of   unit   under

test.

2.      With  JEDEC  shl®ld  #315  connoctod  to  ground.

3.      For  plato  current of  lo  microomperes.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE`DIVISION,  E:LMIRA,   NEW   YORK
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GRID    2    INPUT    BATING    CURVE

10           20           50            40           50           60           70            80           90           loo
Screen     Voltage    Expressed   cis   Percent   of   Max.   Screen   Supply   Voltage   Rating

The  information  contained  herein  iB  Supplied  without  assuming reapon8ibility  for  infringement  of  p8tetit8  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplication  orotherwise  under any patent or patent rights  o£Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Westinghouse® RELIATRON®TUBES

'2L6-GT
25L6-GT
50L6-GT

October   I,1958

BEAM  POWER  AMPLIFIER  TYPES  12L6-GT,  25L6-GT  AND  50L6-GT

The   12L6-GT,   25L6-GT  and  50L6-GT  are  beam  pentode  types  used  in  the  output  stage  of  ac-dc  receivers.    These
types  feature  high  power  sensitivity  and  plate  efficiency  at  low  plate  and  screen  voltages.

The   12L6-GT   has   been   designed   for  use  in  receivers  which  employ  series-connected  heaters,  especially  in  tele-
vision   receivers  where  the  picture-tube  heater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type  of
circuit   with  other   tubes   hclving   a   heater   current  rating  of  600  ma„  heater  voltage  surges  across  individual  tubes
are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

ii!

E L E CT R I CA L :

Cathode .........   ®   ...............     Coated   Unipotential

Heater:                                              12L6-CT    25L6-GT    50L6-GT
Voltcige(acordc)    ....                 12.6                25.0                50.0          Volts

Current   ...........                   0.6                0.30                0.15     Ampere

Worm-up  Time,   cipprox.A                      11                                             --Seconds

Direct  lnterelectrode  Capacitances:

GridtoPlate..®...a   ............   a..    .              0.8                     uuf

Input  ....    ®...a    .........    ®    ...,.    a...                    15                        uuf

Output ...........................             9.0                   uuf

MECHANICAL:

Bu I b   .............................                                           T. 9

Base ..........   Intermediate  Shell   Octal   7-Pin  (JETEC   87-7)

Basing...........................7AC

Mounting   Position    ....................                                     Any

Supersedes   12L6-GT  Sheet  Dcited  October   15,1954

Supersedes  25L6-GT  Sheet  Doted  January  28,I?55
Supersedes  50L6-GT  Sheet  Dated  January  28,1955

MAXIMUM   RATINGS:

Design  Center  Values

Plate  Voltage  ....

Plate   Dissipation    .

Screen  Voltage   .   ®   .

Screen  Dissipation  .

200    max.        Volts
10    max.         Watts

125    max.         Volts

I.25    max.        Watts

Heciter-Cathode  Voltage:

Heater  Negative  with  Respect
to  cclthode:                               12L6GT-25L6GT-50L6GT

Total   DC+Peak ....  a           300             200

Heater  Positive  with   Respect

to  Cathode:
DC  Component  .....

Total   DC  +  Peak     .   ®   .

Grid  Circuit  Resistance:

Gothode   Bias   ......

Fixed   Bias      .......

90    max.        Volts

--       max.        Volts

90    max.        Volts

0.5    max.  Megohm

0.1     mc]x.   Megohm

CHARACTERISTICS  AND  TYPICAL  OPERATION:

Class  Ai   Amplifier

Plate   Voltage   ............

Screen   Voltage   ...........

Control   Grid   Voltage     .......

Peak  A-F  Control   Grid  Voltage.

Zero  Signal   Plate  Current   ....

Zero  Signal   Screen  Current    .  .   .

Max.  Signal   Plate  Current   ....

Mclx.  Signal   Screen   Current    .   .  .

Transconductcinco.........

Plate  Resistance,  approx .....

Load   Resistance   ...,..   ®   .   .   .

Power  Output   ............

Ilo             200                       Volts

Ilo               Ilo                         Volts

-7.5                  -8                        Volts

7.5                   8                       Volts

49                50                           Ma.

4                   2                           Ma,
50               55                           Mo.
11                          7                                    Ma.

9000          9500                    umhos
13000       30000                      Ohms
2000         3000

2.I                4.3

Total   Harmonic   Distortion   ......              10                  10

^  Heater Warm-up Tiine isdefined as  the  time  required  for  the  voltage
across   the  heater  to  reach  80%  of  its  rated  vall-e  after  applying  4

times rated heatervoltclgeto  a  circuit  consisting  of  the  tube  heater
in   series   with   ci   resistance  equal  to  3  times  rated  heater  voltage

divided  by  rcited  heater  current.

Receiving  Tube  Section

WESTINGHOUSE   ELECTF3lc   COF{POF3ATION,   ELECTF{ONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse®

AVEBAGE   PLATE   CHARACTERISTICS
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Plo'e  Volts

AVEBAGE   PLATE    CHARACTERISTICS

Triode   Connection =HiH=i=H==

I ii=fi====== =:=========:
GrRa id2ted CoF„Q ninnecent tedCon

ti

PlotOns
===iH==i===iI 11 11 ===H====ii :::========: iiiiiiiiiiiii

11 ===i=i!=E=ii i:::ii::::== ||.i ===E==i==i==

I,I i:i::::::::: Elm

50                                    loo                                  150                                 200                                 250
Plate   Volts

WEST|NGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® 35L6.GT

August  15.   1963

BEAM  POWER  AMPLIFIER  TYPE  35L6.GT

The   35L6.GT   is   a  beam  pentode type used  in  the  output  stage  of ac-dc  receivers.   This  type  features high  power
sensitivity  and  plate  efficiency  at  low  plate  and  screen  voltages.

ELECTRICAL

Cothod® ........................     Coated  Unipotentiol
Heo,er:
Voltage(acordc)  .....................   35.0       Volts
Current  ............................  0.15   Ampore

Dir®c.  [n.er®lectrod. Capacitance s:
Grid  to  Ploto .............................   0.6   (Jf
Input ..................................     '3  't'
Output .................................   9.5  /(f

MECHANICAL
B ul b .....................................   T.9
Base ..........   Intermediot®  Shell  Octal  7-Pin  (JEDEC  87.7)
Basing...................................7AC
Mounting  Position  ............................  Any

RAXIMUM  RATINGS

Plat®Voltag®  .....................    2cO   max.        Volts
PlatoDlssipation   ..................    a.5   nrax.        Watts
Scre®nVoltage  ....................    125   nrax.        Volts
ScroonDissipation    .................     1.0   max.        Watts
Heat.rcothod®  Voltage:

Hoafer  Negative  with  Rosp®ct  to  Cathode:
TotalDC+Podk  .................     90   max.         Volts

H®afor  Positive  with  R®sp®c.  to  Cachodo:
TotalDC+P®ok .................      90   max.        Volts

Grid  Circuit  Resislonc®:
Cothodo  Bias  ....................    0.5   max.   degohm
Fixed   Bias .................  ®  ....    0.1    max.   AABgohm

CHARACTERISTICS AND  TYPICAL  OPERATION
Class  AL Ampl ifier

Plotovollage  ....................     110        200        Vol.S
Scroenvoltogo   ...................     Ilo        125        Volts
Controlcridvoltogo   ...............- 75            -       Volts
Cathod.  Bias  F3®sistor  ..............-        180        Ohms
Poak  A.FControlGridvoltogo .........    7j            8        Volts
ZorosigTlol  plol®Current   ............      40          43            M-
Zorosignd  screoncurr®nt   ...........         3             2           Mo.
Max.  Signal  plctecurr®nt  ............      41           43            Ma.
Max.  Signal  scioon  current   ...........         7         5.5           Ma.
Transconductcnce  .................  5800      6100      /tmhos
Plate  Roslstonco,Approx.    ..?  .......   14000   34000        Ohms
LoadResistanc®  .................. 2500     50cO        Ohms
Pow®routput  ....................      15         3.0        Wott9
Total  HaimonicDistortion  ............       10           lo   p®rcont

Receiving  Tube  Sect_ion

The  information  coot.iticd  herein i.  .uppli®d `Irithou .... uming re.pop.ibility for infringem.nt  of patent.  or other right.  of third  pef'tic. which
Day re.ult from it.  uac.  No liccti.e  i.  gr.zLt®d byinplic&tion  o] otbcrwi.c  under any p®tont o] p.tent right. of We.tinghouec Electric Corporation.

WESTI NGHOUSE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIFiA,   NEW   YOFtK





Westinghouse RELIATRON®  TUBEs
6S4

6S4-A

Augus+  25,   1954

Medium-Mu  Triodes  Types  6S4  and  6S4-A

The  6S4  and  6S4-A  are  9-pin  miniature  medium-mu   triocles   designed   for   use   as   vertical   deflection
amplifiers  in  television   receivers.  The  tubes  operate   a+   relatively   high   plate   currents   at   low   plate
voltages   and   can   withstand   +he   high   pulse   voltage   encountered   in   ver+ical   deflection   amplifier
service.

The  6S4-A  has  been  designed  for  use  in   receivers  which  employ  series-connected  heaters,  especial~
ly  in  television   receivers  where  the  picture-tube  hea+er   is   in   series   with   other   heaters.   When   it   is
employed  in  this  type  of  circuit  with  other  tubes  having  a  heater current  rating  of 600  rna.,  heater
voltage   surges  across  individual   tubes  are   minimized  inasmuch  as  the  heater  warm-up  characteristic
is   controlled.

GENERAL  DATA

Electrical:

Cathode
Filament:

Voltage

Current
Direct   lnterelectrode   Capacitances:

Grid    to    Plate

Output

Mechanical:

Coated    Unipotential

6.3   ac   or   dc   Volts

0.6                 Ampere

Small-Button    Noval   9-pin

MAXIMUM   RATINGS

Design   Cen+er  Values

Except   as   Noted

As                                  V®rtical   Deflection   Amplifier*
Plate    Vol+age    ...................... _.

Peak   Positive   Plate   Voltage

Plate     Dissipation**     ..... _ ........

Peak   Negative   Grid  Voltage
Average  Cathode  Current  ..
Peak   Cathode   Current   ........

Grid    Circuit   Resistance

Cathode     Bias    ..._ ..... _._ ........

500              max.              Vol+s
2200   abs.  max.              Volts

7.5             max.           Watts
250              pax.              Vol+s

30              max.                 Md.

105               max.                  Ma.

2.2              max.     Megohm

AVERAGE  CHARACTERISTICS

Mounting    Position

SmaIABUMon
9-Pin  Bore

cE-IO§9

Plate   Voltage

Gric]    Voltage

Plate   Current

Transconductance

Amplification    Factor

Plate     Resistance

Plate   Current,   Ec  =--15   Volts

Grid  Voltage   for   lb  =  50  #a.

250     Volts
-8     Volts

26        Ma.

4500  #mhos
'6

3600   Ohms
4.5        Ma.

-23     Volts

*   For   operation    :n   a    525   line,    30-frame   system   as   described   in
"Standards   of   Good   Engineering   Practice   for  T8levision   Broad-

cast   Stations;    Federal   Communications   Commission".   The   duty

cycle   of   the   voltage   pulse   not   to   exceed    15%   of   a   scanning

cycle.
**   Stages    operating    with    grid    leak    bias    must    use    an    adequate

cathode   bias   resistor   or   similar   means   in   order   to   protect  the
tube   in   the   absence   of   excitation.

ICP
9AC           ¢(-^„,

Bottom   View

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC       TUBE       DIVISION,       ELMIRA,       N.     y.
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AVEFiAGE   PLATE   CHARACTERISTICS
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Weslinghouse
6SN7-GTA

6SN7-GTB
12SN7-GTA

Ap.il   15,1961

TWIN  TRloDE  TYPES  6SN7-GTA,  6SN7-GTB  AND  12SN7-GTA

The   6SN7-GTA,   6SN7-GTB   and   12SN7-GTA   are   medium-mu   twin   triodes   designed   for   use   as   combined  vertical
oscillators   and   vertical   deflection   amplifiers   in   television   receivers.    These   types   may  also  be  used  in  general

purpose  applications  such  cls  resistance-coupled  amplifiers,  phase  inverters  and  multivibrators.

The   6SN7-GTB    has   been   designed   for   use   in   receivers   which   employ   series-connected   heaters,   especially   in
television  receivers  where  the  picture-tubeheater  is  in  series  with  other  heaters.    When  it  is  employed  in  this  type

of  circuit  with  other  tubes  having  a  heater  current  rating  of  600  moo,  heater  voltage  surges  across  individual  tubes
are  minimized  inasmuch  as  the  heater  warm-up  characteristic  is  controlled.

E L E CT R I CA L :
Cathodes  .......................      Coated  Unipotentiol

6SN7-GTA    12SN7-GTA

Heater:                                                               6SN7-GT B
Voltage(acordc)    .........         6.3                       12.6                    Volts

Current    ................          0.6                           0.3                          Mo.

Warm-up  Time  (Approx.)^   ....            11                            --             Seconds

Direct  lnterelectrode  Capacitances  (Unshielded):

_EiE

RE

Grid  to  Plate.  .  ,

Input.......

Output  I   .....

MECHANICAL:

Bulb........,

Base,,,,,.,.
Ba s i ng .......

Mounting   Position

Unitl       Unit2

•.....         4.0              3.8          4t#f

•.....        2.2              2.6          lJ.[lf

•.....       0.i            0.1         ppr'

.,......,.......     T-9

Intermediate  Sholl   Octcll   8-Pin

................   8BD

•................   Any

MAXIMUM   RATINGS:

Design  Center  Values

Each  Unit,   Except  Qs  Noted

As

Plate  Voltage  .............

Peak  Positive  Plate
Voltage  (Abs.  Max.)  ........

Peak  Nogativ®   Grid   Voltage    .  .   .

Plate  Dissipcltion:

Each   Plate ..............

Both   Plates   .............

Cathode  Current ............

Peak  Cathode  Current     .......

Heater-Cathode  Voltage
Heater  Positive  with  Respect
to  Cathode

D-C  Component  ..........

Totc.I   D-C  and   Peak  .......

Heater  Negative  with  Respect
to  Cathode

Total   D-C  and  Peak  .......

Grid  Ci+cuit  Resistance:

Fixed   bias ..............

Cathode   Bias    ............

Vcr,ical  #

Class  Ai     Dellection
AmplLifier    Amplifier

450           450    mcix.              Volts

•  -         1500                            Volts

•  -           250    max.             Volts

5.0            5.0* max.             Watts
i.5           7.5*  mclx.            WaHs
20              20    max.                  Ma.
--              70    max.                  Ma.

100            100    max.              Volts

200           200    max.             Volts

200           200    max.             Volts

1.0              --max.        Megohm

1.0            2.2    max.     Megohms

Receiving  Tube  Section

WESTINGHOUSE   ELECTF2lc   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



6SN7-GTA
6SN7-GTB
12SN7-GTA Westinghouse

Page  2

MAXIMUM  RATINGS:

Design  Center  Vcilues  (Each  Unit,   Except  as  Noted)

As                                                                             Vertical#     Horizontol#

Deflection    Deflection

Oscillator     Oscillator

Plotevoltage  ............         450               450    max.               Volts

Peak  NogativeGrid  voltage...        400              600    max.               Volts

P late` Di s si potion :

Each   Plate ............

Both   Plates   ...........

Cathode  Current    .........

Peak  Cathode  Current ......

Heater-Cathode  Voltage
Heater  Positive  with  Respect
to  Cathode

D-C  Component  ........

Total   D-C  and   Peak   .....

Hooter  Negative  with  Respect
to  Cathode

Total   D-C  and  Peak  .....

Grid  Circuit  Resistance

Fixed   Bias  ...........

Cathode  Bias   .........

5.0               5.0    max.               Watts

1.5               1.5    max.              Wo+1s

20                 20    max.                   Ma.

70               300    max.                    Ma.

100                100    max.                Volts

200              200    max.               Volts

200               200    max.               Volts

2.2                2.2    max.       Megohms

2.2                2.2    max.       Megohms

AMPLIFIER   -CLASS  Ai

Each  |'nit

CHARACTERISTICS  AND  TYPICAL  OPERATION:

Plate  Voltage  .........

Grid   Voltog®  ..........

Plate  Current   .........

Plate  Resistclnc®  (Approx.)

Transconductance......

Amplification   Factor    ....

Grid  Voltage  for   lb  =  10Po.

(Approx.)...........

90           250        250       Volts
o     -12.5         no       volts

10              I.3          9.0             Mo.

6700             --7700       Ohms
3000             --2600     pmhos

20             .  -           20

-7.o          `---18       Volts

#     For    operation     in    a   525-line,   30   frame   system   c]s   described   in
"Standards   of   Good   Engineering   Practice   for  Television  Broad-

casting    Stations;    Federal    Communications    Commission".    The
duty    cycle    of    the    voltage    pulse   must  not   exceed   15%   of  one
scanning  cycle.

*     Stages  operating  with  grid-leak  bias  require  an  adequate  cathode-

bias   resistor   or   other   suitable   means   to   protect   the  tube  in  the
absence  of  excitcition.

A    Heater    Warm-up    Time    is    defined    as   the   time   roquir®d   for   the

voltage   cicross   the   heater   to   reach   809ro   of   its   rated  value  after
applying  four  times  rated  heater  voltage  to  cl  circuit  consisting  of

the   tube   hec]ter   in   series   with   a  resistance  equcll  to  three  times
rcited  heater  voltage  divided  by  rated  heciter  current.
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Westinghouse RE LIATRON® TUBEs
5U4-a

•r\`
November   10,1954

Full-Wove  Vacuum  Rectifier  Type  5U4-G

The  5U4-G  is  a  glass  octal   full-wave  high-vacuum   rectifier  designed  for  service  in  power  supplies  of  high

current  requirements.  The  tube  should  be  mounted  verticc]lly,   but   horizontal   mounting   is   permissible   if

pins   1   and  4  c]re   in  a  vertical   plane.   Like  all   power   handling   tubes,   the   5u4-G   should   be   adequcitely
ventilated.   Electrically,  the  5u4-G  is  similar  to  the  types  5X4-GT  and  5Z3.

GENERAL   DATA

Eleclrical:

Cathode   .
Voltage
Current

.   Coated   Filament
5.0  ac  or  dc  Volts
3.0               Amperes

Meclionical:

Bulb       ....................................       ST-16

Base.........

Basing........

Mounting  Position

85-15,   Medium   Shell   Octal   5-Pin
.....................     G-5T

.  .  .Vertical

Horizontal   with   Pins   1   and  4
in   Vertical    Plcine

Zl/16"r#:;:„

55M

t,,/'6"L/16„ax.
I      ST16

49±3 ./I,

I  lhi,  I \
CE-A586

h3!8::
MediumOc'alBo

RECTIFIER   SERVICE*

Maximum  Ratings
Design  Center  Values

Peak   Inverse   Plate  Voltage   .....
Mc]ximum  AC  Plate  Supply  Voltage

Each   Plate   (RMS)    ..........

Maximum   DC  Output   Current
Each     Plate     ...............

Steady-State  Peak  Plate  Cu`rrent
Each  Plate  (See  Chart   11)   .....

Transient   Peclk   Plate  Current
Each   Plc)te   (See   Chart   Ill)    .  .  .

.1550   max.            Volts

See   Chart   I

See   Chart   I

800   max.              Ma.

4.0   max.       Ampere

Typico]  Operation  as  Full-Wave  Rectifier

Input   to   Filter
Capacitor               Choke

AC  Plate  Supply  Voltage
Each   plate   (RMS)    ....    450           300            550           Volts

Input   Capacitor    .......       40
Input  choke   ............
Effective   Plate  Supply

Resistance   Each   Plate.       85
DC   Output   Current   ....   225
DC  Output  Voltage

cit   Filter   Input    ......    470

40                                  „f.
10         Henrys

35               ..            Ohms
245           2'25              MQ.

290          440          Volts

AVERAGE   CHARACTERISTICS

Tube  Voltage  Drop  (Measured  with
Tube  Conducting  225  Mcl.  Ecich  Plate)   .  .  .    44            Volts

*   For  use  with  sinusoidal  supply  voltages  within  the  frequency

range  of  25  to   1000  cps.

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISI0N,      ELMIRA,      N.      y.
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APPLICATION   NOTES

The   application   of   maximum   ratings   to   practical   circuit   de-
sign   is   clarified   by   the   use   of   Rating   Charts   I,   11,   Ill.   These
charts   present   limiting   conditions   beyond   which   operation   of
the  5u4-G   is  not  permitted.  The  charts  together  with   labora-
tory   measurements   provide   analysis   of   rectifier   circuit   oper-
ation.

The  maximum  ratings  for  ac  plate  supply  voltage  and  dc  out-
put   current   are   interdependent,   and   they   are   related   to  the
type  of  filter  circuit.  The  boundaries  in  Chart   I   for  capcicitor,
input   and   for   choke-input   operation   ore   based   on   limits   of
supply  voltage,  output  current  and  plate  dissipation.  With  ca-
pacitor-input   filter,   operation    is   permissible   within   the   area
bounded   by   points   F  A E  D  G;   with   choke-input   filter,   oper-
ation     is    permissible    within    the     areci     bounded     by     points
F A 8 C  D G.

Chart   11   defines   the   permissible   area   of   operation   based   on
the   maximum   steady-state   peak   plate   current.   The   rectifi-
cation  efficiency  is  defined  by  the  equation

E
Rectification  Eff iciency  = vTE8

where  I-  is   the   dc  output  voltage   at   input  to   filter  and   Eg   is
the  rms  plate  supply  voltage  per  plate.

Chart   Ill   defines  the  minimum  value  of  effective   plate-supply
resistance  per  plate  for  specif ic  plate  supply  voltages  such  that
the   transient   peak   plcite   current   per  plcite   will   be   within  the
required  maximum  rating.  This  resistance  consists  of

RB    =    N2Rprl.    +    Rsec.    +    Ra

where  N   is  the  voltage  step-up  ratio  of  the  plate  transformer,
Rpri.   is   the   dc   resistance   of   the   transformer  primary,   Rsoc.   is
the  civerage  dc   resistance  of  each  transformer  secondciry  sec-
tion,  and  R®  is  the  additional  resistance  required.

In  these  considerations,  dc  output  voltage  is  measured  at-the
input  to  the  filter,  and  plate  supply  voltage  is  measured  under
no-load   conditions.
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Westinghouse® RELIATRON®TUBES 5U4-GB
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`ri

FULL-WAVE  VACUUM  RECTIFIER  TYPE  5U4-GB

January  27,1958

The  5U4-GB   is  a  glass-octal   full-wave  high-vacuum  rectifier  designed  for  service  in  power  supplies  of  equipment
requiring  high  current.

The   5U4-GB   is   an   improved   version   of  the   5U4-G   in   that   the  5U4-GB   features   higher  peak  and  civerage  current
ratings.       The   heater   characteristics   and   basing   of   the   two   tubes   are   identiedl.      The  tube  should  be  mounted
vertically,   but  horizontal   mounting   is  permissible  if  pins  1   and  4  are  in  a  vertical  plane.    Like  all  power  handling

tubes,  the  5U4-GB  should  be  adequately  ventilated.

GENERAL  DATA

ELECTRICAL:
Cathode.......,
H®oter:

Voltage  (oc  or  dc)
Cu,,®n,....,.,

MECHANICAL:

Bulb.........,

Base  ,   ®   ,,,,,,,   I

Basing.......,

Mounting  Position

Coated  Filamen.

5.0  Volts
3.0  Amperes

T-12

Short  Medium  Shell   Octal  5-Pin

(JETEC  85-121)
Flared  Medium  Shell  Octal

RECTIFIEF3  SERVICE.

MAXIMUM  RATINGS:

Design  Center  Values
Peak  Inverse  Plate  Voltage  ....
Maximum  AC  Plate  Supply  Voltage

Each   Plote  (RMS)    ,........

Maximum  DC  Outpuf  Current

Each   Plate ..............

Steady-State  Poclk  Plate  Current
Each  Plate  (See  Chart  11) .....

Transient  Peak  Plate  Current
Each  Plate  (See  Chart  Ill)  ....

(JETEC  85-127)
5T     TYPICAL  OPERATION  AS

Vertical

Horizontal-with   Pins  1  and  4

in  Vertical   Plane AC  Plate  Supply  Voltage

Each  Plate  (RMS)

Input  Capacitor  ......

Input  Choke   ........

Effective  Plato  Supply

Resistance  Each  Plato.
DC  Output  Current      .  .  .
DC  Output  Voltage
at  Filter  Input ......

.   ]550  max.  Volts

550  max.  Volts

See  Chart  I

I.0  mcix.  Ampor®

4.6  max.  Amper®s

FULL-WAVE  RECTIFIER
Input  to  Filter

Capacitor      Clioke

300       450      550             Volts
.          40          40         ..                      uf

I.....             10           Henrys

.           21           67          ..               Ohms

.       300       275       275                 Mo.

.       290       460       420             Volts

AVERAGE  CHAF3ACTERISTICS

Tube  Voltage  Drop
Tube  Conducting
225  rna.   Each   Plate   ...............

275  rna.   Each  Plate   ...............

300  mo.   Each   Plate   ...............

44  Volts
50  Vol,s

54  Volts

•    For  use  with  sinusoidal   supply  vo]toges  witr.In  the  frequency
range  of  25  to  1000  eps.

R®c®iving  Tube  section

WESTINGHOUSE  ELECTRIC  COF2POF3ATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YOF3K



5U4-GB Westinghouse®
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The   application   of   maximum   ratings   to   practical  circuit   design   is

clcli.ified     by    the    use    of    Rating    Charts    I,11,Ill.       Thesechorts

present   limiting   conditions   beyond   which   laboratory  meosurements

provide  analysis  of  rectifier  circuit  ®perotion.

The    maximum   ratings   for   ac   plate   supply   voltage   and   dc  output
current    are   interdopondent,    and   they   are   related   to   the   type   of
filter    circuit.      The   boundaries   in   Chart   I   for   capacitor-input   and

chose-input     operation    oio    based    on     limits    of    supply   voltage,

output   current   and   plate   dissipation.      With   capacitor   input   filter,

operation      is     permissible     within     tli®     area     bounded     by    points

F     A    E    D    G:    with    chose-input    filter,    operation    is    permissible
within  the  area  bounded  by  points  F  A  8  C  D  G.

Chart    11   defines   the   permissible   area   of   operation   based   on   the
maximum      steady-state     peak     plate    current.         The    rectification

efficiency  is  defined  by  the  equation

F2ectification   Efficiency  =                E

2Es

where   E   is   the   dc   output   voltage   c]t   input   to   filter   and   Es   is  the

rms  plate  supply  voltage  per  plate.

ul
Chart     Ill    defines    the    minimum    value    of    effective   plate-supply

resistance   per   plot®   for   specific   plate   supply   voltages   such   that

the     transient    peak    plate    current    per    plate  .will    be    within   th.
required  mclximum  rating.    This  resistance  consists  of

Rs  =  N2R pF`r+  R  sEc+  R A

where    N    is   the   voltage   stop   up   ratio   of   the   plate   transformer,
RPR,     is    the    dc    resistance    of    the    transformer    Primary,    RSEc
is     the    average    dc    resistonco    of    each    transformer   .econdory
section,  and  R Ais  the  additional  resistance  required.

]n    these    considerations,    dc   output    voltage    is   measured    at   the
input    to   the   filter,    and    plate   supply   voltclge   is   measured   under

no-load  conditions.

If    a    capacitor   greater   than   40   ufd   is   used   the   effective  plale-
supply    impedance   should    be   increased   to   prevent   exceeding   the
maximum  peak  plate  current  rating.

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEWYOF3K
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FiATING    CHABT   H
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Saptomber   1,   1962

MEDIUM-MU  TRloDE,  SHARP.CUTOFF  PENTODE  TYPES  5U8,  6U8  AND  6U8.A

The  5U8,   6U8 and  6U8-A are 9.pin  miniature  triode.pentode types  designed for  service as  combined  osci llator  and
mixer   in   tel®vision  and  frequency   modulation  receivers.    Each  section  of these  tubes has  a  separate  cathode  clnd
is   el®ctricolly   independent.    The  tubes  per for.in well  at the  higher  frequencies and  may  be  used  cldvantageously  in
applications  normally  requiring  two tubes.

The  5U8  and 6U8.A have  been  designed  for  use  in  receivers  which  employ  series.connected-heaters`, especially  in
television  receivers  where  the  picture-tube  heater  is  in  series  with  other heaters.   When  each  is  employed  in  this
type  of  circuit  with   other  tubes   similarly  designed   heater  voltage   surges  across  individual  tubes  are  minimized
inasmuch  as  the heater warm.up characteristic  is controlled.

EL ECTRICAL
Ca.Iiod .........................    Coated  Unipot®ntial
H.ater:                                               5 U8              6U8            6U8.A

Voltog®  (acordc)   .......     4.7   6.3±10%               6.3         Volts
Curl.nt  ..........      0.60±6%            Od5   045±6%    Ampor®
Warm.up  Time(No.®   I)   .....    T1                                            11    Seconds

Dir®cl  lnt®r®l®ctrode Capo€ftcnces:

Triodo  unit:                             Shidd®d  (Note 2)    Unshielded
Gridtoplcrt® ...........       1.8                              1.8                        HHf

Input ................      2.8                          2.8                     #Hf
Output ...............      2.0                         15                     p#f

Pentod®  lhait:
G+idltoplat .........    0.007mox.         0.015    max.         p#f
lnpu ,..................    5                               5                       1111'
Ou®u\ ...............     3.5                        2.6                     PPI

Coupl 'no:
Peiitod®  Grid  lo  Triod®

Plot ...............   a.D                       0.2                   #pf
P®ntode Pltrle  to  Trlode

Pla' ...............   0.02                        0.I                    4«f
H®ot®r  to  Ccthod®

Eoel`  Unit(Not®3) .......      3.0                           3.0                       Hpf

MECHANICAL
Bul b ....................................    T-6%
Base .............    Small.But.on  Novel  9.Pin (JEDEC  E9-1)
QJtline...................................6-2
Basing..................a...............9AE
Afounting  Position  ,...........................   Any

Small-Button
9-Pin  Bo§e

GT

CONVERTER  SERVICE

MAXIMUM  RATINGS
D.sign  MaxlmuiT.  Veluos

Trlode    Pentod®
uni,           Unit

Pl ol®  Voltage  ..............        330
Grid  2  Supply  voltog® .........-
Grid  2  Voltage   ..............-

Pl cto Di ssipotion   ...........
Grid  2  Dissipation  ...........
Gi.id  I  Voltage.  Positive
Bias  Vdu® ...............

2.5

H®otor.Cchod®  Vol togo:
Heater  N®gotive  wlth  R®sp®ct to  Cathode

Total  DC  +  Peak  ..........        ZOO
Hooter  Poaitiv®  with  Respect  to Calhod®

DC component   ...........        1cO
DC +  P®ak  ..............        200

330        max.    Volts
330        max.    Volts

S®®  Grid  2   Input

Rating  Cliart

3.0        max.    Watts
0.55       imx.   Watts

a        inqx.    Volts

200       max.   Yolts

loo        ndx.   Volts
200        max.   Volts

MAXIMUM  CIRCUIT   VALUES

Grid  1   Circuit  R®sistonco:
With  Ccthod®  Bias  ................      I.0    max.    Mogohms
Witti  Fixed  Bias ..................     0.5   max.    Megohms

TYPICAL   OPERATION
Triod®    P.ntod.

Unit            Unit

Plot.SupplyYoltago   .............          125               125      Volts

Grid2Voltage   .................-              Ilo      Volts
Gridlvoltag®    .................- I               -10hms
Amplif iccn!on  Factor   .............            cO

PlateRosistonc®(Approx®)  .........-      200000      Ohms
Tronsconductance   ...............      75cO           S000    Hmhos
Grid   1   Bias  (Approx.)  for  Plate  Current  of
20{tonp .....................-9               -8     Volts

Plct®Curr®nt   ..................       13.5               9.5          Mcl.
Girid2Curr®nt .....-.............-               3.5          Mo.

NOTES

I.    Hoat®r    worm.up    time    is   defined    as   lho   time  r.quir®d   for  the
voltage   across  lh®  h.ot®r  to  roach   80%  of  its  rot®d  voluo oft.r
applyino  four   tim.s  rct®d   h®atcr  voltag.  to  a circuit  consisling
of   the   tube  heater   in   sari.a   with   a  r®Si§tonc®  equal   to   three
tinrres  rated  h®at®r  voltage  dlvid®d  by rated  heater  currorit.

2.    With  JEDEC  Shi®ld  315  conncet.d  fo  pin  4.

3,     With  JEDEC  shi.ld  315  connect.d  lo  pin  6.

Roe.iving  Tube section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF2K
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AVEfiAGE    PLATE   CHAFiACTEBISTICS

6050403020100

Triode       Unit
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Plate     Volts

AVERAGE  PLATE   CHARACTERISTICS

!2oa'CLEaIel5E1NI®L=,otLa'aa-5

Pentod®    Un it

EG f=rid6.23VV Olt0'' SS=

Ilo

G rid V01 ts Ec =0

I b
11-

'I 0.5

.0

Ce .5
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Ib I I
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I
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50                     loo                   150                    200                 250                   300
P'a'e   Volts
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A
MIXER      CHARACTERISTICS

Seporote   Excitatlon Pentode Unit
- _JJ_--_~3VRMS
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GRID    2    INPUT    RATING    CURVE
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The information  contained herein is  Supplied without assuming responsibility for infringement  of patents  or  other rights  of third  parties  which
nay result from its  use.  No license  is  granted byimplication  or otherwise  under any patent or patent rights  o£ Westinghouse Electric Corporation.
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Weslinghouse
5V6-GT
6V6-GT

6V6-GTA
12V6-GT

April    15,1961

BEAM-POWER  PENTODE  TYPES  5V6-GT,  6V6-GT,  6V6-GTA  AND  12V6-GT

The  5V6-GT,   6V6-GT,   6V6-GTA  and   12V6-GT   are   beam-power  types   designed   for   service  as  power  amplifiers
where  low  heater  and  plate  power  with  moderate  output  capabilities  are  desired.

The   5V6-GT   and   6V6-GTA   hove   been  designed   for   use   in   receivers   which  employ   series   connected  heaters,
especially   in   television   receivers   where   the   picture-tube   heater   is   in   series   with   other  heaters.    When  each  is
employed   in   this   type  of  circuit  with  other  tubes  similarly  designed  having  the  same  heater  current  rating,  heater
voltage  surges  across  individual  tubes  are  minimized  inclsmuch  as  heater  warm-up  characteristic  is  controlled.

E L E CT R I CA L :
Cathode ........................      Coated   Unipotential

5V6GT    6V6GT    12V6GT
H®otor:                                                                            6 V6-CTA

Voltage  (ac  ordc)   ...,...          4.7             6.3            12.6               Volts

Current   ..............       0.60          0.45           0.30          Ampero

Warm-upTim®^  .........             11                 11.              --         seconds

Direct  lntorelectrode  Copocitonces:    (Unshieldod)

Grid   1   to   Plate   .........................       0.7      /I/tf

lnpu ,................................       9.0      't/lf

Ou+put ...............................      1.5      |L|LI

MECHANICAL:
B u I b  .....................................     T -9

Base ..........   Intermediate-Shell   Octal  7-Pin  (JEDEC  87-7)

r\

r` Outl i n e   .,,,..,

Basing......,

Mounting  Position

7AC-NC

AF   POWER  AMPLIFIER-CLASS  A

MAXIMUM  RATINGS:

Design  Confer  Values

Plato  Voltage  ............

Grid  2   Voltage   (Scr®®n) ......

Plato  Dissipation    .........

GI.id  2   Dissipation   .........

Control  Grid  Circuit  Resistance:

Fixed   Bias .............

Cathode  Bias   ...........

Heat®i.-Cothodo  Voltage:

Heater  Nogativo  with  Rospe ct
to  Cathode
Total  DC  +  Peak  .........

Heater  Positive  with  Respect
to  Cathode

DC  Component    .........

Total   DC  +  Pecik  ........

MAXIMUM  CIRCUIT  VALUES:

Grid   1   Circuit  Resistance:

For  Fixed   Bias  .....,....

For  Cathode   Bic.s    ........

350      max.            Volts

315      max.            Volts

14      max.            Watts

2.2      max.            Watts

0.1      max.      Megohm

0.5     max.      Megohm

200     max.            Volts

loo      max.           Volts

200      max.            Volts

0.1      max.      Megohm

0.5     max.      Mogohm

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plato  Voltage  ...........

Grid  2   Voltage    ..........

Control   Grid  Voltage ,......

Pecik  AF  Control  Grid  Voltage
Zero-Signal   Plato  Current   .   .   .
Max.  Signol   Plate  Current  .   .  .

Zero-Signal  Grid  2  Current.  .  ,

Max.-Signal   Grid  2  Current.  .   ,

Plote  Resistance  (Approx.)   .  ,
Transconductonce.......,

Load  Resistance  ........,

Power  Output   ...........

Total  Hormonic  Distortion

(Approx.)............,

180         250         315            Volts

180          250         225            Volts
-8.5   -12.5    -13.0-        Volts

8.5        12.5        ]3.0             Volts

29            45            34                Ma.

30            47            35                Ma.

3          4.5          2.2                 Ma.

4              7              6                Ma.

50000    50000    80000           Ohms
3700      4100      3750         Hmhos
5500      5000      8500           Ohms

2.0          4.5          5.5           Watts

8              8            12    Percent

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



5V6-GT
6V6-GT
&N 6-GIT A

12V6-GT Weslinghouse
Page  2

MAXIMUM  CIRCUIT   VALUES:

Grid   1   Circuit  R®sistance:

For   Fixed   Bias   ....................

For  Cathode   Bias    ..................

TYPICAL  PUSH-PULL  OPERATION:

(Values  for  two  tubes  unless  otherwise  specified)
Plate  Voltage  ............

Grid  2  Voltage ............

Grid   1   Voltogo ............

Peak  AF  Grid-to-Grid  Voltage    .

Transconductance  (Per  Tube)    .
Zero  Signcil   Plate  Current   ....

Maximum  Signal   Plate  Current    .
Zero  Signcil  Screen   Curreiit ....

Maximum  Signal  Screen  Current.

Effective  load  Resistance

(Plate-to-Pla'e)..........
Total   Harmonic   Distortion   ....

Power  Output   ............

Plate  Resistance  (Per  Tube)   .  .

0.I      Megohm

0.5     Megohm

250          285             Volts
250           285             Volts
-1S          -19             Volts

30              38              Volts

3750        3600           Hmhos
70              70                  Ma.

79              92                  Ma.

5.0                 4                   Mo.

13           13.5                     Ma.

10000        8000              Ohms

5           3.5     Percent
10                14               Watts

60000     70000             Ohms

AF   POWER  AMPLIFIER-CLASS  AB,

MAXIMUM   RATINGS:

Design-Center  Values

Plate  Voltage  ...................

Grid   2  Voltage     ..................

Plate  Dissipation     ................

Grid  2   Dissipation   ................

Billb  Temperature*  ................

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cc]thode

Total   DC  +  Peak   ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component    ................

Total   DC  +  Peak   ...............

200      max.      Volts

loo      max.      Volts

200      max.      Volts

VERTICAL  DEFLECTION  AMPLIFIER.
Triode  Connection #

MAXIMUM   RATINGS:

Design  Center  Values

Plate  Voltage  ...................

Peak  Positive   Pulse   Plate  Voltage  .....

Plate  Dissipationl   ...............

Peak  Negative  Pulse  Grid  Voltage    .....
Average  Ccithodo  Current ............

Pecik  Cathode  Current ..............

Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

Totcil   DC  +  Peak  ...............

Heater  Positive  with  Respect  to  Cathode
DC  Component    ................

Total   DC  +   Peak   ...............

CHARACTERISTICS  AND

200     max.      Volts

100      max.      Volts

200     max.      Volts

TYPICAL  OPERATION:

Plate  Voltage  ................

Grid  Voltage  .................

Plate  Current   ...,............

Trcinsconductclnce.............

Amplification   Factor    ...........

Plate  Resistance ..............

Grid  Voltage  (Approx.)  for   lb  =  0.5  rna,

250       Volts
-12.5        Volts

49.5            Ma.
5000     #mhos

9.8

1960        Ohms
-36       Volts

•     For    operation    in    a   525   line,   30-frame   system   c]s   described   in
"Standards   of   Good   Engineering   Practice   for  Television   Broad-

cast   Stations;    Fedorcll  Communications  Commission''.    The  duty

cycle    of   the    voltage    pulse   not    to   exceed    15%  of  a   scanning

cycle.

#    Plate  and  grid  2  tied  together.

*     High    ambient    temperclture   and   shielding   may   necessitate   a   re-

duction    in   operating   dissipation.    When  tube  shields  cire  used,   it

is    advisable    to    paint   both   inside   and   outside   surfaces   of   the

tube  shield  a  dull   black  and to  provide  ventilation   slots  to  reduce

operating  temperature.

I    Stages     operating    with    grid    leak    bias    must    use   an    adequate

cathode    bias    resistor   or   similar   means   in   order   to   protec:t   the

tube  in  the  absence  of  excitation.

I     6V6-GTA  only.

I    Heater    worm-up    time    is    defined    as    the   time   required   for   the
voltage  across   the   heotor   to   reach   809ro  of   its   rated  value  after
applying   4   times   rated   heater   voltage   to   a  circuit  consisting  of

the   tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rclted  heater  current.

WESTINGHOUSE   ELECTRIC   COF}PORATION,  ELECTFioNIC   TUBE   DIVISION,  ELMIRA,   NEW   YOFtK



Weslinghouse
5V6-GT
6V6-GT
6V6-GTA
12V6-GT
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AVERAGE   PLATE  CHARACTERISTICS

•, Triode   Connection
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AVERAGE   PLATE   CHARACTEBISTICS
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5V6-GT

6V6-GT

6V6-GTA

12V6-GT Weslinghouse
Page  4

OPEBATI0N     CHAF}ACTERISTICS
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The  in|orTnation  contained bereiri is  surtit>lied iwitbout  assirming resDo;nsibility  lot iniringeTnent o|
patents or other rights o| tbird parties which may result  |TOTn its use.   No license is  granted by in-
Plicatio/n  or  otberuiise  under  ari:y  tiatent  or  Datenl  ri8bts  o| Weslingbouse  Electric Cort]orcwion.
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Westinghouse RELIATRON®  TUBEs 35W4

August  5,   1954

Half-Wave  Vacuum   Rec+ifier  Type  35W4

The   35W4  is   a   7-pin   miniature  half-wave   rectifier  designed  for  service  in  power  supplies  of  ac-dc
receivers.    The  heater  is  provided  wi+h  a  tap  for  operation  of a  panel  lamp.   The  35W4  must be  ade-

quately  ventilated,  as  the  tube  operates  at  high  temperatures.

GENERAL  DATA
Electrical:

Cathode
Without

Heater   Voltage                          Panel   Lamp

Entire   Hooter

Coated    Unipotential
With  #40  or  #47

Panel   Lamp

(pins   3    &   4)    _ ...., _ .........,.   35                                    32        ac   or   dc   volts
Panel   Lamp   Section

(pins   4    &    6)     .-.---

Heater   Current
Between   Pins   3   &   4

Between   Pins   3   &   6

Mechanical:

Mounting    Position

7.5                              5.5   ac   or  dc  volts

0.15                                                      Ampere

0.15                 Ampere

Small-Button   Miniature   7-Pin

HALF-WAVE   RECTIFIER
Maximum   Ratings
Design   Center  Values

Peak     lnverse    Plate    Voltage    ....... _ ...........................

Peak    Plate    Current   per    Plate    .... _ ...........................

Peak-Heater   Cathode   Voltage

Heater   Positive   or   Negative   with

Respect     to     Cathode     .... _..._ .................. __ ........

Panel-Lamp-Section   Voltage    (RMS)

When    Panel    Lamp    Fails   ............ _ ...................... _.

DC  Output  Current
\Mth   Panel   Lamp   and   No   Shunting   Resistor  ..

With   Panel   Lamp   and   Shunting   Resistor   ..... _..

\Mthout     Panel     lamp     ........ _ ................ _.._..._._ .... _..

Typical   Operating   Conditions
With   #40   or  #47   Panel   Lamp

r lalf-Wave   Rectifier-Capacitor   Input  to   Filter

330   max.   Volts

600   max.      Ma.

330   max.   Vcrlts

15   max.   Volts

Miniature  Button
7-Pin Boso

CE.4333

AC   Plate   Supply   Voltage

per     Plate      (RMS)      ..................

Filter     Input    Capacitor    ..............

\1inimum    Effective    Plate    Supply

Impedance    per    Plate*    ..........

Panel    lanip   Shunting    Resistor   ..

DC    Output   Current    ..................

U7         117         117         117                     Volts

40       40       40       40                  „f

15            15           15            15                 Ohms

-     300     150     loo            Ohms

60        70        80        90                  tvla.

HP

NC      580

BOTTOM   VIEW

Receiving   Tube   Section

\VESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     y.



35W4 Westinghouse
Page   2

Typical   Opera+ing   Conditions   Without   Panel   Lamp**

Half-Wave   Rectifier-Capacitor   Input   to   Filter
AC    Plate   Supply   Voltage    per    Plate    (RMS)    ......       117                 Volts

Filter     Input    Capacitor    ...............,.............. _.._..

Minimum    Effective    Plate    Supply    lmpedence

per     Plate*

40„f

15              Ohms

DC   Output   Voltage   at   Input   to   Filter    (Approx.):

At   Half-Load   current  of      50   rna ..... _ ........... _ .....       135                  Volts

At   Half-Load   current   of   loo   rna ................. _ .....       120                 Volts

DC   Output   Current
Voltage    Regulation    (Approx.)

Maximum   Circuit  Values:

Panel    Lamp   Shunting    Resistort

For   DC   Output  Current   of
70   rna.                        800   max.   Ohms

80   rna.                        400   max.   Ohms
90   rna.                        250   max.   Ohms

*   When    filter-input    capacitors    larger    than    the    value    indicated

are    used,    it    may    be    nec.essary    to    increase    the    plate    supply

impedance   to   keep   within   maximiim    ratings.

loo                   Ma.                 **   Plate   current   must   not  flow   through   tap   section.

t    Required    when     DC    output    current    is    greater    than     60    milli-

Half-Load   to   Full-Load   current   ........................          15                 Volts                           amperes.

OPEBATION   CHARACTEBISTICS
Half-Wave   Reclifer

F' =35(NoVolts   between   Pins   NoTapConnection) .3 a  No. 4

PtaTotC= tevoa'Eflts= 117  RMS
'ec'ive  P late-Supply

Imp - 5  Ohmsn-
copecilor   Input  to   F.iller

±i= 2oog-JaE15060-3looSa-65oa

Cs4 .
'

8

0     10  20   30  40  50  60  70   80  90   loo
DC   Load   Milliamperes                cE-A®e2

AVERAGE  PLATE   CHABACTERISTICS

Et =35Vo Its

6005000,i4ooEa=300a-aIZOOloo

.,

/

/,
/

0            10          20          30         40
DC   Plate   Volts cE-Aee3
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WesTinghouse` 6W4.GT

25W4-GT

October   1,   1962

TELEVISION  DAMPING  DI0DE  TYPE  6W4-GT  AND  25W4-GT

The   6W4-GT    and   25W4.GT    are   6-pin   octal   indirectly.heated   half.wave   rectifiers   designed   for   service   as   the
damping  diode  in  horizontal  deflection  circuits  of  television  receivers.

ELECTRICAL
Cathed® ........................    Coated   Unipot®ntial
H®ator:                                                                        6W4.CIT      25W4-CT

Voltage(ceordc)   ...........       6.3               25.0               Volts
Current  ..................         1.2                  0.3          Ampor®

Direct  lnt.rol ®ctrodo  Capocitonc®s:
Hoot.r  fo  Cothod®   ........................      7    PPI
Plalo fo  Cctllodo  and  Heater   .................      6    HHf
Cathode to  Plot®  and  Lleat®r   .................    13    ppf

MECHANICAL
Bulb.....................................T.9
Base ..........    Int®rmodial®-Shol[  Octa[  6-Pin  (JEDEC   86.8)

Short  lnt®rmodicte-Shell   Octol  6-Pin  (JEDEC   86.60)
Basing...................................4CG
Mbunting  Position  ............................   Any

n

DAMPER   DloDE   SERVICE   (Nofo   1)

MXIMUM  RATINGS
Design  center  Volu®s

Podk   lnv®rs®  Voltog®(Absolute) .........   3850     max.      Volts
P.ok  Pl ate Current   ..........
DC  Pl oto  Current    ...........

750     max.          Mo.
125      max.           Ma.

H®oter.Ccthod®  Voltage:

Hooter  Nogativo  with  Rospoct to
Cathode,  DC (Absolute)   ............     500
Total  DC  end  Peak   ...............   2300

Heater  Positive  with  Respect  to
Cathode,  DC    ..............
Total  DC  and  P.ak    ....

Vol.ago  Drop  at  1 b =  250  Ma.
P lot®  Di ssipation    .......

NOTE

I.     For   operation   in   a  525   lino.   30   frame   system   as   described    in
"Stondords   of   Good   Engino®ring  Practice  for  T®levi sion  Brocld-

casting    Stations,    F®d®ral   Communications   Commi ssion".    The

duty   of  the   horizontal   voltage  pulse  not   to   exceed    15%of  one
scorning cycle.

'CH
4CG

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATIONj   ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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25W4-GT WesTinghouse
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AVERAGE     PLATE     CHARACTEf}lsTIC

10               20               30              40               50

Plo'e   Volts
CE-Al888

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTF30NIC   TUBE   DIVISION,`ELMIRA,NEW   YOF3K
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Westinghouse RE LIATRON® TUBEs
6W6.GT

M®rch   18,1955

Beam  Power ^mplifier Type  6W6-GT

The  6W6-GT  is  a  glass  octcil  beam  power  pentode  designed   for   use   Qs   a   vertical   deflection   amplifier
in  television  receiver  sweep  circuits.   It  is  also  used  Qs an audio-frequency power-output tube.  The 6W6-GT
features  high  sensitivity  and  efficiency  and  is  capable   of   providing   high   power   output  at   relatively   low

plate-supply voltages.

GENERAL   DATA

Eleclrical:

Cathode......................

Filament:
Voltage...................

Current....,...............

Direct  lnteretectrode  Capacitances:
Grid   to    Plate     ...............

Input.....................

Output....-...............

Meclianical:

Bulb........................

Coated   Unipotential

6.3   oc   or  dc   Volts
I.2                  Ampera

0.8                          „„f
I 5.0                            „„f
9.0                          „„f

..........--     T-9

AMPLIFIER -CLASS  Ai
Maximum  Rotii.gs
Design  Center  Values  (Except  as  Noted)

Plate  Voltage
Screen  Voltage
Plate   Dissipation     .............

Screen    Dissipation    ............

Cliaracterislics  ®rtd  Typical  Oper®lioll

300    max.        Volts
150    max.         Volts

10    mc]x.       Watts
I.25    mclx.       Watts

I

A

BQse   .......   JETEC  87-7   (Intermediate  Shell   Octal  7-Pin)
Basing.......,

Mounting  Position

Max.

G-7AC
•Any

Short lnlermecliate
Shell Octal Base

CE-A572

Bottom  View

Plate   Voltage    .............

Screen   Voltage    ............
Control   Grid   VoltQge    .......
Cathode   Bias  Resistor   .......
Pec]k  AF  Control  Grid  Voltage.
Zero-Signcil   Plate  Current   ....
Zero-Signcil   Screen  Current   .  .  .
Max.   Signal   Plcite   Current   .  .  .
MQx.   Signal   Screen  Current   .  .
Plate   Resistance   (Approx.)    .  .
Transconductance..........
Load   Resistance    ...........
Max.  Signal  Power  Output   .  .  .
Total  Harmonic  Distortion

(Approx.)..............

Maximum  Circuit  Volt.es

Grid    I    Circuit   Resistance
Fixed   Bias    .............

Cathode   Bias   ...........

•.       „0           200           Volts
..        Ilo             125            Volts
I.      -7.5                                  Volts

180           Ohms
..        7.5              8.5            Volts
..         49              46              Ma.

.        4.0             2.2              Ma.
'.         50             47             Ma.
•.           10               8.5                Ma.

..13000     28000         Ohms
..    8000        8000        #mhos
..   2000        4000          Ohms
..       2.1              3.8         Watts

..          '0               10        Percent

0.I   max.   Megohm
0.5   max.   Megohm

VERTICAL   DEFLECTION   AMPLIFIER  *
Tn.ode  Connected

Maxjmvm  Ratings
Design  Center  Values

Plate    Voltage    ...............       300            max.            Volts
Pecik  Positive  Plate  Voltage   ....     1200Qbs.  max.            Volts
Plate   Dissipation**    ..........        7.5            max.          Watts
Peak  Negative  Grid  voltage   ...      250           max.           Volts
Average  cathode  current   .....         40          max.             Ma.
Peak  cathode  current   ........       ]40           max.              Ma.

*  ,   **  See  Page  2.

Receiving  Tube  Section

WESTINGHOuSE        ELECTRIC        CORPORATION,        ELECTRONIC     TUBE      DIVISION,      ELMIRA,      N.      Y.



6W6.GT Westinghouse
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VERTICAL   DEFLECT.ON   AMPLIFIER*   (Continued)
Triode   Connected

Cl.aiaclei'islics

Plate    Voltage     .....................

Grid   Voltage    ......................

Plate    Current     .....................

Transconductance.................

Amplification     Fc)ctor     ...............

Plate    Resistance     ...................

Grid  Voltage  for  lb   =   0.5   rna.  (Approx.).

Typical  operation                                                /

Volts             9®®   Picture  tube-17.2  kv  2nd  Anode  vol(age
Plate   Supply   Voltage    .
Plate  Output  Voltage

Peak  to   Peak   .....
Sawtooth   Component

Grid   Input  Voltclge
Peak  to  Peak
Sciwtcoth   Component

Average  Cathode  Current
Peak Cathode  Current  .  .
Cathode    Resistor    .....

3 I 0           Volts

*   For  operation   in  a   525-line,   30  frame  system  as  described

in   `'Standards   of   Good   Engineering   Practice   for   Television
Broadcasting    Stations;    Federal    Communications    Commis-
sion",  the  duty  cycle  of  the  voltage  pulse  must  not  exceed
15%   of  one  scanning   cycle.

**Stages  operating  with  grid  leak  bias  must  use  an  adequate

cathode  bias  resistor  or  similcir  arrangement  to  protect  the
tube  in  the  absence  of  excitcition.

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      Y.
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RELIATRON®  TUBEs 6W6.GT

P®ge   3

AVERAGE   PLATE   CHABACTERISTICS

Grid   2  Volts  =  125
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Westinghouse RELIATRON®  TUBEs 12W6-GT

Seplember  24,  1954

Beam  Power  Amplifier  Type  12W6-GT

The   12W6-GT   is  a   gloss   octQl   beam   power   pentode  designed  for  use  as  a  vertical  deflection  amplifier
in  television  receiver  sweep  circuits.   It  is  also  used  as  an  audio-frequency  power-output  tube.

The   12W6-GT  has  been  designed  for  use  in  receivers  which  employ  series-connected  heaters,  especially
in   television   receivers  where   the   picture-tube   heater  is  in  series  with  other  heaters.  When  it  is  employed
in  this  type  of  circuit  with  other  tubes  having  a  heater  Current  rating  of  600  rna.,  heater  voltage  surges
across  individual  tubes  are  minimized  inosmuch  as  the  heater  warm-up  characteristic  is  controlled.

fn

GENERAL   DATA

Elec,I,ical:

Cathode.,....................

Filarrient:

Voltc,ge....................

Current....................

Warm-up    Time    (Approx.)**     ..
Direct  lnterelectrode  Capacitances:

Grid   to   Plate    ...............

Input.....................

Ou,put....................
**See   Page  2

Mecl.anical:

Bulb........................

Coated   unipotential

12.6  Qc  or  dc  Volts
0. 6               Ampere

10.5               Seconds

0. 8                            „4`f
I 5                           „„f

9.0                        „„f

T-9
Base   ...........,........   87-7   Intermediate  Shell  OctQl

Basing
Mounting  Position

Max,

G-7AC
.Any

Short liilermediato
Shell o¢lal Baco                                Bottom   view

CE-A572

AMPLIFIER  -CLASS  Ai
Maximum  Ratings
Design  Center  V®lues  (Except  es  Noted)

Plate   Voltage    ...................

Screen   Voltage    ..................
Plate    Dissipation     ................

Screen    Dissipation     ...............

Chai.ac.ei'istics  and  Typical  Operation
Plote   Voltage    ...............

Scl.een   Voltage    ..............
Control   Grid   Voltage    .........
Cathode  Bias   Resistor   .........
Peak  AF  Control  Grid  Voltage.  .  .
Zero-Signal   Plate  Current   ......
Zero-Signal  Screen  Current
Mclx.   Signal   Plate  Current
Max.   Signal   Screen   Current
Plcite   Resistance   (Approx.)
Transconductance.......
Load   Resistance    ........
Max.  Signal  Power  Output   .
Total  Harmonic  Distortion

300    max.        Volts
150    max.         Volts
10    max.       Watts

I.25    max.       Watts

„ 0          200          Volts
„ 0           125          Volts
-7.5                           Volts

180           Ohms
7.5             8.5       Volts

49              46              Mcl.
•..             4.0             2.2          Ma.
...          50              47              Mcl.
•.., 0                  8.5           Mo.
...T3000      28000          Ohms
...    8000        8000         4mhos
...    2000        4000          Ohms
...            2.I              3.8    Watts

(Approx.,................

Maximum  Circuit  VolLles

Grid    1    Circuit   Resistance
Fixed   Bias    ...............

Cathode   Bias   .............

10               10        Percent

0.I   max.   Megohm
0.5   max.   Megohm

VERTICAL   DEFLECTION   AMPLIFIER  *
Triode  Connect'ed

Moxjmum  R®tiitgs
Design  Gen(er  Values

Plate    Voltage     .........
Peak  Positive  Plate  Voltage
Plate   Dissipation**     .....

3 00           max.           Volts
1200 abs.  mcix.            Volts

7.5       max.        Watts
Peak  Negative  Grid  voltage   ...      250           max.           Volts
Average  cathode  current   .....         40           max.              MQ.
Peak  cathode  current   ........       140           max.              Ma.

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,      ELMIRA,      N.      y.



12W6-GT Westinghouse
Page  2

Characlelislics

Plate   Voltage    .....
Grid   Voltage    ......
Plate   Current    .....
Transconductance      .
AmplificQ.tion    Factor
Plate   Resistance    .  .  .

Grid   Voltage   for   lb   ;

VERTICAL   DEFLECTION   AMPLIFIER*-(Continued)
Triode   Cormected

...............        225              Volts

...............  6           -30               Volts

•.=  ............           22                  N,a.

...............     3800            #mhos

....,.,........                  6.2

............-..      1600             Ohms

0.5   rna.   (Approx.).        -42           Volts

**HEATER   WARM-UP   TIME   MEASUREMENTS

Heater   wc]rm-up   time   is  defined   as  the  time   required   for  the
voltage   across   the   heater  terminals   to   increase   from   zero  to
the   heater   test   voltage   (Vi)   in   the   circuit   shown   below.   The
conditions   used    in   conjunction   with   the   test   circuit   depend
upon  the   rated   heater  voltcige  and  current  of  the  tube  under
test.

E  -Applied  Voltage,  RMS  or  DC   .  .  .
R-Total   Series   Resistance    .......
Vi-Heater  Test  Voltage,  RMS  or  DC
Ef-Rcited  Heater  Voltage  of  Tube

under   Test    ..........,..
If -Rated  Heater  Current  of  Tube

Under   Test    ............

Heater  Of   Tube.
Under   Test

CE-A933

50                    Volts
63                   Ohms
10.0                 Volts

12.6                  Volts

0.6         Ampere

Typical   Operation
90®   Picture  (ube-17.2  kv  2hd  Anode  Voltage

Plclte   Supply   Voltage     ................

Plot.e  Output  Voltage
Peak   to   Peak    ....................

Sawtooth   Component    ..............
Grid   Input  Voltage

Peak   to   Peak    ....................

SQwtooth    Component    ..............
Average  Cathode  Current   .............
Peak  Cathode  Current   ................
CQthode     Resistor    \ ...................

*   For  operation   in   a   525-line,   30   frame   system  as  described

in   ''Standards   of   Good   Engineering   PI.c]ctice   for   Television
Broadcast   Stations,.    Fed  era  I    Communications   Commis-
sion'`,   the  duty  cycle  of  the  voltage  pulse  must  not  exceed-
15C/!o   of   one   scanning   cycle.

**Stoges  operating  with  grid   leak  bias  must  use  an  adequate

cathode   bias   resistor  or  similar  arrangement   to   protect   the
tube  in  the  absence  of  excitation.

WESTINGHOUSE        ELECTRIC        CORPORATION,        ELECTRONIC      TUBE      DIVISION,       ELMIRA,      N.       Y.



RELIATRON®  TUBEs 12W6-GT

---

AVEFiAGE   PLATE   CHAFiACTERISTICS.11
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Westinghouse RELIATRON®  TUBEs 1X2-B

sop+.   10.   I,54

Half-Wave  Rectifier  Type   lx2-B

The   lx2-B  is  a  9-pin  miniature  high  voltage  rectifier  designed  for  use  as  the  high  voltage  rectifier
in  television  receivers.    The   lx2-B  may  be  used  either  in  flyback  or  rf  types  of  power  supply.

GENERAL  DATA
Elect,ical:

Cathode
Filament

Voltage

Current

Coated   Filament

Direct   lnterelectrode   Capacitances
Plate   to   Filament

Mechdnical:

I.25   ac   Volts

0.2      Ampere

I.0               „4f

Small-Button   Noval   9-pin    (JETEC   No.   E9-I)

Mounting    Position

FLYBACK   RECTIFIER*

Maximum   Ratings
Design  Center  Values

(Unless   Otherwise   Noted)

Peak     Inverse     Plate    Voltage    _..._ .... _._ ........ _._.

Steady   State   Peak   Plate   Current   .,............

DC    Output    Current    ,...,..,..............,...........,.

Tube     Voltage     Drop**     .._ .......,. _ ............. _._ .....

22000   abs.   max.   Volts

45                max.      Ma.

0.5                max.      Ma.

loo                            Volts
*   For    operation    in    a    525-line,    30-frame   system    as   described   in

"Stanclards   of   Good    Engineering   Practice   for  Television   Broad-

cast   Stations",    Federal   Communicat;ons   Commission.    The    duty

cycle   of  the   voltage   pulse   must   not   exceed    15°/o   of   one   scan-
ning   cycle.

**   Measurecl   with    tube    conducting    7   rna.

Small-Bu»on
9-Pin Base

CE-A556

Characteristics   and   Typical   Operation

Positive    Peak    Plate   Voltage

Negative   Peak   Plate   Voltage   .
DC   Output   Voltage   (Approx.)
DC   Output   Current   (Approx.)

18000   Volts

2000  Volts
18000  Volts

loo       pe

Notes:

Pins  3  and  7  can  be  used  as  a  tie  point  for  the  filament  dropping
resistor  and  high  voltage  resistor.  Do  not  connect  to  the  low  volt-

age   circuits.

Inasmuch   as  the   tube   rating   permits   operation   as   high   as   22000

volts    (absolute   max.),   shielding   of   the   tube   for   x-ray   radiation

may   be    needed.    Relatively   simple   shielding   should    prove   ado-

quate,   bu+  the   need   for  this   precaution   should   bo  considered   in
equipment   design.

When  the  filament  is  c>perated  from  a  pulse-operated  or  rf  power

source,   the   color   temperature   of   the   filament   may   bo   visually
checked   in   a   darkened   room   by   observing   the   reflection   of  the
inc8nd6scent   filament    upon    the    surface    of   the    internal    shield.

This   color   temperature   may   then   be   visually   compared   with   the

color   temperature   obtained   when   the   filament   of  another   IX2-B
is  operated   from   a   dc   or   low-frequency   ac   supply   of   I.25   volts.
This   provides   a   convenient   method   for   adiusting   the   amount   of
rf  excitation  to  produce   I.25  volts   (rms)   at  the  filament  terminals.

'S              9Y                IS
¢(-^eo®

BOTTOM   VIEW

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION,       ELMIR^,       N.     y.



1X2IB Westinghouse
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Westinghouse® RELIATRON®TUBES

September  22,   1958

FULL-WAVE    VACUUM   RECTIFIER   TYPES   6X4   AND    12X4

The  6X4  and  12X4  are  7-pin  miniature  full-wave  rectifiers  designed  for  service  in  compact  power  supplies  such
asautomobileandac-operated  radio  receivers.    Like  all  power  handling  tubes,  they  should  be  adequately  ventilated.

GENERAL  DATA

ELECTRICAL:

Cathode.......,

Heater:
Voltage  (oc  or  dc)

Current......,

MECHANICAL:

Bulb.........

Base,,,,,,,.,
Outl i ne   ,,,,.,,

Ba sing     .......

Mounting  Position

a

A

. Coated  Unipotontial

6X4        12X4

6.3          12.6         Volts

0.6            0.3    Amper®

T-5-I /2
Miniotur®  7-Pin  (JETEC  E7-I)

5-3
5BS
Any

Miniature
7-Pin Base

Supersedes  12X4  Data  Sheet  Dated  April  8,1955

RECTIFIEF`  SERVICE*

MAXIMUM  RATINGS:

Design-Cont®r  Values

Peak   lnv®rs®  Plot®  Voltage  .........

AC  Plate-Supply  Voltage  per  Plate   ....

Stoody-Slot.  P®ok  Plate:
Cufr®nt  per  Plate ...............

Transient  P.oak  Plato  C_urr®nt  per  Plot.:
Max.  Dui.otion  0.2  S®cond     .........

DC  Output  Curr.nt  ...............

Vibiotoi  Operation:
Duty  Cycle ...................

DC  Ou.put  Voltage ..............

DC  Output  Current  (per  plot.) .......

H®at®r-Cathode  Voltage:

H®ater N®galive with Respect to Cathode:
DC  Component  ................

Total  DC  +  Pook    ..............

H®at.I Positive with R.spect .o Cathode:
DC  Component  ................

Total  DC  +  P®ak    ..............

HNC

1250    max.        Volts

S®®  Rating  Choi.t   I

245    max.            Ma.

I.I    max.   Amper®
So®  Rating  Chart   I

75   min.   Percent
350   max.       Volts

45   max.            Mo.

loo   max,
ZOO    max,

Rocoiving  Tube  section

WE:STINGHOUSE   ELECTRIC   COF3PORATION,  E:LECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF{K



Westinghouse®
Page  2

TYPICAL  OPERATION:
Full-Wov.  R®ctifi®r

AC  Plot®  Supply  Voltog.:
Each  Plal.  (RMS) ..............

Firt®r  Input  Capacitor ............

Filter  Input  Choke  ..............

To.al  Plato-Supply  R.sistancop.r Plot.
DC  Output  Cuir.nt  ..............

DC  Output  Voltog.  at  Filt.r  Input:
For  DC  Output  Current  of 35  Ma .....
For  DC  Output  Curl.nt  of 70  Ma .....

Tube  Voltog®  Drop:

Jb  =  70  Ma.   Each  P|ot®  ......,...

Input to  Fil'®'
Capacitor   Chok.

325             450         Vo Its
10u'

10       H®nry$

52S                .            Ohms
70                70             Mo,

365             395         Volts
310              385          Volts

22          Vol,S

*   Forus®with sinusoidol  supply  voltog®s  wi.hin  .h®  fr®qu.ncy  range

of 25 to  1000 cycl.a  p.I  second.

RATING  CHARTS  AND  OPERATION  CHARACTERISTICS:

The   application   of  maximum   rotjngs   .o   practical   circuit   design   is
clarifi®d  by  the  iis®  of  Rating  Charts  I,  11,  Ill.    Th.s.  charts  pres®n;
limiting   conditions   beyond   which   operation   of  lh.12X4  is  riot  p.r-
mittod.   The   charts   together   with   laboratory   in.osur®h.nts   provide
analysis  of  I.®ctifi®r  circuit  op®rotion.

The  maximum   ratings   for  ac  plo.a  supply  vol.og® and  dc  outpil.  cur-
rent  are   inter-dopond®nt,   nod   they   are   roloted  to  the  type  of  filter
circui..    Th.  boundaries  in  Chart  I  for  capacitor-input and  for  choke-
input  opera.ion   ore  based  on  limits  of  supply  vollog®,  output  cu.rent

and   plot.  dissipation.    With   copocitor-input  tilt.r,  operation  is  p®r-

mi.sibl. withinth®or®o  bounded  by  points  FAEDG;  with  choke-inpul

{illor,   opera.ion   is   p.rmissibl®  within   the   area   bounded   by   points
FABCDC.

Chart  11   defin.s  the  poimissiblo  or.a  of  operation  based  on  the  max-
imum st.edy-stot® peak  plato  cur.ant.    The  r®ctificotion  efficioncy  is

d®fin®d

R®ctificotion  Efficiency  = V= Es

where   i   is  the  dc  output  voltage  al  input to  filter and  ES  is  the  rms

plate  supply  voltag®  per  plot®.

Chart   Ill   d.fin.s   the  minimum  volu®  of .ff.ctive  plate-si.pply  r®sis-
tonc®   per  plot.   for   sp®cific   plot®   supply    voltages    such   that   the
lransi®nt   peak   plot.   current   per   p[at®   will   bo   within   the    r®quir®d
maximum  rating.    This  resistance  consists  of

Rs  =  N   RPRi.  +  RSEc.+  RA

N  =  voltage  sl®p-up  ratio  of  plato  tronsform®r
RPR|    =  dc  rosistanc®  of  .ronsform®r  primary
RSEc.  = av.rage  dc  r®sistanco  of  .ach  transformer

secondary  winding
RA =  dc  rosistanc®  of added  Seri®s  rosistanc.  per  plate

In   thos.   considerations,   dc   output  voltogo  is  moasur.d  ot  the  input
to  .ho  filter,  and   plot.   supply   voltage   is   measured   under   no-load
conditions.

WESTINGHOUSE  ELECTRIC  COFipoRATION,  ELECTFioNIC  TUBE  DIVISION,  ELMIRA,  NEW  YOFtK
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RELIATRON®TUBES

EiE

R ATl NG   CHARTI
I I I I I I I I I I I I I I I I I I I I

I 111111111111I 111111111.11Rated  Filament  Conditlons I :=:i::::=:=:I I I I 111111.11111I I I 111111111111I I 111111111.11111111111111

11.1111.111.
I I I I I.Ill.I.11,II 111111111111

I
I I

11 I
I

I 11 ...I..I.....

. I I - i:::i:::i=ii. 111111111111I I I I 111111111111'.

I I I I I 111111111111Ill,11,11111111111111111I I I . I I I .11111111111I I I 111111111111

. I I I.II I I I I I . I 111111111.11I I I I I 111111111111.I.I.1111111111111111111I 111111111111I I . I .111.1111.I.1111..111111.Ill.1111111I I 111111111111111111111111I I I I I 111111111111I I 11111111111111 111111111111I 11111.11.11.I I 1111.1111111I I I 1111.1111111I I I 111111111111I I 1111111.1111111111111111

loo                           Ac  p#% supply  volts (RM3)°°Per p,a,e                    4°°                                   5cO       CE-A969

RATING  CHABT n

50

I Capacitor  lnput  to Fll'er
. .

11 •1.1111.I.11.,.`1.11.11111.111111111111111

Rct®d  Filament  ConditionsBasedonSteadyStatePeakPlateCurrentof`210Ma.EachPlate

4030
I-

+

2010 reo r i P® i

I

•

.0

B®ctificotion      Ef f iciency

WESTINGHOUSE  ELECTRIC  CORPORATION.  ELECTRONIC  TUBE  DIVISION,  ELMIRA.  NEW  YORK



Westinghouse®

RATING   CHART  H

0•0000

I I.111111111111111111 1111 I. I.I I I I I I ) I I I ||uH||||||I
I 11 I.I I I I

Capacitor   Input  to  Filter
I I I I I I 11                                                                                                                                  I                                                                                                        )                         I

I

Rcited   Filciment  CondBQsedonTransientPeakPlciteCurrentI.0AmpereEclchPl t Onse [
I I I I I I I .

I I i I I I I ||||illliliii.1111111111111111 11 I ||||||||ul
I I I I I I I I

I I 11

I I I 11                                                                                                                                   I                                                                                                        I                                                   I

[1 I I I I I 1 1 I H|||||||||||II||m 1111.11.Ill11111111±111I I ||||||iiillili
I ' 11 mll.|mlllllll

I 11 1111

11 miillllllil     I
11 . "I+

I I I I I I

I I 11 I |H||||HE||E|
I I 1 I 11 '1ii I|.||lIIl||iillll11 I =mll      ulllll

I I I I I I I I I 11 I I I i

I I I I 1 I I I I 11 I I I I i,l||I'
I I I I 1 I I I I I 1 I 11 I I I I I                                                                                                     I                                                 I                                                 I                                                 11

11111     11111111
I I I I Ill

I I I I I I I I I I I I                                                     I                                                                                I                                                                                 I                                                     1111

I I I I nlmllllH
I I I I I I 11 I I I '1

) I I I ml.I..
I i ) I I I I I I ' ) I I I |||||m

I I I I I I - I I I I I I I I I 1111111
I I I I I I 1 11 I I i

I I I I I I I I I E|±II|      111111
I I .. 11

I I I I I I L ||||mll.|||lI|.I
I I I I I I II mlil |illll.I..Ill.|l

I 11 I I I I |ullllllH|||I11 ullll..I    111111
±1111111111111111 11,.Ill..1111111

I

|IIE.H|||||||I|||I|,||Elunll
I     111111111111

I I I I.11..I...11".I.I I I I mlll...1||||||I
I 11 I I I |||||||mllllll11 ml   11.Ill..Ill

11 •1..I.I.I.I...I11 I I 1111111111111I I 11111111111.Ill
I

I I I I

1111111111111.I
I I. I I ..111111111111111 I L ||||H||||||||I

11 ..J|||.|||||l11 mmllllllllllll
11 1]

11 1 I 1 1111
I

I 11 I I I I 11111
I

Ill                                                                                    I                                                                   I

loo                                 2cO                                 300                                400
AC   Plate  Supply   Volts  (F"S)  per Plote-No Load

WESTINGHOUSE  ELECTRIC   COF{PORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIF3A,   NEW   YORK



Westinghouse RELIATRON®  TUBEs 6X8

r|t                                                                                                                                                                                                                          November 5,1954

Triode  Pen+ode  Conver+er  Type  6X8

The  6X8  is  a  9-pin  miniature  medium-mu  triode  and  sharp-cutoff  pentode  designed  for  service  as  a
combined  oscillator  and  mixer  in  television  receivers   using   an   intermediate   frequency   of   approxi-
mately  40  mc.    The  mixer  portion  of  the  6X8  is  similar to  a  6AG5,  and  the  oscillator  section  of the
6X8  is  similar  to  one  unit  of  the  6J6.

GENERAL  DATA
Eloctric®l:

Cathode   ...,...................... _ ..,.............................   Coated    U nipotont:al

Filament

Voltage

Current
Direct   lnterelectrodo  Capacitancos:

Unshielded

Triode   Unit

Grid  to   Plate

Jfa

Output------------------------.

Pentode   Uni+

Grid    I    to   Plate   .........

Input----------------.-----.----.

Output------------------------.

Pentode   Grid   I   to
Triode     Plate     ...............

Pentode   Plate  to
Triode     Plate     ...............

Pentode   Unit  Connected
Grid    I    to   Plate   .........

Input------------------.---------.

01,tput---------------.--------.

Heater   to   Cathode   ..._...

M®chanical:

6.3   ac  or  dc  Volts
0.45              ^mporo

External   Shield   #315

Connected  to  Cathode

I.4                 „„f
2.6                 ppl
I.0                 „4f

0.09     max.                    0.06     max.  #4f
4.3                                 4. 5                  „4f
0.7                                   I.4                  „„f

0.045   max.                    0.035   max.   4Pf

0.040  max.                    0.008   max.  ¢Pf
as  Triode*

I.4

3.0

I.6

6.0

Small-Button    Noval    9-Pin    (JETEC   E9-I)

Mounting    Pos:tion

7/8,,
Max.

1

T6l/2
73;3/1,;I

Max.

Small-Bullon
9-Pin Base

CE-A554

CHARACTERISTICS

Tr:ode   Unit           Pentode   Unit
Plate   voltage   .................................. `.loo                              250         Volts

Grid   3    (Suppressor)    ......................-          Connected   to
cathode   at  socket

Grid    2    Voltage    ......... _ .......

Cathode   Bias   Resistor   .....

Amplification     Factor    .......

Plate   Resistance    (Approx.)

Transconductonc®...............

Grid   I    Bids   (Approx.)   for

lb    of     10    4amp    -------.-----.-

Plate   Current   .....................

Grid   2   Current   .................

Plate   Voltage

I 50        Volts

200      Ohms

750000      Ohms
4cOO     4mhos

-10                           -10        Volts

8.5                                7.7           Ma.

I.6           Ma,
Pentode   Unit  Connected   as  Triode

Cathode-Bias     Resistor    .....

Amplification     Factor    .......

Plate   Resistance    (Approx.)

Transconductance
Grid    I    Bias   (Approx.)   for   lb   =    10  #amp   ..._

Plate   Current

BOTTOM   VIEW

150         Volts

Connected  to
cathode   at  socket

Connected   to   plate
250      Ohms

42
7900      Ohms
4000    4mhos

-10        Volts

7.8       Ma.

Receiving  Tube   Section

WESTINGHOUSE        ELECTRIC       CORPORATION.        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     Y.



6X8 Westinghouse
P®g®   2

Maximum   Ratings

Design   Center  yaluos

Plate    Voltage    ........

CONVERTER  SERVICE

Triode   unit           Pentode   Unit

as   osc.                     as   Mixer
....      250   max.           250   max.           Volts

Grid   3    (Suppressor)   Voltage   ..       -
Grid   2    (Screen)    Voltage   ..........

Grid   2   Supply   Voltage   ..............

Grid    I    (Control   Grid)   Voltage

Negative    Bias    Value    ..............

Positive     Bias    Value    ................

Plate     Dissipation     ...................,....

Grid     2     Input    ..... _ .........,.... _._ .......

Grid       I       Input     --------------------.---------

40   max.

0   max.

I.5   max.

0.5   max.

0   max.           Volts

See   CE-A864
250   max.          Volts

40   max.           Volts

0   max.           Volts

2.0   max.       Watts
0.4  max.         Watt

Watt
Peak   Heater-Cathode   Voltage:

Heater   Positive  or  Negative
with    Respect   to   Cathode   ....      loo   max.           loo   max.          Volts

Pentode   Unit   as   Triode-Connected   Mixer*

Plate    Voltage

Grid    I    (Control-Grid)   Voltage

Negative    Bias    Value    ..... _ ......

Positive     B:ds     Value     ........ _ ......

Plate     Dissipation

Peak   Heater-Cathode   Voltage:
Heater   Positive  or   Negative  with
Respect   to   Cathode   ._ .................

250       max.     Volts

40       max.     Volts

0       max.     Volts

2.4  max.  Watts

loo       max.     Volts

Typical  Operation
Triode   unit            Pentode   unit

as   250   Mc.   Osc.t        as   Mixertt

Plate     Voltage    ................................          150                                          150        Volts

Grid   3    (Suppressor)    ....................                                      Connected   to

cathode   at   socket
Grid   2   Voltage   _.._ ...,.....,,....,........,.

Mixer   Grid    I    Supply   Voltage   ....

Oscillator  Voltage   (rms)   at

Mixer   Grid    I    ..............................

Mixer   Grid    I    Circuit   Resistance

Oscillator   Grid    Resistor   ..............

Conversion    Transconductance    ._..

Plate    Current    .,,.,.......,,.....,. _ .,,.....,,

Grid   2   Current
Grid    I    Current   ..............

Grid    I    Current   ..._ .... _ .....

Oscillator   Power  Output

(Approx.).-.---.----.-..-----

2700

13

3.6

0.5

150       Volts
-3.5       Volts

Watt
Pentode   Unit   as   Triode-Connected   Mixer*

Plate   Voltage

Grid     I     Supply   Voltage    _ ................,

Oscillator  Voltage   (rms)   at  Grid   I

Grid    I    Circuit   Resistance   ..............

Conversion   Transconductance   ........

Plate   Current

Grid    I    Current

Maximum   Circuit  Valuos

Grid    I    Circuit   Resistance

Fixed-Bias   Operation    ..............,.................... _..      0.I    max.    Megohm

Cathode-Bias   Operation   ................................      0.5   max.   Megohm

*   Grid   2   connected   to   plate,   grid   3   connected   to   cathode.

i    ln   television   or   FM   receivers  it  is  generally  desirable  to  operate
the  oscillator  with   less  power  input  than   shown   in   order  to  avoid

over-excitation   and   excessive   oscillation   radiation.

tt   \Mth   separate   excitation   and   triode   unit   grounded.

WESTINGHOUSE        ELECTRIC        CORPORATION.        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     Y.



RELIATRON® TUBEs 6X8

P,g®  3

AVEPACE     CHABACTERISTIC
Pentode  Unit  Connected   As   TriodeIllI.11111.111111.111111111Ill 11 I .I111.Ill.1111..I...111111I,I I 11

P' o'e   VO 1' s=l 50
I \ ..
I I ..

G rid  3  Coonected To Cothode ..11
G r'd  2  Connected To Plot 0 ....I..I. 11 ...I I I...I- ..•1 ..I. 11I. ........ .... .... ..11 .... .... .... .... ...... ..I. ..I.I.I. I.I.I.I. I.I. I..- .... ......-. .... ........11 ..

-4           -3           -2           -I             0           + I
Grid   volts                                            CE-A896

AVERAGE   PLATE   CHARACTERISTICS
I .I .I1111111111111=1=111111111111111 I I 11 11 I nlllllllllll

I 11 I|.|illill.||||||..    11 I I I.111.I.I.I.11
Pentode  Unit  Connected  As  Triode

I I i 1111111111.Ill
I I I I I '1 I 11111111111111..||||.illl.||

I
GrG d  3  Connected  To  Cathoded2ConnectedToPlote

I t .11..I.111.Ill
I I I r ...11111.11111

I I I I I I.I.Ill.111111
I t 11111..Ill.I.IIunl.||.|I||||ml,|I.||||||I

I I 11 I |ullll.Ill.|I
I I I I I 11

11 III I .. I 1111111.I.11111
I I 11111111.11111|ulll...I.|I|I \ I 11

1 '1'||||||..|IIJIII.I......I.,I,I
1\ I

I I 1'

'1 II II / .1111.I..11111
I nlll.I.I,I.|||I I I I I I \ I

I t I 1111111[11111.I
I ). I I II I I Ill.111.111111111111..Ill.Ill

I I 11111.11111111
I I 1 1 I

I I III I 11111111111111
I I I,111111111111111

I Ill

I I I 11\'

I I 1 I I 11                 I                 I                                                                           I                                                        i                 '                II       ||ml II I 11 mllllllllmll
I I I I I I 11''

I I I Iu.||I||||.I||l|
I, I I I Ill1111.111111111

I 11111111111111
I 1 I '11I

\ I 1'

I I I / 1 I 111111111       ii I
I                                                                                                                               11                                                                                             11

1 11                                                                                                                                            1                          I                                                                                   I                          )

Y
||....in

I I I                  I                                                        I                  I                  I                  I

I I I 11                                                                                         1111                                                                                                                         11

1 11111111111...Ill
I

I I 11111111111111
I I

I

I I'1

•E
I I I .

I 1111.11111.Ill
I I I . I I I I I I 1'Ill IIll I ml 111111.1111.1111 11.I..u I I.111111..Ill.I

0100 ZOO 00.
Plo'e  Volts CE-A093

WESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION.       ELMIRA.       N.     y.



6X8 Westinghouse
Pego  4

OPERATloN    CHABACTERISTIC
Separate  Oscillator  Excitation

8#3VOJ:it;'=5o0           pGrid2Volts=150
:i:i::==:=:::i

t  '    Gr!1!%upply voltsentode  Uni
I...I....-''.........

120000  OhmsI,,.....I....11.111111.11111111I             , ,111.Ill.I.111-111111111.I.II                 I.....I...111.Ill.11.11.11.I Ill.11111.I.I.11..11.I...I.11I           Ill,I |||||.|||I||||||.||||n I1.111.111111..111111.Ill.I.I
I                      1111...11111111111.11.1111.I I||||||.||..||..IH||.||..||||I                      111111.I.11111111..111..1111 11.I..I.Ill..,I...,I,1111111.I                   1111111.111.Ill..I...I.Ill,.I I.|r`]`|||.Ill.|||||||||.||.II                  1111.Ill.I...11..I.1111....I 11'`11'`.I.111.Ill..11..11111I                     11111111.I,.111111...11.I... I,`||.|L||,..I.|||.||||.|||II|I                      111111......I..11111111.1111 I,,11..11'`,,'1,,,,..I.11.I.11.I,,,...........I....11...1111111I,,,..I......'11..1.I,I.111111.I/11.I.1,,,,,,,,,,,,I,,.1`11,,I......11..............11.Ill `1.111...,,'............Ill...I                 -11.........11....... .I.I..11 I..Ill...I.............I..11.I                ...1`.......I.I......I.11111 11.11.....I.............I.I.II........I.......I..I.Ill.Ill 11.111,,.I,,I.,1,,,.,1111..I.I,I              Ill..I...I.I.........I.11..I .1111.11.........I,...........I                 I......I..I..I..I....1111111 1111111111,'1...11...1111.I.I.I                     I,111..Ill,.Ill.11111111.11111 1111111111,,1111.I...11111.IllI                     .111..111.11.I..1111.1111111 111111111, ,11111111.I.....I..
I-,,.1111.11111111111111.1111111 1111111..I '1,I.111'1,,I,.,.,I.I.,,.......I..I.Ill.111111111111 111.I.I.I,,11.1111.I,.11..I..II                   .11.11.111111.11.I...'1.111' .111..1111.I..I..11.11...11.I                   1111.11111...'.,.11..I...11., .....I..1'....11..11.I...111
I                        ..1111111111111111111111111 I.Ill.11.11111111.11.I.11.I.I.....I.I....Ill.111 111111.Ill I..1111111111.11,.,
I                  I..I.I.I.I.Ill,11.11 11111111111111111111..11111.
I                        .1111111.11.111111111111 I.11..11111,I.I.111.I.I,Ill...

16cO I. I.||..I.II....J.I.I..I.I..Ill.||||. 1111111111111.111111....11.Ia 1111.11.I.I ]111.I..'11111.11
I.                  11.11.11.11111111111111. I.111111,11111,11...Ill.I..1'1,,I .I.I.I.I.I.I ...111.11111111.I                 I.11111.I.I.I.I.......I, I.||||||.||Ll|||||.||illll..
If                     11.111111111.11111.1111 I .I..11111111,I.111,11,,.11111I.,.....I...,........I....'1 ||.I.||.||||L,.||..||||.|||||I  ,               .I.11.....11....111..1''1 ..I,||||l,|||L|||.I,||.|||.IllL 1111111.1111. ,11.I.Ill.I.I.Ia I.1111111.I.I,'111.I.11.11111I.............,........,,.. ..Ill.|I.I..|L'|.||.|||.|||||L.............11.I.....I.. 11.11.11.111111.1111111,1111I           |||||||.|||||||||||..Ill .I.I...11.I.I,,111..I.1'.1111.I                   .I...11.I.11..I.11111' I.II            Ill..||.I.||||||||l| J||| .11111111111111111.1....I.I.
I                      1111..11.I..1111.11'`111 11.1111111111111111.I.I.I.11I...................'.... 111111.11111111111111111....

01200 I.I.I....int> 111111111.111.I.Ill.,....I..II                     I.I.11.111111.I...111111 I.111111..I.11..............
® 11111.11..II               I,.I....I,.. .....1[' ... .I.. I.11111111111..11111111111.Ia 111111..1111111..I.I.I.....I,I  .              I..11.I.I.I.11., ..I..11. I.1111.1111.I.11...1111..11.I       ,1,1,J ...,.,....I.ll...I ,-....... I..11111.11.1111111.I.111111a 11111111..1111.I.11.I..,1,11I......,11111.,[1'`111.11.I I.111111.11..11111111.1111.IJ Ill.111111111.11.I......1...I  .                  1111111.111111,,1111..Ill 111111111111111,..1.,I.I,...II 11.11111.11.111..,Ill..,I.I,I,....11.I.I..1'.11...11.I .I..I.I.Ill.I.11.11111.I.IllI.............,,.......... I.11111..I...I..111111111,I.a .1'11..111.I..11......11..11® ..111111111.11.11...Ill...11I.,,............,..,-I........ 111111'.11111111'111111.1111I                     Ill.11.11.I. I.1111111111 I..I.1111111111.11111.11111111 11111111,11.Ill.I.I.I.11..IllI                     1111.11.Ill,111111....11 .1111.11111111111111.111111.I                    .I...I.111.I `11111.I.11.I 1111111111111111.11.111111.I
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RELIATRON® TUBEs 6X8
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GRID    2    INPUT    RATING    CURVE
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Screen     Voltage    Expressed   as  Percent   of   Max.   Screen   Supply  Voltage  Rating            cE-^®®.
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Westinghouse RELIATRON®  TUBEs 1X2-B

sop+.   10.   I,54

Half-Wave  Rectifier  Type   lx2-B

The   lx2-B  is  a  9-pin  miniature  high  voltage  rectifier  designed  for  use  as  the  high  voltage  rectifier
in  television  receivers.    The   lx2-B  may  be  used  either  in  flyback  or  rf  types  of  power  supply.

GENERAL  DATA
Elect,ical:

Cathode
Filament

Voltage

Current

Coated   Filament

Direct   lnterelectrode   Capacitances
Plate   to   Filament

Mechdnical:

I.25   ac   Volts

0.2      Ampere

I.0               „4f

Small-Button   Noval   9-pin    (JETEC   No.   E9-I)

Mounting    Position

FLYBACK   RECTIFIER*

Maximum   Ratings
Design  Center  Values

(Unless   Otherwise   Noted)

Peak     Inverse     Plate    Voltage    _..._ .... _._ ........ _._.

Steady   State   Peak   Plate   Current   .,............

DC    Output    Current    ,...,..,..............,...........,.

Tube     Voltage     Drop**     .._ .......,. _ ............. _._ .....

22000   abs.   max.   Volts

45                max.      Ma.

0.5                max.      Ma.

loo                            Volts
*   For    operation    in    a    525-line,    30-frame   system    as   described   in

"Stanclards   of   Good    Engineering   Practice   for  Television   Broad-

cast   Stations",    Federal   Communicat;ons   Commission.    The    duty

cycle   of  the   voltage   pulse   must   not   exceed    15°/o   of   one   scan-
ning   cycle.

**   Measurecl   with    tube    conducting    7   rna.

Small-Bu»on
9-Pin Base

CE-A556

Characteristics   and   Typical   Operation

Positive    Peak    Plate   Voltage

Negative   Peak   Plate   Voltage   .
DC   Output   Voltage   (Approx.)
DC   Output   Current   (Approx.)

18000   Volts

2000  Volts
18000  Volts

loo       pe

Notes:

Pins  3  and  7  can  be  used  as  a  tie  point  for  the  filament  dropping
resistor  and  high  voltage  resistor.  Do  not  connect  to  the  low  volt-

age   circuits.

Inasmuch   as  the   tube   rating   permits   operation   as   high   as   22000

volts    (absolute   max.),   shielding   of   the   tube   for   x-ray   radiation

may   be    needed.    Relatively   simple   shielding   should    prove   ado-

quate,   bu+  the   need   for  this   precaution   should   bo  considered   in
equipment   design.

When  the  filament  is  c>perated  from  a  pulse-operated  or  rf  power

source,   the   color   temperature   of   the   filament   may   bo   visually
checked   in   a   darkened   room   by   observing   the   reflection   of  the
inc8nd6scent   filament    upon    the    surface    of   the    internal    shield.

This   color   temperature   may   then   be   visually   compared   with   the

color   temperature   obtained   when   the   filament   of  another   IX2-B
is  operated   from   a   dc   or   low-frequency   ac   supply   of   I.25   volts.
This   provides   a   convenient   method   for   adiusting   the   amount   of
rf  excitation  to  produce   I.25  volts   (rms)   at  the  filament  terminals.

'S              9Y                IS
¢(-^eo®

BOTTOM   VIEW

Receiving   Tube   Section

WESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION,       ELMIR^,       N.     y.
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Westinghouse® RELIATRON®TUBES

September  22,   1958

FULL-WAVE    VACUUM   RECTIFIER   TYPES   6X4   AND    12X4

The  6X4  and  12X4  are  7-pin  miniature  full-wave  rectifiers  designed  for  service  in  compact  power  supplies  such
asautomobileandac-operated  radio  receivers.    Like  all  power  handling  tubes,  they  should  be  adequately  ventilated.

GENERAL  DATA

ELECTRICAL:

Cathode.......,

Heater:
Voltage  (oc  or  dc)

Current......,

MECHANICAL:

Bulb.........

Base,,,,,,,.,
Outl i ne   ,,,,.,,

Ba sing     .......

Mounting  Position

a

A

. Coated  Unipotontial

6X4        12X4

6.3          12.6         Volts

0.6            0.3    Amper®

T-5-I /2
Miniotur®  7-Pin  (JETEC  E7-I)

5-3
5BS
Any

Miniature
7-Pin Base

Supersedes  12X4  Data  Sheet  Dated  April  8,1955

RECTIFIEF`  SERVICE*

MAXIMUM  RATINGS:

Design-Cont®r  Values

Peak   lnv®rs®  Plot®  Voltage  .........

AC  Plate-Supply  Voltage  per  Plate   ....

Stoody-Slot.  P®ok  Plate:
Cufr®nt  per  Plate ...............

Transient  P.oak  Plato  C_urr®nt  per  Plot.:
Max.  Dui.otion  0.2  S®cond     .........

DC  Output  Curr.nt  ...............

Vibiotoi  Operation:
Duty  Cycle ...................

DC  Ou.put  Voltage ..............

DC  Output  Current  (per  plot.) .......

H®at®r-Cathode  Voltage:

H®ater N®galive with Respect to Cathode:
DC  Component  ................

Total  DC  +  Pook    ..............

H®at.I Positive with R.spect .o Cathode:
DC  Component  ................

Total  DC  +  P®ak    ..............

HNC

1250    max.        Volts

S®®  Rating  Choi.t   I

245    max.            Ma.

I.I    max.   Amper®
So®  Rating  Chart   I

75   min.   Percent
350   max.       Volts

45   max.            Mo.

loo   max,
ZOO    max,

Rocoiving  Tube  section

WE:STINGHOUSE   ELECTRIC   COF3PORATION,  E:LECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF{K



Westinghouse®
Page  2

TYPICAL  OPERATION:
Full-Wov.  R®ctifi®r

AC  Plot®  Supply  Voltog.:
Each  Plal.  (RMS) ..............

Firt®r  Input  Capacitor ............

Filter  Input  Choke  ..............

To.al  Plato-Supply  R.sistancop.r Plot.
DC  Output  Cuir.nt  ..............

DC  Output  Voltog.  at  Filt.r  Input:
For  DC  Output  Current  of 35  Ma .....
For  DC  Output  Curl.nt  of 70  Ma .....

Tube  Voltog®  Drop:

Jb  =  70  Ma.   Each  P|ot®  ......,...

Input to  Fil'®'
Capacitor   Chok.

325             450         Vo Its
10u'

10       H®nry$

52S                .            Ohms
70                70             Mo,

365             395         Volts
310              385          Volts

22          Vol,S

*   Forus®with sinusoidol  supply  voltog®s  wi.hin  .h®  fr®qu.ncy  range

of 25 to  1000 cycl.a  p.I  second.

RATING  CHARTS  AND  OPERATION  CHARACTERISTICS:

The   application   of  maximum   rotjngs   .o   practical   circuit   design   is
clarifi®d  by  the  iis®  of  Rating  Charts  I,  11,  Ill.    Th.s.  charts  pres®n;
limiting   conditions   beyond   which   operation   of  lh.12X4  is  riot  p.r-
mittod.   The   charts   together   with   laboratory   in.osur®h.nts   provide
analysis  of  I.®ctifi®r  circuit  op®rotion.

The  maximum   ratings   for  ac  plo.a  supply  vol.og® and  dc  outpil.  cur-
rent  are   inter-dopond®nt,   nod   they   are   roloted  to  the  type  of  filter
circui..    Th.  boundaries  in  Chart  I  for  capacitor-input and  for  choke-
input  opera.ion   ore  based  on  limits  of  supply  vollog®,  output  cu.rent

and   plot.  dissipation.    With   copocitor-input  tilt.r,  operation  is  p®r-

mi.sibl. withinth®or®o  bounded  by  points  FAEDG;  with  choke-inpul

{illor,   opera.ion   is   p.rmissibl®  within   the   area   bounded   by   points
FABCDC.

Chart  11   defin.s  the  poimissiblo  or.a  of  operation  based  on  the  max-
imum st.edy-stot® peak  plato  cur.ant.    The  r®ctificotion  efficioncy  is

d®fin®d

R®ctificotion  Efficiency  = V= Es

where   i   is  the  dc  output  voltage  al  input to  filter and  ES  is  the  rms

plate  supply  voltag®  per  plot®.

Chart   Ill   d.fin.s   the  minimum  volu®  of .ff.ctive  plate-si.pply  r®sis-
tonc®   per  plot.   for   sp®cific   plot®   supply    voltages    such   that   the
lransi®nt   peak   plot.   current   per   p[at®   will   bo   within   the    r®quir®d
maximum  rating.    This  resistance  consists  of

Rs  =  N   RPRi.  +  RSEc.+  RA

N  =  voltage  sl®p-up  ratio  of  plato  tronsform®r
RPR|    =  dc  rosistanc®  of  .ronsform®r  primary
RSEc.  = av.rage  dc  r®sistanco  of  .ach  transformer

secondary  winding
RA =  dc  rosistanc®  of added  Seri®s  rosistanc.  per  plate

In   thos.   considerations,   dc   output  voltogo  is  moasur.d  ot  the  input
to  .ho  filter,  and   plot.   supply   voltage   is   measured   under   no-load
conditions.

WESTINGHOUSE  ELECTRIC  COFipoRATION,  ELECTFioNIC  TUBE  DIVISION,  ELMIRA,  NEW  YOFtK
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Westinghouse®
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I I I I Ill

I I I I I I I I I I I I                                                     I                                                                                I                                                                                 I                                                     1111

I I I I nlmllllH
I I I I I I 11 I I I '1

) I I I ml.I..
I i ) I I I I I I ' ) I I I |||||m

I I I I I I - I I I I I I I I I 1111111
I I I I I I 1 11 I I i

I I I I I I I I I E|±II|      111111
I I .. 11

I I I I I I L ||||mll.|||lI|.I
I I I I I I II mlil |illll.I..Ill.|l

I 11 I I I I |ullllllH|||I11 ullll..I    111111
±1111111111111111 11,.Ill..1111111

I

|IIE.H|||||||I|||I|,||Elunll
I     111111111111

I I I I.11..I...11".I.I I I I mlll...1||||||I
I 11 I I I |||||||mllllll11 ml   11.Ill..Ill

11 •1..I.I.I.I...I11 I I 1111111111111I I 11111111111.Ill
I

I I I I

1111111111111.I
I I. I I ..111111111111111 I L ||||H||||||||I

11 ..J|||.|||||l11 mmllllllllllll
11 1]

11 1 I 1 1111
I

I 11 I I I I 11111
I

Ill                                                                                    I                                                                   I

loo                                 2cO                                 300                                400
AC   Plate  Supply   Volts  (F"S)  per Plote-No Load
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Westinghouse RELIATRON®  TUBEs 6X8

r|t                                                                                                                                                                                                                          November 5,1954

Triode  Pen+ode  Conver+er  Type  6X8

The  6X8  is  a  9-pin  miniature  medium-mu  triode  and  sharp-cutoff  pentode  designed  for  service  as  a
combined  oscillator  and  mixer  in  television  receivers   using   an   intermediate   frequency   of   approxi-
mately  40  mc.    The  mixer  portion  of  the  6X8  is  similar to  a  6AG5,  and  the  oscillator  section  of the
6X8  is  similar  to  one  unit  of  the  6J6.

GENERAL  DATA
Eloctric®l:

Cathode   ...,...................... _ ..,.............................   Coated    U nipotont:al

Filament

Voltage

Current
Direct   lnterelectrodo  Capacitancos:

Unshielded

Triode   Unit

Grid  to   Plate

Jfa

Output------------------------.

Pentode   Uni+

Grid    I    to   Plate   .........

Input----------------.-----.----.

Output------------------------.

Pentode   Grid   I   to
Triode     Plate     ...............

Pentode   Plate  to
Triode     Plate     ...............

Pentode   Unit  Connected
Grid    I    to   Plate   .........

Input------------------.---------.

01,tput---------------.--------.

Heater   to   Cathode   ..._...

M®chanical:

6.3   ac  or  dc  Volts
0.45              ^mporo

External   Shield   #315

Connected  to  Cathode

I.4                 „„f
2.6                 ppl
I.0                 „4f

0.09     max.                    0.06     max.  #4f
4.3                                 4. 5                  „4f
0.7                                   I.4                  „„f

0.045   max.                    0.035   max.   4Pf

0.040  max.                    0.008   max.  ¢Pf
as  Triode*

I.4

3.0

I.6

6.0

Small-Button    Noval    9-Pin    (JETEC   E9-I)

Mounting    Pos:tion

7/8,,
Max.

1

T6l/2
73;3/1,;I

Max.

Small-Bullon
9-Pin Base

CE-A554

CHARACTERISTICS

Tr:ode   Unit           Pentode   Unit
Plate   voltage   .................................. `.loo                              250         Volts

Grid   3    (Suppressor)    ......................-          Connected   to
cathode   at  socket

Grid    2    Voltage    ......... _ .......

Cathode   Bias   Resistor   .....

Amplification     Factor    .......

Plate   Resistance    (Approx.)

Transconductonc®...............

Grid   I    Bids   (Approx.)   for

lb    of     10    4amp    -------.-----.-

Plate   Current   .....................

Grid   2   Current   .................

Plate   Voltage

I 50        Volts

200      Ohms

750000      Ohms
4cOO     4mhos

-10                           -10        Volts

8.5                                7.7           Ma.

I.6           Ma,
Pentode   Unit  Connected   as  Triode

Cathode-Bias     Resistor    .....

Amplification     Factor    .......

Plate   Resistance    (Approx.)

Transconductance
Grid    I    Bias   (Approx.)   for   lb   =    10  #amp   ..._

Plate   Current

BOTTOM   VIEW

150         Volts

Connected  to
cathode   at  socket

Connected   to   plate
250      Ohms

42
7900      Ohms
4000    4mhos

-10        Volts

7.8       Ma.

Receiving  Tube   Section

WESTINGHOUSE        ELECTRIC       CORPORATION.        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     Y.



6X8 Westinghouse
P®g®   2

Maximum   Ratings

Design   Center  yaluos

Plate    Voltage    ........

CONVERTER  SERVICE

Triode   unit           Pentode   Unit

as   osc.                     as   Mixer
....      250   max.           250   max.           Volts

Grid   3    (Suppressor)   Voltage   ..       -
Grid   2    (Screen)    Voltage   ..........

Grid   2   Supply   Voltage   ..............

Grid    I    (Control   Grid)   Voltage

Negative    Bias    Value    ..............

Positive     Bias    Value    ................

Plate     Dissipation     ...................,....

Grid     2     Input    ..... _ .........,.... _._ .......

Grid       I       Input     --------------------.---------

40   max.

0   max.

I.5   max.

0.5   max.

0   max.           Volts

See   CE-A864
250   max.          Volts

40   max.           Volts

0   max.           Volts

2.0   max.       Watts
0.4  max.         Watt

Watt
Peak   Heater-Cathode   Voltage:

Heater   Positive  or  Negative
with    Respect   to   Cathode   ....      loo   max.           loo   max.          Volts

Pentode   Unit   as   Triode-Connected   Mixer*

Plate    Voltage

Grid    I    (Control-Grid)   Voltage

Negative    Bias    Value    ..... _ ......

Positive     B:ds     Value     ........ _ ......

Plate     Dissipation

Peak   Heater-Cathode   Voltage:
Heater   Positive  or   Negative  with
Respect   to   Cathode   ._ .................

250       max.     Volts

40       max.     Volts

0       max.     Volts

2.4  max.  Watts

loo       max.     Volts

Typical  Operation
Triode   unit            Pentode   unit

as   250   Mc.   Osc.t        as   Mixertt

Plate     Voltage    ................................          150                                          150        Volts

Grid   3    (Suppressor)    ....................                                      Connected   to

cathode   at   socket
Grid   2   Voltage   _.._ ...,.....,,....,........,.

Mixer   Grid    I    Supply   Voltage   ....

Oscillator  Voltage   (rms)   at

Mixer   Grid    I    ..............................

Mixer   Grid    I    Circuit   Resistance

Oscillator   Grid    Resistor   ..............

Conversion    Transconductance    ._..

Plate    Current    .,,.,.......,,.....,. _ .,,.....,,

Grid   2   Current
Grid    I    Current   ..............

Grid    I    Current   ..._ .... _ .....

Oscillator   Power  Output

(Approx.).-.---.----.-..-----

2700

13

3.6

0.5

150       Volts
-3.5       Volts

Watt
Pentode   Unit   as   Triode-Connected   Mixer*

Plate   Voltage

Grid     I     Supply   Voltage    _ ................,

Oscillator  Voltage   (rms)   at  Grid   I

Grid    I    Circuit   Resistance   ..............

Conversion   Transconductance   ........

Plate   Current

Grid    I    Current

Maximum   Circuit  Valuos

Grid    I    Circuit   Resistance

Fixed-Bias   Operation    ..............,.................... _..      0.I    max.    Megohm

Cathode-Bias   Operation   ................................      0.5   max.   Megohm

*   Grid   2   connected   to   plate,   grid   3   connected   to   cathode.

i    ln   television   or   FM   receivers  it  is  generally  desirable  to  operate
the  oscillator  with   less  power  input  than   shown   in   order  to  avoid

over-excitation   and   excessive   oscillation   radiation.

tt   \Mth   separate   excitation   and   triode   unit   grounded.

WESTINGHOUSE        ELECTRIC        CORPORATION.        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     Y.



RELIATRON® TUBEs 6X8

P,g®  3

AVEPACE     CHABACTERISTIC
Pentode  Unit  Connected   As   TriodeIllI.11111.111111.111111111Ill 11 I .I111.Ill.1111..I...111111I,I I 11

P' o'e   VO 1' s=l 50
I \ ..
I I ..

G rid  3  Coonected To Cothode ..11
G r'd  2  Connected To Plot 0 ....I..I. 11 ...I I I...I- ..•1 ..I. 11I. ........ .... .... ..11 .... .... .... .... ...... ..I. ..I.I.I. I.I.I.I. I.I. I..- .... ......-. .... ........11 ..

-4           -3           -2           -I             0           + I
Grid   volts                                            CE-A896

AVERAGE   PLATE   CHARACTERISTICS
I .I .I1111111111111=1=111111111111111 I I 11 11 I nlllllllllll

I 11 I|.|illill.||||||..    11 I I I.111.I.I.I.11
Pentode  Unit  Connected  As  Triode

I I i 1111111111.Ill
I I I I I '1 I 11111111111111..||||.illl.||

I
GrG d  3  Connected  To  Cathoded2ConnectedToPlote

I t .11..I.111.Ill
I I I r ...11111.11111

I I I I I I.I.Ill.111111
I t 11111..Ill.I.IIunl.||.|I||||ml,|I.||||||I

I I 11 I |ullll.Ill.|I
I I I I I 11

11 III I .. I 1111111.I.11111
I I 11111111.11111|ulll...I.|I|I \ I 11

1 '1'||||||..|IIJIII.I......I.,I,I
1\ I

I I 1'

'1 II II / .1111.I..11111
I nlll.I.I,I.|||I I I I I I \ I

I t I 1111111[11111.I
I ). I I II I I Ill.111.111111111111..Ill.Ill

I I 11111.11111111
I I 1 1 I

I I III I 11111111111111
I I I,111111111111111

I Ill

I I I 11\'

I I 1 I I 11                 I                 I                                                                           I                                                        i                 '                II       ||ml II I 11 mllllllllmll
I I I I I I 11''

I I I Iu.||I||||.I||l|
I, I I I Ill1111.111111111

I 11111111111111
I 1 I '11I

\ I 1'

I I I / 1 I 111111111       ii I
I                                                                                                                               11                                                                                             11

1 11                                                                                                                                            1                          I                                                                                   I                          )

Y
||....in

I I I                  I                                                        I                  I                  I                  I

I I I 11                                                                                         1111                                                                                                                         11

1 11111111111...Ill
I

I I 11111111111111
I I

I

I I'1

•E
I I I .

I 1111.11111.Ill
I I I . I I I I I I 1'Ill IIll I ml 111111.1111.1111 11.I..u I I.111111..Ill.I

0100 ZOO 00.
Plo'e  Volts CE-A093

WESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION.       ELMIRA.       N.     y.



6X8 Westinghouse
Pego  4

OPERATloN    CHABACTERISTIC
Separate  Oscillator  Excitation

8#3VOJ:it;'=5o0           pGrid2Volts=150
:i:i::==:=:::i

t  '    Gr!1!%upply voltsentode  Uni
I...I....-''.........

120000  OhmsI,,.....I....11.111111.11111111I             , ,111.Ill.I.111-111111111.I.II                 I.....I...111.Ill.11.11.11.I Ill.11111.I.I.11..11.I...I.11I           Ill,I |||||.|||I||||||.||||n I1.111.111111..111111.Ill.I.I
I                      1111...11111111111.11.1111.I I||||||.||..||..IH||.||..||||I                      111111.I.11111111..111..1111 11.I..I.Ill..,I...,I,1111111.I                   1111111.111.Ill..I...I.Ill,.I I.|r`]`|||.Ill.|||||||||.||.II                  1111.Ill.I...11..I.1111....I 11'`11'`.I.111.Ill..11..11111I                     11111111.I,.111111...11.I... I,`||.|L||,..I.|||.||||.|||II|I                      111111......I..11111111.1111 I,,11..11'`,,'1,,,,..I.11.I.11.I,,,...........I....11...1111111I,,,..I......'11..1.I,I.111111.I/11.I.1,,,,,,,,,,,,I,,.1`11,,I......11..............11.Ill `1.111...,,'............Ill...I                 -11.........11....... .I.I..11 I..Ill...I.............I..11.I                ...1`.......I.I......I.11111 11.11.....I.............I.I.II........I.......I..I.Ill.Ill 11.111,,.I,,I.,1,,,.,1111..I.I,I              Ill..I...I.I.........I.11..I .1111.11.........I,...........I                 I......I..I..I..I....1111111 1111111111,'1...11...1111.I.I.I                     I,111..Ill,.Ill.11111111.11111 1111111111,,1111.I...11111.IllI                     .111..111.11.I..1111.1111111 111111111, ,11111111.I.....I..
I-,,.1111.11111111111111.1111111 1111111..I '1,I.111'1,,I,.,.,I.I.,,.......I..I.Ill.111111111111 111.I.I.I,,11.1111.I,.11..I..II                   .11.11.111111.11.I...'1.111' .111..1111.I..I..11.11...11.I                   1111.11111...'.,.11..I...11., .....I..1'....11..11.I...111
I                        ..1111111111111111111111111 I.Ill.11.11111111.11.I.11.I.I.....I.I....Ill.111 111111.Ill I..1111111111.11,.,
I                  I..I.I.I.I.Ill,11.11 11111111111111111111..11111.
I                        .1111111.11.111111111111 I.11..11111,I.I.111.I.I,Ill...

16cO I. I.||..I.II....J.I.I..I.I..Ill.||||. 1111111111111.111111....11.Ia 1111.11.I.I ]111.I..'11111.11
I.                  11.11.11.11111111111111. I.111111,11111,11...Ill.I..1'1,,I .I.I.I.I.I.I ...111.11111111.I                 I.11111.I.I.I.I.......I, I.||||||.||Ll|||||.||illll..
If                     11.111111111.11111.1111 I .I..11111111,I.111,11,,.11111I.,.....I...,........I....'1 ||.I.||.||||L,.||..||||.|||||I  ,               .I.11.....11....111..1''1 ..I,||||l,|||L|||.I,||.|||.IllL 1111111.1111. ,11.I.Ill.I.I.Ia I.1111111.I.I,'111.I.11.11111I.............,........,,.. ..Ill.|I.I..|L'|.||.|||.|||||L.............11.I.....I.. 11.11.11.111111.1111111,1111I           |||||||.|||||||||||..Ill .I.I...11.I.I,,111..I.1'.1111.I                   .I...11.I.11..I.11111' I.II            Ill..||.I.||||||||l| J||| .11111111111111111.1....I.I.
I                      1111..11.I..1111.11'`111 11.1111111111111111.I.I.I.11I...................'.... 111111.11111111111111111....

01200 I.I.I....int> 111111111.111.I.Ill.,....I..II                     I.I.11.111111.I...111111 I.111111..I.11..............
® 11111.11..II               I,.I....I,.. .....1[' ... .I.. I.11111111111..11111111111.Ia 111111..1111111..I.I.I.....I,I  .              I..11.I.I.I.11., ..I..11. I.1111.1111.I.11...1111..11.I       ,1,1,J ...,.,....I.ll...I ,-....... I..11111.11.1111111.I.111111a 11111111..1111.I.11.I..,1,11I......,11111.,[1'`111.11.I I.111111.11..11111111.1111.IJ Ill.111111111.11.I......1...I  .                  1111111.111111,,1111..Ill 111111111111111,..1.,I.I,...II 11.11111.11.111..,Ill..,I.I,I,....11.I.I..1'.11...11.I .I..I.I.Ill.I.11.11111.I.IllI.............,,.......... I.11111..I...I..111111111,I.a .1'11..111.I..11......11..11® ..111111111.11.11...Ill...11I.,,............,..,-I........ 111111'.11111111'111111.1111I                     Ill.11.11.I. I.1111111111 I..I.1111111111.11111.11111111 11111111,11.Ill.I.I.I.11..IllI                     1111.11.Ill,111111....11 .1111.11111111111111.111111.I                    .I...I.111.I `11111.I.11.I 1111111111111111.11.111111.I

I                       ..I.111111. `111111111111 Ill.1111111111111......11..II I.11111111.11111..111.,11.11I...........,J............. I.11111.I.1111111.I..I..11..'E   6oo
11.I.11.Ill0 111111.Ill.1111111111111'..11> 11111111.'1111..1111.I..1111E 11111111111111.11111.I.I.Illa®
1111.I.I.11I                    11.I.I. `1..I.111.111111. 11.I...11.1111.11...I,,11111I.1111'.I.11.11.I..11111 11111111111.1111.11.I.111111`r,T,1.,.I..|',..,.I.|||.I.I.|l|| 1111.1111111.1111111.I.I..I,I.1111 I..||..||II||..||.I .I..111.11111111111111111.I..,.111..I..I,'111.I.I.1111 .I..111111111111.I...11111...1111 ' 111111111111.111.I .1111111111.1111111111.11111.I.11 `1.11..Ill.,.11111.. .I.111111111111.11111.11.Ill.......I,I.I.I.Ill.1111..I 1111111111111111111...11..11

200I

0123456
Peak   oscillator  volts                       CErd805

Separate  Oscil lator  ExcitotionIlm,, -I
euni'      I      'dlI      Pentod

Resistor =0Ohms11€1,.......,-............      ,I.1111..11 Ill.I.1111 1200I                                                     11111..11...........11    I ICI,fl a,....................I                                             ..11..11..I.I.....I,.   ,I.,-..........I.111111    , otor  Volts ot1=2.6RMSI.,.E     F|,     I.111111111111111111
I                                                         I.11111111 |||||||ill      FrdiI                                              ..11.I.11.I.I.11..11.I.1111.I .11 I,.1,I...1111.Ill.I||||||r-L|||||||||. 11.||..''`||'`|Jl|||||||

200018001600®0J=E3,400=IaB1200®aCa3,000aIa0®9800E6
11111 J|||, tll.|||||

1098     aaI7gia11. I..I...I..I....I.II.I..11111, tl..|||||I.I 111111111.11111111 I.Ill 11111, ,11111...1'. .111111111.Ill.I.I 1111,,111111,111111.I... 111111111111111111 1111, ,11111] 11111111.....-I..I.11.11.I ..11111111.11111111I.I 11.I.1111.11..11.I I.I.11.111' 11...I.I..I 1111.1111.Ill..Ill111` '1..I.Ill.11....11 1111,.Ill,.1111..11I.111.I..I,11111111.I,,111.11111.11111
Ill, ,11111111.I,.11

I.1111111.11111111 Ill, ,||||||m ,1111.11..I •111.Ill.111111111 Ill,,11111.I,,1111111.11 Ill.1111' I.I.Ill
I.I 11,I,.I.Ill.Ill,,Ill..11 .11,I,I..11111....I||,||,||||.|`l'J||||I.I I.I.11111.1111.IllI.I |||||||||L,' ..11.I., ,.11111..1' ,`1111.

11,||E.||.||'Jl'||||..11111111.111111.I I.1111.11.I. JL ...11Ill 11111111.I..111111 I,I.1111111, .Ill.11111 111111111.11111.11I. |||||||||,J|.,,Ill......I..I.I....I.I I, ,.11.Ill.I. '|lL 1111.11111.I.11.Ill.I.I, '111' Ill.I,1111.IllIll =======:=::::::::: . `11111111,`11.11.1111. I..||||.. J||..||||11111111111111111 1111Ill ..,Ill,,...I.11,....I..I ..I...I.I, ,.Ill.1111..I .1111.11.I..11111. I 1111.111111111`1111I..Ill..I....11... I..I.Ill ..1111.I.I.I....I....I..11.I,̀ |...I.|hllllll.Ill1111111111.1111111 I.I...11, ,I..111111111.1.11...I..11.11 •111111....I.Ill.111111111111.11.Ill,11111.1' Ill.11.Ill.I.Ill.Ill.|||||||nI......,,........I...1111111111111111,,•.....I I....... .ii.....I....I...11..I II...11'1.I..11111.I
6:Ou0tj5oJ®•11...'1..11..11'1111..I,11.1111...11.11'1.11111..Ill, II.I.11,,I.Ill..111...11111111.I..11.I I .I.11111..Ill.11.I..I,I..I,.......I..,,I11111. .11.11...1111I.11.I.. ..11...I '1 ||.||r I.11.1111111111111'(.111111.111.IIll.11111.11.11'1111111 J|||||||||||||I.11111.I.11111' 11 1111.I.111111111111I|||||||||||||f,Ill||||r 111111.1111...I.||.I.I.||...I,J||.I.I,J|.||||||.|||||I.I,..........I.I..1'..I,,.11.11111.11..1111..111111111111Ill.1111.11,.11,Ill.I.I.11.11.11111' ..I..,-I...I............|||||.||.||||I,Ill...., .I.,111.....I..1111.111111.11 J||| .11,,11.1111.Ill..11111.11111.I.1'1111Ill Ill.||. I,Ill ,.|| Ia48I)t303±L2IIll,'1..111111' Ill.11.11111111...11.I..Ill.11.11...,,11..1['1..1111.111111'111.I..11.11.I J|||..-`J|||||.||||||||||||||.||.||||,Ill.I• I, ,,.......11111.,II.I..I.I...1' Ill.I .I `111.1111.11111111111.11..11.,,I...I.I .Ill.1111111111...-.I.........I.....1' .I.I..Ill.I.,1111|||lillllll.|` 1111111' ,1111.,I.Ill.,11.I111111111.11.I .11111 I, J||| 11..11.11, '1111||.|||||I.Ill,J||||||I I|||.||||||r. J|.||.11111..I,.I.. J| ||||| Ill..111111`` 11111I.1111111111'1111111I ||||.I,||rl . ' I.1111

t®3600>C0®400ZOO 111111111111' 1111111 ' ,||||.I.||It,=J J|||||Ill.11111111,,1111111J|||||||||||,111111I......I..I. I..I..11 J|.|||||..||,,.|||||Ill.1111111'.I.1111'J|.Ill.||||. J|||.||I..1111..1' .111111' 11.I..11111, `111111Ill.Ill.Ill J|.||||.,,.1111.11111,,1111111
:==::::=::7:i:::::,I||||.|||||,I.||||||11...,.Ill, 11.11.11

i.||.'|. J||.||||,111111.111' .I||||||.Ill.||||||rJ.11111....,`1111...,I.11111.Ill,,1111111' I.1111.111'.111111111I....I,...I..Il||11,,11.1111111'`1111111111Ill....1'....,.Ill.11I.|||||rJ||||||||||.I.11111., ,11111.1' 111.11111.'`11.1111111.•1....I...I,I..I,.'`.,11111111'`1111111111111111..I I.11111' 11111111.1'`11.I.11.11..||||||.,J|.|l|||,J|||...Ill,`11111.1111111111.1' `1.Ill.. J||||I.11. J|||||||||||||

OPERATloN     CHARACTERISTICS.

-10       -8       -6       -4       -2          0
Gridl  supply   volts         cE-A894

WESTINGHOUSE        ELECTRIC       CORPORATION,        ELECTRONIC      TUBE       DIVISION,       ELMIRA,       N.     Y.
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RELIATRON® TUBEs 6X8

Page  5

AVEBA6E   PLATE  CHAl]ACTERISTICS
1111.1111..I
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GRID    2    INPUT    RATING    CURVE
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WesTinghouse` 5Y3-GT

S®ptembor   I,   1962

FULL-WAVE  VACUUM  RECTIFIER  TYPE  5Y3-GT

The   5Y3-GT   is   a   glclss-octQI,  full-wave  high-vacuum  rectifier  designed  for  service  in  power  supplies  of  moderate
current  requirements.    The  tube  should  be  mounted  vertically,  but  horizontal  mounting  is  permissible  if  pins  2  anc!

4  are  in  a  vertical   plane.    Like  all  power  handl ing  tubes,   it  should  be  adequately  ventilated.

ELECTRICAL
Cathode ..........................      Co cited  Fi I ament

Voltage  (oc  or  dc) 5.0             Volts
Current   ...........................    2.0      Amperes

ME CH AN I GAL

Bul b  .....................................    T-9

Base .............    Intermediate  Shell   Octal   (JEDEC   85-10)

Short  lntormediQte  Shell   Octal  (JEDEC   85-62)

B asi ng    ......................  a  ...........     C> 5T

Mounting  Position   .......    Verticd   or  Horizontal

with   Pins  2   and  4  in  Vertical   PI  cme

Intermediate   Shell
Octal   Base

9-13

.^`

RE CTI FI ER  SE RVI CE

VAXIMUM   RATINGS

Desi gn  Center  Val ues

Pook   lnversePlateVoltage  ...........   1400      max.           Volts
AC   Plote  Supply  Voltage

Each  Plate  (RMS) ..................     See  Rotlng  Chart  I

DC  Output  Current  Each   Plate   ..........     See  Rating  Chart  I

Steady.State  Peak  PI ate  Current
Each   plate(SeeRatingchartll) .......     440      max.               Mcl

Transient  Peak   Pl ate  Current

Eachplclte(SeeRatingchartlll)   ......      2.5      max.      Ampere

TYPICAL  OPERATION  AS   FULL-WAVE   RECTIFIER

Input  to   Filter

Capacitor      Choke
AC  Plate  Supply  Voltage

Eochplote(RMS)    ..............   350                 coo            Volts

lnputcapocitor  .................     20                                           41f.

Inputchoke  ...................-                   10        Henrys

Effective  Plate  Supply

ResistonceEachplato  ...........     50                     -           ohms
DCoutputcurrent  ...............   125                 125                 Ma.

DC  outputvoltage  at  Filterlnput  .....  360                 380            Volts

AVERAGE   CHARACTERISTICS

Tube  Voltage  Drop   (Mecisured   with

TubeConducting   125  Mo.  Each   Plate)   .........      50     Volts

NC

Receiving  Tube  Section

WESTINGHOUSE   ELECTF3lc   CORPOF2ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIF3A,    NEW   YORK



5Y3.GT Westinghouse
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APPLICATION  NOTES

The   application   of  maximum   rcitings   to   practical,  circuit   design   is

clarified  by  the  use  of  Rating  Charts  I,11,Ill.    These  chcrts  present

limiting     conditions    beyond    which    operation    of   the   tube   is  not

permitted.    The     charts     together     with     laborcitory    measurenents
provide  clnalysis  of  rectifier  circuit  operation.

The   maximum   ratings   for    ac   plate   supply   voltage   and   dc  output
current   ore   interdependent,   and  they  czre  related  to  thetype of  filter
circuit.    The  boundaries  in  Chart  I  for  capacitor-input  cnd  for  chokc>
input  operation  are  based  on  limits  of  supply  voltage,  output  current
and    plate    dissipation.    With     capacitor-input     filter,    operation    is

permissible   within   the   area   bounded    by    points   F  A  E  D  G;   with
chokc>input  filter,   operation   is   permissible  within  the  crea  bounded

by  points  F  A  a  C  D  G.

Chart    11    defines   the   permissible   area  of  operation   based   on   the
maximum    steady-stare   pea]<    plate    current.    The  rectification   effi-
ciency  is  defined  by  the  equation:

E
RoctjffcatfonEffjcfency=vT[T7TEI

where   i   is   the   dc   output  voltcige   at   input   to   filter   and    Es   is  the

rms  pl ate  supply  voltage  per plate.

Chc]rt     Ill     defines     the     minimum    vcllue    of    effective    plate-supply

rosista.ice    per   plcite   for   specific  plate   supply   voltages    such   that
the   tronsiont  peak  pl ate  current  per plato  will   be  within  the  required

maximum  rating.     This  resi stance  consists  of:

Rs  =  N2RPRi.  +  RSE:c.  +  RA

where   N   i s  the  voltage  step-up  ratio  of  the  pl ate  transformer,  RPRl.

is    the    dc    resistcnce   of    the    transformer   primary,    RSEc.    is   the

crverage   dc   resistonco   of   each   transformer   secondary    section,  and

RA  is   the  additional   Tesistclnce  required.

In   these   considerations,   dc  output  voltage  is  measu.red  at  the  input
to    the   filter,   and   plate   supply   voltage   is   measured   under   no-load

con di tion s.

RATING     CHAf`T   I
I

Choke Input Max imu in
) rr: €a###.../,// //,  / ,

I

CDG
1'm
' I

I

I
)

I I

I

)

I

I

I

0
I 6o           2oo          3co 400 5cO

A-C    Plate    Supply   Volts   (RMS,    Per   Plote,   No   Load)

CE-A1865

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIFtA,   NEW   YOF3K
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BATING    CHART   11

Iut

Capa ci'or lnp
Ba sedonS'eedy

S tote Pea k
Platen eCutof rr-440

P'a te.

Area    ofPerinissi ble0percition \
\
\

0.2               0.4              0.6              0.8                 I.0
Fiectificalion    Ef ficiency

EiE

RATING     CHART   H

Capacitor    Input
Based   on   Tronsi ent
Peak   Plate   Current
Each   Pl ate  of    2.5
Amperes

Ice            200           300           400           500           600
A-C    Plate    Supply    Volts    (HMS,   Per   Plate,   No   Locid)
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5Y3.GT Westinghouse
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The  information  contained  herein  is  supplied  without  assuming  responsil]ility  for  infringement  of  patents  or  other rights  of  third  parties  which
may result from its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,ELMIRA,   NEW   YORK



Weslinghouse® 35Z5.GT

August   15.   1963

HALF-WAVE  VACUUM  RECTIFIER  TYPE  35Z5-GT

The   35Z5-GT    is   an   octal   half-wave  rectifier   designed   for   service   in   power  supplies  of  ac-dc  receivers.   The
heater   is   provided  with  a  tap  for  operation  of a  panel  lamp.    This  tube  must  be  adequately  ventilated,  cis  the  tube
operates at high  temperatures.

ELECTRICAL
Cothod .........................    Coated  Unipot®ntial

Without         With  #40  or  #47

H®ator  vol.ago                                Pon®l   Lamp       Pcnol  Lamp
Entire  Heater

(Pins  2&7) ............     35
Pan.I  Lonp  Section

(Pins  2&3)   ...........   75
H®ator  Current

B®tw®®n  Pins  2&7 .......    0.15

Bo.ween  Pins  3&7 .........-

35    oc  ordc    Volts

5.5    ac  or  dc    Volts

Amp®ro

0.15                       Amp®re

MECHANICAL

Bulb.....................................T.9
Base ..........................  Short  lnt.  Shol I  Octol
Basing...................................6AD
Mounting  Position   ........... ' ' '  ~ ..,.....  Any

NC

HALF-WAVE   RECTIFIER

MAXIMUM  RATINGS

Peak  lnv®i.se  Plate  Voltage  ...........
Peak  P lote  Current  P®r  P late ..........

700    men.    Volts
600    max.        MQ

Poak-Heater  Cothod e Voltogo
Healor  Positive  cr  Negative  with

R®spect  to  Cathode   ................     350   max.    Volts
Panel.Lamp-Section  Voltogo  (RMS)
When  Panel   Lcmp  Fails ................     15    max.    Volts

DC  Output Current
Withpcnel  LampandNoshuntingResistor...     60    max.        M®

With  Panel   LampondShuntingResistor  .....    90   I"x.       Ma.
WithoutponolLomp  .................      loo   max.       Mo.

TYPICAL  OPERATING  CONDITIONS
With  #40 or  #47  Ponol  Lamp

Half-Wave  Rectif ier-Capacitor  Input to  Filter
AC   Plcite  Supply  Voltage

Per  Plato   (RMS)    ..........   117117    H7117    235   Volts

Filterlnputcopocitor ........    40      40      40      40      40          #f
Minimum  Effective  P late  Supply

lnpedonce  per  Plate  (Note   I)  .  .     15
Ponol  Lamp  Shunting  R®sistor   .  .      -
D C Output  Current  ..........    60

TYPICAL  OPERATING  CONDITIONS  Without   Panel  Lamp (Note 2)
Hcllf-Wove  Roctifi®r-Capacitor  Input  to  Filter

AC  Plato  Supply  Voltage  Per  Plate(RMS)  .....  117    235    Volts
Filterlnputcapocitor...'  ...............    40      40          pf
Minimum  Eff®clive  P late  Supply  Impedance
P®r  Plate .........................    15    loo    Ohms

DC  Output  Voltage ot  Input  to  Filfor  (Approx.):
At  Half+ood  Currenl  of 50 rna .....
At  Full-Load  Current  of  loo  rna ..........

DC  Output  Current  ....................
Voltage  Regulation  (Approx.)

Half.Loud  to  Full.Load  Current  ..........    20      45    Volts

GAD                                       MAXIMUM  CIRCUIT  VALUES

Ponol  Lamp  Shunting  Rosi star (Note  3)

For  DC  Output  Current  of :
70  rna ..........................  800   max.    Ohms
80ITp ..........................  400   men.    Ohms
90mo ..........................  250   max.   Ohms

NOTES

|      Whom   filler-input   capacitors   larger  than  the  value  indicated  are
used,    it   may    be    necessary   to   incr®aso   the  plato   supply   im.

podonco  to  keep  within  maximum  ratings.

2.       Plate  curronl  must  not  flow  through  top  section.

3.      Required    when    DC    output   current    is     greot®r    than   60   milli-
0mper®S.

Roc®iving  Tube  section

WESTINGHOUSE   ELECTRIC   CORPOF{ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,NEW   YOF{K



35Z5.GT Westinghouse
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AVEBAGE  PLATE   CHABACTERISTICS

Et =35Vo Its

6005000ai400Ea=3000aa200loo
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0            10           20          30          40
DC    Plate   Volts                            cE-A®®3

OPEBATION    CHABACTERISTICS
Half-Wave   Rectifer

E' = ?RoV°+LSp  b£'nwneeecifopni)ns  NO. 3  a  No.  4

Pto'e VoIts= 117   RMS

Total  Effective  PImpedance=I late-Supply5Ohms

C=Capocitor   Input  to   Filter

±uE-JaC-aa,-3=CL-Ja0a
200150loo50

C=4OJlf
I

8

I

0     10  20   30  40  50  60  70   80  90   loo
DC   Locid   Milliomperes                  cE-Ao82

The iziformetion  contained  herein ie  Supplied  without  a.ouming reeponeibility for infringement of patents  or other rights  of third  parties which
pay reeultfrofn ite  use.  No license  i®  gratit.d  byimplication  o] otherwiB.  under any patet)I or petentrights  of We8tinghou8e Electric Corpora.ion.

WESTINGHOUSE   ELECTRIC   COF2PORATION,  ELECTFioNIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Westinghouse® RELIATRON®TUBES WL-7025

October   I,   1958

A

LOW  LEVEL  TWIN  TRI0DE  TYPE  WL-7025

The   WL-7025   is   a   9-pin   miniature   twin   triode  designed  for  service  cls  a  low  level   input  voltage  amplifier  for  tcipe
recorders   and   high   quality   audio   preamplifiers.    The   structural   design   of   the  WL-7025  results  in  greatly  reduced
microphonism,  hum  and  noise.

The   WL-7025   may   also   be  used  to  replace  the  12AX7  towhich  it  is  electrically  similar.    The  use  of  a  WL-7025  in

such  replacement  will  result  in  substantial  reduction  in  noise  due  to  microphonism,   induced  hum  and  leakage.

E L E CT R I CA L :
Cathode     ........................    Coated   Unipotential

Heater:                                                                                      Series    Parallel
Voltage  (cic  or  dc)    ..............       12.6

Current    .....................       0 . 15

Direct  lnterelectrode  Capacitances  (Unshielded):

6.3               Volts

0.30        Ampere

Unit   I     Unit  2

Gridtoplate     .................          I.4                I.4                     uuf

Input  .......................          I.6                  I.6                       uuf

Output ..........,...........         0.4                0.3                     uuf

MECHANICAL:

Bulb........,

Base.,,,,,,,,
O ut I i n e   ,,,,,.

Basing......

Mounting  Position

............            T-6-1/2

Miniature  9-Pin  (JETEC   E9-I)

6-2
9A

Any

MAXIMUM  RATINGS:

Design-Center  Values
Plate  Voltage   ....................

Heater-Cathode  Voltage:
Heater  Positive  or  Negative  with  respect  to
Cathod e    ......................

Plate   Dissipation     .................

Grid  Voltage:

Negative  Bias   Value    ..............

Positive   Bias   Value ...............

C H A R A C T E R I S T I CS :

Plate  Voltage  ................

Grid  Voltage      ................

Amplification   Factor ............

Plate  Resistance     .............

Transconductonce.............

Equivalent  Noise  and  Hum  Voltage:

Referod  to  Grid
Average..................

Max i mum E   .................

•  Measured  Under  These  Conditions:
Heater  Circiiit:   (Parallel   Connection)

Transformer  Grounded.

Plate  Circuit:    Plate    Supply    Volts   =
ohms.

Cathode  Circuit:    Cathode   Resistor  =

300   max.      Volts

180    max.      Volts

I.0    mcix.          Watt

50   max.      Volts

0   max.      Volts

loo         250      Volts
-I              -2      Volts

loo         loo
80000   62500     Ohms

1250       1600    umhos

....           1.8    rms    u     Volts

....               7    rms    u    Volts

6.3Volts  AC,   Centertap   of

250,   Plate   Load   =  loo,000

2700  ohms   by   passed   with

Small-Bullon
9-Pin  Base

loo  uf  capacitor.

Grid  Circuit:  Grid   Resistor  =  0  ohms.

Frequency  Range:  25 to  10,000  cycles  /  see.

E3  Measured  Under  These  Conditions:

Heater  Circuit:   (Parallel   Connection)   6.3   Volts   AC,  Centertop  of
Transformer  Grounded.

Plate  Circuit:    Plate    Supply    Volts   =   250,    Plate   Load   =   loo,000
ohms®

Cathode  Circuit:  Cathode  Resistor  =  2700  ohms.

Gricl   Circuit:  Grid   Resistor  =  50,000  ohms.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF}ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



AVEBAGE      CHARACTEBISTICS
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Westinghouse®

AVEBAGE       PLATE      CHARACTEF`lsTICS
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Wes[inghouse 7056

April    15,1961

SHARP -CUTOFF  PENTODE  TYPE  7056

The   7056   is   a   7-pin   miniature   sharp-cutoff  pentode  type   designed   for   service   as   a   wide-band,   high-frequency
amplifier   in   communications   equipment.    The   heater-cathode   structure   is   designed   to  render  depend`able  service

throughout  the  range  of  voltages  encountered  in  a  storage  battery-generator  electrical  systemo

ELECTRICAL:                                                                                                                                                MAXIMUM   RATINGS:

Cathode ........................      CoatedUnipotential          AbsoluteMaximumValues

Heater:                                                                                                                                                            Plate  Voltage  ......
VoltageRange(ocordc) ...........       12.Otol5.0           Volts               Crid2Supply  voltage.

Currentat13.5Volts   .............                      0.150      Ampere                Grid2Voltage ......

Direct  lnter®lectrode  Capacitonces:

Unshielded    Shielded.                                           Plate  Dissipation ....

Gridltoplate   ...........       0.02                   0.01            max.    ##f               Grid2|nput   .......

Input ..................          6.5                      6.5                           HHf                H®ater-Cothodevoltage

output .................           2.0                       3.0                           H#f

M E CH AN I CA L :

Bulb.........

Base,..,,,,,,

Ou,line.......

Basing........

Mounting  Positiori

................      T-5'/2

Miniature,   7-Pin  (JEDEC  E7-1)

Miniature
7-Pin Base

rl

Heotor  Negative  with  Respect  to  Cathode
Total   DC  and   Peak ..............

Heater  Positive  with  Respect  to  Catliode
Total   DC  and  Peak ..............

330     max.      Volts

330     max.      Volts
See  Grid  2  Input

Rating  Chart

2.0     max.      Watts

0.5     max.         Watt

120      max.       Volts

]20      max.      Volts

5-2         CHARACTERISTICS  AND  TYPICAL  OPERATION:
7CM                PlateVoltage  .........

Any                Grid  3  (Suppressor) ......

Grid   2   Voltage .........

Cathode-Bias  Resistor   ,  .   .

Plcite  Resistance  (opprox.).

Transconductonce......

Grid   I   Cutoff  Bios®  .....

Plate  Current   .........

Grid  2  Current .........

.........             125             Volts

Connected  to  cathode  at  socket
.........             125             Volts

.........               56             Ohms

.........          0.28      Megohm

•........         8000         4£mhos

.....,...- 6.5           Volts

•........                    13                    Ma.

•........                3.7                  Ma.

®    For  plate  current  of  loo  microamperos.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIF3A,   NEW   YORK
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7056 Weslinghouse
Page  2

CHARACTERISTICS  RANGE   VALUES   FOR   EQUIPMENT  DESIGN

Conditions      Min.       Max.

Heotercurrent ..........       I                             0.138    0.164        Ampere

Transconductance   .......      I,2,3&4     5000     7400         #mhos

Plcitecurrent   ..........       I,2&3                 6.512.5                  Ma.

Grid   2  Current ..........       I,   2  &   3

Reverse  Grid   I   Current  ....       I,   2  &  5

Hec.ter-Cathode  Leakage  Current:
Heater  Negative  with  respect

to  Cathode  ..........       I   8.  6

Heater  Positive  with  respect
to  Cathode  ..........

Leakcige  Resistance:

Between   Grid  and  All   Other

E I ectrode s  ..........

Between   Plate  and  All   Other

E lectrodes   ..........

'&6

1&7

1&8

1.6          4.0                  Ma.
--                I                  HA.

--          20               ttA.

.  -           20               #A.

50           --Megohms

50           --Megohms

TEST  CONDITIONS   FOR  CHARACTERISTICS

(1)    Heater  Volts  =   13.5  (ac  or  dc)

(2)    Plate  Supply  Volts  =  200
Grid  3  Connected  to  Cathode  at  Socket

Grid  2  Supply  Volts  =   150

(3)    Cathode  Bias  Resistor  =  ]80  ohms

(4)    Cathode  Bypass  Capacitor  =   10004tf

(5)    Grid   1   Volts  =  _I.5

(6)    Heater-to-Cathode  Volts  =   100  (dc)

(7)    Grid  to  All-Other-Electrodes   Volts  =  -loo
(8)    Plate  to  All-Other-ElectTodes  Volts  =  -300

SPECIAL  TESTS

Heater-Cycling  Life:

C on d i ti on s :

Heater  Volts  =  17:    On   1  minute,   Of{  4  minutes

Heater-to-Cathode  Volts  =  -150
Duration:

2000  Cycles  Minimum

Low-Frequency  Vibration:
C on d i t i on s :

Heater  Volts  =   13.5

Plate  Supply  Volts  =  200

Grid  3  Connected  to  Cathode  at  Socket

Grid  2  Volts  =   150

Grid   I   Volts  =  -2

Plate  Load  Resistor  =  2000  ohms

Vibrational  Accelerotion=   2.5  C  at  25  eps

Result:

Noise  Signal   Output  Volts  =  2.5  x   10-1   (rms)

Intermittent  Life:

C on d i ti on s :

Heater  Volts  =  15

Plote  Dissipation:    Maximum   Rated

Grid  2  Input:    Maximum   Rated

Duration:

500  Hours  Minimum
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AVERAGE      PLATE     CHARACTERISTICS
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AVERAGE     TRANSFEF}    CHARACTERISTICS
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Westinghouse® RELIATRON®TUBES WL-7167

November  3,   1958

VHF   TETRODE   TYPE   7167

The  7167is  a  7-pin  miniature  sharp-cutoff  tetrode  designed  particularly  for  service  in  mobile  communication  equip-

ment.    This  type   features   high  transconductance,  high  input  impedance  and  low  interelectrode  capacitances.    The
electrical  characteristics  ore  similar  to  those  of type  6CY5.

GENERAL  DATA

E L E CT R I CA L :

Cathode Coated  Unipotentiol

Hooter:
Voltage,ocordc .................                   13.5           Volts

Current   .......................                0.090    Amperes

Direct  lntorelectrode  Copacitances  (Shielded):

Grid   I  to  Plate   ................... 03    max.  uuf

Input .........................                      4.4                  uuf

Output ........................                   2.74                 uuf

MECHANICAL:

Bulb........,

Base.,,,,,,,,
Ou,line,,,,,,I

Basing.......,

Mounting  Position

T-5. I /2
Miniature  7-Pin  (JETEC  E7-I)

5-2
7EW

Any

Miniature  Button
7-Pin Base

AMPLIFIER  -CLASS  A,

MAXIMUM  RATINGS:

Design  Maximum  Values

Heater  Voltage  Range:
Maximum.............

Minimum,,,.,,,.,,.,,

Plate  Voltage  ...........

Grid  2  (Screen)  Supply  Voltage

Grid  2  Voltage    ..........

Plate  Dissipation    ........

Grid  2  Dissipation  ........

Grid   I   Control  Grid   Voltage:

Positive  Value   .........

Cathode  Curl.ent    .........

•....       15.5    max.          Volts

.....       11.8    min.            Volts

.....         180    max.          Volts

•....         180    max.           Volts

See  Grid  2  Input  Rating  Chai.t

.....         2.0    max.          Watts

...... 5    max.          Watts

•....              O    max.          Volts

.....           20    max.               Ma.

Heater-Cathode  Voltage:
Heater  Negcitive  with  Respect  to  Cathode:
Total  DC  and   Peak  ..............

Heater  Positive  with  Respect  to  Cathode:
DC  Component  ..................

Total   DC  and  Peak  ..............

Grid   I   Circuit   Resistance   ...........

loo    max.          Volts

60    max.          Volts
loo    max.          Volts

.5    max.    Megohm

TYPICAL  OPERATING  CONDITIONS  AND  CHARACTERISTICS:

Plate  Voltage
Grid  2  Voltage

Grid   I   Voltage

Plate  Resistance.  ,
Transconductonce   ,
Grid   I   Cutoff  Bias*

Plate  Current   .  .  .

Grid  2  Current .  .  .

*   For transconductance  of  too  umhos

125                         Volts

80                       Volts
.I                         Volts

.125                   Megohm

8000                     umhos
•5                        Volts

10                                Ma.

I.4                               Ma.

Special  Devices  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUE3E   DIVISION,  ELMIRA,   NEW   YOF2K
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AVERAGE         CHARACTERISTICS

Plate   Voltage  =125  Volts
Screen   Voltage  = 80  Volts
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AVERA6E    PLATE     CHARACTERISTICS
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AVERAGE      GRID     2     CHARACTERISTICS
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Weslinghouse® 7189

Septomb®r  15,   1962

POWER  PENTODE  TYPE  7189

The  7189   is   a  9-Pin   miniature   power   pentode   designed   for   service  as  audio  output  amplifier.    It  is  intended  for
radio   and   television   receivers   and   home   music   systems.    The  7189   combines  high   power   sensitivity   and   plate
efficiency  with  low  distortion  and  driving  voltage  requirements.

ELECTRICAL
Cathod .........................    Cooled  Unipotontial
H ® ater :
Voltage ............................     6.3        Volts
Current  ............................   0.76    Ampero

Di rect  I nt.ie I ®ctrod®  Copacl tanc®s:

Grid   I  to  Plot .......................    0.5   max.   #44f
Grid  1  to  H.at®r   ....................     0.25   max.   44Pf
Plot.toAII  oth.rEl®m®nts ..............   6.5                ttHf

CridltoAll   oth.rEI®ment8  .............  lof                p#f

MECHANICAL

Bul b ................................... T-6. I/2
Boso ....................  Miniature  9-Pin  (JEDEC   E9-1)
Basing........-.............
Mounting  Position   ...............

...... 9C;N

MAX IMUM  RATINGS

D®sigr  Cent.r  Values
Plato  Voltage  (Note  1)   ...............    400    max.
Grid  2  Voltage  (Note  1) ...............    300    max.
Plate  Di ssipotion    ..................       12   max.
Grid  2  Di ssipdrion  (Note 2)   ............          2   max.

Ca.hodoCurl'®nt   ...................      65   max.
Hoat®r  Cathode  Voltage   .............. ±100   max
Crid  I  Circuit Values:

Fixed  Bias ............
Cathode  R.slstor  Bias  ....

CLASS  A  AMPLIFIER

(cm®  ,ubo)

.......   Any           Typical   Operating  ChQracferistics:
For:    Plaf®Voltc!ge   ..................

Grid  2  Voltage

0.3   max.    M®gohm

1.0    maxL     M®gohm

Grid   1   Voltage   .....................

iiE

a
lcG2

9CV

Miniature      9-Pin

(JETEC      E9-I)

or  Cathode  Bias  R®sistor

Plate  Load  Impedance   ...............
With   RMS  Input  AF   Voltage  of   ......    0      4.3

PIQteCurrent   ...............    48    49.5
Grid  2Current ...............   5£    ]0.8
Tronsconductance   ..........    11300          -
Amplification   Fc.ctor  (Note  3) ......  ]9           -

Fewer  Output  (Note  4) ®  . .  .

Distortion:    (Note 4)

Total  Harmonic  .......
Second  Harmoni c  ......

Third  Hormonic  .......

Typical   Operating  Characteristics:
For:    Plate  VoltQgo   .....  ®  .  .

Grid  2  Voltage

05.7

Grid   I  Voltage    .......
or  Cathode  Bias  Resistor.
Plate  Loed  Impedance   ...............

WithRMSlnputAFVoltogoof   ......   0       4.4

PlateCurrent  ...............    48    50J5

Grid2Current ...............   5.5         10

Transconductonce  .......  a..11300          -
PloteResistance ...........    38000          -
Amplification  Factor  (Note  3) ...... 19           -

Power  Output  (Note 4)
Distortion:    (Note  4)

Total  Harmonic  ....
Second  Hormonic  .  .  .
Third   Hormonic  ....

05.7

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF2K



7189 Westinghouse
Pogo  2

Typical   Oporatlng  Choractoristlcs:

For:    Plot.  Vol.ago  .......... 250    Voltl
PUSH-PULL  CLASS  a  AMPLIFIER

Grld2Valtag .........................      25o    volts          Typical   OP.ratlngCharact.rlsticsfoITwoTub..

Grld1Voltag .........................   i.4   volts          For:    Plot.Voltag .......................   250        Volts
orCathodeBiasResistor   .................     2|oohms                Grid2VOItage .........................   250         Volts
PlateLoadlmp.dance   ...................   7ooo    ohms               Glid   1BiosVoltag ....................- 11.6         Volts

With   RMslnputAFVoltageof   ......   o      3.5             5.s        volts                Plate.fo-PlateLoad   lapedonce .............    8000         Ohms
Pl ate Current  ...........
Grid   2  Current ...........

Trcnsconductonce........
Pl ate  R® si stonco .........

Ampliflcatlon   Factor  (Note  3) .

Power  Output  (Note  4) ......

Dlstortlon:    (Not.  4)

Total  H®monic  .........

•...     36    36.8                36             Mo.
...    4.18.5             ]4.6              Mci

I.    T0000          -                 -      4tmhos
.   40000          -               _        Ohms

•....  19           -

•...,    0      4.2      5.6(8)          Watts

second  Hormonlc  ...........

Third  Harmonlc  ............

Typical  Oporoting   Chclroctoristics:

For:    Plato  Voltage   ........

0                 _   P®,cent
7                 -   P®rcent
7                -    Porc®n'

250    Volts
Grid  2  Voltage    ........................      210    Volts

Grid   1   Voltog®    ........................- 6.4    Volts

or  Cothod®   Bias  Resistor    .................      160   Ohms

Plato  Load  Impedance   ........

With  RMS   Input  AF   Voltage  of    ....

Plate  Cui.rent  ..............
Grid  2  Current ..............
Transconductance...........
Plate  Resistance ............
Amplification   Factor    .........

Power  Output  ..............
D i s to r t i on :

®   ,,,,,,,,.   7000    Ohms

•...    0       3.4       3.8         Volts

•..      36     36®6     36.5               MCL

..   3.9       7.3      8.0             Mo.

10400          -         -      /unhos
I    40000          -         -        Ohms
-..19         -         -
•...    0       4.3      4.7         Watts

Total  Harmonic  .......

Second  Hormonic  ......

Third  Hormonic  .......

10          -   Percent
1.8         -   Percent
9.3         -    Percent

PUSH-PULL  CLASS  AB  AMPLIFIER

Typical  Operating  Characteri sties  for  Two  Tubes
For:     Plate   Voltage     ..........   e.

Grid  2  Voltage    ..............

Common  Cathode   Bias  Resistor    .  .  .

Plate-to.Plate  Load  Impedance     .  .  .
With  RMS   Input  AF   Voltclge  of  ......

Pl ate  Cul.rent   ...............

Grid  2  Current ...............

®,,    ®,,,®      250             Volts

®   ,,,,,,.     250           Volts

®  ,,...      130           Ohms

'   ,,,,.,.. 8000          Ohms

0            8          Volts

I.....    62          75              Mo.

......      7            15               Ma,

Poweroutput  ......................      0          11         Watts

Total   Harmonic  Distortion  ..............-            3    Percent

Typical   Operating  Characteri stics  for  Two  Tubes

For:     Plclte   Voltage ................

Grid  2  Voltage    .................

Grid   1   Voltage    ................  {
Common  Cathode   Bias  Resistor .......
Plate-t®Plate  Load  Impedance ......,

With   RMS  Input  AF  Voltage  of  .......    0

P I ate  Current   ................  15

Grid  2  Current ...............    1.6

Power  Output  ................    0

Total  Hormonic  Distortion  ........-

400
300
_15

8000

P er c en t

With   RMslnputAFVoltageof  .............   0              8         Volts

Platecurrent  .....................    20           75            Ma.
Grid2Current .....................  2.2            15             Mo.
Poweroutput  ......................   0            11         Watts
Totol  Harmonic  Distortion  ..............-              3    Porcont

Typlcol   Op.ratlno  Cha.act®rlstlcs  for  Two  Tubes

For:    Plate  Voltag ............
Grid  2  Voltogo    ............

Grld   1   BiaB  Voltag ..........

Plato.to.Plot.  Load  Imp.dane..  .
With  RMS  Input  AF   Voltag.  of  ....

P I at . Cu rr en t  .............
Grid   2  Current .....,.......

Power  Output  .............

.,,,,,.,,,    300         Volts
o  ,,,,,  o,,    300         Volts

•.......- ]4,7        Volts
•........     8000         Ohms
•......   0             10          Volts

......    '5
.....   1.6

......   0

Total   Harmonic  Distortion  ..............-

TRIODE-CONNECTED  CLASS  A  AMPLI FIER

(Grid  2  Connoctod  to  Pl ate)

Typical  Operating  Characteristics

Pl clte  Vo I tage  ....................

Cathode  Bias  Resistor   ..............
Plato  Locid  Resistance  ..............

Input  AF  Voltage (RMS) ..............

Zero  Signcil   Plate  Current   ............

Maximum  Signal   Plate  Current   .........

Power  Output   ....................

Total  Harmonic  Distortion  ......  `   .....,

Input  AF  RMS  Voltage  for  Power  Output  of 50

M i I I i wa tts ..,................-..,

92              Ma,

22              Mo.

17          Watts

4   Pe,cent

•,       250         Volts
•.        270         Ohms

•.      3500         Ohms

..        6.7         Volts

•.              34                  MCL.

..            36               Ma,

•.1.95          Watts

„          9   Percent

.          1.0          Volts

PUSH-PULL   TRIODE   CONNECTED

CLASS  A  AMPL IFIER

(Grids  No.   2 Connected  to  Plates)

Typical   Operating  Chorocteristics  for  Two  Tubes

Platevoltage  ....................     250          3cO         Volts

CawhodeBiosResistor   ..............     270         270         Ohms

Plate.to-PlclteLoad   Impedance ........    100001cOOO          Ohms

lnputAFVoltage(RMS) ..............      8.3             10         Volts

Zerosignal   platecurrent  .............    40           48             Ma.

Maximum  signal   platecurrent   .........   43.4            52             Ma.
Poweroutput   ....................      3.4         5.2        Watts
Total  HarmonicDistortion  ............      2.5          2.5    Percent

Input  AF   RMS  Vo ltage  for  Power

Output  of  50   Milliwatts  .  . •.....    0.95           0.9          Volts

NOTES

1.     For  cochode  bias  operation  this  figure  is  375  volts.

2.    Max.  Signal   value  is  4  watts.

3.     Amplification   factor  of  grid  2  to   grid   1.

4.     Measured   with   fixed  bias.

5.     Power  output  when  grid  starts  to  draw  c.urrent.

WESTINGHOuSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE DIVISION,   ELMIF3A,    NEW   YORK
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Westinghouse® 7189

Poo®  3

AVEF`AGE       PLATE      CHABACTERISTICS
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AVERAGE        PLATE       CHARACTERISTICS
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7189 Weslinghouse
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AVERAGE      TRANSFEB    CHARACTERISTICS
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Page  5

OPEPATION     CHAFiACTEFuSTICS
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OPERATION       CHAF}ACTERISTICS
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OPERATING         CHARACTERISTICS

PUSH   -PULL    CLASS    AB
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Power     Output     in     Wc]tts

The  information  cobtained  hereia is  supplied  withont  assuming responsibility for infriDgement  of patents  or  other rights  of third  parties  which
may resultfromits  use.  No license  is  granted  byimplication  orotherwise  under any patent or patentrights  of westinghouse Electric Corporation.
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Westinghouse® WL-7408

May  15,   1959

BEAM-POWER  PENTODE  TYPE  WL-7408

The  WL-7408  is  a  glass  octal  beam-power  pentode  designed  for  service  as  an  output  amplifier tube  in  high  quality
sound   systems.    This  tube   is   characterized   by   a   plate  voltage   "knee"   and   cut-off  voltage  controlled  to  small
variations.i.  These  features  enable  the  WL-7408  to  possess  uniformity  of  power-output  performahce  with  a  minimum
of harmonic  distortion.    The  WL-7408  is  a  direct  replacement  for  the  6V6-GTo

ELECTRICAL:
Cathode ........................    Cooled  Unipotential

Heater:
Voltage  (ac  or  dc)   ...................

Current..........................

Direct  lntoroloctrode  Capacitances:  (Unshielded)
Grid   1   to   Plate   .....................

Input............-...............

Output...........................

MECHANICAL:
Bulb.....

Base.....

Outline   ,  ,  ,
Basing    .  .  .

utl

6.3          Volts
0.45     Ampere

0.7             H"f
9.0               HJ.I

1.5                 pLLt

........................            T-9

Intermediate-Shell  Octal  7-Pin  (JETEC  87-7)
•........................            9-41

•........................        |A.C

Mounti.ng  Position    ..........................           Any

MAXIMUM  RATINGS:

Design  Maximum  Values

Plate  Voltage  ...................

Grid  2  Voltage  (Screen) ............

Plate  Dissipation    ................

Grid  2  Dissipation   ................

Grid  1   Circuit  Resistance:

Fixed   Bias ....................

Cathode  Bias   ..................

Max.  Heater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode
Total  DC  +  Peak ................

Heater  Positive  with  Respect  to  Cathode
DC  Component  .................

350     max.           Volts
315     max.           Volts

14     max.           Wet.s

2.2     max.           Watts

0.I      max.      Megohm

0.5     max.     Megohm

ZOO            Volts

loo           Volts
DC+Peak    ........................     200            Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Plate  Voltage  ...............

Grid  2   Voltage ...............

Grid   I   Voltogo    ..............

Peak  AF  Control  Grid  Voltage   ....
Zero-Signal  Plate  Current   .......
Max.  Signal   Plato  Current   .......
Zero-Signal  Grid  2  Current .......

Max.-Signal  Grid  2  Current .......

Plate  Resistance  (opprox.) .......

Transconductance............
Load  Resistance  .............

Povior  Output   ...............

Total  Hormonic  Distortion  (approx.) .

60          250             Volts
250          250             Vol ts

0       -]2.5             Volts
--         '2.5             Volts

100              45                  Mo.
--              47                  Mo.

22            4.5                 Ma.

7Ma,
--50000             Ohms
•-       4ioo         prhos
--        5000             Ohms
--           4.5             Wot's

7     Po,Cent

Special  Devices  Section

WESTINGHOUSE   ELECTFtlc   CORPORATION,  ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK
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AVERAGE   PLATE   CHARACTERISTICS
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Westinghouse® 7591

Juno  15,  1960

BEAM  POWER  AMPLIFIER  TYPE   7591

The      7591       is  a  glass  octal  beam  power  pentode  designed  for  use  as  an  audio  frequency  power  output  tube.    The
tube   has   high   power  sensitivity  and  high  efficiency  and  is  especially  designed  for  applications  where  high  power
output   is   requiredo    Plate  construction  with   special  heavy  material  of  high  heat  conductivity  will  allow  the  use  of
the   tube   at   a   higher   plate   dissipation   than   is   possible   with  conventional  plateso    A  power  output  as  high  as  43
watts   with    I.597o   total   harmonic   distortion   is   available   in   push-Dull   Class   ABl   application   with   450  volt  plate

voltage  and  350  screen  voltageo

ln   ultra   linear   push-pull   class  ABl  operation,  a  power  output  of  32  watts  with  a  total  harmonic  distortion  of  lo097o

is  available  with  400  volt  plate  voltage.

MECHANICAL:

Bulb...............

Bos®I   ..........   I   ,   ,   ,

Cathode............,

Mounting  Position   ......

ELECTRICAL:

Heater  Characteristics:
Heater  Voltage,  AC  or  DC
Hooter  Current ........

EiE

......    T-9  Glass

Octal  7  Pin   87-233
Coated  Unipotential

•.........   Any

6.3               Volts

0.80       Amperes

Heotor-Cothodo  Voltogo  (Design  Maximum  Values):

Heater  Nogotive  with  Respect  to  Cathode
Total   DC  and   Peak     ............,

Heater  Positive  with  Respect  to  Cathode
D.C.......................,

Total   D.C.  and   Peak ............,

Direct  lntorelectrode  Copocitances:

Grid-to-Plcite..................,

Input........................

Output.......................1

200               Volts

loo               Volts

200               Volts

G2

8KG

RATINGS

Design-Maximum  Values:

Plato  Voltage  ...............

Screen   Voltage   ..............

Plate  Dissipation .............

Screen   Dissipation  ............

Cathode  Current    .............

Grid  No.   I   Circuit  Resistance:

With   Fixed   Bias     ............

With   Cathode   Bias  ...........

Amplifier-Class  A I  -Typical   Operation

Plate  Voltage  ...............

Scl.een   Voltage    ..............

Grid   No.    I   Voltage .....,......

Peak  A.F.   Grid   Voltage    ........

Plate  Current  (Zero  Signal)   ......

Plate  Current  (Max.   Signal)    ......

Screen  Current  (Zero  Signal)    .....

Screen  Current  (Max.   Signal)    .....

Transconductance............

Plate  Resistance     ............

Triode  Amplification   Factor ......

Load   Resistance   .............

Power  Output    ...............

Total   Harmonic  Distortion   .......

Push-Pull   Class  ABl  -Ultra-Linearl

Operation  (Values  for  Two  Tubes)

Plate  Supply  Voltage   ........

Grid       I   Voltage ...........,

CQthode  Resistor  (Common  to  Two

Tubes)........'.......

Peak  A.F.   Grid-to-Grid  Voltage    .
Zero  Signal   Plcite  Current   .....

Maximum   Signal   Plclte  Current    .   .

Zero  Signal  Screen  Current .....

Maximum  Signal   Screen  Current.   .

Effective  Load,   Plate-to-Plate  .   .

Total   Harmonic  Distortion   .....

Maximum  Signal   Power  Output    .   .

.      0.3        Megohms

.       I.0        Megohms

.      300                Vol,s

.     300                Volts

.    -'0               Volts

.    '0.0                Volts

I         60                      Ma.

•         75                       Mo.

I       8.0                        Mo.

.    15.0                        Mo.

10,200    Micromhos

29,000                Ohm s

.     '6.8

.   3000                Ohms

.        „               Watts
•         13           Percent

Fixed    Cathode
Bias          Bias

400           425              Volts
-20,5            --              Volts

--            185                Ohms

41               42                Volts

80              88                   Ma.
'38             104                     Ma.

11.5            13.0                        Mo.

26.4           17.5                     Ma.

6600       6600             Ohm s
I.0           2.0         Percent

32             26              Watts

•    Screen   dissipation   mcly\  be   permitted   to   reach  6  watts  during  the

periods    of    maximum    input    of    speech    and    music    signals.     For
efficient    operation    of    the   screen,   the   two   screen   connections,

pins  4  and  8,   should  be  externally  tied  together.

A   Screen  tapped  at  40%  of  primary  turns.
Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   COF3PORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Push-Pull   Class  ABT -Pentode  Connection  (Valpes  for  Two  Tubes)

Plate  Supply   Voltage   ......

Sci.een  Supply   Voltage    .....

Grid      I   Voltage ..........

Common  Cathode  Resistor  .   .  .
Peak  AF   Grid-to-Grid  Voltage

Zero  Signal   Plate  Current   .   .  .

Max.  Signal   Plate   Current  .   .  .
Zero  Signal  Screen  Current    .  .

Max.  Signol  Screen  Current    .   .
Effective  Load,   Plote-to-,Plate
Totol   Hclrmonic  Distortion  .   .   .

Maximum  Signal   Power  Output

Fixed  Bias

300            350            400
300            350            350

-12.5        -15.5        -16.0

AVERAGE     TRANSFER     CHARACTERISTICS

Bated    Heater    Condi lions
Pl ate    Volts   =    500 I 11

1111 11 I11 11 II. 11.... 11.. 11..11
I....,

I 1111il 11 I I

=1I I

I

( I

( I I I 1 I I I I

I I I I I I I 1

1 ) ( I

I I

11
I I I I I I11 I

I I I I I I II II
I

11 I •
IIIll I 1111 Ill .. I, I

11, 11
I I

I |iH| I

I Ill 111 C)-I I I I i I 1 I|uIll I I11 I I I
I

I

i`11 11 I I I

I I, 11

I I 1 11 I I

I I,I +11 I11 11 I.I I I

11 II 11 II 11 11I 11
I I I 11|IH 1111 11I

II-
I

ul
I

I I I11 I I.. I I 11.I I I I I I I I11 I
I I

-25             -20             -15               -10               -5                  0

Grid      I       Volts

2Ma.

4Ma.

Ma.

2Ma.

0                   Ohms
0             Percent
8                   Watts

WESTINGHOUSE   ELECTRIC   CORPORATION, ELECTF30NIC TUBE:   DIVISION,   ELMIRA,    NEW   YOFtK



Westinghouse® 7591
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AVERAGE      PLATE      CHARACTEFu.STICS

Rated     Heater    CondltionsGrld2Volts=400 11 .111111 a ±±-±11111111r i d iiiiiiiiiiii

2
=

.. I I . . .

-6
=
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50               loo              150            200             250            300             350            400            4 50            5cO           550

Plate     Volts
CE-A1543

AVERAGE      PLATE      CHAFiACTERISTICS
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3
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Westinghouse®

AVERAGE      PLATE      CHAftACTEftlsTICS

-

Ra ted     Heater CO ndlt ions iiiiii :i:::::ii:i i==i:
Grid       I      Volts     =     0

I...I. Ill
4 0I:===] 11
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6,id     2I Ill===== 11111111I 11111.
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Plate      Volts
C E-A  1  S45

AVERAGE      PLATE      CHAF}ACTERISTICS

Triode     Connected

IRatedHeaterConditions_,_
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AVERAGE        OPERATING        CHAFiACTERISTICS

Class     AB|      Push-Pull,     Ultra-Linear,     Fixed     Bias

•t.
1

i+\    i- +, 11!1

I
1Rated    HeatPlateVolts er    Condi    Ions,=400 I

•= 1.i I

G rid    2    Connected    to   40°/a   Taps  on ti .i-i I i
I

+1 . iiiiil
Output     Transformer     Primary 1

i1

-+ '  p,o'e t\

G rid I    Volts    =   -20.5
Plate    to   PlateLoadResistance:     6600    Ohms
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5                              10                             15                             20                             25                             30

Power     Output    in    Watts
CE-AI549

AVERAGE       OPERATING        CHABACTERISTICS

20           leo

C ass    AB Push-Pull     Ultra-Linear    Operation        Self Bias

Rated    Heater    Conditions
Ll

Plate    Volts   =   425
Grid   2   Tapped    at   40%   of

Total     Prlmory   TLlrns
Cathode    Bias   Resistor:     185   OhmsPlatetoPlateLoadPesistance:6600    Ohms
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Power    Outpilt   in   Wa"s
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Westinghouse®

AVEfiA6E      OPEfiATING        CHARACTERISTICS

Clas8   AB|     Push-Pull

Rot®d    H®at®r    Conditions

Plate   Volts   I   450arid2Volts.400
. I;'di_   I

6rid    I    Volt.   g    -21
P o' oC

Plate    to    Pla'®
Load    R®§l§lonce   a   6600    Ohms

nput     Signal     VoltaogI ----====---------..Ill.I

:::::i:i:i:i::::::::::: ...111111111.Ill.I...Ill..11.11111111111:::::::::::i:::::::::::

Grid   2    Crrr.nt

Tot al     Harmonic    Distortion

'10                     15                    20                    25                     30                   35

Power   Output   in   Watts

WESTINGHOUSE   ELE:CTRIC   CORPORATION,  ELECTRONIC   TUBE: DIVISION,   ELMIBA,    NEW   YOF{K



Weslinghouse 7591A

April   1,1963

BEAM  POWER  AMPLIFIER  TYPE  7591A

The  759lA   is  a   glass   octal  beam  power  pentode  designed  for  Jse  as  an  audio  frequency  power  output  tube.    The
tube  has  high   power  sensitivity  and  high  efficiency  and  is  especially  designed  for  applications  where  high  power

output   is  required.    Plate  construction  with  special  heavy  material  of high  heat  conductivity  will  allow  the  use  of
the   tube   at   a   higher   plate   dissipation   than   is   possible   with  conventioncll  plates.    A  power  output  as  high  cls  45
watts   with   1.597o   total   harmonic   distortion   is   available   in   push-pull   Class   ABl   application   with   450  volt  plate
voltage  and  4cO  screen  voltage.

The  7591A   is   a   direct   replacement  for  type  7591  and  has  controlled  zercrbias  plate  and  screen  currents.    It  also
features  a  special  low-loss  base.

MECHANICAL:

Bulb   .....    '    .   .    .    '    '   ....

Base,,,..,.,,,,,,..

Cathode.............

Mounting   Position    ......

ELECTRICAL:

Heater  Characteristics:

Heater  Voltage,  AC  or  DC

Heater  Current .......

............    T-9   Gloss

Plaskon,  Octal  7  Pin  87.238
.....      Coated   Unipotentic)I

•...............    Any

6.3                 Volts

0.80        Amperes

Heater-Cathode   Voltage  (Design  Maximum  Values):

Heciter  Negative  with   Respect  to  Cathode

A

rf

liiE
Total   DC  and   Peak     ........

Heater  Positive  with   Respect  to  Cathode

D.C.   .   .

Totcll   D.C.   clnd   Peclk ............

200               Volts

loo                 Volts

200                Volts

Direct  lnterelectrode  Capacitances:

Gri d-to-P lo te      .................... 25

Input      .

Output.

G2

8KQ

RATINGS

Design-Maximum   Vc)lues:

Plate  Voltage  .........

Screen   Voltage    .   .

Plate  Dissipation.   .

Screen   Dissipation  (Not.1)   .....

Cathode  Current    .   .   .

Grid   No.1   Circuit   Resistance:

With    Fixed   Bias     .   .   .

With   Cathode   B;os   .   .

CHARACTERISTICS  &   TYPICAL   OPERATION
Ploto  Voltog®  .............    60  (Note  2)

Screen  Voltage   ............ 250  (Note  2)

Grid   NCL   I  Voltag® ..........       0

P®ok  A.F. Grid  Voltage   ......-
Plot®  Current  (Z®ro  Signal)   ....  140  (Note  3)

Plat.  Current  (Max.  Signal)   .....-

Screen  Cerr®n. (Zero  Signal) ....    30  (Nolo  3)

550

440

'9.0

3.3,

90

0.3        Megohn`s

I.0         Megohms

3cO                 Volts

300               Volts
-10               Volts

loo              Vol,s
60                      MQ,

75                    Mo ,

8.0                    Ma,
Scr®®n  current(^^ax.  Signal) ....--                               15.0                    Mo.

T r an sc on d u clan c®   ...........-
Plot®  R.sistcinco ...........-
Triodo  Amplification  Factor ....-
Load  Resistcnce ............-
Power  Output  .............-.
Total   Harmonic  Distortion  .......

10.200    Micromhos

29rooo              ohms
16.8

3000              0 hms
„             Wa,' s
13            P®rc®nt

Push-Pull   Class   AB1   -Ultrcl-Lineclr(Note   4)

Operation  (Values   (or   Two   Tubes)

Fixed    Cathode

Bias           Bias

Plcite   Supply   Voltoge    .   .

Grid       I    Voltc]ge.    .

Cathode   Resistor  (Cominon   to  Two

Tubes)    .   .

Peak   A.F.   Grid-to-Grid   Voltcige     .

Zero   Signal   Plate  Current    .....

Maximum   Signal   Plate  Current     .

Zero  Signcil   Screen   Current.   .

Maximum   Signal   Screen   Current.   .

Elfective   Load,   Plate-to-Plate  .   .

Total   Hormonic   Dlstortion   .....

Maximum   Signal   Power  Output     .   .

400            425                Volts

-20.5               --                 Vc)Its

--             185                  Ohms

41                 42                  Volts

80                88                      Mc'.

'38             104                      Ma.

„.5          '3.0                   Mo.

26.4            17.5                       Ma.

6600       6600              Ohms

I.0            2.0         Percent

32              26                Watts

R®c.ivino  Tube  Section

WESTINGHOUSE   ELECTRIC   COF`POF2ATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



7591 A Westinghouse
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Push-Pull   Class  ABl  -Pentode  Connection  (Values  for  Two  Tubes)

Plate  Supply   Voltage   ......

Screen  Supply   Voltage    .....

Grid       ]Voltoge  ..........

Common  Cathode  Resistor  .   .   .

Peak   AF   Grid-to-Grid   Voltage

Zero  Signal   Plate  Current   .   .   .

Max.   Signal   Plate   Current   .   .   .

Zero  Signal   Screen   Current    .   .

Max.   Signc]l   Screen   Current     .   .

Effective   Locid,   Plate-to-Plate

Totcil   Harmonic   Distortion   .   .   .

Maximum   Signal   Power   Output

300

300
-12.5

Volts

Volts

Volts

Ohms
Volts

2Ma.

4Mo.

Mo.

Ma.

Ohms

Pe,cent
Watts

NOTES

I.     Screen    dissipation   may   be   permitted   to  reach   6   watts   during   lho   periods  of   maximum   inpu.  of   speech   cnd   music
signals.    For   efficient   oporotion   of  the   screen,   the   two   screen  connections,  pins  4  and  8.  should  b® oxternolly  tied
toge'h®r.

2.     Appliod  for  short  interval  (2  seconds  ma}<imum)  so  as  not lo  damage  tube.

3.     Thes.   values   can   be  moasurod  by  a  method   involving  a  recurrent  wave form such  that  the  plate  and  grid  2  dissipation
will   be  kept  within  ratings  to  prevent  damage  to  the  tube.

4.     S`creen  tapped  at  407o  of  primary  turns.

AVERAGE,    OPERATING        CHAPACTEfilsTICS

Class   ABi     Push-Pull

Rated     Heater    Conditions
Plate    Volls   =   450Grid2Volts=400 I.11.         |I.IIIIIIIII.`|il.

Grid    I    Volts    =     -2 I
.''=--.'1111.111111111.11

p ate    to    P late
Load Resi S 'Once =   6600    Ohms

i=ii=== :i==i:==i:=fi

T

I Sic nal V
I npu ol'age

I.I.I H.---..---..----..-.--.----.--

IRE...I
.
=I.i 111111111111....-=---I Ill

. :i:==ii===H==

6,id 2    Current

i:i::ii:::ii! Tot al     Horn On c    5i§tortion

T i =!=:i==

5                     10                     15                   20                   25                    30                  35                   40

Power   Output    in   Watts

WESTINGHOUSE   ELECTF3lc   COFipoRATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF2K
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A

EiE

AVERAGE      PLATE      CHARACTERISTICS

Rated     Heater    ConditionsGrid2Volts=400 I I 11 I. I.
I •
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. I I
-4
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50                loo              150            2cO             250            300             350            400            4 50             5cO           5 50

Plate     Volts
CE-A1543

AVERAGE      PLATE      CHARACTERISTICS

Rated     Heater    ConditionsGrid2Volts=350 iiiiHiiiiiiIll  |||ulll
Ll-+

+1I

I I \L+

II II.II - Grid       I        VO Its     =      0-1+,               I
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I I I 11 -4
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11111           .11
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0                50               loo              150            200            250             300           350            400            4 50            500           550
P'ote     Volts

C E-A I S44

Page  3
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AVERAGE      PLATE     CHARACTERISTICS

Fialed     Heater    Condl I i Ons Ill11 11I.I.I.. Ii====:::i::
G,id 1Vol ts=0 Ill11 I2 :   '4oo

Grid
SII IIIII

I 11.. I I II I I 11 I.. 11I. 11
5.. 11..

I. I II I 11I. . II I III I I 11I. 11.. .... I IIII I III I.I I I I I II. 11.. 11 goo
II I = =. I III I I11I II IIII IIII. 11I. II II II II I I 1111I. 11

25.. I 11 I I . .I11.. =.. I II II I II II I I 11.. III I II III IIIII I I III IIII .I.. 11.. 11.. 11I
.. = il.. 11.. 11.. 11.` 11•` III IIIII I IIII 11 I I.. 11.. I11

11I. II I I 11 II. 11 II. I.I. 11I. I II II II II I II I 11.. II I I I I 11.. 11.. 11..II II I .... 11.. II II III I II I 11.. 11.. 11

50                loo              150             ZOO             250            300             350            400

Plote     Volts
CE-A1545

AVERAGE   -P`LATE      CHARACTERISTICS

Triode     Connected

Rated     Heoler    CondlGrid2ConnectedI tions                                                                                   ''',d,       I.,J
I:IOplate`ii`e 46

\\6
-8

I|..II|='`==iii o`

0

:==:===i=j=:::::::=:::==: - 2

4

- 6

0                          loo                       200                      300                       400                      500                      GOO

Plate     Vo''s

C E-A I a 46

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF{ONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K



Westinghouse 7591A

Page  5

AVERAGE       OPERATING        CHABACTERISTICS

Class     ABi      Push-Pull,    Ultro-Linear,     Fixed     Bias

a

Rated    Heotor    Conditions

I

Plate    Volts   =   400Grid2Connected   to   40®/o   Taps   on

IOutput     Transformer     Primor
P\are   Curren

G rid     I     Volts =   -20.
y5

Plo te top at e
a d e a I S I a n 'i

i.

'i h S

I

a I    vo\'OgeI I I I
1

1] i I

r

I

r

I

r e

I
n I

II

Total     t]armonic    Djst6rt`i-on

5                                10                              15                               20                              25                              30

Power     Output    in    Watts
CE-A1549

AVERAGE       OPERATING        CHARACTERISTICS

Class    AB|      Push-Pull     Ultra-Linear    Operation        Self    Bias

Rated    Heater    Condit ions
11 .

Plate    Volts   =   425
Gr I d   2   Tapped    at   40°/o   of

Total     Primary   Turns
Cathode     Bias    Resistor: 185   Ohms
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Power     Output    in    Watts

WESTINGHOUSE    ELECTRIC   COF`PORATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIF3A,NEW   YOFiK
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AVERAGE     TRANSFER     CHABACTERISTICS

Rate dHe ater    Condi ti Ons

P ate    Vo Its   =    500 11 II I I
11

11

11

11 Ill11 ..
11 ..III 1111 .11 I.
1111 I.
11.
\ ..III IIII I II 1' ..I I I `1 I.....

I...fo ..I.III
\ I. n.I. 11.IJ| 11

11 111. I 11 ..
11 I..I I.
11 I.11 I.
11 I.11 ..
11 ..11 ..11 ..11 I.11 -.

I III I I I
-25             -20             -15              -10              -5                  0

Grid       I       Volts

The  info[mation  contained  herein  ia  supplied  `.rithout  assuming  re8pon9il.ility  for  infringement  of  patents  oT  other rights  of third  parties  which
may re8ultfrom its  use.  No license  is  granted  byimplication  or other`.rise  under any patent or  patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIF{A,   NEW   YORK
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Weslinghouse 7734

F.bruaiy  1,1961

HIGH  PERVEANCE  TRI0DE-SHARP  CUTOFF  PENTODE

TYPE  7734

The   7734   is   a   9-pin    miniature   high   perveance   triode  and   sharp   cutoff  pentode  type  designed  for   service   in
electronically   regulated   power   supplies.    The  triode   unit   is   used  as  a  series  regulating tube  which  is  controlled
by   the   pentode   unit   acting   as   a  d-c   amplifier.    Heater-ccithode   leakage   and  hum   are  controlled  in  pentode  unit.

ELECTRICAL:
Cathodes  .......................     Coated   Unipotontial

Hooter:
Voltage.........................

Cu Ire n t  ....,....................

Direct  lnterolectrodo  Copocitonces  (Unshielded)
Triode  Unit:

Grid  to   Plclte .....................

Input..........................

Output.........................

Pentode  Unit:

Grid   1   to   Plate   ...................

Input..........................

Output.........................

MECHANICAL:

Bulb........

Base.,....,,

Ou'I ino   ,,,,,,

Basing.......

Mounting  Position

6.3           Volts
0.90      Amper®

1.5           pp'
5.5               ILlut

1.3               „44f

0.2             p.Ill
8.0                1111'

2. 4              prllf

................     T-6%

9-Pin  Miniature  (JEDEC   E9-1)

.................      6-3

.................   9LC

•................   A;ny

AVERAGE  CHARACTERISTICS                           Pentode    Triode

Plate  Voltage  .....

Grid  2  Voltage    ....
Grid   1   Voltage    ....

Plate  Resistance.  .  .
Tronsconductonce  .  .
Amplification   Fclctor

Grid  I   Cutoff  Voltage

Plate  Current   .....

Grid  2  Current .....

Small-Bunon
9-Pin  Base

a

150          150         Volts

'50
-2

340000
3200

MAXIMUM  RATINGS

Design  Maximum  Values

Plate  Voltage  ...........
Grid  2  Supply   Voltage  ......

Grid  2  Voltage ...........

Plate  Dissipation .........

Grid  2  Dissipation   ........

Cathode  Current:
Av®rogo..............

Peak................

Heater  Cathode  Voltage:
Heater  Nogativo  with  Respect
to  Cothodo  ...........

Heater  Positive  with  Respect
to  Cathode  ...........

LIMITING  CIRCUIT  VALUES

Grid  Circuit  Resistance:
Self  Bias   .............

Pen.ode    Triod®
Unit           Unit
330            275       max.            Volts
275              --        max.            Volts
See  Grid   2  Input  Rating  Curve
I.0              7.0      max.            Watts
0.5               --       max.            Watts

•-               50       max.                Ma.

•-              175       max.                 Ma.

300            300       max.            Volts

loo            loo       max.            Volts

2.2              2.2       max.    M®gohms

Zero  Bias  Characteristic  (Triode  Unit)

Plate   Voltage  .....................

Grid  Voltage ......................

Plate  Current   .....................

Plate  Resistance  Chciracteristic  (Pontode  Unit)
Plate  Voltage  ....................,

Grid  2   Voltage     ...................,

Plate  Current   ....................,

Plate  Resistance ..................,

50              Volts
0             Vol,s

70                  Mq,

100              Volts

50             Volts
100    #omperes
>7     Megohms

®   For  plate  current  of  50  micioamperes.
•   For  plate  current  of  500  microomper®s.

Equivalent  Noise  and  Hum  (P®ntod®  S.ction)

Rof®r®nc®d  to  the  grid.    Conditions  os  follows:

Plato  and  Screen  Grid  Supply  Voltage  ......
Plato  Load   R®sistor..................

Screen  Grid  Sorios  R®sistor    ............

Cothodo  R®sistor   ...................

Heater  Voltage .....................

225     V.D.C.
250,000         ohm s

1, 000, 000         ohms

5,loo         ohms
6.3      V.A.C.

Heater  Tronsformor  C.ntor  Top  Tied  to  Ground.

Moasurod  with  an  omplifior  having  bandwidth  of  25  to  10,000  eps.

Avorago   with   grid   resistor   1   mogohm   and   2000  Hf cathode  by.pass

capacitor:    ]5#  volts  rms.

Averag.   with    grid    resistor    I   m®gohm   and   cathode  resistor   unby-

passod:    80H  volts  rrns.

Receiving  Tube  S.ction

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



7734 Weslinghouse
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AVERAGE     PLATE     CHARACTERISTICS

Rated     Heater    Conditions
11111111111111111  I I I Ill           I           I Ill             I             Ill 111111

Pentode      Uni I I 11111 11             I             I            I             I '111'Ill,111111.-----
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Plate     Volts

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Weslinghouse 7734

Page 3

AVERAGE      PLATE      CHARACTERISTICS
Triode     Unit

-`-. I I I I I I I I (•.',
I

'1 I

11 1 I

Grid •0 t S •
1

I I II II
J

5' II
I I I I

I
I

J
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I I
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I I I III I I II
J IJ

5.I I I I J I
I J 2 .

I I'
II I

I III 2 5I I I I I'
30

-35
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'
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I-4 •
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I,I
I

) I I
II II I

I I 11

I I

I I I I

II II II II II I1 II II

0                     40               80               120              160              200             240

Plate       Volts

WESTINGHOUSE   ELECTF{IC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Weslinghouse

GRID   2   INPUT   RATING    CURVE

Rcited    Heater  Conditions
I II II 1I II II

I I

I I I

1 I

11 .
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I.- I Ill
111 Ill 1

Ill Ill I
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111 I Ill11 11 Ill.I 11 Ill11 11 Ill I III11 11 Ill 11

11111 11 I.I11 11 .11 I II I11 Ill III II I II I I.
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CE-A1255

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Weslinghouse 8084

February   15,1963

VHF  FREQUENCY-MULTIPLIER  TYPE  8084

The    8084    is    a    7-pin    miniature,    sharp-cutoff    frame    grid    pentode   designed   particularly   for   service   in   mobile
communication    equipment    as    a    VHF   frequency   multiplier.    The   8084   is   also   suitable   for   VHF   amplifier   and
oscillator    circuits.    The    8084   features    a   heater-cathode   structure   designed   to   render   reliable   operation   when
operclted  from  a 6-cel I  storage  battery  primary  power  system.

ELECTRICAL
Cathod a    .......................    Co otod  Un ipotenti ol
H®oter:

Voltage,ocordc(Note   I)  ..............      13.5            Volts
Current   ..........................   0.160     Amperes

Direct  lnterelectrode  Capacitonc®s  (Shielded):   (Note  2)
Grid   I  to  Plate   ....................    0.04

8.0
Ou,put............'.......'.....3.0

MECHANICAL

Bu I b  ................................... T -5- 1/ 2
Base ....................  Miniature  7-Pin  (JEDEC  E7-I)
0 u,I ine  .................................... 5.2
Basing...................................7CM
Mounting  Position

Miniature  Button
7-Pin Base

AMPLIFIER  .  CLASS  A]

MAXIMUM  RATINGS

Absolute  Maximum  Values

PlatoVoltage  .....................     2S0     max.     Volts
Grid3Voltage    ....................          0     max.      Volts
Grid2(Screen)  Supplyvoltage ..........      ]80     max.      Volts
Grid  2  Voltage   .............   See  Grid  2  Input  Rating  Ch-t
PlotoDissipation   ..................       2.3     max.     Watts
Grid2Dissipation  ..................      0.5     max.     Watts
Grid   1  Control  Grid  Voltage:

Positiv®Volue   ...................           0     max.     Volts

Cothodocurrent   ...................       20     max.         Mo.
Hoat®r.Cathode  Voltage:

Heater N®gativo with  Respect .o  Cathode:
TotolDCondp®ak   ...............      loo     max.     Volts

H®ater  Positive  with  Respect  to  Cathode:
DCcomponent   ..................       50     max.     Volts
TotolDcandpeak   ...............      loo     max.     Volts

TYPICAL  OPERATING  CHARACTERISTICS:
Platevoltage  ........................  a     125       Volts
Crid2Voltage   ........................        80      Volts
Gridlvoltag®   ........................- I       Volts
Transconductance   o ....................    10500    pmhos
Grid1Cu.off  Bias(Not®3)   ................- 3.5       Volts
Platocurrent   .........................         7           Mo.
Grid2Current ..................-......       1.7           Mo.

Receiving  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,NEW   YORK
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8084 Weslinghouse
Pog®  2

AMPLIFIER  .  CLASS  C

OSCILLATOR  -CLASS  C
FREQUENCY  MULTIPLIER  .  CLASS  C

MAXIMUM  RATINGS.   CCS

Absolute  Maximum  Values

DCplotovoltogo   ................    250     max.             Volts
DCcrid3Voltogo ................          0     max.            Volts
DCGrid2Supplyvoltoge   ...........     180     max             Volts
DC  Grid  2  Voltage  ............ See  Grid  2  Input  Rating  Chart
DC   Grid   I   Vol.ago  .  .
DC  Plato  Current . .  .
DC  Grid  2  Current  .  .
DC  Grid   I  Culront   .  .
Plat®  Dissipation    .  .

Grid  2 Di ssipation  .  .

•.............- 50     max.             Volts
•.............        '5     r"=x,                 Ma.
•.............          3     max.                 Ma.
•.............      1.S     max.                 Ma.
•.............     2.3     max.             Watts
•.............     0.5     max.            Watts

Grid1   Circui.Rosistonco   ...........      0.T      max.      Mogohms

TYPICAL   OPERATING  CHARACTERISTICS
Trip ler  Service  to  75  Mc.  (Class  C)

P late  Vol tage  ...................

Grid   3  Voltage

Grid  2  Voltogo .......................      80
Grid   1  Voltage  (Note 4)  .................- 23
Peak  RF  Grid   1  Voltage  ................      26
Pl ate  Current   .......................    8 A
Grid  2  Current ......,................  2.16
Grid   1  Current  (Approx.)  ................    785      "Amp®ies
DrivingPower .......................       22     Milliwolts
Power  Output  (Approx.)    .  . 0.45                Wat,s

NOTES

I.     Hooler  voltog®  range  is   tl.8  to  15.5  `ol.5.

2.     With  JEDEC  shield  Nc»  316  connected  to  pin  2.

3.     For tronsconductonce of  100  micromhos.

4     Developed  across  a  grid  resistor  of 30,000  ohms.

AVERAGE    CONSTANT     CURBENT    CHARACTERISTICS

Rated    Heater   ConditionsGrid2Volts=80 I I I I              I              I              I              I             I                               I                               I
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P'c'te     Volts

WESTINGHOUSE   ELECTRIC   COF`POF3ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIF3A,    NE:W   YOF3K



Weslinghouse 8084
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Grid   2    Input    Ratlng

Rate dFi lamentcondi'i Ons
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\
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Grid    2   VoHoge-Percent    ot    Max.
Grid     2      Supply      Voltage    Roting             CE-A825

AVEPAGE     TRANSFEB     CHAfiACTERISTICS

Page  3
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AVEBAGE     PLATE     CHARACTERISTICS
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AVERAGE    GRID     2    CHABACTERISTICS
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The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF{lc   CORPOF2ATION,   ELECTFIONIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K



Westinghouse 8417

Doc.mber   1,   1963

BEAM®POWER  PENTODE  TYPE  8417

The  8417   is   a   gloss   octal,  beam-power  pentode  designed  for  service  as  an  output  amplifier  in  high.fidelity,  high.

power   sound   systems.    It`has   a   35  watt   plate  dissipation   allowing   design   of  push.pull   amplifiers  of  100  watts
output.    The  8417   features  high   power   sensitivity  clnd  requires  low  drive  for  full  power  output.    The  8417  is  also
suitcible  for  use  as  a  series  tube  in  electronically  regulated  power  supplies.

n

a

ELECTRICAL
Cathode .....  t  ..................    Cooled  Unipotential
H®ater=

Voltage(ocordc)   ...................        6.3            Volts
Current  ..........................        1.6     Amperes

D irect  lnforelectrode  Cap acitcn cos :
&idl-to-Plate  ...................     0.90                  pf
lnpu''''''''''''...'..'.'''''''''        22                pf
Output ...........................       9.0                  pf

MECHANICAL

Bulb  ....................................     T.12
Base ..................   Pl clskon.  Short  Shel I  Octal,  6.P in
Basing...................................7S
Mounting  Position  ............................   Any

CHARACTERISTICS
Plchevoltogo  .......................     300              Volts
ScreenYoltogo ............  ®  ..........     300               Volts
Gi.idNo.1Voltogo ....................- 12               Volts
Plat®Curr®nt  .......................      100                    Mo.
Screencurrent   ......................     5.5                 Ma.
Tronsconductonc®  ..................      23000    Micromhos
Plat®Resistcnc® ...................       16000              Ohms
Tri ode  Ampl ificotion  F actor    .............   16.5
Grid   1  CutoffVoltage(Note  1)   ............- 37               Volts

RATINGS

Desigll-Maximum  Values:

P I ate  Voltage  ....................
Screen  Volloge  ...................
Plate  Dissipation (Note  a  ............
Screen  Dissipation (Note  3)  ...........

Cathode  Current   ..................
Grid  No.1  Circuit  Resistance:

WithFixedBias    .............  „..        0.1    max.    Mogohm
With  Cathode  Bias  ................      0.25    max.    Megohm

He ater-C athode  Vo ltage :
Heater  Negative with  respect to  Cathode
TotalDC+Peck  ................        coo   max.         Volts

Heater  Positive  with  respect  to Cathode
DCcomponont   .................        loo   mcix.         Volts
TotolDC+Peak  ................       200    mclx.          Volts

Push.Pull  Class  ABl  .  UltrcrL inear  (Note  4)

Operation  (Values  for  Two  Tubes)
Plc.tesupplyvoltog®  ...................       455         Volts
Gridlvoltogo    .......................- 25         Volts

®,,,            45           Vol,a

I.........        146             Ma.

..........        314              Ma.

•.........     3500         Ohms
•.........        2.5    Percen.
•..,.,,,,,          70        Wa,ts

Peak  AF.  Gridrfo-Grid  Voltage
Zero  Signal   Plole  Current   ....

Ma)<imum  Signal   Plcto  Current    .

Effective  Load,  Plcffe.to-Plato .

Total  Hormonic  D istortion  ....

Maximum  Signal  Power  Output    .

Push.Pull   Class  ABl-Pentod®  Connection  (Values  for  Two  Tubes)

Plot.Supplyvoltog® ...............       400      560         Volts
Scre®nsupplyvoltcge   ..............        275      300        Volts

Gridlvoltoge ....................- 13     -15        Volts
Peck   AF  Grid-tcrGrid  voltog®   .........          24         29         Volts

Zerosignalplctecurront   ............        150124

Max.   Signal   platecurrent  ............       294       a?O
Zerosignalscro®ncurTon ............        4.4       3.6

Max.  Signal  screencurTent    ...........          34         36

Effoctivo  Load.  Platcrt®Plcte  .........    2800   42cO
Total  HcrmonicDistortion  ............        2.5       2.5

Maximumsignol   pover  output    .........          65100

NOTES

1.        Fcr  plot®  current  of   1   millioiTip®ro.

2.      The    bulb   becomes   hot   during  opera.ion.    To   onsur.   od®qucrfe
cooling,   it   is   .ssentiol   that   fro®  circulation   of  oir  b®  provid.d
•ound  th.  bulb.

3.       Scr®®n  dissipo.ion  may   be  permitted  to  r.och  8  wcrrts  during  the

periods  of  maximum  input  of  speech  and  music  signds.

4.      Screen    tapped    ot    409ro    of  primary   turns.    Stated   plot.   current
includes  scro®n  current.

Roc®iving  Tub.   S.ction

WESTINGHOUSE   ELECTRIC   COF3POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK



8417 Westinghouse
Page  2

AVERAGE    PLATE    CHARACTERISTICS

RatGrid®dHe2Vo O'erl's= Conditions300 •

6,i 'V l's= -2

/ -4

/ -6

/ -8

/i -10

/i -12

-14

-16-18

loo                 200                3cO                 400                 5cO                GOO

Plate    Volts

AVERAGE     GRID     2    CHARACTERISTICS

CE-Al999

f}oted    Heater   Conditions
Grid    2   Volts   =   300

\
X

Grid I    Volt s=O-2-6-_:-10

I_
0                         loo                  200                  300                 400                 500

Plate      Volts CE-A2000

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse 8417

Page  3

AVERAGE    PLATE    CHARACTEBISTICS

Rated    Heater   Conditions

G,',

I'VO Il's=
0

Grid    2   Volts   =   250

-2

/ -4

/ -6-8

.

-10

„
'

-12

-14

0                        loo                 200                300                400                 500                COO

P'ote    Volts

AVERAGE    GFuD    2    CHABACTEP!STICS

CE-A200l

Rot edHe ater Cond i t ions
Grid 2Vo Its   =   2 50

Ib G
`ld      I

Vol I s =0
I-2I-f6

loo                 200                 3cO                4cO                 500
Plate     Volts CE-A2002

WESTINGHOUSE   ELECTRIC   COF`POF2ATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORl<



8417 Weslinghouse
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AVERAGE    TRANSFER   CHARACTERISTICS

Rat edHeater Conditi Ons
Plote Volts=500

Grid 2 Volts=300

250

-25              -20             -15                 -10               -5

Grid   Volts

AVEBAGE      PLATE      CHARACTERISTICS
TRIODE      CONNECTION

Rated    Heater   Conditions / / / /Grid  2  Connected   to  Plate

/ / J

a,,a,\a' / / / /
J= V,  , / / / /

•`t,o` / // / Ri.` / // / >tw >01 / // / / /'0 `./ / Z ftyo,twfy/ Z fuD`,

0                        loo                 20 0                300               400                500

Plote      Volts CE-A2003

The  information  contained  herein  iB  supplied  wi.hout  assuming  responsil)ility  for  infringement  of  patents  or  other rights  of third  parties  which
may re8ultfrom its  use.  No license  is  granted  byimplication  orotherwise  under any  patent or patent rights  o£ Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse 8425

July   1,    1963

SHARP.CUTOFF  PENTODE  TYPE  8425

The  8425  is  a  7-pin  miniature,  sharp-cutoff  pentode  type  designed  for  service  in  wide  band  lF  and  RF  amplifiers.
It  is  opercltionally  similar  to  type  6AU6  but  has  a  higher  transconductancc>to-plate-current ratio.

The   8425   features   cathode   materials   and   cathode  coatings  controlled   for   interface-free   long   life   in   industrial
applications.

EL ECTRICAL                                                                                                                                               MAXIMUM  RATINGS

Cchod® ........................     CoctedUnipotential          DesignMaximumValues
H ®at®r:

Voltog®(ocordc)  ..................  6.3±logro        Volts

Current  ............................   0.30   Ampere
Direc.  lnt.relectrodo  Capacitonc®s:

Pontode  connection:                                                               Unshielded
Grid  to  Plato  (Max.)  ..................      0.0030
'npu ,..................  ' .  .  ' .  ' .  .  '  ' .  .  .   5.9
0utput' ' ' ' ' ' ' ' ' ' ' '  ' ' ' ' ' ' ' ' . ' ' ' ' ' ' ' .  '   5.1

Triode  Connection  (Note  1):

G,id  to   Plate

lnp ut ...............................
Ou'pu'..............................

MECHANICAL

Bul b  ....................................    T-5 74
Base ...................     Minicnuro  7-Pin  (JEDEC  E7-1)
Outl in e  ...................................     S.2
Bas ing   ...................................   7 BK
Mounting Position  ............................  Any

Miniature
7-Pin Base

n

Hp

Gl
7BK

Pl ate Vol tage  .........
Grid  2  Supply  VoltQgo ....

Grid  2 Yoltag®   ........

Triodo            P entode
Connection    Connection

275                      330           max.    Volts

(Note   I)                 330            max.    Volts
(Note   1)                See  Grid  2  Input

P I ate  Dis si potion ........           3.5

Grid  2 Dissipation  .......-
Grid   I  Voltage,  Positive

Bias  value ...........               0

Rating  Chart
3.S            max.     Watts

0.75           max.   Watts

0           max.    Vol.s

Heater.Cathode  Vo ltoge :
Heater  Negative  with  Respect  to  Cclthode

Total  DC  +  Peck  ..................     200   max.    Volts
Heater  Positive  with  Respect  to  Cathode
DCCoiTponent   ...................     loo   max.    Volts
DC+Peck  ......................     aco    i"x.    Volts

Cclthode  Interface  Impedance  oftel.   1000
Hour  Life  T®st (Note  2) .... ` ...........           5    max.   Ohms

AMPLIFIER  -CLASS  A

CHARACTERISTICS  AND  TYPICAL  OPERATION
Platevoltage  ................       100     250      250         Volts
Grid2Voltage ................        100125       ls0         Volts
Giid  3  Voltage ...................    Connected to  Cathode
CathodeResistor ..............        150100         68         Ohms
Transcollductance   .............    4500   5500   6200      "mhos
PlatoResistance ..............        0.6       1.3       1.I    Mogohm
Grid   1  Cutoff  Bias  (Note  3)  .......- 4.I    i.9   -5.8        Volts
Platecurrent ................       4.8       7.410.5             Mo.
Grid2Current ...............          1.9       2.8       4.I              Ma.

CHARACTERISTICS  (7r  ode Connected)
Platevoltogo  .........................      2SO       Volts

CothodeResistor .......................      330      Ohms
Amplificalion   Factor .....................        41

Tronsconductonce  ......................  6000    pmhos
PlateCurrent  .........................    11.2           Ma.

NOTES

I.       Grids  2and  3connected  to  plate.

2.      Life  Testconditions:
Filcmont  volts  =6.5                          Grid   I  volts=-4.0
Plato  volts  =  250                                   Grid   3Volts=O

Grid   2  Volts  =  2S0                                Cothodoohms  =  0
Grid   I  Resistor  =  250K                      Heater  to  Cothodo  Volts  =  -200

Ccthod-Interface  lmpodcnce  Test:
As  detai led  in  ASTM.F300-61T;  appendix  Ill

with  Filonont  Volts  =  5.7.

3.       For  plate  current  of  lo".                              Roc.iving  Tube  s.ction

WESTINGHOUSE    ELECTF3lc    COF3PORATION,   ELECTF20NIC    TUBE    DIVISION,   ELMIF3A,    NEW   YORK



8425 Westinghouse
Page  2

AVERAGE    PLATE   CHARACTERISTICS

Hated    Heater   Conditions
Grid    2   Volts   =   loo

I

Grid    I   Volts   =  0 Plate  rnA-Grid2rnA----

I
-0.5

\ -I.0

-- - Grid    I   vo''s  = 0
-I.5

0-2

I-2.5
I

0                      loo                  ZOO                  300                 400
Plate   Vol's

AVEBAGE     TRANSFER     CHARACTEPISTICS
I. I 11 I

11 11 11
I I .I 11 11

11 11 11
11 11 11
11 11 11
11 11 .I
11 I. 11
11 11 1]
11 11 11
11 11 .I
11 11 11
11 11 11
11 11 1'
11 11 I, r

11 11
11 11
11 11 `1
11 11 1111 11 11
11 11 .I
11 11 11
11 11 .I
11 11 11
11 1' 11
11 1' 11
11 I .I
11 ..
11 J| I,
11 11
11 11
11 11 JI11 11 J| I
11

0
11 11I II I I 11 11 11I I 11 . I I. 11 I I

11 11 11I 11 I 11 1111 I 11I 11 1111 a 11.I I11 I.I 1111 11I I I •1 11II I II I II . J|I II.
0

I II11

\ 11..I I I .11I I I III I I I III I I ' II I I11 II1' III II11 1'11I 11 I II IJI 11I II I I I I I 11 I I 11 II J| I11 11III I I 11 I I I I 11 11 I I I I11 11 11 1111 11 11 11I 11 I I 11 I I 11I I 1111 I 11 I. 11 I I11 I I. 1111 11 11I. 11 11 11I 11 I 11 I 11.= 11 11 111= 11 |r 1111 I. 1111 11I I 11I. 11 11 1111 11

500
CE-A  1991

-6              -5              -4              -3              -2              -I                  0
Grid    I    Volts                                                  cE-Aigg5

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOFiK



Westinghouse 8425

Pog®  3

AVERAGE    TPANSFEft    CHABACTERISTICS

Bated    Heater   Condi lions
P' O'e   Vo l's  =  250 '11................ ',..............•...11I.I.11...I11I...11..

I...11I. II...I.
A

I.I...I.I.I. `I.•.I.I...I..II.I...I.I... `-...I....... I.11 11
-5               -4              -3               -2                -I                 0

Grid    I    Volts                                cE-Aigg4

AVERAGE    TRANSFEB   CHARACTERISTICS
..- '-I.

Plate   Volts  =  250
',

I

I

I,I

I

II I I I
I I I

I II I I II I I II

I I I I I II I II I I IIII.II I I I
I I IIII I I II II I III I I

II I
I I

+a
I I

I II I \
I I I I I

0

11 1111 11 |m
I I. 11 I. I`111 .. r`|I. .I1111 .. 11 11 11 11 I

-5               -4             -3               -2              -I                 0

Grid    I    Volts                                     cE-Aigg3

WESTINGHOuSE    ELECTF3lc    COF3POF2ATION,   ELECTF30NIC    TUE3E    DIVISION,   ELMIF3A,    NEW    YOF3K
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8425 Westinghouse
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AVEBAGE     PLATE     CHABACTEBISTICS

(GRID   2   8   GRID  3    TIED   TO    PLATE)

Dated     Heater    Conditions

+a,
a/

\o``•`b

a\

/ •fy/ /
6

e,

I `J

~\2.

0                      loo                 200                  300                400                 500
P'qte   Volts

GRID   2    INPUT    RATING    CuRVE

00000

I

I

i \ 1I

I

I

.0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 10 0
Screen     Voltage    Expressed  as   Percent   of   Max.   Screen   Supply   Voltclge  Rating                                         cE.i®®.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of third  parties  which
may  result from its  use.   No license  is  granted  I)yimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K

L,



Westinghouse 8426

July   I,   '963

SHARP-CUTOFF  PENTODE  TYPE  8426

The  8426   is   a  7-pin  miniclture,   sharp-cutoff pentode type  designed  for  service  in  wide  bond  lF  and  RF amplifiers.
It  is operational ly  simi lar to  type  6AU6  but  has  a  higher  transconductance.tc+plate-current  ratio.

The   8426    fecltures  cathode   mclteriols   and   cathode  coatings   controlled   for   interfcice-free   long   life   in   industrial
applications.

ELECTRICAL
Cothodo ........................    Coated  unipotontial
H® ator i

Vo]lage(cx:ordc)  ................      124±10%       Volts
Current  ...........................      0.15   Amp®re

Direct  lnlorol®ctrod®  Capocifanc®s:

Pontod.  Connection:                                                                   Unshield®d

Gridtoplote(Max) ..................        a.0030        Pf
Input ........................  '.''...     5.9       pf
Outpu,.'..'.'.''..'.'...'.''''''''''    5.I       pf

Triodo  Conil®ction  (Note   1):

Cridtoplot® ..........................     25        pf
lnput'''''''.'''''''''..'.''''''''''    3.6      pf
Output ..............................      1.1        pf

MECHANICAL

Bulb....................................T.9/2
Base ....................  Miniature  7.Pin (JEDEC  E7-I)
Outline  ' ........... ' '  . ,  '  ..................    5-2
Bo sing   ..................................     7 BK
Mounting  Position  ............................   Any

`,.                                                                                                                                                                                 `..

Miniature
7-Pin Base

A

Triod®            Pentodo
Connection   Corinection

MAXIMUM   RATINGS

Design  Mo(imum  Values

Plote  vol'og®  ........
Grid  2  Supply  Voltage .  .  .

Grid  2 Voltage .......,

Plate  Dis sipotion    ....,

275
(Note   I)

(Note  I)

3.5
Grid  2  Dissipation ........-
Grid   I   Voltage,  Positive

Bias  value ............            0
Hooter.Cathod®Vo1tag.:

H.at®r  Negative  with  Rosp®ct  to  Cctrhod.
Total  DC +  Peak ...............

Hoot.r  Positive with  R®spect  to  Cathode
D C Component   ................

330           max.    Volts
330           men.    Volts

See  Grid  2  Input

Rating  Chart

3.5          men.   Watls
0.75          max.    Watts

0          m«,   Volts

•.  .     200   max.    Volts

•..      100    max.    Volts

DC  +  Pook ......................     200   max.   Volts
Cathode  Interfaco  Impedance  after   [000

Hour  Life  test (Note  2) ...............          5   mc".   Ohms

AMPLIFIER  -CLASS  A

CHARACTERISTICS  AND  TYPICAL   OPERATION
Plat®Voltago  ................        100      250      250        Volts
Crid2Voltag®   ...............        loo       125       150         Volts
Grid  3  Voltage  ..................   Connec.ed  to Cathode
CothodoR.sister ..............       150      too        68        Ohms
Trcmsconductalco  .............    4500   5500   62cO      #mhos
PI®®Rosistaic® ..............       0.6       I.3       I.I    M.gohm
Grid  1Cutoff  Bias(Not®3)  .......- 4.I   -4.9    iB         Volls
Platecurr®nt  ................       4J}      7.410.5            Mo.
Grid2Curront ................         I.9       2J}       4.I             Mo.

CHARACTERISTICS  (Tiiodo  Connected)
Plot®Voltog®  ..........................   250     Volls
Cothod®R®sistor .......................       330     Ohms
Anpl ifi cation  F oclor
T r on s con d uc t onc e  .............
Plato  Current  ................

41-
6000  „mhos

'       11.2           MQ

NOTES

1.      Grids  2  and  3conn.ct®d.o  plate.

2.      Life  Test  conditions:
Filam®nt  volts  =  13.0                   Grid   1  volts  =  i.0
Plato  volts  =250                             Grid   3Volts  =  0
Grid  2  Volts  =  250                            Cothod®  ohms=  O
Grid   I  R®sistor  =  2501<                  H®a+.r.to  Cathode  Volts  =   -200

Cothod®.lntorfac®   lmpe`cric®  T®st:
As  detoil®d  in  ASTM-F300.61T;   q)p®ndix  Ill

with  Fil omont  Volts  =  11.4

3.      For  plotocurrentof  Iowa. Roc®iving  Tub. S.ction

WESTINGHOUSE    ELECTF3lc   COF3POFiATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIRA,    NEW   YOF3K



8426 Westinghouse
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AVEBAGE    PLATE   CHAf]ACTERISTICS

F}oted    Heater   Conditions
Grid    2   Volts    =    loo

I

Grid    I   Volts   =  0 Plate  'T'A-Grid2rnA----

I,
-0.5

\ -I.0

-- -- Grid    I   volts  = 0
-I.5

0-2
-2.5

I

loo                 200                 300                400                500
Plate    Volts

AVEBAGE     TBANSFER     CHARACTERISTICS
I I I 11 I.I I 11 11, 11

I I I I I 11 I

I I 11 I I 1111 I I 11I 11I 11I 11
11 11
11 1111 1] 11

I 11 11
11 1]
11 11
11 11
11 11
11 11 I

I 11 11
I .I 11

I i 11 11
11 11

I 11 11
11 11
11 11
11 11I 11 11
11 I
11 11
11 11
11 11I I 11 11
11 11
11 11
11 11.11I 11 I
11.I
11I I I IIII I 11

•

III II11 •1 II I
11I 11 II 11

I 11 III11I III I I11 III I II1111I I 11 I I I- 11
11

11 11
11 11

I 11 I11 I I II . IIII11 11
11 11
11 11I 11 II I I I11 1' 'I 11
11 `
11 I '11 11
11 11

- I I
.I

-6               -5               -4               -3               -2               -I                  0
Grid    I    Volts                                                    cE-Aigg5

WESTINGHOUSE   ELECTF3lc   COF3POF3ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIRA,    NEW   YOF3K
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Westinghouse 8426

Page 3

AVERAGE    TRANSFEft    CHARACTERISTICS

AVEPAGE    TBANSFER    CHARACTERISTICS

a ' e d H eater Conditions
P. loI ' e V 0 lts= 250 I

11 1111 1111 1111 11
1111111111111111111111I.111111111111111111111111111111111111 I

¢
®

11

`

.I11 a111111
11111111111111

111111Ill111I.
-5               -4               -3                -2                -I                  0

Grid     I    Volts                                cE-Aigg4

Rated    Heater   Conditions 11 1111
Plate    Vo' ts  = 250 I,

I I . .
.

I
I

I
I

I

-,.-. II I I I I-.-. I I-. I I '-. I-. I-.-. II I II II I III I.. I I-.-. -. -
I I I II I I I I.. I II . IIIIII I II I II. II. I I I I I,

-.-. -
11 -.. ... II.-.I... I IIII I I
-.-II,--.11 I11-.

•.-.......-.1111 I-.-I-. I 0....-..I-.-. I I-..I.I... I I

I I.. 11
-5               -4              -3               -2              -I                 0

Grid    I    Volts                                     cE-Aigg3

WESTINGHOUSE    ELECTF3IC    COF3PORATION,   ELECTF30NIC    TUE3E    DIVISION,   ELMIRA,    NEW    YOFiK



8426 Westinghouse
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AVERAGE     PLATE     CHARACTEBISTICS

(GRID   2   a   GpiD  3    TIED    TO   PLATE)

Rot edHe O'e, Condi' ions

+®
a/

+o``•`b

a\

/ •fy/

./
®

e,

I `

~\Z

0                       loo                  ZOO                   300                 400                   500
Plate   Volts

GRID    2    INPUT    HATING    CURVE

000000

I

I

I \ I

I

I 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 I 00
Screen     Vowoge    Expressed  os  Percenl   of   Max.   Screen   Supply   Voltage  Rating                                        ct.^ie.

The  information  contained  herein  is  Supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  pap.ies  which
may  result from its  use.   No license  is  granted  byimplication  or other`irise  under any  patent or  patent rights  of Westinghouse I;lectric Corporation.

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K
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Westinghouse® 12BKP4

May  15,1965

QUICK  REFERENCE  DATA

110°  MAGNETIC   DEFLECTION

EiE

a.

BANDED 6.3  VOLT,  450  MA  HEATER
10.125"  X  7.625''  SCREEN  SIZE                               IMPLOSION  PROTECTION                             LOW  G2  VOLTAGE  (50  VOLTS)
4.375..  NECK  LENGTH

SPHERICAL  GRAY  FILTER  GLASS

ELECTRICAL
Focusing  Method  .......

Deflection  Method   ......
Deflection  Angles  (Approx.):

Diogonol...........

Hor i zonto I    ...........

Verti ca I  ,.,,,,   ®   ,,,,.

DETAILED  DATA

Low  Voltage  El®ctrostotic
•..........  Magnetic

.......     Ilo      Degrees

........     99      Degrees

........    80      Degrees

Direct  lnterelectrode  Capocitonces:
Cathode  toAll  otlier  Electrodes  (Approx.) .......   5                  pF

Grid  No.I  toAII  other  Electrodes  (Approx.) ......   6                   pF

Extel.nol  Conductive  Coating  to  Anode:
Minimum ..........................     500                     pF

Maximurri   .........................     800                    pF

Resistance  Bet`^/Ben  External  Conductive  Coating  cind
lmplosion  Protection  Hardware  (minimurTI)  .......   5    Megohms

HeaterCurrentot6.3Volts   ............. 450±5%                 rnA
HeotorWorm-upTimo(Note1) ................ 11       Seconds

OPTICAL
Phosphor  Number ......................   Aluminized  P4

Light  Transmittance  at  Center  (Approx.) ..............   48%

MECHANICAL
Over-all   Length .........

Neck  Length ...........

Greatest  Dimensions  of  Tube:
Diagonal............

W i dth ...............

...........   9.348"   ±  0.250"

...........   4.375"   ±  0.125"

•.........    12.425"   ±  0.loo"

•,.........    10.987"   ±  0.loo"

Height..........................

Minimum  Useful  Screen  Dimensions  (Proiected):
Diagonal........................

Horizontal  Axis ....................

Vertical  Axis   ....

Area....,,,,,,

lmplosion  Protection.

Bulb Contact  .....
Base,,,,,..,...

Basing..........

Net  Weight  .......

Bulb..........

HH

8HFt

8.S89l'  ± 0.loo,I

•....   11.625"

•....   '0.'25rt

•....   1 .6h.9`
.  74  Sq.  Inches

.....  Bonded

......   Jl-21

.....   87-208

.......  8HR

.  .  .    6  Pounds

.....   J99Cl

NO  ION  TRAP
ELECTROSTATIC  FOCUS

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  ore  Positive
and  Meosur®d  with  Respect  to  Grid   1.

Maximum  Anode  Voltage   ..................     15000    Volts

Minimum  Anode  Voltage ..................,.   9000    Volts

Maximum  Grid  4  (Focusing  Electrode)

Voltage  ........................   +1100,   -550    Volts

Maximum   Grid   2  Voltoge    ....I   ................     70    Volts

Minimum  Grid  2  Voltage .....................      20    Volts

Voltage:

Maximum  Negative  Bias  Value   .......

Maximum  Negative  Pook  Value  .......

Maximum   Positive  Bias  Value ........

Mclximum   Positive  Peak  Value   .......

Maximum  Heater  Voltage  ............

Minimum  Heclter  Voltage  ............

Maximum  Hecltor-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:

During  Warm-up  Period  not  to  Exceed   15

Seconds....................

After  Equipment   Worm-up  Period .....

Heater  Positive  with  R®spect  to  Cathode

450    Volts
200    Volts
200   Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid   I   Circuit  Resistance  ...........   I.5    Megohms

Minimum  Grids  2  &  4  Circuit  Resistance(Note2)..10000            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unless  Otherwise  Specified,  All  Voltage  Volues
ore  Positive  with  Respect  to  Grid  I.

Anode  Voltage ..................... '2000
Grid  4  Voltage  (Focusing  Electrode)  (Note  3) ....  0  to  400

Grid  2  Voltage ............................ 50

Cathode  Voltage  for  Roster  Cutoff ...........  35  to  55

NOTES

1.    Heater    warm-up    time    is   defined   as   the   time   required   for   the

voltage  across   the  hooter   to  reclch  80% of  its  rated  value  after
applying   4  times   rated  heater  voltage  to  a  circuit  consisting  of
the    tube   h®ater   in   series   with  a   resistance   equal   to  3   times
rated  heater  voltage  divided  by  rated  heater  current.

2.    Protective  resistonco  in  the  grids  2  8.  4  circllits  is  odvisoble  to

prevent damage.

3.    With    the    combined   Grid   No.   1    bias   voltage   and   video-signal

voltage   adiusted   to  give  an  anode  current  of  150    microamperos
on    a   10.125"   by   7.625"   pattern   from   type   2F21   monoscope   or
equivalent®      Individual    tubes    wiH   hove   satisfactory   focus   ot

some  value  between  0  and  400  volts.

WESTINGHOUSE   ELECTRIC   COF{PORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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20.053"R.

o.|25"¥jrne.e

10.987"   ±0.I(

Tension   Band   8  clip
See   Detail   8   Note  E

ff"R
7.687"

Min.
Screen

\ 49,5--
±€iz5',',Exte

rnal

± 0. I 2 5

5I

''IIIIIIII

89"00"
III1'\\ \+

00

III

Conductiv{
Coat ing
( Note  C )

`Anode\EDECNI
I.625"

lnsu'otin±0. 125"

(cN0oa,:inFg,

I:-:='2=5=_-

Small  Button  7-Pin  Base
JEDEC    NQ   87-208

( Note  a)

Reference   Line_      (Note   A)

I.125"

(Note   D)

9TBTi-AEL er  DETAIL

A.    Yoke   Reference   Line   is   determined   by   plane   surface   of   flared   end   of   JEDEC  Refererlce  Line  Gauge  No.126  when  seated  on  funnel  of

tube.

a.    Lateral   strains   on   base   pins   must   be   avoided.     The   socket  should  have  flexible  leads  permitting  movement.    The  perimeter  of  the  boso

wafer   will  be  inside  a  1.750"  diameter  circle  concentric  with  tube  axis.    Base  pin  2  aligns  with  maior  axis  within  30°  and  is  on  some  side

as  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  capacitance  and  must  be  grounded.

D.    Neck  diameter  may  be  a  mc]ximum  of  I.168"  at  the  splice.

E.    Tension  band  must  be  grounded.

F.    Transparent,   insulating  coating,   4"  in  diameter.    Clean  only  with  soft,  dry,   lintless  cloth.

G.=ahnedtaennds.t:ne:::dns:;I:oefx:::dfotc°ewp|:dt:rtahde,ufsa.Cep'ateamax'mumd'Stanc°th°tWi''n°texceedthelntersectlonoftheleadlngedgeofthe,tu

The information  contained  hereia is  supplied  without assuming responsibility for infringement  of patents  or  other rights  of third  parties which
may  resultfromits  use.  No license  is  granted  byimplication  or otherwise  under any  patent or patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISI0N,  ELMIF?A,   NEW   YOR`K



Weslinghouse® 12BLP4

September  15,   T965

QUICK  REFERENCE  DATA

110°  MAGNETIC  DEFLECTION E3 A N D E D

10.125`'  X  7.625''  SCREEN  SIZE                                IMPLOSION  PROTECTION

4.375`'  NECK  LENGTH

ELECTRICAL
Focusing  M®thod  .......
Defloctlon  M®thod   ......
D®f l®ction  Angles  (App.ox.):

Diagonal...........

Hor i zonta I   ...........

V®,,i ca I  ......,.....,

Eiil

LOW  G2 VOLTAGE  (30  VOLTS)

DETAILED  DATA

Low  Voltoge  El®ctrostotic
•..........  Mognotic

.......     Ilo      Degrees

........     99      Degrees

........    80      Degroos

Direct  lnter®l®ctrod®  Capocitancos:

Cathode  toAll  other  Electrodes  (Approx.) .......   5                  pF

Grid  No.1  to  All  other  Eloctiodes  (Approx.). pF
Ext®rnol  Conductive  Cooling  to  Anode:
Minimum ..........................     800                     pF

Maximum ..........................    1000                     pF

Resistance  Botw®en  External  Conductive  Cooling  and
lmplosion  Protection  Hardware  (minimum)  .......   5    Megohms

HeaterCurr®ntot6.3Volts   ............. 450±5%                 rnA
H®otorWorm-upTime(Note1) ................ 11       Seconds

OPTICAL
Phosphor  Number ......................   Aluminized  P4

Light  Transmittonce  at  Center  (Approx.) ..............   48%

MECHANICAL
Over-all   Length .........
Neck  Length ...........

Cr®atost  Dimensions  of  Tube:
Diogona'............

Wid'h...............

...........   9.348"   ±  0.2SO"

..........   4.375"   ±  0.125"

•.........    '2.425"   ±  0.100"

.,.........    10.987"   ±  0.loo"

Height..........................

Minimum  Us®ful  Screen  Dimensions  (Proiected):
D iagonal .........................

Horizontal  Axis ....................

Vertical  Axis   ....
A,®o..........

Implosion  Protection.
Bulb Contact  .....
Boso,,,,,,,,,,,
Basing..........

Not  Weight  .......

Bulb.........

HH

8HR

8.589"  ±  0.100.

•....  „.625"

•....   '0.'25n

•....   i .t;2.9'
.  74  Sq.   Inches
.....  Bonded

......    J1-2l

.....   87-208

.......  8HR

•  .  .    6   Pounds
.....   J99C1

6.3  VOLT,  450  MA  HEATER
SPHERICAL  GRAY  FILTEF`  GLASS

ELECTROSTATIC  FOCUS

RATINGS
Design  Maximum  System

Unless  Otherwise  Specifiod,  Voltage  Values  ore  Positive
and  Measured  with  Respect  to  Grid  I.

Maximum  Anode  Voltage .............

Minimum  Anode  Voltage .............

Maximum  Grid  4  (Focusing  Electrode)

Voltage......................

Maximum  Grid  2  Voltage   ............

Minimum   Grid  2  Voltage .............

Voltage:
Maximum  Negcitivo  Bias   Value   .......

Mc]xiliium  Nega.ive   Pec]k  Value  .......

Maximum  Positive  Bias  Value ........

Maximum   Positive  Pec]k   Value   .......

Maximum  Heater  Voltage  ............

Minimum  Heater  Voltage .............

Maximum  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:

During  Worm-up  Period  not  to  Exceed   15
Seconds....................

After  Equipment   Worm-up  Period .....

Heater  Positive  with  Respect  to  Cathode.

...     '6000    Vol,s

....   9000    Volts

+1100,   -550    Volts

.....     60    Volts

I.....      20    Volts

......    0    Volts

......    2     Vol,s

.....   '54    Vol,s

.....  220    Volts

....    6.93    Volts

....    5.67    Volts

4S0   Volts
200    volts
200   Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid   1   Circuit  Resistance  ...........   I.5    Megohms

Minimum  Grids  2  &  4  Circuit  Resistance(Note2)..10000            Ohms

TYPICAL  CATHODE  DRIVE   OPERATION
Unless  Otherwise  Specified,  All   Vbltoge  Values

ore  Positive  with  Respect  to  Grid  1.
Anode  Voltage .........................     12000    Volts

Grid  4  Voltage  (Focusing  Electrode)  (Note  3) ....  0  to  400    Volts
Grid  2  Voltage ............................  30    Volts

Cathode  Voltage  for  Roster  Cutoff ...........  30  to  45    Volts

NOTES

1.    Heater    warm-up    time    is   defined   os   the   time   required   for   the

voltage   across   the   heater   to  reach  80% of  its  rated  value  after
applying   4   times   rated  hoat®r  voltclge  to  a  circuit  consisting  of

the    tube   hooter   in   series   with   a   resistance   equal   to   3   times
rotod  lleoter  voltage  divided  by  rated  heater  current.

2.    Protective  resistance  in  tl`e  grids  2  &  4  circuits   is  odvisoble  to

prevent  damage.

3.    With    the    combined   Grid   No.    I    bias   voltage   and   video-signal

voltogo   adjusted   to  give  an  anode  current  of  150    microamperes
on    a   10.125"   by   7.625"   pattern   from   type   2F21   monosc.ope   or

equivolento      lnuividuol    tubes    will   hove   sotisfoctory   focus   at
soiTle  value  between  0  and  400  volts.

WESTINGHOUSE   ELECTF3lc   COF`POF3ATION,   ELECTRONIC   TUBE    DIVISION,   ELMIF2A,    NEW   YOF3K



12BLP4 Westinghouse
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20.05 3 " Fi.

0.500''  Min.
2.500" Max.

Tension    Band    8   Clip
See   Detail   a   Note   E

\ 4 • 7 3'' 4,575''±0.I25"ExteCondCoo(Not-\:nD
±0\ 12 5

rnauc'ingCnoECula
5I

in''II'IIIII

\

89"00"
IIIIIIIIII\ \+ a,,,,fi

1' 6 2
±0. 2

(CN°oat:jnFg)

I

''''

A

10 •987     -0.5.500''Min.L

_-----`
~------,---T--\ 1zll

990        I                  ,'   \

2.625"
•   .   .,`     .  ,.,-,    -,

•.   .:..'...--1.-`:   ..    ,.`
± 0.250"

`  .  '. '`:-I. ...  :..1.:I....: .  '  ,                           Fi e  f e  re n c

8i2F-- (Note
'

.  25''
moll   Button  7-Pin  Base (Note   D)

JEDEC    NQ   87-208
(  Note  a)

CLIP    DETAIL

A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flared  end  of  JEDEC  Reference  Line  Gauge  No.126when  seated  on  funnelof  tube.

a.    Lateral   strains   on   base   pins   must   be   avoided.     The   socket  should  hove  f lexible  leads  permitting  movement.    The  perirnefer  of  the  base
wafer  will  be   inside  a   I.750"  diameter  circle  concentric  with  tube  axis.    Base  pin  2  aligns  with  moior  axis  with   in  30°  and  is  on  some  side
as  anode  terminal.

C.    External  conductive  coating  forms   supplementary  filter  capacitance  and  must  be  grounded.

D.    Neck  dioneter  may  be  a  maximum  of  1.168"  at  the  splice.

E.    Tension  bond  must  be  grounc!ed.

F.    Transparent,   insulating  coating,  3"  in  diameter.    Clean  only  with  soft,  dry,   lintless  cloth.

G.    The   tension   band   will   extend   towards   the   faceplote  a  maximum  distance  that  will  not  exceed  the  intersection  of  the  [ec]ding  edge  of  the
band  and  the  extension  of the  faceplate  radius.

The  information  contained  herein  is  supplied  without  assuming  responsil)ility  for  infringement  of  patents  or  other rights  of third  parties  which
may  resultfromits  use.   No license  is  granted  I)yimplication  orotherwise  underany  patent or  patentrights  o£Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF20NIC   TUBE   DIVISION,   ELMIF3A,   NEW   YORK



Weslinghouse© 12BNP4

•Jun.15,   1965

QUICK  REFEF`ENCE  DATA

110°  MAGNETIC  DEFLECTION BANDED

10.125"  X  7.625"  SCREEN  SIZE                               IMPLOSION  PROTECTION

4.375''  NECK  LENGTH

SPHERICAL  GRAY  FILTEF`  GLASS
DETAILED  DATA

Low  Vollage  El®ctrostatic

...........  Magnetic

ELECTRICAL

Focusing  Method  .......

Doflection  M®thod .......

Dofl®ction  Angles  (Approx.):
Diagonal...........

Hor i zonla I   ..........

Vcr, i ca I  ,.......................

Direct  lnter®loctrod®  Cclpacitoncos:

Cothod®  to  All  other  EloctTodos  (Appiox.) .  .

Grid  No.1  to  All  othol  Eloctrod®s  (Approx.I

External  Conductive  Coating  to  Anode:

H0     Dogroos
99      Dogr®es

80     Degrees

.5pF

.6pF

6.3  VOLT,  450  MA  HEATER
G2 VOLTAGE  (2sO  VOLTS)

NO  ION  TRAP

ELECTROSTATIC  FOCUS

RATINGS

Design  Maximum  System

Unless  Othorwiso  Specified,  Voltog®  Volues  al..  Positive
and  Measured  with  Respect  to  Grid  1.

Minimum ..........................     500                    pF

Maximum   .........................     750                    pF

Resis.once  B®twe®n  Exlernol  Conductive  Coating  and
lmplosion  Protection  Hardware  (minimum)  .......   5    M®gohms

Heat®rCurrontat6.3Volts   ............. 450±5%                 rnA
Hoot®rWarm-upTime(Note1) ...............     11       Seconds

OPTICAL
Phosphor  Number ......................   Aluniniz®d  P4

Light  Tronsmittonc®  at  Center  (Appiox.) ..............   48%

MECHANICAL

Over-all   Length .......................  9.348"  ±  0.250"

Neck   Length .........................  4.37S"  ±  0.125"

Gieotost  Dimensions  of  Tube:
Diagonal    .........................    12.425"   ±  0.loo"

Width...........................

Height..........................

Minimum  Useful  Screen  Dimensions  (proi®ctod):

Diagono.I........................

Horizontal  Axis ....................

Vertical  Axis   .....................

Area,,,........................

Implosion  Protection ..................

Bulb  Contact .......................

Base..,........................,

Ba s i ng ..........................,

Net  Weight  ..,.....................,

HH

8HF'

10.987w  ±  O.loon

8.589w   ±  0.1 0ow

.....  „.625"

.....   '0.125"

'......7.625"

.  .  74  Sq.   Incli®s

......   Bonded

......   J'-21

......   87-208

........  8HR

....     6  Pounds

Maximum  Anode  Voltage  ............
Minimum  Anode  Voltog® .............

Maximum  Grid  4  (Focusing  Electrode)

Vo',age............I.........

Maximum  Grid  2  Voltage   ............

Minimum  Grid  2  Voltage .............

Voltogo,

Maximum  N®gative   Bias  Valucb   .......

Maximum  Negative  Peak  Value  .......

Maximum  Positive  Bias  Volu® ........

Maximum  Positive  Peak  Value  .......
Maximum  Heater  Vol.ago  ............

Minimum  Hooter  Voltage   ...,........
Maximum  H®oter-Cathode   Voltage:

Heater  Negative  with  R®spect  to  Cothodo:
During  Warm-up  Period  not  to  Exco®d  15

Seconds....................

After  Equipment  Warm-up  P®riod  .....

Hooter  Positive  with  Rosp®c.  to  Cathode

...    16000    Volts

....   9000    Volts

+1100,  -550    Volts
.....  400    Volts
.....  200    Volts

.......    0    Volts

.......    2    Volts

......   154    Volts

......  220    Volts

.....    6.93    Volts

....,    5.67    Vol.s

450    Vol,s

200    Volts

200    Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid  1   Circuit  Resistance  ...........  1.5    Megohms

Minimum  Grids  2&4  Circuit  Resistance(Noto2)..10000            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unless  Otherwise  Specified,  All  Voltog®  Valu®s
arc  Positive  with  R®spoct  to  Cfid  I.

Anode  Voltage .........................    12000    Volts

Grid  4  Voltage  (Focusing  El®ctrodo)  (Note  3) ....  0  to  400    Volts
Grid  2  Voltage ...........................  250    Volts

Cathode  Voltage  for  Roster  Culoff ...........  35  to  65   Volts

NOTES

I.    Hooter   warm-up   time    is   defined   as   the   time   required   for   the
voltage  across  the   heater  to  roach  80% of  its  rated  value  after
applying   4  times   rated  hooter  voltage  to a  circuit  consisting  of
the   tube   hooter   in   series   with  a   I.esistance  equal   to   3   times
rated  hooter  voltag®  divided  by  rated  heatei  current.

2.    Protoctiv®  resistonc®  in  the  grids  2  &  4  circuits  is  advisoble  to

prevent domoge.

3.    With    the    combined   Grid   No.   I   bias   voltage   and   video-signal
voltago  odiust®d  to   give  an  anode  current  of  150  microalt`p®res
on   a    10.125"   by   7.625''   pattern   from   typ.   2F2l   monoscope   or
equivalent.      Individual    tubes    will   hove   satisfactory   focus   at
some  value  between 0  and  400 volts.

W EST I N GH O U SE ELECTF3lc   CORPORATION,  E:LECTRONIC   TUBE DIVISION,  ELMIRA,   NEW   YORK
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a LP  D E T A I L

A.    Yoke   Reference   Line   is   determined   by   plane   surfclce   of   (lored   end   of   JEDEC  Refererico  Line  Gouge  No.   ]26  when  seated  on  funn.I  of

tube.

a.    LoterQl   strains   on   bclso   pins   must   be   avoided.     The   socket  should  hove  f loxible  loads  permitting  movement.    The  perimeter  of  the  base

wafer   will  be  inside  a  1.750"  diclmeter  circle  concentric  with  tube  axis.    Base  pin  2  aligns  with  maior  axis  within  30°  and  is  on  some  side

os  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  copocitonce  and  must  be  grounded.

D.    Neck  diameter  may  be  c]  maximum  of  T.168"  ot  the  splice.

E.    Tension  band  must  be  grounded.

F.    Transparent,   insulciting   c.oating,  3"   in  diameter.    Clean  only  with  soft,  dry,   lintloss  cloth.

G.    The   tension   band   will   extend   towal.ds   the   fclceplate  a  maximum  distance  that  will  not  exceed  the  intersection  of  the  leoding  edge  of  the
bond  and  the  ex`tension  of  the  faceplote  radius.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  resultfromits  ,use.  No license  is  granted  byimplication  orotherwise

WESTINGHOUSE   ELECTRIC
under any  patent or  patent rights of Westinghouse Electric Corporation.

COF2PORATION,  ELECTF20NIC TUBE   DIVISION,   ELMIRA, NEW   YORK



Westinghouse®

TELEVIsloN  PICTURE  TUBE  TYPE  17BZP4/17CAP4/17CKP4

110°  Magnetic  Deflection
Rectangular  Glass  Construction
Low-Voltage  Electrostatic  Focus

E L E CT R I CAL :
Cathode....................

Straight  Gun,  No  Ion  Trap  Required
14-3/4"  x  11-11/16"  Screen  Size
12-13/16"  Maxo  Overall   Length

Coated  Unipotential

Heater:
Voltage  (ac  or  dc)    ....................        6

Cu,,ent....................

Warm-up  Time®      ..............

Direct  lnterelectrode  Capclcitances:
Grid   I  to  all  other  Electi.odes     .....

Cathcrde  to  all  other  Electrodes .....
External  Conductive  Coating  to  Anode:
Maximum...................

3          Volts

6      Ampere
I    Seconds

6              Il u.I
5                  fL fLI

1500             rHf

Minimum     ..........................     1000                 4t4tf

Sc,eeh:
Phosphor  .........................        Aluminized   P4

Fluorescence............................White

Per sl stance Short

Focusing  Method  ..............     Low-Voltage   Electrostatic

Deflection  Method   ........................      Magnetic

Deflection  Angle:

Hori zontal     ...............................       I o5 a

Ve,ti ca I  ....,

Diagonal    .   .   .

No-Ion-Trap  Gun

.........          870

.........        1100

No  Magnet  Required

MECHANICAL:

Mounting   Position    ....................

Screen  Dimensions  (min.  at  greatest  part):

Width...........................

Height..........................

Diagonal.........................

Area............................

Foceplate.........................

Gloss...........................

Transmission  (approx.)  ................

Bulb  Dimensions  (at  greatest  part):
W i dth      ........   I   .........   '   ........

Hoi ght  ...........................

Diagonal................I.......

.......       Any

•....     14-3/4"

...11-„/16"

•....     15-3/4"

.    155  Sq.   Inches

....      Spherical

.  .    Neutral   Gray

........    78%

15-5/8"  ±  I/8"
12-3/4"  ±  1/8"

16.9/16"  ±  1/8"

Bulb  Number ......................      J132y2Al   or  equiv.

Overall   L.ngth   .....................      12-9/16"   ±   I/4"

Neck  Length .......................        5-7/16"   ±  I/8"

Anode  Terminal  .  .  R.cessod  Small   Cavity  Cap  (JETEC  No.  J1-2])

Base .......      Smcill   Button,   7-Pin  Style   8  (JETEC  No.   87-183)

Basing...................................8HR

Net  Weight  (approx.) .........................    10   lbs.

17BZP4/
17CAP4/
17CKP4

June   I,   1959

Aluminized  Screen
Spherical  Faceplate

External  Conductive  Coating

MAXIMUM   RATINGS

Design  Center  Values
Anode  Voltaget    .........   a   .

Grid   4  Voltage:

Positive  Value   ...........

Negative  Value  ...........

Grid   2  Voltage    ............

Grid   1   Voltoge:

Negative  Bias  Value    .......

Negative  Peak  Value   .......

Positive  Bias  Value     .......

Positive  Peak   Value    .......

Peak  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to

Cathode...............

Heater  Positive  with   Respect  to

Cathode...............

LIMITING  CIRCUIT   VALUES:

Grid   1   Circiiit  Resistance   .....

Grid  2  Circuit  Resistancel   ....
Grid  4  Circuit  Resistancel   ....

16000    max.             Volts

1000   max.             Volts

500   max.            Volts

500   max.            Volts

140    max.             Volts

200    max.            Volts
0    max.            Volts

2   max.            Volts

180    max.             Volts

180    max.             Volts

I.5   max.    Megohms

10000     min.            Ohms
10000     min.             Ohms

GRID  DRIVE  OPERATION

(Video  Signal   Applied  to  Grid   I)

TYPICAL  OPERATING  CONDITIONS:

Anode  Voltage

Grid  2  Voltage

14000              16000

300                 400

Grid  4  Voltage  for  Focus ......          0  to  +  400    0  to  +  400

Grid  1   Roster  Cutoff  Voltage   ...- 28  to  -72     -36  to  -94

CATHODE  DRIVE  OPERATION

(Video  Signcll   Applied  to  Cathode)

TYPICAL   OPERATING  CONDITIONS:
AnodetoGrid   I   Voltage   ........              14000               16000    Volts

Grid2toGrid1Voltoge   ........                    300                    400    Volts

Grid4toGridlvoltagoforFocus..       `Oto400        0to400    Volts
Cathode  to  Grid   1   Roster  Cutoff

Voltage  ..................        28to60        36to78    Volts

t    Brilliance  clnd  definition  decrease  with  decieosing  anode  voltage.
Operation   with   anode   voltage   less   than   12000   volts   is   not   r®c-

ommendod.

I   Protective   resistance   in   the   grid   2   and   grid   4  (focus  electrode)
circuit  is  advisable  to  prevent  damcige.

X-RAY  WARNING:    lnosmuch   as  the  tube  rating  permit;  operation  ot

voltages   cls   high   as    17.6   kilovolts  (absolute  value),   shielding  of

the   tube  for  x-ray  radiation  may  be  needed  whenever  the  operating
conditions  involve  voltages  in  excess  of  16  kilovolts.

©  Heater  warm-up  time  is  defined  ostho  time  required  for  the  voltage
across   the   heater   to   reach  80%  of  its  rotod  value  after  applying  4

times  rated  heater  voltage  to  a circuit  consisting  of the  tube  heotor
in   series   with   a   resistance   equal   to  3  times  rated  heater  voltage
divided  by  rated  heater  cui.rent.

Television  Picture  Tube  Section

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTRONIC  TUBE   DIVISION,  ELMIRA,   NEW   YORK



Screen    Width

7-Pin   Base   (Note  3}
JEDEC    N9  87-183

Ex terna I
Conductive
Coating

(Note    4)

\Anode
F3ecessed    Small

Cavity   Cap
JEDEC    NgJI-2l

(Note    I)

HH

8HR

CE . Cl,,,

NOTE  I:   The plan. through  th. tube  axis  and  base  pin  4 may  vary  from the  plan. through the  tube axis  and  the anode t.rminal  by on  angular
tol.ranc.  of  ±  30®.    The anode  terminal  ls  on  the  some  sid.  of  the  tube  os  pin  4.

NOTE  2:   With  th®  tube  neck  ins®rtod  through  the  flar®d  ®nd  of  Ref.r®nc®  Lin.  Gouge  JETEC  No.126  and  with  the  tub.  ..ot®d  in  th.  gaug®,
the  iof.r®nc®   line  !s  d®lormln®d   by   the   Int®rsoction  of the  plan.  fac. of the  flar®d  Cnd  of the  gaug.  with  th.  tub.  {unn.I.   with  a
minimum  n.ck   length  tube,  the  PM  c.ntorlng  mogn®t (0 to  8  gaus)  should  extend  no  more  than  2.I/8..  from  th.  yoke  r.f®r®I`c®  lin..

NOTE  3:   The   Sock®t   should   not   b.   mounted   rigidly,   but  Should  b®`allow®d  to  mov.  fr..Iy  and  hove  fl®xibl®  loads.    The  ossociat.d  wiring
Shouldnot  lmpr..a  lot.ral  strains on  the  bog.  pins.   Th. bottom  circumf®r.nc.  of th.  bos® waf.r will  lie  withln  a  clrcl. cone.ntrlc
with  the  bulb axl.  and  having  a  dlomot®r  of  I-3/4".

NOTE  4:    Ext.mal  conductive  coating  forms  supplom®ntory  filter  cop®citor and  must  b®  ground®d.

NOTE  5:    To  clcon  this  area,  wipe  only  with  a  soft,  dry,  lintloss  cloth.    The  transpar.nt  insulating  coating  i.  approx.  6"  in  dlam®t.h

NOTE  6:    N.ck  dlamot®r  may  bo  a  maximum of  1.168"  at  the  spllc..

WESTINGHOUSE  ELECTFtlc  CORPOFiATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YOF}K
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Westinghouse® nELIATRON®TUBEs 17CDP4

May   15,1958

TELEVISION  PICTURE  TUBE  TYPE  17CDP4

1 loo  Magnetic  Deflection
Rectangulclr  Glclss  Construction

Low-Voltage  Electrostatic  Focus
Straight  Gun,  No  Ion  Trap  Required
450  Ma  Controlled  Warm-Up  Heater

Aluminized  Screen
14-3/4"  x  11-11/]6"  Screen  Size

Spherical  Fciceplate
External  Conductive  Coating

12-13/16  Max.  Overall  Length

The   17CDP4   is   a   low-voltage  electrostatic   focus,   rectangular   glass   picture  tube.    It  has  cln  aluminized  screen,
spherical   neutral   gray  glass   faceplate,   external   conductive  coating,   8.4  volt,  450 rna.  controlled  warm-up  heater
and  a  no-ion-trap  gun.

The 17CDP4features 110° deflection-resulting ina  shorter  overall  length  than  17"  90° types.    The  use  of a  smaller
neck  diameter  (1-1/8")  permits  this  larger  angle  to  be  deflected  with  a  relatively  small  extra  amount  of  power  over
that  required  with  a  90°  tube.

ELECTRICAL:

Cathode...................

Heater:

Voltage  (oc  or de)   ............

Cu,ron,...,...............

Warm.Up  Time  (Approx.)   ........

Direct  lnter®lectrodo  Capocitances:

Gi.id   I  to  all  other  Electrodes .....

Cathode  to  aJI  other  Elec.rodes    .  .  .
External  Conductive  Coating  to  Anode:
Maximum..................

Minimum.,,,.,,,,,,,,,,,,,

Screen:

Fluorescence...............

Phosphor..................

Persistclnce................

Focusing  Method  ..............

Dofloction  Method   .............

Deflection  Angle:

Horizontal.................

V e rt i ca I .........,.,,,.,...

.  .  .     Cooled  Unipotential

8.4          Volts
0.45     Ampero

H    Seconds

6uuf
Suuf

1500                uuf

800               uuf

White

...        No.4SulfideType

Short
Low-Voltago  Electrostatic

Magnetic

Diogona'   .  .  .

No-len-Trap  Gun

1050

870

1100

No  Magnet  Required

HH

8HRJ|

MECHANICAL:

Mounting   Position   ...............

Screen  Dimensions  (min.  at  greatest  part):

Width.........1............

Height
Diogonol

Area  .  .  ,

Faceplote
Glass   ,  ,
Transmission  (approx.)  .......

Bulb  Dimensions  (ot  greatest  part):

Height...,

Diogonol    .  .

Bulb  Number.  ,

Overall  Length

Any

14.3/4"
I I.I I/16„

ls-3/4„
155  Sq.  Inches

Spherical

Neutral  Gray
789?a

'5.5/8.. ±  I/8,.
12-3/4"  ±  I/8"

16.9/'6"  ±  I/8,I
J 132%  (1100)

12-9/16..  ±  I/4„
Anode  Torminol .  .Recessed  Small  Cavity  Cap  (JETEC  No.  Jl-2I)

Base ........ Small  Button,  7-Pin  Style  a  (J  ETEC  No.  87.183)
Basing........................81lR

Net  weight  (approx.) ................                                      ]O  lbs.

Cathode  Roy  Tiibe  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



'7CDP4 Westinghouse®
Pog®  2

GF{lD  DRIVE  OPERATION
(Vld.a  Signal  Appll®d  to  Grid   I)

MAXIMUM  RATINGS:

D®.len  C.nt®i  Volu®.
Anod.Voltao.t    ..................  16000   max.          Volts

Grld  4  Voltdo.:
Po8i.lv.  Value   ..................

N.9a.}v.  Volu®  ..................

Crld  2  Voltoo®    ...................

Grid   I   Yoltog®i

N.gotlv®  Bia.  Valu.
N.ga.lv.  P.ok  Valu.
Po.ltlve  Blas  Value
Po.ltlv®  P.ak  Volu .............

P.ak  H.®t.r.Cothod.  Volt®o.i
H®at®r N®ga.lv® with R..p.ct lo Ca.hod®
H.al.r Poll.lv® with R®.pect to Cothod.

TYPICAL  OPERATINO  CONDITIONS:
Anode  Voltage    .............  I

Grid  2  Vol.og®    .............,

Crld  4  Voltag.  tor  Focu ........,
Grld   I   Cutoff  Vol.age A ........,

LIMITING  CIRCUIT  VALUES:

G.id  I   Circuit  R..I.tonc®   ......,

Grid  2  Circuit  R®.I.tanc .-.....
Crld  4  Circuit  R®618tanc® -..,..

1000    max.           Volts

500   max.          Volts
500    mow.           Volts

140   max.          Volt.
200   max.          Volts

0   max.          Volts

2    max.          Volts

I80   max.          Vol.e
180   max.          Volts

14000               16000    Volts

300                   400    Volts
0to+400      0to+400   Volts
-28to.72     .36to-94   Volts

I.S    max.  Megohms

0.I    mln.   M.gobma

0.I    min.   Megohms

t   Brlllionc.  and  d.fin`tion  d.ci®ag®  with  d®ci.a.ln®  onod®  voltag..
Op.ration  wilh  anod.  voltag.   l®a.  .hon   12000  volts   ls   not  r.c.
commend.d.

^  For  vlsuol  .xtlnction  of  focu.ed  rast®r.

I  Prol®ctiv®   r..I.tone.   ln   th.   .rld  2  and  grid  4  (f®cu.  .l®ctrod.)

CATHODE  DF{lvE  OPERATION
(Video  Slgnol  Appli®d  to  Cathode)

MAXIMUM  RATINGS:

D®®lgn  cant.r  V.Iu®s
Anod.  to  Grld   I   Voltao®t   ..........

Grid  4  to  Grid   I   Voltage:

Positive  Volu .................

N®gatlv®  Volu®  ................

Crld  2  to  Grid   I   Voltao®   ..........   t

Cathode  to  Grid   I   Voltog®:

Po8ltlvo   Bio.  Volu®     ...........,

P®BWv®  P®ak  Value    ...........,

N.got!v®  Bla.  Valu ............,
N®gativ.  P®ak   Volu®   ...........,

P.ak  H®at®r.Cathod.  V®lto.®:
H.al®r N®oatlv. wltti R®6pect lo Cathode
H®a..r PosWv.  wl.h R®sp.c.tocothod.

.16000    max.          Volt.

•     1000    max.           Volts

.       SO0    max.          Volt.

•      640   max.          Volt.

•       140   max.          Volt.

•      200   max.         Volt.
.            0   max,          Vol,I
•           2    max.          Volt.

•       loo   max.          Volts
•       180   max.          Volt.

TYPICAL  OPERATING  CONDITIONS:
Anod.  to  Crld   I   Voltog ........
Grid  2  to  Grid   I   Vol.ao ........

14000               16000   Volt.
300                  400   Volt.

Crid4tocrid   I   voltog.forFocu...      Oto400        0to400   Volt.
Cathod.toGrid  I   Cutoffvoltog®^   .      28to60        28to60   Volt.

LIMITINC  CIRCUIT  VALUES:

Grid   I   Circult  R®Sistonc.   .

Crld  2  Ciicuit  R..istonc..
Grid  4  CITcuit  R.8lstonc.I

I.5    max.  M®g®hm.

0.I    mln.   M.gohme
0.I     min.   M®gohm3

circuit  ls  advieablo  to  pr®v®ii.  domag®  .

X.RAY  WARNING:     lnosmuch  a.  .h®  lub®  ratlno  permit.  op.ra.ion  ot
voltog.a   o8   high   a.   17.6  kilovolt.  (ab.olut.  volu®),   .hl.ldino  of
•h®   tube  for  x.ray  radiation  may  b®  n®®d.d  wh®rT.v®r  the  opera.ln®

condition®  Involve  voltog.8  ln  ®xc..I  of  16  k!lovolt..

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK
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RELIA"ON©TUBES 17CDP4

Pog®  3

7-Plo  Ba..  (Not.  3)
JETEC    N9  B7-183

Conductiv.
COO'lnq

(No'®   4)

NOTE   I:    Th.   planp  through   th.  tube  axis  and  bos®  pin  4  may  vary

from  th.   plan. through  the  tub.  axis  and  the  onod.  t.rminol  by  an
ongillor lolerance  of  ±30..  The  anod. t.rminal  is  on  the  Samo  sid.
of th. tube  a8  pin  4.

NOTE  2:    With   th.  tub.  neck  in8®rt.d  through  th.  {Iar®d  .nd  of  R®f-
•r®nc.   Lln.   Coug®   J ETEC   No.   126   and   with  the  tub.  s®at.d  ln
th.   oaug®,   th.   rot.r®nc®  line  i.  dot.rmined  by  th.  int®rs®ction  of
th.  plan.  fac.  o{  th.  flor.d  .nd  of .h®  oaiJg.  with  the  tube  funnel,

iE

NOTE  3:    Th.   socket   Should   not   b®   mounted  rigidly,  but  should  b®

allowed   .o   move   fr®®ly   and   have  floxible  I®ods.    The  ossociot®d

wiring   should   not   impress   lot.rol   strains   on  the  boa.  pins,    The

bottoTn   circumfer.nco   of  the   base   wof®r   will   lie   within   a   circl.
cone.ntric  with  the  bulb  axis  and  having  a  diom.t.r  of  I-3/4".

NOTE  4:    Ext.rnol    conductive    coating    forms    suppl®m®ntory   fill.r

capacitor  and  must  bo  ground®d.

NOTE  S:   T®   cl.an   this   a..a,   wip.  only   with   a   solt,   diy,   lintl.ss
cloth.  Th.tianspor.nt inaulotingcooting is  appiox.  6"  in  diom.tor.

WESTINGHOUSE   ELECTRIC   COF3PORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK



'7CDP4 Westinghouse®
Page  4
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Westinghouse® RELIAIRON®TUBES 17CFP4

5,   1958

TELEVISION   PICTURE   TUBE   TYPE   17CFP4

90° Magnetic  Deflection
Rectangular  Glass
Aluminized

Gray  Filter  Glass

ELECTRICAL:
Cathode..................

Heater:
Voltage  (ac  or  dc)   ..........
Current.................

Direct  lnteielectrod®  Capacitonces:
Grid   I  to  all  other  Electrodes .  .  .
Cathode  to  all  other  Electrodes    .

Exteinal  Conductive  Coating:
Ma xi mum   ........--------

Minimum

Screen:
Phosphor  .  .  ,
Fluorescence
Persistence........

Focusing  Method  ......

Dot lection  Method   .....

Horizontal  Angle,  opprox.
Vertical  Angle,  opprox.     ,

Diagonal  Angle,  approx.

No  Ion  Trap  Gun   ......,

MECHANICAL:

Mounting  Position   .....,
Screen  Dimensions:

Screen  Area,  Min .....,

Height............,

Width............,

Diogonol..........,

Faceplate..........{

Gloss,,,,,,,,,,,,,

Transmission.......,

Bulb..............,

Bulb  Dimensions:

Height............,
Wid,h     .   .   '   ..........

Diagonal..........(

Neck  Length .........

Overall  Length   ........

Net  Weight,  opprox .....,
Anode  Terminal ........

Base,.,,,.,,..,,,,.

Electrostatic  Focus
Lightweight  Tube

Coated  Unipotenticil

6.3                 Volts
0.6            Ampere

6uuf
5uuf

I 500                       uu'f
1200                       uuf

Aluminized  P4

Whi+e

Shor,
E lectro stati c

Magnetic

850

680

900
No  Magnet  Required

Any

15S      Sq.  Inches
•......  11.1]/'6"                       Min,

•......       14-3/4.'                     Min,

•......       15-3/4"                     Min.

Spherical  Inner  &  Outer  Surfaces

Neutral   Filter

79%
.......                J132y2Corequiv.

12-3/4„  ±  I/8"
s-s/8" i  I/8.'

'6-9/'6"  ±  I/8"
5- I /2„

15"  ±  3/8..
]0-I/2    Pounds

....  Roc®ssed  >moll  Cavity  Cap

(JETEC  J'.2])
....  Small  Shell  Duodocol  6-Pin

(JETEC  86-63  or  JETEC  86-203)

External  Conductive Coating
Spherical  Faceplate

14-3/4"  x  11-I I/16"  Picture
No  lan  Trap

MAXIMUM  RATINGS:

Design  Center  Values
Anode  Voltage*  ...............

Grid  4  Voltclge:

Positive  Value   ..............

Negative  Value  ..............

Grid  2  Voltage    ...............

Grid   1   Voltage:

Negative  Bias  Value    ..........

Negative  Peak   Value   ...........

Positive  Bias   Value ............
Positive  Peak  Value    ..........

Peclk  Hoclter-Cathode  Voltage:

Heater  Negative  with  Respect  to  Cathode:
During varmup period of 15 see. max..
After  Equipment  Warmup  Period  .  .  .

Heater  Positive with Rospectto
Cathode..........-...----

TYPICAL  OPERATING  CONDITIONS:
Anode  Voltage ..............,

Grid  4  Voltage    .............,

Grid  2  Voltoge^ .............,

Grid   I   Voltage  for  Rastor  Cutoff I .  ,

LIMITING  CIRCUIT  VALUES:

Grid   I   Circuit  Resistance   ......,

Grid  2  Circuit  Resistonco .......

Grid  4  Circuit  Resistance ......

16000     max.          Volts

1000     max.          Volts

500     max.          Volts
500     max.          Volts

140      max:           Volts
200     max.          Volts

0     max.          Volts
0     max.          Volts

410     max.          Volts

180     max.          Volts

180     max.           Volts

.              14000                          Volts

. -50 to +350                        Volts
300                       volts

.    -35to-72                        Volts

1.5     max.  Megohms
'0000                         ohms
10000                          ohms

*   Brilliance   and  definition  decrease  with  decreasing  anode  voltage.

In   general,   anode   voltage   should   not   bo   loss   than    12000   volts.

I   Protectiverosistanco intho  Grid  2  and  Grid  4  circuits  is  advisable
to  prevent  damage  to  the  tube.

I  Roster  size  is   11-11/16"  x  14-3/4...

Inasmuch  os  the  tube  rating  permits  operation  at  voltages  as  high  as
17.6   kilovolts   (absolute   value),  shielding  of the  tube  foi  I-ray  radi-
ation  may  be  needed  whenever  the  operating  conditions  involve  volt-

age  in  excess  of  16  kilovolts.

Cathode  Ray  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK



17CFP4 Westinghouse®
Page 2

Screen   Width   142"Mln

NOTE    I:       The    plane   through   the   tube   axis   and   the   base   pin
No.   6   may  vary  from the  plane through  the  tube  axis  and  the
bulb  terininal  by  an  angular  to]eronce  of  ±30°measured  about
the  tube  axis.      Tlle  bulb terminal  is  on  the  same  side  of the
tube  os  pin  No.  6.

NOTE   2:       With   the   .ube  neck   insortod  through  the  flared  end  of
REFERENCE-Lino    Gouge   (JETEC   No.    H6)   and   with   the
tube   seated   in  the  gauge,  the  reference   line   is  determined
by  the  intersection   of  the   plane   cc'  (face  of  the  f lared  end)
of  the  gauge  with  the  glass  funnel.

NOTE    3:        The    socket    should    not    bo    mounted    rigidly    but   it
should  be  allowed  tomove  frooly  and  itshould  have  flexible
leads.      The  bottom  circumference  of  the  base  shell  will   lie
within   a   circle   concentric   with   the  bulb  axis  and  having  a

diameter  of  2-3/4".

NOTE    4:        External      conductive      coating     must     be     grounded.

NOTE    5:       Contact   aroo   of   external  conductive  coating  2"  Tiih
x    2"    min.    located    2"    ±    1/4"   from   Reference   Line   90°

counterclock\^/ise    from   anode   button   as   viewed   from   base
end  of tube.

WEST|NGH0llsE   ELECTRIC   CORPORATION,  ®=LECTRONIC   TUBE   DIVISION,  rLMiRA,   NEW   yc`Rr



Westinghouse®

TELEVIsloN  PICTURE  TUBE  TYPE  23CGP4

92.  Mclgnetic  Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Fi lter  Glass

ELECTRICAL
Focusing  Method  .......
Deflection  Angles  (Approx.)

Horizontal..........

Ver,ical,,,,........

Diagonal...........

iiiE

1

6.3  Volt,  450  Moo  Heclter
Electrostatic  Focus

5%.'  Neck  Length

Elocti.ostatic

80   Degrees
65   Degrees
92   Degrees

Direct  lnterelectrode  Copacitancos:
Cathode  to  all  other  Electrodes,  approximate ..... 5                ##f
Grid  #1  to  all  other  Electrodes,  approximate  ..... 6                 P#f
External  Conductive  Coating  to  Anode  ....... 2500   max.   P#f

1700    min.   4Pf

HeatorCurrentat6.3Volts   ............   450±597o                  Mo.

HeotorWorm-upTime(Note1) ...............   11        Seconds

OPTICAL
Phosphor  Number ......................   Aluminized   P4

Light  Tronsmittance  at  Center,  (Approx.)   ........ 78  Percent

MECHANICAL
OverallLongth   ....................    18±3/8           Inches

Greatest  Dimensions  of  Tube:
Diagonal   ...................   23-25/64±1/8           Inches
Width ........................ 20-1/2±1/8            Inches

Height .......................  16-I/2±1/8            Inches

Minimum  Useful  Screen  Dimensions  (Proiectod):.

Diagonal    .    .   ®    ®    .

Horizontal  Axis .

Verticcll  Axis   .   .

Area........

Neck  Length ....

Bulb........I

Bulb  Contact ....
Base,,,.....I

Basing......I

Weight.......I

... 22-5/16           Inches
....   19-I/4           Inches

....   t5-I/8           Inches

......   282   Sq.  Inches

. 5-1/2 ±3/16           Inches

...........   J187C1

............    J1-21

...........   86-203

.............    12L

.........  27  Pounds

23CGP4

February  1,1964

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trclp

15-1/8"  x  19-1/4"  Screen  Size

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Vcllues  ore  Positive

and  Measured  with  Respect  to  Grid  1.
Maximum  Anode  Voltage  (Note  2)    ......

Minimum  Anode  Voltage  (Note  2) .......

Maximum  Grid  4  Voltage   ............

Maximum  Grid  2  Voltage   ............

Cathode  Voltage:
Maximum  Negative  Bias  Value   .......

Maximum  Negative  Peak  Value  .......
Maximum  Positive  Bias  Value ........

Maximum  Positive  Peak  Value  .......
Maximum  Heater-Cathode  Voltage

Heater  Negative  with  Respect to  Cathode

....    22000    Volts

....    1'000    Volts

.+1200  -400   Volts

......  700    Volts

.......    0    Volts

.......    2    Volts

......   154    Volts

-..-..  220    Volts

During  warm-up  period  not  to  exceed  15  seconds.
After  Equipment  Warm-up  Period  ...........

Heater  Positive  with  Respect to  Cathode   ......

TYPICAL  OPERATING  CONDITIONS

Cathode  Drive  Service
Unless  otherwise  specified,  all  voltogo  values
are  positive  with  respect to  Grid  1.

Anode  Voltage    ...................

Grid  4  Voltage  (Focusing  Electrod®)   .....

Grid  2  Voltage  (Note  3) ..............

Cathode  Voltage  for  Rastor  Cutoff .......

450   Volts
200   Vol,s
200   Volts

.  16000    Volts  DC
0to400   Volts  DC
.  .  .500    Volts  DC

45to95   Volts  DC

LIMITING  CIRCUIT  VALUES

Maximum  Grid  #1   Circuit  Resistance   .,........   1.5   Megohms

Minimum  Grids  2  &  4  Circuit  Resistance(Note4)..10000            Ohms

NOTES

1.      Heater    worm-up   time    is   defined   as   the   time   required   for  the
voltage  across  the   heater   to   reach  80% of  its  rotod  value  after
applying   4   times   rated  hooter  voltage  to  a  circuit  consisting  of

the  tube  heater  in  series  witha  resistance  equal to  3 times  rated
heater  voltage  divided  by  rated  heater  current.

2.      Operation     with     voltages     in     excess     of     16KV     may    require

shielding   to   limit   radiation   of  very  soft  x-rays.    BTilliance  and

definition   decl.ease   with   decreasing   anode   voltage.    Operation
with   anode   voltage   less   than   11000  volts  is  not  recommended.

3.      It  is  recommended  that  not  loss  than  300volts  on  grid  2  bo  used
as  resolution  is  affected  at  lower  voltages.

4.       Protective   resistance   in   the  grid  2  and  grid  4  (focus  el®ctiod®)
circuit  is  advisable  to  plevont  damage.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   COF3POF{ATION, ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW YORK



23CGP4 Westinghouse
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I.    Anode  terminal  alignment  with  pin  6  has  ongulor  tolerance  about  tube  axis  of  ±30°.

2.    Yak.   Reference   Lino   is   determined   by   plane   surface   of   flared   end   of  JEDEC   Reference-Line  Gauge  No.116  when  seated  on  funnol  of
tube.    With  a   minimum   neck   longth   tube,   the   PM  centoring  magnet (0  to  8  gauss)  should  extend  no  more  than  2-3/4"  from  Yoke  Reference
Line,

3.    Lateral   strains   on  the  base  pins  must  be  avoided.    The  socket  should  have  flexible  leads  permitting  free  movement.    The  perimeter  of  the
base  wafer  will  bo  inside  a  2-3/4"  diameter  circle  c:oncen.Tic  wilh  tube  axis.

4.    Extoinal  conductive  coating  forms  supplemontory  filter  capacitor  and must  be  grounded.

5.    Splice-line  seal  bulge  may  protrude  a  maximum  of  I/16"  from  dimension  surface  at any  point around  the  seal.

The  information  contained  herein  is  Supplied  without  assuming  responsibility  tor  infringemeht  of  pateats  or  other rights  of third  parties  which
may re8ultfromits  use.  Nolicense  is  granted  I)yimplication  orotherwise  underany  patentor  patentrights of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF}lc   CORPOF`ATION, ELECTRONIC TUBE   DIVISION,   ELMIRA, NEW   YORK



Westinghouse® 17DHP4

May   1,   ]959

TELEVIsloN  PICTURE  TUBE  TYPE  17DHP4

110°  Magnetic  Deflection
Rectangular  Glass  Construction
Low.Voltage  Electrostatic  Focus
Straight  Gun,  No  Ion  Trap  Required
450  Ma  Controlled  Warm-Up  Heater

E L E CT R I CA L :

Cathode...................

Heote,:
Voltage  (ac  or  dc)   ............

Current...................

Warm.Up  Time  (approx.) ........

Direct  lnterelectrode  Capacitances:

Grid   I  to  all  other  Electrodes .....

Cathode  to  all  other  Electrodes    .  .  .
External  Conductive  Coating  to  Anode:
Maximum........,.........

Minimum.,,,,

Sc,eon:

Fluorescence   .  .
Phosphor....,

Persistence   .  .  ,
Focusing  Method  ,

Def lection  Method

Deflection  Angle:

Hoi.izontal...,

vertical .  .  :...,
Diagonal....,

No-Ion-Trap  Gun   ,

4-I/8"  Neck  Length

.  .  .     Coated  Unipotentiol

6.3           Volts

0.45     Ampere
H    Seconds

6              II P.I

5               P. u.I

1500              u.pr'
1000            1lp'

White

Aluminized  P4

Short
Low.Voltage  Electrostatic

Magnetic

1050

870

1100

.  .  .     No  Magnet  Required

MECHANICAL:

Mounting  Position   ...............

Screen  Dimensions  (min.  ot  greatest  pc]rt):

Width....................-.

Height

Diagonal

Area  .  .

Faceplate
Glass   ,  ,
Transmission  (approx.)  .............

Bulb  Dimensions  (at  greatest  part):
Width........................

Height.......................

Diagonal......................

Bulb  Number .....................

Neck  Lengtli  ......................

Overall   Length   ..................  a

Anode  Terminal .  .Recessed  Small  Cavity  Cap

Base ........ Small  Button,  7-Pin  Style  8
Basing..............a.........

Net  Weight  (approx.) ................

Any

14-3/4"
11-11/16"

15.3/4"
]55  Sq.   Inches

Spherical

Neutral  Gray

78%

15.5/8„  ±  I/8"
12.3/4"  ±  I/8"

'6-9/'6„  ±  I/8„
J 132y2A I  or  equ i v.

4-I/8„  ±  I/8.I
11-I/4"  ±  3/16"

JEDEC  No.  Jl-2l

JEDEC  No.  87-208
8HR

10   lbs.

•   Heaterwarm-uptime  is  defined  as  the  time  required  for  the  voltage
across   the  heatei  to  reach  80% of  its  rated  value  after  applying  4
timesroted heatervoltago  to  a  circuit  consisting  of the  tube  healer
in   series   with   a   resistance  equal  to  3  times  rated  heater  voltage
divided  by  rated  heater  current.

Aluminized  Screen

14-3/4"  x  11-11/16"  Screen  Size
Spherical  Faceplate

External  Conductive  Coating
11-7/16"Max.  Overall  Lengtll

MAXIMUM  RATINGS:

Design  Center  Values
AnodeVoltaget    ..................  16000   max.          Volts

Grid  4  Volta.ge:

Positive  Value

Negative  Value
Grid  2  Voltage

Grid   1   Voltage:

Negative  Bias  Value    ..............

Negative  Peak  Value   ..............
Positive  Bias  Value     ..............
Positive  Peak  Value    ..............

Peak  Heater-Cathode  Voltage:
Heater Negative with Respect to Cathode §  .
Heater Positive  with  Respecttocathode   .  .

LIMITING  CIRCUIT  VALUES:

Grid  I   Circuit  Resistance   .

Grid  2  Circuit  Resistancel-
Grid  4  Cii.cuit  Resistance.

1000   max.           Volts

500   max.          Volts
500   max.          Volts

140    max.           Volts

200   max.          Volts
0   max.          Volts
2    max.          Volts

180   max.          Volts

180    max.           Volts

.        1.5    max.Megohps

.10000    min.           Ohms

.10000    min.           Ohms

GRID  DRIVE  OPERATION
(Video  Signal  Applied  to  Grid   I)

TYPICAL  OPERATING  CONDITIONS:
Anode,  Voltage    ..............

Grid  2  Voltage    ..............

Grid  4  Voltage  for  Focus ........

Grid   I  Cutoff  Voltage^ .........

14000    Volts

500    Volts
0 to +400   Volts
-43to-72    Volts

CATHODE  DRIVE  OPERATION
(Video  Signal  Applied  to  Cathode)

TYPICAL  OPERATING  CONDITIONS:
Anode  to  Grid   I   Voltage   .......,

Grid  2  to  Grid   I   Voltage   .......,

Grid  4  to  Grid   I   Voltage  for Focus .  ,

Cathode to  Grid  I   Cutoff  Voltage^

]4000    Volts
500   Volts

Oto400    Volts
40  to  63    Volts

t   Brilliance  and  definition  decrease  with  decreasing  anode  voltage.
Operation   with   ono_de   voltage   less  than   ]2000  volts   is   not   rec-

.     commended.

^   For  visual  extinction  of  focused  roster.

H  Protective   rosistonce   in   the   grid   2  and   grid  4  (focus  electrode)
circuit  is  advisable  to  preve.nt  damage  to the tube.

X-RAY  WARNING:     Inasmucli  as  the  tube  rating  permits  operation  at
voltages   os   high   as    17.6  kilovolts  (absolute  value),   shielding  of
the  tube  for  x-ray  radiation  may  be  needed  whenever the  operating
conditions  involve  voltages   in  excess  of  16  kilovolts.

§   A   peak   value   of  410  volts  design  center  maximum  may  be  applied
for  not   more   than   15   seconds   during  equipment  warm-up  periods.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   COF3PORATION,  ELECTFRONIC   TUBE   DIVISION,  ELMIF2A,   NEW   YOF3K



17DHP4

Page  2

7-Pin   Base   (Note  3)
JEDEC     NQ   87-208

Westinghouse®

\Anode
Recessed    Small

Cavity   Cap
JEDEC    NQJl-2l

(Note    I)

External
Conductive
Coating

(Note    4)

64c

HH

8HFt

cE -cia69

NOTE  1:    Theplane  through  the  tube  axis  and  base  pin  4  may  vary  from  the  plane  through  the  tube axis  and  the  anode  terminal  by  an  angular
tolerance  of  ±  30°.    The anode terminal  is  on  the  same  side of the  tube  os  pin  4.

NOTE  2:    With   the  tube  neck  insel.ted  through  the  flared  end  of  Reference  Line  Gauge  JETEC  No.126  and  with  the  tube  seated  in  the  gauge,
the   reference   line   is   determined   by   the   intersection   of the  plane  face  of  the  flored  end  of the  gauge  with  the  tube  funnel.    With  a
minimum   neck   length   tube,  the  PM  centering  magnet  (0  to  8  gaus)  should  extend  no  more  than  2-1/8"  fTom  the  yoke  reference  line.

NOTE  3:    The   socket   should   not   be   mounted   rigidly,   but  should  be  allowed  to  move  freely  and  hove  flexible  leads.    The  associated  wiring
shouldnot  impress  lateral  strains  on  the  base  pins.    The  bottom  circumference  of the  base  wafer  will   lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diameter  of  I-3/4".

NCTE  4:    External  conductive  cociting  fol.ms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  5:    To  clean  this  area,  wipe only  with  a  soft,  dry,  Iintless  cloth.    The  tfansparent  insulating  coating  is  opprox.  6"   in  diameter.

NC   'E  6:    Neck  diameter  may  be  a  maximum  of  1.168"  at  the  splice.

WESTINGHOUSE   ELECTF3lc   CORPOFtATION,  ELE:CTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse®

TELEVIsloN  PICTURE  TUBE  TYPE 17DSP4

1 TOO  Magnetic  Deflection

Rectangular  Glass  Construction
Low.Voltcige  Electrostatic  Focus
Straight  Gun,  No  Ion  Trap  Required
600 Ma  Controlled  Warm-Up  Heater

E L E CT R I CAL :
Cathode,......................

Heater:
Voltage  (ac  or  dc)   ................

Current.......................
Worm.Up  Time  (approx.) ............

Direct  lnterelectrodo  Copacitances:
Grid  I  to  all  other  Electrodes .........
Cathode  to  all  other  Electrodes    .......

External  Conductive  Coating  to  Anode:
Maximum......................

Minimum.......-...............

Sc,oen:
Fluorescence   .  .
Phospho'....,
PoFsistonce   .  .  ,

Focusing  Method  I

Defl®ction  Method

4-I/8"  Neck  Length

Coated  Unipotential

6.3         Volts
0.6    Ampere

11     Seconds

6Hl'
5             fqu'

1500              wtf
1000            ur'

White

Aluminized  P4
Shor,

Low.Voltage  Electrostatic
Magnetic

Defloction  Angle:

Horizontal.....................
Vertical,................-.....

Diagonal......................

No.Ion-Trap  Gun   ..................

1050

870
1100

No  Magnet  Required

MECHANICAL:

Mounting  Position   .................

Screen  Dimensions  (min.  at  greatest  port):
Wi dth    ........................

Height.......................

Diagonal......................

Area,........................

Faceplate......................
Glass,,......................

Transmission  (approx.)  .............

Bulb  Dimensions  (ot  greatest  port):
Width.................I......

Height.......................

Diagonal......................

Bulb  Number .....................

Neck  Length ......................

Overall   Length   ............,.....  o

Anode  Terminal .  .Recessed  Small  Cavity  Cap

Any

14-3/4"
I I.11/'6"

15-3/4'.
155  Sq.  Inches

Spherical

Neutral  Gray
78%

15.5/8..  ±  I/8"
12-3/4"  ±  ,/8"

16.9/16"  ±  I/8"
J132y2Al  oT  equiv.

4-I/8"  ±  1/8"
11-I/4.'  ±  3/'6"

JEDEC  No.  J1-21

n

Base ........  Small  Button,  7-Pin  Style  a     JEDEC  No.  87-208
Basing........................8HR

Net  weight  (approx.) ................                                     10  Ibs.

•   HeateTwarm-uptime  is  defined  as  the  time  required  for  the  voltage
across  the  heotor  to  reach  80% of  its  rated  value  after  applying  4
timesratod heotoi voltage  to  a  circuit  consi sting  of  the  tube heater
in   series   with   a   rosistonce  equal  t`o  3  times  I.ated  heater  voltage
divided  by  rated  heater  current.

17DSP4

April   15,1959

Aluminized  Screen

14-3/4"  x  11-11/16"  Screen  Size
Sphericcil  Faceplate

External  Conductive  Coating
l1-7/16"Max.  Overall  Length

MAXIMUM  RATINGS:

Design  Center  Values
AnodeVoltagot    ..................  16000   max.          Volts

Grid  4  Volta'ge:

Positive  Value   ..................

Negative  Volue  ..................

Grid  2  Voltage    ...................

Grid   I   Voltage:

Negative  Bias  Value    ..............
Negative  Peak  Value   ..............
Positive  Bias  Value     ..............
Positive  Peak  Value    ..............

Peak  Heater-Cothodo  Voltage:
Heater Negative with Respect to Cathode §  .
Heater Positive  with Respecttocathode   .  .

LIMITING  CIRCUIT  VALUES:

Grid  I   Circuit  Resistonc®   .

Grid  2  Circuit  Resistancel
Grid  4  Circuit  Resistance.

1000   max.          Volts

500   max.          Volts
500   max.          Volts

140   max.          Volts

200   max.          Volts
0   max.          Volts
2    max.          Volts

180   max.          Volts

180    max.          Volts

.        1.5    max.Megohms

.10000    min.           Ohms

•  10000    min.           0lims

GRID  DRIVE  OPERATION
(Video  Signal  Applied  to  Grid   1)

TYPICAL  OPERATING  CONDITIONS:
Anode  Voltage    ..............

Grid  2  Voltage    ..............

Grid  4  Voltage  for  Focus ........
Grid   I   Cutoff  Voltage^ .........

14000    Volts
400    Volts

0 to +400   Volts
-45  to  -90    Volts

CATHODE  DRIVE  OPERATION
(Video  Signal  Applied  to  Cathode)

TYPICAL  OPERATING  CONDITIONS:
Anode  to  Grid   I   Voltage   .......,

Grid  2  to  Grid   I   Voltage   .......,

Grid  4  to  Grid   I   Voltage  for Focus .

Cathode  to  Grid  I  Cutoff  Voltoge^

14000    Volts

450   Volts
0 to  400   Volts
46  to  85    Volts

t   Brilliance  and  definition  deereas®  with  decreasing  anode  voltage.
Operation   with   anode   voltage   less   than   12000  volts   is   not   r®c.

commended.

1   For  visual  extinction  of  focused  roster.

-Protective   rosistonce   in   the   grid   2  and   grid  4  lfocus  ®I®ct..do)
circuit  is advisable  to  prevent  damage  to the tube.

X-RAY  WARNING:     lnasmuch  as  the  tube  rating  permits  operation  ot
voltages   cis   high   as    17.6  kilovolts  (absolute  value).   shielding  of

the  tube  for  x-roy  radiation  may  be  needed  whenever the  oporoting
conditions  involve  voltages  in  oxcoss  of  16  kilovolts.

§   A   peak   value   of  410  volts  design  center  maximum  may  be applied
for  not   more   than   15   seconds   during  equipment  warm-up  periods.

Cathode  Ray  Tube S®c,ion

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



17DSP4 Westinghouse®
Page 2

7-Pin   Base   (Note  3)
JEDEC    N9   87-208

7t"±!"+4t"±t
I     L,L3,,±l"

168

\Anode
Recessed    Small

Cavity   cop
JEDEC    N9Jl-2l

(Note    I)

HH

8HR

NOTE  I:    The  plane  through  th. tube  clxis  and  bqso  pin  4  may  vary  from  the  plon.  through  the  tube  axis  and  th.  anode  t.rmin®l  by  an  angular
tolerance  of  ±  30°.    The  onodo  terminal   is  on  the  some  side  of  the  tube  as  pin  4.

NOTE  2:    With  the  tube  neck  inserted  through  tlio  flol.ed  end  of  Roforenco  Line  Gouge  JETEC  No.  126  and  with  the  tube  seated  in  the  gauge,
the   reference   line   is   determined   by   the   intersection  of the  plon®  face  of the  flared  end  of the  gauge  with  the  tube  funnel.    With  a
minimum   neck   length  tube,  the  PM  centering  magnet  (0  to  8  gaus)  should  extend  no  more  than  2-1/8"  from  the  yoke  reference  line.

NOTE  3:    The   socket   should   not   bo   mounted   rigidly,   but  should  b®  allowed  to  move  freely  and  have  flexible  leads.    The  associated  wiring
shouldn®t  impress  latol.al  strains  on  the  base  pins.    The  bottom  circumference  of  the  base  wa{®r  will  lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diameter  of  I-3/4''.

NOTE  4:    External  conductive  coating  forms  supplementary  filter  copocitor  and  must  be  grounded.

NOTE  5:    To  clean  this  area,  wipe  only  with  a  soft,  dry,  lintless  cloth.    The  transparent  insulating  coating  is  approx.  6"  in  diometor.

NOTE  6:    Neck  diameter  may  be  a  maximum  of  1.168"  at  the  splice.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Weslinghouse 17EBP4

March   15,1961

TELEVIsloN  PICTURE  TUBE  TYPE  17EBP4

The   17EBP4   is   a   110°  picture  tube   wffi   a   spherical   grey  gloss   faceplate,  short  neck  length  and  an  aluminized
screen.    This   type  has   an   external   conductive   coating   with  a  special  configuration  such  that  it  may  be  grounded
by  the  tube  mounting  system.

ELECTRICAL:
Ccithod® ........................     Coated   Unipot®ntiol

Heater:

MAXIMUM  RATINGS:

D®sign  Maximum  Valu.s

Anode  Voltage t .... 20000     max.      Volts

a

rl

Voltage  (ac  or  dc)   ............

Cu,rent.....,,,.,,.,......

Worm-Up  Time  (Approx.)I   .......

Direct  lnterol®ctrod®  Capacitances:

Grid   1   to  all  other  EIoctrod®s .....

Cathod.  to  all  other  EI.ctrodes    .  .  .
Extemol  Conductive  Cooling  to  Anode:

Maximum..................

Minimum...................

Scr®®n:

Fluorescence...............

Phosphor..................

Porsislenc.................

Focusing  Method  ..............

Defloction  M®thod   .............

Defl®ction  Angle:

Horizontal..................

Vorti ca I  ,,,,,,.............

Diagonal..................

No-Ion.Trap  Gun   ..............

......          6.3             Volts

•.....       0.45        Amp®'®

......             11       Seconds

•.....                6                   IJ.Il:I

•.....                5                  IJ,IJf

•.....     1100                u.Ill
•.....      '100                4Hf

•....  ;   .......   White

.......   Aluminized   P4

.............     Short

Low-Voltage  Electrostoti c
•..........  Mognotic

•.............    1050

•.............      870

•.............   1'00

.   .  .     No  Magnet  R®quir®d

MECHANICAL:

Mounting  Position   ...............

Scroon  Dimensions  (min.  at  greotost  part):
Wid,h.......................

Height......................

Diagonal....................

A,®a...,,,.................

Fac®ploto.....................

Gl a s s   ,,,,,.................

Transmission  (Approx.) ...........

Bulb  Dimensions  (at  greotost  part):
Wi dth .......................

Height......................

Diagonal....................

Bulb  Number ...................

Neck  Length ...................

Ovorall   Length   .................

.........   A;ny

•......   14-3/4"

•....     11.ll/16n

.......   15-3/4"

•   .    155  Sq.   Inch®s

.....      Sphoricol

•  .   .    N®utrol   Clay

.........   787o

I  .  .    ]5.S/8.  i  I/81
.  .    12-3/4.  ±  I/8.
.  .16-9/16-  ±  1/8.

J 132y2  Al  or  oquiv.

...   4-I/8,.  ±  I/8.
I.11.I/4.±3/16.

Anode  Torminol  .  .  .  Rocoss®d  Small  Cavity  Cap  JEDEC  No.  Jl-21

Bcls® ......... Small   Button,  7-Pin  Style  8  JEDEC  No.   87-208
Basing....................................8HR

N.t  Weight  (Approx.) .........................    10  lbs.

I     H®ator   warm.up    time    is    dofin®d    os    .lio    time   required   for   the

voltage  across   the   h®otor  to   reach   80%  of  its   rated  value  aft.r
applying   4   times   rated   hoqt®r   voltog.   to   a  circuit  consisting  of
•h®   Iub®  hoator  in  s.lies  with  a  resistance  ®qua]  to  3  times  rotod
heater  voltage  divided  by  rated  hooter  curl.nt.

Grid  4  Voltage:

Positivovolu ...................       HO0     max.      Volts

Nogativo  Value  ....
Grid  2  Voltage ......

Grid   1   Voltage:

Negative  Bias  Value.

Negative  peak  Value
Positive  Bias  Value

Positive  Peak  Value

550     max.      Volts
700     max.      Volts

Pocik  Heat.r.Cathode  Voltage:
Heater  Negcitive  with  Respect  to  cothode§         200     max.      Volts
Hooter  positive  with  Respocttocathod®.         200     max.      Volts

LIMITING  CIRCUIT  VALUES:

Grid1CircuitResistanco   ..........          I.5     max.      Mogohms

Grid2CircuitRosistanco ..........   10000     min.               Ohms

Grid4CircuitResistancol   .........    10000     min.               Ohms

GRID  DRIVE   OPERATION

(Video  Signal  Applied  to  Grid   1)

TYPICAL  OPERATING  CONDITIONS:
Anode  Voltog® ........

Grid  2  Voltog® ........

Grid  4  Voltage  for  Focus .

Grid   I   Cutoff  Voltago^  .  .

14000      Vol,s

500      Volts
O'o+400     Volts

-43to  -72     Volts

CATHODE  DRIVE  OPERATION

(Video  Signal  Applied  to  Cathode)

TYPICAL  OPERATING  CONDITIONS:
Anode  to  Grid   1   Voltago   ................

Grid  2  to  Grid   1   Voltage   ................

Grid  4  to  Grid   I   Voltage  for  Focus    .........

14000      Volts

500      Vo',s
O'o400      Volts

Cathode  to  Grid  1  Cutoff  Voltago^   .........    40  to  63      Volts

§     Brilliance  andd®finition  decrease  with  docreosing  anode  voltage.
Operation   with   onodo   voltage   loss   than   12000   volts   is  not  r®c-
comm®nd®d.

A    For  visual  extinction  of  focused  I.ast®r.

I    Prot®ctivo   resistance   in   the   grid   2   and   grid  4  (focus  olectrod®)
ciicuit  is  odvisabl®  to  prevent  damog®  to  th.  tube.

X-RAY  WARNING:    Inasmuch   qs  the  tub.  rating  pomits  operation  at
voltogos   as   high   os  22.0   kilovolts  (absolute  value),  shielding  of

the   tube  for  x.ioy  radiation  may  be  needed  when®v®r  the  operating
conditions  involve  voltages  in  excess  of  16  kilovolls.

§    A   pook  value  of  450  volts  design  ccntel  maximum  may  bo  oppliod
tor  r`ot  more  than   15  seconds  during  ®quipmont  warn-up  periods.

Television  Picture  Tube  Section

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,ELMIRA,   NEW   YORK



17EBP4 Westinghouse
Page  2

7-Pin   Base   (Note  3)
JEDEC   N9  87-208

il:!ij(,ve

\Anode
Recessed    Small

Cavity   Cap
JEDEC    NgJl-2l

(Note   I)

CE -C 1673

G4c

NOTE  I:    Thoplane  through  the  tube  axis  and  boso  pin  4  may  vary  from  the  plane  through  the  tube axis  and  the  anode  tei.minal  by  an  angular
tolerance  of  ±  30®.    The anode  terminal  is  on  the  same  side  of the  tube  as  pin  4.

NOTE  2:    With  the  tube  neck  inserted  through  the  flared  end  of  Referonco  Line  Gauge  JETEC  No.  126  and  with  the  tube  sooted  in  the  gauge,
the   roferenc®   line   is   determined   by   the   intersection   of the  plane  face  of the  flared  end  of the  gouge  with  the  tube  funnel.    With  a
minimum   neck   length   tube,  the  PM  centering  mogn®t  (0  to  8  gous)  should  extend  no  more  tlian  2-1/8"  from  the  yoke  reference  line.

NOTE  3:    The   socket   should   not   be   mounted   rigidly,   but  should  be allowed  to  move  freely  and  have  flexible  leads.    The  associated  wiring
shoiildnot  impress  lateral  strains  on  the  base  pins.    The  bottom  circumference  of  the  base  wafer  will   lie  within  a  cii.cle  concentric
wi.h  the  bulb  axis  and  having  a  diameter  of  I-3/4".

NOTE  4:    External  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  groundod.

NOTE  5:    To  clean  this  area,  wipe only  with  a  soft,  dry,  Iintloss  cloth.    The  transparent  insulating  coating  is  opprox.  6"  in  diameter.                             + ,>'

NOTE  6:    Neck  diameter  may  be  a  maximum  of  1.168"  ot  I.he  splice.

WESTINGHOUSE   ELECTRIC   CORPOFtATION,  ELECTRO.NIC   TUBE DIVISION,  ELMIFtA,   NEW   YORK



Weslinghouse 19ACP4

September  15,1960

TELEVIsloN  PICTURE  TUBE  TYPE   19ACP4

Electrostatic  Focus
5-1/8'' Neck  Length

Low  G2 Voltage  (50  Volts)

Low  Voltage  Electrostatic
•.........       Magnetic

I |4° Magnetic  Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

E L E CTR ICA L :
Focusing  Method  .......

Deflection  Method   ......

Deflection  Angles  (Approx.):

Horizontal..........,

Verti co I  ............,

Diagonal.....................

Direct  lnterelectrode  Copacitancos:
Ca.hode to  all  other  eloctrodos,  (Approx.)
Grid   I  to  all  other  electrodes,  (Approx.)  .

External  Condiictive  Coating  to  Anode:

Maximum.........,..........

Minimum....................

Heater  Current  at 6.3  volts    ..........
Heater  Wclrm-up  Time®   .............

103     Degrees

86     Degrees
1]4      Degrees

External  Conductive  Coating
Spherical   Faceplate

No  Ion  Trap
12"  X  15-1/8" Screen  Size

RATINCS:
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  ore  Positive
with  Respect  to  Grid   1.

Maximum  Anode  Voltage   ......

Minimum  Anode  Voltage A    .....

Maximum  Grid  4  Voltage  (Focusing
E I ectrode)   ..............

5                 HH{                 Maximum  Grid  2  Voltage   .....

6               ##f              Cathode  voltage:
Maximum  Negative  Value ....

1500               44f                  Maximum  Negative  peak  value
1000                HHf                   Maximum  positive  value  ....

600  ±  30                Ma.
.            11       Seconds

OPTICAL:
Phosphor  Number .....................       Aluminized   P4

Light  Tronsmittance at  Center,  Approximate   .....     78  Percent

MECHANICAL:

OveiollLength   ...,..........           12-3/8±1/4               Inches

Gr®otost  Dimensions  of  Tube:
Diagonal

Width.   .

Height .

18-5/8  ±  I/8              Inches

16-13/32  ±  1/8               Inches

13-11/32  ±  I/8               Inches

Minimum  Useful  Screen  Dimensions  (Projected):
Diagonal   .  .

Horizontcil    .

Vertical  .  .   .

A,ea..,,,
Neck  Length  .
Bulb......

Bulb  Contact.
Base,,,,,,
Basing.....

Wei gh'     ....

17-9/16               Inches

15-I/8               Inches
12                Inches

172      Sq.Inches

5-I/8  ±  I/8              Inches
............      J149

............    J]-21

...........    87-208

............       8HFi

........   13-I/2   Lbs.

Maximum  Positive  Peak  Value

...      20000             Volts

...12000              Volts

+1100,  -550             Volts

...              70             Volts

0    Volts  DC

2              Volts
•..             154    VoltsDC

...            220             Volts

Maximum  Heater-Cathode  Voltage
Heater  negative  with  respect  to  cathode

During  warm-up  period  not  to  exceed

15seconds  ......................             450              Volts

Afterequipmentwarm-upperiod    ........            200              Volts

Heater  positive  with  respect  to  cathode   ....           200             Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE   DRIVE  SERVICE:

Unless  Otherwise  Specified,  All   Voltage  Values
are  Positive  with  Respect  to  Grid   1.
AnodeYoltage    ...................             14000      VoltsDC

Grid  4  Voltage  (Focusing  Electrode)   .....      0  to  400      Volts  DC
Grid2Voltage ....................                      50       VoltsDC

Cathode  Voltage  for  roster  cutoff    .......      35  to  50      Volts  DC

LIMITING  CIRCUIT  VALUES:

Maximum  Grid   1   Circuit  Resistance  ........            I.5       Megohms

Minimum  Grids2&  4Circuit  Resistancet ....     10000               Ohms

®    Heciter    wc.rm-up    time    is    defined    as    the    time    required   for   the

voltclge   across   the   heater   to   reach   80%  of   its   rated   value  otter
applying   4   times   rated   heater   voltage   to   a   circuit  consisting  of

the   tube   heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltoge  divided  by  rated  heater  current.

A    Brilliance  and  definition  decrease  with  decreasing  anode  voltage.

Operation   with   anode   voltage   less   than    12000   volts   in   not  rec-
ommended.

t    Protective   resistclnce   in   the   grid   2   and   grid   4  (focus  electrode)
circuits  is  advisable  to  prevent  damage  to  the  tube.

X-RAY  WARNING:    Operation   with  voltages  in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

Television  Picture  Tube  Section-
WESTINGHOUSE   ELECTRIC   CORPOF`ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF3K
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NOTE  1:    Yoke   Reference   Lino   is   determined   by   plane   surface   of   flared   end   of  JEDEC   Reference-Line   Gouge   No.    126   when   seated   on
funnel   of  tube.    With   a   minimum   neck   length  tube,  the  PM  centering  magnet  (0  to  8  gauss)  should  extend  no  more  thcin  2-1/8"  from
Yoke  Reference  Line.

NOTE  2:    Laterol  strains  on  the  base  pins  must  be  avoided.    The  socket  should  hove  flexible  leads  permitting  free  movement.    The  perimeter
of  the  base  wafer  will  be  inside  a   I-3/4"  diameter  circle  concentric  willi  tube  axis.

NOTE  3:    Ext.mal  conductive  coating  forms  supplementary  filter  capclcitor  and  must  be  grounded.

NOTE  4:    Neck  diameter  may  be  a  maximum  of  1.168'.  ot  the  splice.

NOTE  5:    Anode  terminal  alignment  with  pin  4  has  angular  tolerance  about  tube  axis  of  ±  30°.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse 19AHP4

October  1,   ]960

TELEVIsloN  PICTURE  TUBE  TYPE   19AHP4

6.3  Volt,  450  Ma.  Heater
Electrostatic  Focus
Short  Neck  Length

Low  Voltage  Electrostatic
•.........       Mc,gnetic

.......      103      Degrees

•......        86      Degrees

•......      114      Degrees

I 14 a Magnetic  Deflection
Rectangulc]r  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL:

Focusing  Method  .  .  .  `  .  .  .

Def!ection  Method    ......

Defleclion  Angles  (Approx.):

Horizontal..........

Verti ca I  ............,

Diagonal...........

Direct  lnterelectrode  Copacitances:

Cathodetoall  otherelectrodes,  (Approx.) .....          5               4t#f
Grid   ]toollotherelectrodes,(Approx.)  ......          6                r"f

External  Conductive  Coating  to  Anode:

Maximum.........

Minimum.........

Heater  Current  at 6.3  volts
Heater  Warm-up  Time®   .  .

•.1500                  uFLf

•.1000               „pf
450  ±  597o                  Mo.

..             11       Seconds

OPTICAL:
Phosphor  Number .....................       Aluminized   P4

Light  Transmittance  ot  Center,  Approximate   .....     78  Percenta MECHANICAL:

Overall  Length   .........

Greatest  Dimensions  of  Tube:
Diagonc,I    .   .   .

Width......

Height.....

Minimum  Useful

Diagonal    .   .   .

Horizontal    .   .

Vert i co I  .,,,

^reQ   .    ®   ,   1   ®   ®

Neck  Length  .  .
Bulb.......

Bulb  Contact.  .

Base,   ,  ,1,  ,   ,

Basing......

Weight.....

1]-3/8   ±  1/4                Inches

.............           18-5/8±1/8                 Inches

I   .............      16-13/32±1/8                 Inches

.............      13-11/32±1/8                 Inches

Scroon  Dimensions  (Projected):
17-9/16                Inches

15-1/8                Inches

12                 Inches

172      Sq.   Inches

.............              4-I/8±1/8                 Inches

............................       J149

............................    Jl-21

............................     87-208

....       8HR

13-I/2  Lbs,

External  Conductive  Cociting
Spherical   Faceplate

No  Ion  Trap
12"  X  15-1/8"  Screen  Size

RATINGS:
Design  Maximum  System

Unless  Otherwise  Specified,  VoltQge  Values  ore  Positive
with  Respect  to  Grid   1.

Maximum  Anode  Voltage   ......

Minimum  Anode  Voltage^    .....

Maximum  Grid  4  Voltage  (Focusing
E I ectrode)    ..............

Maximum  Grid  2  Voltage   ......

Cathode  Voltcige:

Maximum  Negative  Value .....

Maximum  Negative  Peak  Value  .

Maximum  Positive  Value  .....

Maximum  Positive  Peak   Value   .

...17600              Volts

...12000               Volts

+1100,  -550             Volts

...            650              Volts

0    Volts  DC

2              Volts

•..             154    VoltsDC

...            220              Volts

Maximum  Heater-Cathode  Voltage
Heclter  negative  with  respect  to  cathode

During  warm-up  period  not  to  exceed

15seconds  ......................             450               Volts

Afterequipmentwarm-up  period    ........            200              Volts

Heater  positive  with  respect  to  cathode   ....           200             Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE  DRIVE  SERVICE:

Unless  Otherwise  Specified,  All   Voltage  Values
are  Positive  with   Respect  to  Grid   1.

AnodeVoltoge     ...................              14000       VoltsDC

Grid  4  Voltage  (Focusing   Electrode)   .....      0  to  400      Volts   DC

Grid2Voltage ....................                   500       VoltsDC

Cathode  Voltage  for  roster  cutoff    .......      40  to  63      Volts   DC

LIMITING  CIRCUIT   VALUES:

Maximum   Grid   I   Circuit   Resistance   ........            1.5       Megohms

Minimum  Grids  2&  4  Circuit  Resistancet  ....     10000                Ohms

®    Heater    warm-up    time    is    defined    os    the    time    required   for   the

voltage  across   the   heater   to   reach   80%  of   its   rated   value  after
applying   4   times   rated   heater   voltage   to   a   circuit  consisting  of

the   tube   heater  in  series  with  a  resistance  equcll  to  3  times  rated
heater  voltage  divided  by  rated  heclter  current.

A    Brilliance  and  definition  decrease  with  decreasing  anode  voltage.

Operation   with   cinode   voltage   less   than    12000   volts   in   not  rec-

ommended.

t    Protective   resistance   in   the   grid   2   and   grid   4  (focus  electrode)
circuits  is  advisable  to  prevent  damage  to  the  tube.

X-RAY  WARNING:    Operation   with  voltages  in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

Television   Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOFiATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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NOTE  I:    Yoke   Reference   Line   is   determined   by   plane   surface   of   flored   end   of  JEDEC   Reference-Line   Gouge   No.   126   when    seated   on
funnel   of   tube.    With   a   minimum   neck   length  tube,  the  PM  centering  mcignet  (0  to  8  gauss)  should  extend  no  more  than  2-I/8"  fl.om
Yoke  Reference  Line.

NOTE  2:    Lateral  strains  on  the  base  pins  must  be  avoided.    The  soc.ket  should  have  flexible  leads  permitting  free  movement.    The  perimeter
of  the  base  wafer  will  be  inside  a   I-3/4"  diameter  circle  concentric  with  tube  axis.

NOTE  3:    Extemcll  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  4:    Neck  diameter  may  be  a  maximum  of  1.168"  ot  the  splice.

NC/TE  5:    Anode  terminal  alignment  with  pin  4  has  ongular  tolerance  about  tube  axis  of  ±  30°.'

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK

U



Weslinghouse 19ALP4

Nov®mb®r  15,1960

TELEVISION  PICTURE  TUBE  TYPE l9ALP4

6.3  Volt,  300 Ma.  Heater
Electrostatic  Focus
Short  Neck  Length

Low  Voltag.  Eloctrostatic
•.........       Mc,gnetic

•......      103      Degrees

•......        86      Degrees

•......      114      Degrees

114°  Mclgnetic  Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL:
Focusing  Melhod  .......,

Dof!ection  Method   ......

Defloction  Angles  (Approx.):

Horizontal...........

Verti ca I  ............,

Diagonal...........,

Direct  lntoreloctrodo  Capacitancos:
Cathodetoall  othereloctrodes,  (Apptox.) .....         5               ##f
Grid  ltoallotherelectrodes,(Approx.)  ......          6                "#f
External  Conductive  Coating  to  Anode:

Maximum.........

Minimum,,,,,,,,,

Heater Current  at 6.3  volts
Heater  Warm-up  Time©   .  .

•.1500                4Hf

•.1000                4Hf

300  ±  5%                 Ma.
18      Seconds

OPTICAL:

Phosphor  Number .....................       Aluminized   P4

Light  Transmittonce at  Center,  Approximate   .....    78  Percent

MECHANICAL:

OverallLength   ..............          11-3/8   ±1/4               Inches

Greatest  Dimensions  of  Tube:
Diagonal
Width.   .

Hoigh' .

18-5/8  ±  1/8               Inches

16-13/32  ±  1/8               Inches

13-11/32  ±  I/8               Inches

Minimum  Usoful  Scroon  Dimensions  (Proiected):

Diagonal   .   .

Horizontal   .
Vertical .  .  .
Area  .   I  ,  ,  ,

Neck  Length .
Bulb......

Bulb  Contact.
Base,,,,,,
Basihg.....

Weight....

17-9/16               Inches

15-I/8               Inches

12               Inches

172      Sq.  Inches

4-1/8   ±  I/8              Inches
............      J149

............    J1-21

...........    87-208

............       8HR

•.......   13-I/2  Lbs.

iE

External  Conductive  Coating
Spherical   Fciceplate

No  Ion  Trap
12"  X  15-I/8" Screen  Size

RATINGS:

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive
with  Respect  to  Grid  I.

Maximum  Anode  Voltage   ......

Minimum  Anode  Voltage^    .....,

Maximum  Grid  4  Voltage  (Focusing
E lectrode)   ..............,

Maximum  Grid  2  Voltage   ......,

Cathode  Voltage:

Maximum  Negative  Value .....

Maximum  Negative  Peak  Value  .

Maximum  Positive  Value  .....

Maximum  Positive  Peak  Value   .

...      22000             Volts

...12000              Volts

+1100,  -550             Volts
...          700            Vo',s

0    Volts  DC

2             Vol,s
•..            154    VoltsDC

...           220             Volts

Maximum  Heater-Cathode  Voltage
Heater  negative  with  respect  to  cathode

During  warm-up  period  not  to  exceed

45seconds ......................            450              Volts

After  equipment  warm-up  period    ........           200             Volts

Heater  positive  with  respect  to  cathode   ....          200            Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE  DRIVE  SERVICE:

Unless  Otherwise  Specified,  All  Voltage  Values
are  Positive  with  Respect  to  Grid  1.
AnodeVoltcige    ...................            14000      VoltsDC

Grid  4  Voltage  (Focusing  Electrode)   .....      0  to  400      Volts  DC

Grid2Voltage ....................                  500      VoltsDC

Cathode  Voltage  for  roster  cutoff    .......     45  to  95      Volts  DC

LIMITING  CIRCUIT  VALUES:

Maximum  Grid   1   Circuit  Resistance  ........           1.5       Megohms

Minimum  Grids  2  &  4  Circuit  Resistoncot ....    10000               Ohms

®   Heater    worm-up    time    is    defined    c]s    the   time    required   for   the

voltage  across  the   heater  to   roach   80%  of   its   rated   value  after
applying   4  times   rated   heater   voltage   to  a   circuit  consisting  of

the   tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  vo[tcige  divided  by  rated  healer  current,

A    Brilliance and  definition  decreoso  with  decreclsing  anode  voltage.

Operation   with   anode   voltage   less   than   12000   volts   in   not  rec-
ommended.

t    Protective   resistonco   in   the   grid   2   and   grid   4  (focus  electrode)
circuits  is advisable to  prevent  damage  to  the tube.

X-RAY  WARNING:    Operation   with  voltagos  in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

T.lovision  P.icture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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NOTE  I:    Yoke   Reference   Lino   is   det®rmin.d   by   plon®   surface   of   flared   end   of  JEDEC   Reference-Line   Gauge   No.    126   when   seated   on
lunnol   of  tube.    With   a   minimi-in  n.ck   length  tube,  the  PM  contoring  magnet  (0  to  8  gouss)  should  extend  no  more  tlian  2-I/8"  fi.om
Yoke  Rof®renco  Line.

NOTE  2:    Lateral  strains  on  the  bas.  pins  must  bo  avoided.    The  socket  should  have  flexible  leads  permitting  free  movement.    The  perimot®r
of the  base  wafer  will  bo  inside a  1-3/4"  diameter  circle  concentric  with  tube  axis.

NOTE  3:    External  conductive  coating  forms  .upplementary  filter  capacitor  and  must  be  groundod.

NOTE  4:    Neck  diameter  mc]y  be  a  maximum  of  1.168"  at  the  splice.

NOTE  5:    Anode  torminol  qlignmont  with  pin  4  has  angular  tolerance  about  tube  axis  of  ±  30°.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTFio.NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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Westinghouse® 19BFP4

October   1,   1961

TELEVISION  PICTURE  TUBE  TYPE  19BFP4

6.3  Volt,  600  Ma.  Heater
Electrostatic  Focus

Low  Vollage  Electrostatic
....,,.,,      Mc,gn®tic

•......        80      Degrees

•......       65      Degrees

•......       92      Degrees

92°  Magnetic  Def lection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL:

Focusing  Method  .......

D®flection  Method   ......
D®flection  Angles  (Approx.):
Hal.izontal..........

vertical,,,,,,,,,,,
Di agono]    ...........

Dil.ect  lnt®rol.ctrod®  Capacitances:

Cothodotoall  other®l®ctrodes,  (Approx.)  .....          5               rpf
Gridl   toallothoreloctrodes,(Approx.)  ......          6               ##f

External  Conductive  Coating  to  Anode:
•.     2000              ppf
•.      '000                HHf

600  ±  59ro                 Ma.

11       Seconds

Maximum...........

Minimum.......,,,,

Hooter  Current  at  6.3  volts    .
Hooter  warm-up  TiiTle  (Note  1)

OPTICAL:
Phosphor  Number ....................           Aluminized   P4

Light  Transmittance  at  Center,  Approximate   .....    78   Percent

MECHANICAL:

OverallL®ngth    ..............          15-1/4±3/8                Inches

Greatest  Dimensions  of  Tube:

Diagonal    .................          18-5/8±1/8                 Inches

Width     ...................    16-13/32±1/8                 Inches

Height     ..................    13.11/32±1/8                 Inches

Minimum  Useful   Screen   Dimensions  (Projected):

17-9/16                Inches

'5.I/8             lncll.s
12                 Inches

172       Sq.   Inches

5-1/2  ±  3/16              ln;has
..,........      J149B1

...........             J1-21

...........       86-203

...........                 12L

•.....       14-3/4Pounds

Diagonal

Horizontal

Vor,ical

A;r®a,..,,

N.ck  length .
Bulb......

Bulb  Contact

Base.,,,,,
Basing....

Weight....

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

12"  x  15-1/8"  Screen  Size

RATINGS:

Design  Maximum  System

Unless  Otherwise  Specified,  Voltogo  Values  are  Positive
with   Respect  to  Grid   1.

Maximum  Anode  Voltage   ......

Minimum  Anode  Voltage  (Note  2)  .

Maximum  Grid  4  Voltage  (Focusing

Electrode)..............

Maximum  Grid  2  Voltage   ......

Cathode  Voltag.:
Maximum  Negative  Value .....

Maximum  Negative  Peak  Value   .

Maximum   Positiv.  Value  .....

Maximum   Positive  Peak  Value   .

...      20000              Volts

•..11000                Volts

+tl00,  -550            Volts
•...       700             Volts

....              0    VoltsDC

....              2              Volts

....         154    VoltsDC

....        220              Vol,s

Maximum  H®ator-CQthode  Voltog®

Heater  negative  with  I.aspect  to  cathode
During  warm.up  period  not  to  exceed
15s®conds  .......................        450               Volts

Afteroquipmontwarm.upperiod    .........        200             Volts

Heater  positive  with  respecttocathode   .....        200             Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE  DRIVE   SERVICE:

Unless  Otherwise  Specifi.d,  All  Voltage  Values

ore  Positive  with  Respect  to  Grid  I.
Anode  Voltage ......................       16000    Volts  DC

Grid  4  Voltage  (Focusing   Electrode)    ......    0  to  400    Volts  DC

Grid  2  Voltage  (Note  3)     ..............               400    Volts  DC

Cathode  Voltage  for  roster  cutoff    ........    34  to  79    Volts  DC

LIMITING   CIRCUIT   VALUES:

Maximum  Grid   I   Circuit  Resistance  ........              1.5     Megohms

Mnimum  Grids  2  &  4  Circuit  Resistance  (Note  4)   10000              Ohms

I.   Heater    worm-up    time    is    defined    os   the    time    r®quirod    for   the

voltage  across   the  heater   to   reach   80%  of  :ts   rated   value  after

applying   4   times   rated   heater   voltage   to   a   circuit   consisting  of

the   tube  heater  in  series  with  a  resistance  oquol  to  3  times  rated
heater  voltage  divided  by  rated  heater  current.

2.   Brilliance and  definition  decrease  with  decreasing  anode  voltage.

Operation   with   anode   voltage   less   than    UOOO   volts   in   not  rec-

ommended.

3.   It    is   recommended    thcit   not    less   thc)n    300   volts   on    grid   2   be

used,  os  resoluti.on  is  affected  ot  lower  voltages.

4.   Protective   resi`stance   in   the   grid   2   and   grid  4   (focus  electrode)

circuits  is  advisable  to  prevent  domoge  to  the  tube.

X-RAY  WARNING:    Operation  with  voltages  in  excess  of  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x.rays.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



19BFP4 Westinghouse
Pogo  2

DETAIL    OF    PANEL

NOTE   I :    Base  pin  6  aligns  with  maior  axis  within  30.  and  is  on  same  side  as  anode  terminal.

NOTE  2:    Ycke   Roforenco   Line  is  determined  by  plane  C-C`  of  JEDEC  Referenc..Line  Gauge  No.116  when  s.at.d  on  funnel  of  tube.    With  a
minimum   neck   length   tube,   the   PM   centering   magnet   (0  to  8  gouss)  should  extend  no  more  than  2-3/4"  from  Yoke  Reference  Lino.

NOTE  3:    Th.   socket   should   not   bo   mount.d   iigidly,    but   should   be  allowed  to  move  freely  and  hay.  floxibl.  I.ads.    Th.  ossociat.d  wiring
should   not  impress  lotorol   strains  on  the  base  pins.    The  bottom  circumforonc.  of  the  boso  wafer  wiH   lie  within  a  ciiclo  concentric
with  the  biilb  axis  and  having  a  dicimotor  of  2-3/4'.

NOTE  4:    Externcll   conductive  coating  forms  suppl®montary  filter  capacitor  and  must  bo  groundod.

NOTE  5:   Splice-lino  seal   bulg®  may  protrude  a  maximum  of  I/16.  from  dimension  surfaco  at  any  point  around  the  sool.

The  information  contained  herein  is  supplied without  assuming responsibility for infringement  of patents  or other rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplicatioD  or otherwise  under any patentor  patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   COF3POFtATION,   ELECTF{ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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WesTinghouse 19BVP4

October   1,    1961

TELEVISION  PICTURE  TUBE  TYPE  l9BVP4

114°  Magnetic  Deflection
Rectangular  Glass
Aluminized  Screen

Gray  Filter  Glciss

ELECTRICAL:

Focusing  Method   .......

Deflection  Method    ......

Deflection  Angles  (Approx.):

Horizontal...........

V®rticol..,,,..,..,

Diagonal...........

6.3  Volt,  600  Ma.  Heater
Electrostatic  Focus
Short  Neck  Length

Low  Voltage  Electrostotic

..........     Magnetic

•....            103      Degrees

•....               86      Degrees

•....             114       Degrees

Direct  lnterelectrode  Capacitances:

Cathode  to  all  other  electrodes,  (Approx.)...                 5               ##f
Grid   1   to  all   ottier  electrodes,  (Approx.)   ....                  6                 "4tf

External  Conductive  Coating  to  Anode:
•          1500                   LLut

•        1000               ,"pf
600  ±5%                 Ma.

11       Seconds

Maximum...........

Minimum....,.,..,,

Heater  Current  at  6.3  volts  .  .
Heater  warm-up  Time  (Note  1)

OPTICAL:

Phosphor  Number   ...................               Aluminized   P4

Light  Transmittonce  at  Center,  Approximate .....       78   Percent

M E CH AN I CA L :

Overall   Length     .........

Grea.est  Dimensions  of  Tube:
Diagonal     .   .   .

W i dth  ......

Height....I

Minimum   Useful

D i agon ol  ....

Horizontal  .   .  .

Vertical..,,

A:lea     .   .   .   ®   .   .

Neck  Length   .  .

Bulb......,

Bulb  Contact  .  ,
Base......

Basing.....

Weight.....

11-3/4  ±  I/4                Inches

Inches

Inches

Inches

Inches

Inches

Inches

Sq.  Inches

Inches

..............          18-5/8±1/8

..............    16-13/32  ±   I/8

..............    13-11/32  ±   I/8

Screen  Dimensions  (Proiected):
17-9/16

1 5- 1 /8

12

172

..............           4-1/2±1/8

..             J149AT

..                 Jl.21

..           87.208
8HR

13-I/2   Pounds

G4c

External  Conductive  Coating
Spherical  FQceplclte

No  Ion  Trap

12"  x  15-1/8"  Screen  Size

RATINGS:

Design  Maximum  System

Unless   Otherwise  Specified,   Voltage  Values  are   Positive

with   Respect  to  Grid   1.

Maximum   Anode  Voltage     ...........

Minimum   Anode  Voltage  (Note   2)   ......

Mciximum  Grid  4  Voltage  (Focusing

Electrode)..................

Maximum  Grid   2  Voltage     ...........

Cathode  Voltage:
Maximum  Negative  Value   .........,

Maximum  Negative   Peak  Value   .....
Maximum   Positive   Value    .........

Maximum   Positive   Peak  Value    .....,

Maximum  Heater.Cathode  Voltage
Heater  negative  with  respect  to  cathode

During  warm-up  period  not  to  exceed

15   seconds   .................

After  equipment  wcirm-up  period     .   .   .

Heclter  positive  with  respect  to  cathode

TYPICAL  OPERATING  CONDITIONS:

...     23500              Volts

...12000               Volts

+1100,  -550              Volts

...           700              Volts

...                 0    VoltsDC

...                 2               Volts

...           154    VoltsDC

...           220              Volts

450             Volts

200              Volts

200              Volts

CATHODE   DRIVE   SERVICE:

Unless  Otherwise  Specified,  All  Voltage  Values

ore  Positive  with  Respect  to  Grid  I.

Anode  Voltage  ...................

Grid  4  Voltage  (Focusing   Electrode)     ....

Grid  2  Voltage  (Note  3)   .............

Cathode  Voltage  for  roster  cutoff .

20000    Volts  DC
250    Volts   DC

500    Volts  DC

45  to  95    Volts  DC

LIMITING   CIRCUIT   VALUES:

Maximum  Grid   1   Circuit  Resistcince   .......                 1.5     Megohms

Minimum  Grids  2  8.  4  Circuit  Resistance  (Note4)   10000              Ohms

1.   Heater    worm.up   time    is    defined    os    the   time    required    for   the
voltage   across   the   heater   to   reach   80%  of   its   rated   value  after
applying   4   times   rcited   hooter   voltage   to   a   circuit   consisting  of

the  tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
hooter  voltage  divided  by  rated  heater  current.

2.   Brilliance  and  definition  docreQse  with  decrecising  anodevoltage.

Operation   with   anode   voltage   less   than    12000  volts   in  not  rec.

ommended.

3.   It    is   recommended   that   not   less   than   300   volts   on   Grid   2  be

used,  as  rosolu`tion  is  affected  ot  lower  voltages.

4.   Protective   resistance   in  the  grid  2   and  grid  4  (focus  electrode)
circuits  is  advisable  to  prevent  damage  to  the  tube.

X-RAY  WARNING:    Operation  with  voltages  in  excess  of  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x-rays.

Tolovision   Picture  Tube  Section

WESTINGHOUSE    ELECTRIC   COF3PORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF3A,    NE:W   YOF`K



19BVP4 WesTinghouse
Pogo  2

i.
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d   Small

J'-2'  (Note 5)

NOTE   I:    Yoke   Rof®ronce  Line  is  d®torminod  by  plane  C-C'  of  JEDEC   Roferonce.Line  Gouge  No.126  when  seated  on  funnel   of  tube.    With  a
minimum   neck   length   tube,   the   PM   contering   magnet  (0  to  8  gauss)  should  extend  no  more  than  2.I/8'  from  Yoke  Reference  Line.

NOTE  2:    Laterc)I  strc]ins  on  the  base  pins  must  be  avoided.    The  socket  should  have  flexible  loads  permitting  free  movement,    The  perimeter

of  the  base  wafer  will   bo  inside  a   I-3/4.  diameter  circle  concentric  with  tube  axis.

NOTE  3:     External  conductive  coating  forms  supplementary  filter  capacitor  and   must  be  grounded.

NOTE  4:    Neck  diameter  may  be  a   mclximum  of  I.168.  at  the  splice.

NOTE  5:    Anode  termi nal  alignment  with  pin  4  has  angular  tolerance  aboul  tube  axis  of  ±30®.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for infringement  of  patents  or  other  rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplic8tion  or otherwise  under any patent or patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



Westinghouse® 19BWP4

October   1,1961

114°  Magnetic  Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

E L E CT R I CA L :

Focuslng  M.thod   ............
D®fl.ction  M.thod    ...........

D.fl®etlon  An®l..  (Approx.):

Hori zontal     ...............

Vertical......,..........

Di agonal     ................

Direct  lnt®rel.ctrod®  Copacitances:

fl

TELEVISION  PICTURE  TUBE  TYPE  l9BWP4

6.3  Volt,  450  Ma.  Heater
EI®ctrostatic  Focus
Short  Neck  Length

Low  Voltog.  El.ctrostotic
.,,......    Maon.,ic

•......     103       D®groes

•......       86      Degrees

I  .......     114       Degrees

Cathodetoall  otheiolectrodes,  (Approx.)  .....         5               ##f

Grid  1   tooll  othorol®ctrod®s,  (Approx.)   ......         6                #4tf

External  Conductive  Cooling  to  Anode:
•.     '500               H„f
•.1000                't'1f

450  ±  5%                 Mo.
11       Seconds

Maximum.........,.

Minimum....,,,,,,,

Hooter  Current  at  6.3  volts .  .
H®ater  Warm-up   Time  (Note  1)

OPTICAL:

Phosphor  Number  ...................              Aluminized   P4

Light  Transmittance  at  Center,  Approximate .....       78  Percent

M E CH AN I CA L :

Overall   Length ..........

Grootost  Dimensions  of  Tube:
Diagonal....

Wi dth  ......

H®igh'.....

Minimum  Useful

Diagonal     .  .   ,

Hol.izontol     .   .

V®r'ical       ..I

A:+®a...,..

Neck  Length   .

Bulb.....,

Bulb  Contact .
Base,,,,,,
Basing.....
Weight.....

11-3/4  ±  I/4               Inches

•.............         18-5/8±1/8                 Inches

•.............    16.13/32±1/8                Inches

..............    13.11/32±1/8                 Inches

Scro®n  Dimensions  (PToiectod):

17-9/16                Inches

15-I/8                Inches
12                 Inches

172       Sq.   Inches

•.............           4.1/2±1/8                 Inches

...........................      J149A1

...........................           Jl-21

...........................       87-208

...........................              8HR

•......................   13-1/2   Pounds

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

12"  x  15-1/8"  Screen  Size

RATINGS:

Design  Maximum  System

unl®Ss  Oth.rwis.  Spocifi®d,  Voltog®  Voluos  ar.   Positive
with  Reap.ct  to  Grid  I.

Maximum  Anode  Voltage    ...........

Minimum  Anode  Voltage  (Note  2)   ......

Maximum  Grid  4  Voltage  (Focusing

Electrode)..................

Maximum  Grid  2  Voltage     ...........

Cathode  Voltage:

Maximum  Negative  Value   .........,

Maximum  Negative  Peak  Value   .....,

MaximuTn   Positive  Value    .........,

Maximum   Positive  Peak  Value    .....,

Maximum  Hooter-Cathode  Voltage
Heater nogativo  with  respect  to  cathode

During   warm-up   period  not  to  exceed

15   seconds   .................

After  equipment  warm-up  period     .  .  .
Hooter  positive  with  rospoct to  cothod.

TYPICAL  OPERATING  CONDITIONS:

...     23500              Volts

•..12000              Volts

+1100,  -550             Volts

...          700             Volts

...                0    VoltsDC

...                 2               Volts

•..           154    VoltsDC

...           220              Volts

450             Volts
200             Volts

200             Volts

CATHODE   DRIVE  SERVICE:

Unless  Otherwise  Specified,  All  Voltogo  Values
are  Positive  with   Rospoct  to  Grid  1.

Anode  Voltage  ..............

Grid  4  Voltag.  (Focusing   Electrode)

Grid  2  Voltage  (Note  3)  ........

Cathode  Voltage  for  roster  cutoff     .

20000    Volts  DC
250    Volts  DC

500    Volts  DC
45  to  95    Volts  DC

LIMITING  CIRCUIT  VALUES:

Maximum  Grid  I   Circuit  R®sistanc®    .......                 I.5     MogoLims

Minimum  Grids  2  &  4  Circuit  Resistance  (Note  4)   10000              Ohms

1.   H®atcr    worm-up   time    is    defin.d   as   the   time   required    for   the
voltage  across  the  heater  to  reach  80%  of  its   rated  value  after
applying  4  tim.a   rated  heater  voltage  to  a   circuit  consisting  of

the tub.  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rated  hoator  current.

2.   Brilliance  and  de{inition  decreos®  with  decr®osing anode  voltage.

Operation   with   onod®   voltage   loss   tlian   12000  volts   in   not  rec-

omm.nded.

3.   It   js   r®comm®nd®d   that   not   I.ss   than   300   volts   on   Grid   2  be

us.d,  as  resolution  is  affected  at  lower  ¢oltoges.

4.   Protective  I.esistonco   in   the  grid  2   and  grid  4  (focus  ol®ctrode)
cil.cuits  is  advisob]®  to  proven.  domag®  to  the  tube.

X-RAY  WARNING:    Operation  with  voltages  in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUE3E   DIVISION,   ELMIRA,   NEW   YOF{K



19BWP4 WesTinghouse
Page  2
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NOTE   1:    Yoke   Reference  Lino  is  determined  by  plane  C-C`  of  JE1)=C   Referonce.Line  Caug®  No.   i26  when   seated   on  funnel  of  tube.    With  a

minimum   neck    length   tube,    the   PM   centering   rtiagri®t  (9  to  P   Fauss)   should  extend  no  more  thcln  2-I/8.  from  Yoke  Reference  Line.

NOTE   2:    Lclteral   strains   on  the  base  pins  must  be  avoided.    The   socket  shoulc!  hove  flexible   loads   permitting  free  movement.    The  perimeter

of  the   base  wafer  will   be  inside  a   1-3/4.  dic:motor  circle  concentric   with   tube  axis.

NOTE  3;     External   conductive  coating   forms   supplementary  filter  capacitor  and   must  be  grounded.

NOTE   4:     Neck  diameter  may  be  a   maximum   of   1.168-at  the  splice.

NOTE   5:     Anode  terminal   alignment  with   pin  4  has  angular  tolerance  about  tube  clxis  of  ±30®.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  I)yimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF{ONIC   TUBE   DIVISION,   ELMIF3A,    NEW   YOF3K



Westinghouse® 19CMP4

May   15,1962

TELEVIsloN  PICTURE  TUBE  TYPE  19CMP4

114oMagnetic  Deflection

Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL
Focusing  Method  ............

Deflection  Method   ...........

Deflection  Angles  (Approx.):

Hori zontal    ...............

Verti ca I  .................

Diagono'................

Direct  lnterelectrode  Capocitancos:

Electrostatic  Focus
4-3/8" Neck  Length

Low  G2  Voltage  (30  Volts)

Low  Voltage  Electrostatic
•.........      Magno'ic

......         103      Degrees

I.....           86      Degrees

•.....           114       Dogr®os

Cathode  to  all   other  ®Iectrodes,  (Approx.) ....              5                P#f
Grid   1  to  all   other  electrodes,  (Approx.)  .....              6                 4tf/f
Extemal  Conductive  Coating  to  Anode:
Maximum..................

Mi n i in l'm     ........,,..,.....

Heater  Current  at  6.3  Volts   ........

Heater   Warm-up  Time®   ...........

A

•      1500               „pf
•.1000                upf

450  ±  5%                Ma.
.             11       Seconds

OPTICAL

Phosphor  Number .............,........    Aluminized   P4

Light  Transmittance  at  Center,  approximate ......     78  Percent

MECHANICAL

OverallLength    ®   ..............           11-5/8±1/4               lnc:has

Greatest  Dimensions  of  Tube:
Diagonal   ..................           18-5/8±1/8               Inches

Width     ....................     16-13/32±1/8               Inches

Height ....................    13-11/32±1/8               Inches

Minimum  Useful   Screen   Dimensions  (Proiocted):

17-9/16              Inches

15-I/8             Inches

12               Inches

]72    Sq.   Inches

4-3/8  ±  I/8            Inches
...........       J149

...........    J1-2l

..........    87-208

...........       8HR

•......   '3-I/2  Lbs.

Diagonal   .   .

Horizontal    .

Vertical  .   .   .

^I®o.....
Neck  Length .
Bulb......

Bulb  Contact.
Base,,.,,
Basing.....

Weight.....

64c

External  Conductive  Coating
Spherical   FaceplQte

No  Ion  Trap
12"  x  15-I/8"  Screen  Size

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive
with   Respect  to  Grid   I.

Maximum  Anode  Voltage   ..........

Minimum  Anode  Voltage  A    .........

Maximum  Grid  4  Voltage  (Focusing

Electrode)...................

Maximum   Grid   2   Voltage    ...........

Minimum  Grid   2  Voltage ............

Cathode  Voltage:

Maximum  Negative  Value ..........

Maximum  Negative  Peak  Value  ......
Maximum   Positive  Value  ..........

Maximum  Positive  Peak  Value   ......

Maximum  Hedter-Cathode  Voltage

Hooter  negative  with  respect to  cothodo
During  warm-up  period  not  to  exceed

15   seconds ..................

After  equipment  warm-up  period    ....
Heater  positive  with  respect  to  cathode

TYPICAL   OPERATING  CONDITIONS

•..      20000             Volts

•..12000              Volts

+1700,  -550             Volts
•..              60             volts
•..             20             volts

0    Volts  DC
2             Volts

•..             154    VoltsDC

.   ..            220             Volts

CATHODE   DRIVE  SERVICE

Unless  Otherwi se  Spocifiod,  All  Voltage  Voluos
ore  Positive  with   Respect  to  Grid   I.

Anode  Voltage    .....................       16000    Volts   DC

Grid  4  Voltage  (Focusing  Electrode)    ......    0  to  400    Volts  DC

Grid   2  Voltage .......   :   .............                    30    Volts   DC

Cathode  Voltage  for  roster  cutoff .........    30  to  45    Volts  DC

LIMITING  CIRCUIT   VALUES

Maximum   Grid   I   Circuit  Resistance  .........         1.5      Megohms

Minimum  Grids  2&4  CircuitResistancet .....  10000              Ohms

®   Heater    warm-up    time    is    defined   as    the    time    required   for   the

voltage   across   the   heater   to   roach   809ro   of   its   rated   value  after
applying   4   times   rated   heater   voltage   to   a   circuit  consisting  of

the   tube  heater  in  series   with  a  rosistonce  equal   to  3  times  rated

hooter  voltage  divided  by  rated  hoator  current.

A   Brillionce  and  definition  decrease  with  decreasing  anode  voltage.
Operation   with   anode   voltage   less   than    12000   volts   in   not  roc-
ommend®d.

t    Protective   resistance   in   the   grid   2  and   grid   4(focus  oloctrode)
circuits  is  advisable  to  prevent  damogo  to  the  tube.

X-RAY  WARNING:    Operation   with  voltclg®s  in  ®xcoss  of   16KV  may

require  shielding  to   limit  rodiotion  of  very  soft  x.rays.

Tolovjsion  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTFioNIC   TUBE   DIVISION,  ELMLRA,   NEW   YORK



19CMP4 Weslinghouse
Pago 2

R.

5"+  I "
8-4

I" I"                                 3"     I"

4-8                     8    8

AnodeRecesseCavity,JEDEC

I+

'r,£:,I

8

II/

|erENEL/
I42"MI

3Jl:I1''8
`r3R?"1I,

\tn.:y,ion,d
ng

3,!!!"FE5!i,:g,(NotesT

a

d    Small

Jl-2I    (Note  5)

NOTE   1:    Yoke   R®foi®nc®  Lin.  ls  dot.rmin®d  by  plono  C.Ct  of  JEDEC  Ref®lence.Uno  Gauge  No.  T26  when  s®at®d  on  funnel  of  tube.    With  a
minimum   neck   longth   tube,   the   PM   c®ntering   mogn®t  (0 .a  8  gauss)  should  oxtond  no  more  than  2.1/8'  from  Yoke  Roferonco  Line.

NOTE  2:    Lo.®ial  strolns  on  the  bos®  pins  musl  b®  avoided.    The  sock.t  should  have  flexible  loads  permitting  free  movement,    The  p®riiTlet®r
of the  base  wafor  will  bo  inside  a  I.3/4. dlamotor  circle  concentric  with  tube axis.

NOTE  3:    External  conductlvo  coating  forms  suppl®montary  filter  copocitor  and  must  bo  grounded.

NOTE  4:    N.ck  diom®t®r  may  bo  a  maximum  of  I.168-at  .ho  spllc®.

NOTE  5:    Anode  torml nol  olignm.nt  with  pin  4  hoe  angular  toleronc®  about  .ubo  axis  of  ±80®.

The information  contained  herein iB  supplied without assuming responsibility for infringement  of patents  or  other rights  of third  parties  which
may .eBultfrom its  use.  No license  i8  granted byimplication  or other`^rise  under any patent or patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF{ONIC   TUBE   DIVISI0N,  ELMIRA,   NEW   YORK



Westinghouse® 19EGP4

February   15,   1966

QUICK .REFEF3ENCE  DATA

114°  MAGNETIC  DEFLECTION             FILLED-RIM   IMPLOSION  PROTECTION                      6.3  VOLT,   450  MA  HEATEF3

12''  X   15.125"  MIN.   SCREEN   SIZE

4.375''  NECK   LENGTH

ELECTRICAL

Focusing  Method  ,

Deflection  Method

a

DETAILED  DATA

...... Low  Voltage  Electrostcltic

•................   Magnetic

Deflection   Angles  (Approx.):

Diagonal...........................

H or i zontc] I    .........................

Vert i ca I  ...........................

Direct  lnterelectrode  Capacitances:
Cathode  to  All  Other  Electrodes  (Approx.) .....
Grid  No.   ]   to  All  Other  Electrodes  (Approx.)  .   .  .

External   Conductive  Coating  to  Anode:    (Note  5)
Mi ni mum .........................,

Maximum.........................

.114    Degrees

.102    Degrees

.  86    Degrees

•....    5    pF

I....    6    pF

.   .   .1250     pF

•  .   .   '750    pF
Resistance  Between  External  Conductive   Coating   and

lmplosion   Protection  Hardware  (minimum)  .......    5    Megohms

HoaterCurrentat6.3Volts   ............. 450±597o                  rnA

Heater  Warm-up   Time   (Note   I) ................. 11       Seconds

OPTICAL
Phosphor  Number  ......................   Aluminized  P4

Light  Transmittance  ot  Center  (Approx.) ..............   49%

MECHANICAL
Over-all   Length .....................

Neck  Length  .......................

Greatest  Dimensions  of   Tube:
Diagonal........................

W idth ...........................

Heigllt..........................

Minimum  Useful  Screen   Dimensions  (Proiected):

Diagonal.........................

Horizontal   Axis ....................

Vertical   Axis   .....................
•Areo    ,    ®    1,    ,    ,    ~    ,,,,,,,,,    ~    ~    ,,,,    ~    ,    ,    \    ,

lmplosion  Protection ..................

Bulb    Contact   ......................

Bulb............................

Base....,,,.....................

Bo si ng ...........................

Net  Weight  ........................

G4c

.11.625"  ±0.250"

.     4.375"±0.125"

.  20.87.5" ± 0. 094"

.  17 .125.' ± 0. 063"

.14.078,, ±0.063"

•,.....    17.562"

•.....   '5.125"

......   ]2.000,,

.    172  Sq.   Inches

....  Filled   Rim

....    EIA  Jl-21

.   .   .   EIA  J149F1

.  .   .    EIA  87-208

.....   EIA  8HR

•   .16.250  Pounds

G2  VOLTAGE  (50  VOLTS)
SPHERICAL  GRAY  FILTER GLASS

RATINGS
Design  Maximum  System

Unless  Otherwi se  Specified,  Voltage  Values  ore  Positive

cnd  Measured  with  Respect  to  Grid  1.

Maximum  Anode   Voltage  (Note  2)   .  .
MiniiTium  Anode   Voltage   ........

MQximum  Grid  4  (Focusing   Electrode)

Voltage...................

Maximum  Grid  2  Voltage   ........

Minimum  Grid  2   Voltage .........

Cathode  Voltage :
Maximum  Negative   Bias  Value   .   .  .

Maximum  Negative  Peak  Value  .   .  .

Maximum  Positive  Bias   Volue   .  .  .

Maximum  Positive  Pec]k  Value   .   .   .

.... 21000    Volts

.... 12000    Volts

+1100,-550    Volts
.....     60    Volts

.....      20    Vol,s

......    0     Volts

......    2    Volts

.....   '54    Volts

.....   220    Volts

Maximum  Heclter-Cathode  Voltclge:

Heater  Negative  with  Respect  to  Cathode:
During  Warm-up  Period  not  to   Exceed   15  Seconds  .   .  450    Volts
After   Equipment  Warm-up  Period  .............   300    Volts

Heater  Positive  with  Respect  to  Cathode  ........   200    Volts

LIMITING  CIRCulT  VALUES
Maximum  Grid   1   Circuit  Resistance  ...........   1.5    Megohms

Minimum  Grids2& 4Circuit  Resistance(Note3)...10000            Ohms

TYPICAL  CATHODE   DRIVE  OPERATION

Unless  Otheiwise  Specified,  all   Voltage  Volues

ore  Positive  with  Respect  to  Grid   I.

Anode  Voltcigo  (Note  2) .................... 16000    Volts

Grid  4  Voltage  (Focusing   Electrode)  (Note4) ..... Oto400    Volts

Grid   2  Voltage ...........................      50     Volts

Cclthode  Voltage  for  Roster  Cutoff ...........    35to55    Volts

NOTES

1.    Heater    worm-up    time   is   defined   as   the   time   required   for    the
voltc)ge   across   the   heater   to  reach  80%  of  its  rated  value  cifter
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of
the   tube   heater   in   series   with   a   resistance   equal   to   3   times
rated  hec]ter  voltcige  divided  by  rated  heater  current.

2.    Operation  with  voltage  in  excess  of   16KV  may  require  shielding
to  limit  rcldiation  of  very  soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits  is  advisable  to

prevent  arc  damage.

4.    With  the  cathode  bias  voltage  and  video-signal  voltage  odiusted
to    give   an    anode    current    of    150    microclmperes   on   a   12"   by

15.125"    pawern    from    type   2F2l   monoscope  or   equivalent.
Individual    tubes    will    hove    sotisfoctory   focus   ot   some   value

between  0  and  400  volts.

5.    Includes  implosion-protection  hQrdwclre.

WESTINGHOUSE   ELECTF3lc   CORPORATION,  ELECTFtoNIC   TUBE   DIVISION,  ELMIF`A,   NEW   YORK
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A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flared  end  of  JEDEC  Refel.ence  Line  Gc.uge  No.126 when  seated  on  funnel of  tube.
With   ci   minimum   neck   length   tube,   the   PM  centering  magnet  (0  to  8  gauss)  should  extend  no  more  than  2.125"  from  Yoke  Reference  Line.

8.    Lateral    strains   on   base   pins   must   be   clvoided.     The   socket  should  have  flexible  leads  permitting  movement.    The  perimeter  of  the  base
wafer  will  be  inside  a   1.750"  diameter  circle  concentric  with  tube  c]xis.     Base  pin  4  clligns  with  maior  axis  with  in  30°  and  is  on  same side

os  anode  terminal,

C.    External   conductive  coating  forms  supplementary  filter  capocitonce  and  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of  I.168"  ot  the  splice.

E.    Transparent  insulating  coating  3"  in  diclmeter.    Clean  only  with   soft,  dry,  lintless  cloth.

F.    Shell  must  be  grounded.

C.    Point  ..Z.'  is  located  on  the  tube  diogonol  at  the  faceplate  surface.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for infringement  of  patents  or  other rights  of  third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise  under any patent or  patent rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF}IC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K



Weslinghouse 19EJP4

December   1,   1965

114°  MAGNETIC  DEFLECTION

12"  X    15.188"  MIN®   SCREEN   SIZE

4.375''  NECK  LENGTH

SPHERICAL  GRAY  FILTER  GLASS
EXTERNAL  CONDUCTIVE  COATING

ELECTRICAL
Focusing  Method  .

Deflection  Method.

QUICK  REFERENCE  DATA

TENSION   BAND 6.3  VOLT,  450  MA  HEATER

lMPLOSION   PROTECTION                             LOW  G2VOLTAGE  (30  VOLTS)
NO   ION  TRAP

ELECTROSTATIC  FOCUS
ALUMINIZED  SCREEN

DETAILED  DATA

Low  Voltage  Electrostotic
•..........   Magnetic

Deflection  Angles  (Approx.):

Diagonal........................

Horizontal......................

Vertical........................

Direct  lnterelectrode  Capacitonces:
Cathode  to  All  other  E lectrodes  (Approx.) .  .

Grid  No.  I  to  all  other  Electrodes  (Approx.) .

External  Conductive  Coating  to  Anode:

Minimum.......................

Maximum.....................-

114    Degrees

103    Degrees

86    Degrees

•...    5    pF

....   6    pF

c   .1000     pF

.   .1500    pF
Resistance  Between  Externol  Conductive  Coating  and

lmplosion   Protection  Hardware  (minimum)   .......   5    Megohms

HeaterCurrentat6.3Volts .............     450±5%                  rnA

HeaterWarm-upTime(Note1)®   ..............     11       Seconds

OPTICAL
Phosphor  Number ......................   Aluminized   P4

Light  TrQnsmittance  at  Center  (Approx.) .............   a   499ro

MECHANICAL
Over-all   Length .....................

Neck   Lengtho   ......................

Greatest  Dimensions  of  Tube:
Diagonal........................

W idth ...........................

Height..........................

Minimum  Useful  Screen  Dimensions  (proiected):

Dic]gonal........................

Hori  zontal   Axis ....................

Vertical   Axis ......................

Area...........................

Implosion   Protection ..................

Bulb  Contact .......................

Base,,,,,,,,,,,,,,,,,,.,,,,.....

Basing...........................

Net  Weight  ....   '   ...................

Bulb............................

64c

HH

8HR

11.625"   ±  0.250"

4.375"   ±  0.125"

18.733"   ±  0.1251'

16.552"   ±  0.125"

13.446"  ±  0.125"

•....   17.562"

.....   '5.188"

•.......   12"

172  Sq.   Inches

.  Tension  Bcind

.   .   .    EIA   J1-21

.  .    EIA  87-208

....   EIA  8HR

.   .   .15  Pounds

.   .   EIA  J149F1

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive
and  Measured  with  Respect  to  Gi.id  1.

Maximum  Anode  Voltage  (Note  2).  .  .

Minimum  Anode  Voltclge .........

Maximum  Grid  4  (Focusing  Electrode)

Voltage..................

Maximum  Grid  2  Voltage  ........

Minimum  Grid   2  Voltage    ........

Cathode  Voltage:
Maximum  Negative  Bias  Value   .  .   ®

Maximum  Negative   Peak  Vc]lue  .   .  .

Maximum   Positive   Bias  Value ....

Maximum  Positive   Peak  Value  .  .  .

...    20000    Volts

...     12000    Volts

+1100,   -550    Volts

...... 60    Volts

...... 20    Volts

......    0    Volts

......     2    Volts

.....   154    Volts

.....  220    Volts

Mciximum  Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to  Cathode:
During  Warm-up  Period  not  to  Exceed  15  Seconds  .  a  450    Volts

After  Equipment  Warm-up  Period  .............   300    Volts

Heater  Positive  with  Respect  to  Cathode .........  200    Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid   1   Circuit  Resistance  ...........   1.5    Megohms

Minimum  Grids  2& 4  Circuit  Resistance (Note3)..10000            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unless  Otherwise  Specified,  all  Voltage  Values
are  Positive  with  Respect  to  Grid  I.

Anode  Voltage  (Note  2)  ..............,

Grid  4  Voltage  (Focusing  Electrode}  ......

Grid  2   Voltage ..............,.....,

Cathode  Voltage  for  Roster  Cutoff ........

.    16000    Volts
0  to  400    Volts
.   .   .     30    Volts

30  to  45   Volts

NOTES

I    Heater    warm-up   time    is   defined  as   the   time   required   for   the
voltage   across   the   heater   to   reach  809ro  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equcil   to   3   times
rated  heater  voltage  divided  by  rated  heater  current.

2.    Operation  with  voltage in  excess  of  16KV  may  require  shielding

to  limit  radicition  of  very  soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits  is  advisable  to

prevent  damage.

WESTINGHOUSE   ELECTF{lc   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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Tension     Bond    8`

Clip    (See    Detail)

(Note    E)

Z     \6'`.."J-'7M5,8l

42  937"Fi.

``./if-ll
4l.coo"Pl,,1,I

(

I
12.000

I               46.906"R.I

M'n.Screen

41.875"R.                   I

1         ,343"R.
I                   0.968;.

I_                                    ,5',8

I  "   Min.

I-                                  Scre en

I I , t) £ J-±0,250"

;::±ol25T4oiz3

I

`j tI

360
4-750

\  \<,\i
Mlni

nodeEDEC      NQnsuloting

Tension   Bond

CLIP    DETAIL

A.    Yoke   Reference   Line   is   determined   by   plane   surface   of   flcired   end   of   JEDEC  Reference  Line  Gauge  No.126  when  secited  on  funnel  of

tube.     With   a   minimum   neck   length   tube,  the  PM  centering  magnet  (0  to  8  gouss)  should  extend  no  more  than  2.125"  from  Yoke  Reference
Line.

a.    Lateral   strains   on   base   pins   must   be   avoided.     The   socket  should  hove  flexible  leclds  permitting  movement.    The  perimeter  of  the  base
wafer   will   be   inside  a  1.750"   diameter  circle  concentric  with  tube  axis.    Base  pin  4  aligns  with  moior  axis  within   30°  clnd   is  on   same  side

as  cinode  terminal.

C.    External  conduc.five  coating  forms  supplementary  filter  cclpacitance  and  must  be  grounded®

D.    Neck  diameter  may  be  a  maximum  of  1.168"  at  the  splic.e®

E.    Tension  band  must  be  grounded.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents.or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplicatiorl  or othert`'ise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE    ELECTRIC    COF`POF3ATION,   ELECTF30NIC   TUBE    DIVISION,   ELMIF3A,    NEW   YOF3K



Weslinghouse' 19ELP4

July   15,1965

114°  Magnetic  Def lection

Rectangular  Glass
Aluminized  Screen

Gray  Filter  Glass

ELECTRICAL
Focusing  Method  .......

Def lection  Method   ......

TELEVISION  PICTURE  TUBE  TYPE  19ELP4

6o3  Volt,  600  rnA  Heater
Electrostcitic  Focus
4ol25t'  Neck  Length

Low  Voltage  Electrostotic
•..........  Magnetic

Deflection  Angles  (Approx.):

H or i z onto I    .....................

Vertical,,,,,....,.............

Diagonal......................

Direct  lnterelectrode  Ccipacitances:

Cathode  to  All  Other  Electrodes,  (Approx.)
Grid  I   to  All   Other  Electrodes,  (Approx.)   .

Externcll  Conductive  Coating  to  Anode:

Maximum.....................

Minimum      ,,,,    ®    ,    ,    ,    ®    ,   ,    ®    ,    ,    1    ,,,,,,

Heater  Current  ot  6.3  Volts   ...........

Heater  Warm-up  Time  (Note  1 ) ..........

....    103    Degrees

.,...  86    Degrees

....    114    Degrees

.....  5                  pF

...... 6                   pF

.... 1500                  pF

.... T000                  pF

.600  ±  5%               rnA

.....   11     Seconds

OPTICAL
Phosphor  Number  ......................   Aluminized  P4

Light  Transmittance  at  Center,.Approximate   ...... 78  Percent

MECHANICAL
Overcill   Length    .....................

Greatest  Dimensions  of  Tube:
Diagonal.........................

Width...........................

Height  I   .........................

Minimum  Useful  Screen  Dimensions  (Projected):

Diagonc,I........................

Hor i zonta I    .......................

Vertical....,,,,,,.,..,.,.-,,,,,.

A,ea...........................

Neck  Length .......................

Bulb............................

Bulb  Contact .......................

Base,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Ba s ing ...........................

Weight...........................

G4c

11.375"  ±  0.250"

18.625"  ±  0.125"

T6.406"  ±  0.125"

13.343"  ±  0.125"

•....   17.562"

.....   15.'25"

•....   12.000"

172  Sq.   Inches

4.125"  ±  0.125"

.   .   EIA  J149A1

.   .   .    EIA   Jl-21

.  .   EIA  87-208

....   EIA  8HR

.   .13.5  Pounds

External  Conductive  Coating
Spherical  FQceplate

12o000"  X  15®125"  Screen  Size

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage   Values  are  Positive
with  Respect  to  Grid  1.
Maximum  Anode  Voltage   ............

Minimum  Anode  Voltage  (Note  2) .......

Mciximum  Grid  4  Voltage  (Focusing

E lectrode)    ...................

Maximum  Grid  2  Voltage   ,...........

Cathode  Voltage:

Maximum  Negative  Value ...........

Mciximum  Negcitive  Peak  Value  .......

Mc]ximum   Positive   Volue  ...........

Maximum  Positive  Peak  Value   .......

Maximum  Heater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode

During  Warm-up  Period  not  to'Exceed
45  Seconds ...................

After  Equipment  Worm-up  Period  .....

Heater  Positive  with  Respect to  Cathode

TYPICAL  OPERATING  CONDITIONS

....  18000             Volts

....  10000             Vol,s

+1100,  -550            Volts
...... 550             Volts

.......  0    Volts  DC

.......  2              Volts

.....    154    Volts  DC

.....    220             Volts

CATHODE  DRIVE  SERVICE

Unless  Otherwise  Specified,  All  Voltage  Values
are  Positive  with  Respect  to  Gri d   1.
Anode  Voltage .......................   14000    Volts   DC

Grid  4  Voltage  (Focusing  Electrode)   ......    0  to  400    Volts  DC
Grid  2  Voltage  (Note  3) ..................    400    Volts  DC

Cathode  Voltage  for  Roster  Cutoff ........    36  to  94    Volts  DC

LIMITING  CIRCUIT   VALUES

Maximum  Grid   1   Circuit   Resistance ...........   1.5    Megohms

Minimum  Grids  2  &  4Circuit  Resistance(Note4)..10000            Ohms

NOTES

1.    Heater    warm-up    time    is   defined   as   the   time   required   for   the
voltage   across   the   heater   to   reach  8097o  of  its  rated  value  after
applying   4  times   rated  heater  voltage  to  a  circuit  consisting  of
the    tube    heater   in   series   with   a   resistance   equal   to   3  .imes
rated  heater  voltage  divided  by  rclted  heater  current.

2.    Brilliance     and     definition     decrease    with     decreasing    anode
voltage.     Operation  with  anode  voltage  less  than  10000 volts  is
not  recommended.

3.    It   is   recommended   that   not   less   than   300   volts   on   Grid   2   be
used,  os  resolution  is  affected  at  lower  voltages.

4.    Protective   resistcince   in   the  grid  2  and  grid  4  (focus  electrode)
circuits  is  advisable  to  provont  damage  to  the  tube.

X-RAY  WARNING:    Opercltion    with   voltages    in   excess   of   16KV
may  require  shielding  to  limit  radiation  of  very  soft  x-rays.

WESTINGHOUSE   ELECTRIC   COF2POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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0.375"R.

13.343"
±0.125"

7.250"±0.125

0.250"

•|  ±8,i25::

Anode
II/ Ftecesse

Coy ity
/JEDECe/

4.75o"

tnoa¥'jantjng
External
Coating   (Notec)

A.    Yoke  Reference  Line  is  determined  ty  plane  surf-ace  of  flc]red  end  of  JEDEC  Reference-Line  Gauge  No.126 when  seated  on  funnel of  tube.
With  a  minimum  neck  length  tube,  the  PM  cent-ering  IT`agrlet  (0  io  8  gauss)  should  extend  no  more  than  2.125"  from  Yoke  Reference  Line.

a.    Lateral   strains  on  the  bclse  pins  must  be  avoided.    The  socket  should  have  flexible  leclds   permitting  free  movement.    The  perimeter  of  the
base   wafer   will   be    inside   a  I.750"  ciiclmeter  circle  concentric  with  tube  axis.    Anode  terminal  alignment  with  pin  4  has  angular  tolerance
about  tube  axis  of  ±30o.

C.    External   conductive  cooling  forms  supplementory  filter  capacitor  and tTlitst  be  grounded.

Do    Neck  diameter  may  be  a  maximum  of  I.168"  at  the  splice.

The  information  contained  herein  is  supplied  without  assnming  responsibility  for  infringernent  of  patents  or  other rights  of third  parties  which
may result from its  use.   No license  is  granted  byimplication  or otherw-ise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF3lc   COF3PORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,    NEW   YORK
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WesTinghouse® 19ERP4

September  15,   T965

QUICK  REFERENCE  DATA

114°  MAGNETIC  DEFLECTION                  BANDED  IMPLOSION   PROTECTION                          6.3  VOLT,   600  MA  HEATER

12"  X   15.125"  MIN.  SCREEN   SIZE

4.125"  NECK   LENGTH

SPHERICAL  GRAY  FILTEF2  GLASS

ELECTRICAL

Focusing  Method  ,

Deflection  Method

DETAILED  DATA

Low  Voltage  Electrostatic

•..........  Magnetic

Deflection  Angles  (Approx.):

Diagonal.......................

Hori zonta I    ......................

Vertical  .   .   .   a   ....................

Direct  lnterelectrode  Capclcitances:

Cathode  to  All  Other  Electrodes  (Approx.).   .

Grid  No.1   to  All  Other  Electrodes  (Approx.)

External  Conductive  Coating  to  Anode:

Minimum.    ,    ®    ,    ®    .,,....    ®    a    .........

Mci x i mu in    ...............-.--...

114    Degrees

102    Degrees

86    Degrees

I...    5    pF

I...    6     pF

•   .1750    pF

a   .   '250    pF

Resistance  Between   Externcil  Conductive  Coating  cind

lmplosion   Protection  Hardware(minimum)    .......   5    Megohms

HeoterCurrentclt6.3Volts    ...........   o   o600±59?a                   rnA

HeaterWarm-upTime(Note1)     ..............   ®11       Seconds

OPTICAL
Phosphor  Number ...................   ®   .   .   Aluminized   P4

Light  Transmittance  at  Center  (Approx.)  ..............   499ro

MECHANICAL

Over-all   Length  .....................

Nec.k   Length  .......................

Greatest  Dimensions  of  Tube:
Diagonal.......................a

W i d th ...........................

Height..................a.......

Minimum   Useful   Screen  Dimensions  (Proiected):

D ic]gona I    ........................

Horizontal   Axis  ....................

Vertical   Axis    .....................

Arec\...........................

Implosion   Protection .............   o   ....

Bulb   Contact .......   ®   .........   ®   .   .   .   a   .

Bulb    .    '    ..........    a    ®    .............    ®

Base  ,,,,,,,,,,,,,,,,    ®     ®     ,     e     ,,,,     ®     ,     ,     ®

Basing...........................

Net  Weight   ......    ®   .................

HH

8HR

11.375"   ±  0.250"

4.125"   ±  0.125"

18.733"  ±  0.loo"

16.552"  ±  0.loo"

13.446"  ±  0.loo"

•....   17.563,,

•....   '5.125,,

•.......   12"

172  Sq.   Inches

.  Tension  Band

.   .   .    EIA  Jl-21

a   a   EIA   J149F1

.   o    EIA   87-208

....   EIA   8HR

.   .   a   15  Pounds

ALUMINIZED  SCREEN

NO  ION  TRAP

ELECTROSTATIC  FOCUS

RATINGS

Design  Maximum  System

Unless  Otherwise  specified,   Voltage  Values  are  Positive

and  Measured  with   Respect  to  Grid   1.

Maximum  Anode  Voltage  (Note  2)®   .  .

Minimum  Anode   Voltage    ......   a   .

Maximum  Grid  4  (Focusing   Electrode)

Vo lta ge   ..................

Maximum   Grid   2   Voltcige    ........

Minimum   Grid  2   Voltage .........

Voltage:

Maximum  Negative  Bias  Volue   .   .   .

Maximum  Negative  Peak  Value  .  .   .

Maximum   Positive  Bias   Volue   .   .  .

Maximum   Positive  Peak   Value   .   .   .

...    23000    Volts

...     11000    Volts

+1100,   -550    Volts
.   .   a  .   .   .  550     Volts

......   200     Volts

......    0    Volts

......    2    Volts

.....   154    Volts

.....  220    Volts

Maximum  Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to  Ccithode:

During  Worm-up  Period  not  to  Exceed  15  Seconds  .  .  450    Volts

After   Equipment   Worm-up   Period  ........   ®   .   .   .   a   300    Volts

Heater  Positive  with  Respect  to  Cathode   ........  200    Volts

LIMITING   CIRCUIT  VALUES

Maximum  Grid   I   Circuit  Resistance   a   .   .   ®   .......   1.5    Megohms

Minimum  Grids2&  4Circuit  Resistance(Note3)...10000             Ohms

TYPICAL  CATHODE  DRIVE  OPERATION

Unless  Otherwise  Specified,  all  Voltage   Values

are  Positive  with   Respect  to  Grid   I.

Anode  Voltage  (Note  2)  ...............

Grid  4  Voltage  (Focusing   Electrode)   ......

Grid  2   Voltage(Note   5)   ...............

Cathode  Voltage  for  Roster  Cutoff ........

.    20000    Vol,s

.  .  .  200    Volts

.  .  .  400    Volts
36  to  78    Volts

NOTES

I.    Heater    warm-up   time    is    defined   as   the   time   required   for   the

voltage   across   the   heater   to   reach  809ro  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equal   to   3   times

rated  heater  voltQge  divided  by  rated  heater  current.

2.    Opercition  with  voltage   in  excess  of l6KV  may  require  shielding

to  limit  radiation  of  very  soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits   is  cidvisoble  to

prevent  damage.

4.    With  the  cathode  bias  voltage  cind  video-signal  voltage  odiusted

to    give    an    anode    current    of    150    microomperes   on   a   12"   by

15.125"     pattern     from     type     2F21      monoscope    or    equivalent.
Individual    tubes    will    have    sotisfoctory   focus   at   some   value

between  0  and  400  volts.

5.     It    is   recommended   that   not   less   than   300   volts   on   grid   2   be

used  as  resolution  is  affected  at  lower  voltages.

NEW   INFORMATION                                                                                                   TILE.VISION   PICTURE   TUBE

WESTINGHOUSE    ELECTF3IC    COF3POF`ATION,   ELECTF`ONIC   TUBE    DIVISION,   ELMIRA,    NEW    YOF3K
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*o.\OO

::61;i:'`:-`:\::i

41.000"a

41.875" R.

I.543''R.

42.937"R.

15.125"  Mi
Screen

T25"  12.boo"

„'

'I.376"M

-    . , ''
I   -                                 15.940"±0.125"                              -II

I--\--------- I--------/-11
\,.                         'o2o                         ,i

-:-:-:-   ,`JZ? ---  - =`-------_I_±0.125

±6,,:3:,,;+7   (wl:2e5;, ilf      -fNeontceeAT,neT-SmollButton

Conductive 7-Pin   Base
Coo t i n g JEDEC    NQ   87-208

(  Note   C  ) (Note    a)

Bclnd   83Deta„ )E)

11375"
±0.250

„                „                  4125"'' ±0.125

15

IIIIIII

I

446"

26::,

\
/  .>.-I 147 50'n.

±o..loo,, 12.±0.
IIIIIIII'1

860M\
'        \\inEs°:d:a:,n:Q

Coating
(  Note   F)

CE-C2277

Tension   Band

CLIP    DETAIL

A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flared  end  of  JEDEC  Reference  Line  Gouge  No.126 when  seated  on  funnelof  tube.
With   a   minimum   neck   length.   tube,   the   PM  centering  magnet  (0  to  8  gauss)  should  extend  no  more  than  2.125"  from  Yoke   Reference  Line.

a.    Lateral   strains   on   base   pins   must   be   avoided.    The  socket  should  have  flexible  leads  permitting  movement.    The  perimeter  of  the    base
wafer   will  be   inside  c)   1.750"  diameter  circle  concentric  with  tube  axis.     Base  pin  4  ciligns  with  major  axis  within  30°  and   is  on   same   side
as  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  copocitance  cind  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of  1.168"  at  the   splice.

E.    Tension  band  must  be  grounded.

F.    Transparent  insulating  coating  3"   in  diameter.    Clean  only  with  soft,   dry,   lintless  cloth.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of  third  parties  which
may resultfromits  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   E:LECTF]ONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse® 19FEP4A

September  15,   1965

QUICK  REFERENCE  DATA

114°  MAGNETIC  DEFLECTION

12"  X   15.125''  MIN.   SCREEN   SIZE

4.375"  NECK  LENGTH

SPHERICAL  GRAY  FILTER  GLASS

EXTERNAL  CONDUCTIVE  COATING

ELECTRICAL
Focusing  Method

Deflection  Method

TENSION  BAND 6.3  VOLT,  450  MA  HEATER

lMPLOSION  PROTECTION                             LOW  G2  VOLTAGE  (30  VOLTS)
NO  ION  TRAP

ELECTROSTATIC  FOCUS
ALUMINIZED  SCF{EEN

DETAILED  DATA

. Low  Voltage  Electrostatic
•...........    Magnetic

Deflection  Angles  (Approx.):

D iagonal    ....................-..

H or i z ontc] I    ......................

Ve r, i ca I  ,..,,,,.,,,,,,,,,,.,,,..

Direct  lnterelectrode  Capocitances:
Cathode  to  All  Other  Electrodes  (Approx.).  .

Grid  No.  I   to  All  Other  Elec+rodes  (Approx.I

External  Conductive  Coating  to  Anode:
Mi n i mu in ,,,,,,,,,,,,,,,,,,,,,,,

Maximum......................

114      Degrees

103      Degrees

.86     Degrees

.....     5    pF

•....    6     pF

.   .   .    1250    pF

I   .   .    1750     pF

Resistance  Between  Externol  Conductive  Coating  and
lmplosion  Protection  Hardware  (minimum)  .......    5    Megohms

HeoterCurrentat6.3Volts ..............  450±5%                  rnA

Heater  Warm-up  Time   (Note   1) ..,.............  11       Seconds

OPTICAL
Phosphor  Number  ......................    Aluminized  P4

Light  Tronsmittance  ot  Center  (Approx.) ..............    49%

MECHANICAL

Over.all   Length .....................

Neck  Length .......................

Greatest  Dimensions  of  Tube:
Diagonal........................

Width...............-...........

Height.-........................

Minimum  Useful  Screen  Dimensions  (proiected):

Diagonal........................

Horizontal  Axis  ....................

Vertical   Axis    .....................

A,eo,,,,,....-............-....

Implosion   Protection ..................

Bulb  Contact .......................

Bclse  ®   ,,,,,,,,,..................

Basing...........................

Net  Weight   ........................

Bulb............................

1
HH

8HR

11.625"  ±  0.250"

4.375"  ±  0.125"

18.733"  ±  0.125"

16.552"  ±  0.125"

13.446"  ±  0.125"

•....    T7.562"

•....    15.125"

........   12"

.172  Sq.   Inches

.  Tension  Bond

.   .   .     EIA  Jt-21

.  .    EIA  87-208

...   E'A  8HR

.  .  .15  Pounds

.  .    EIA  J149F1

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage   Values  ale  Positive
and  Measured  with  Respect  to  Grid  1.

Maximum  Anode  Voltage  (Note  2) .......
Minimum  Anode  Voltage .............

Maximum  Grid  4  (Focusing  Electrode)
Vo'tc,ge......................

Maximum  Grid  2  Voltage  ............

Minimum  Grid   2  Voltage .............

Ccithode  Voltage:
Maximum  Negative  Bias   Value  .......

Maximum  Negative  Peak  Value  .......

Maximum   Positive   Bias  Value ........

Maximum  Positive  Peak  Value   .......

Maximum  Heciter-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cotliode:

During  Warm"p  Period  not  to  Exceed  15
Second s ....................

After  Equipment  Warm-up  Period  .....

.  .  .     23500    Volts

.  .  .     12000    Volts

+1100,   -550    Volts

......  60    Volts

......  20    Volts

....... 0    Volts

....... 2    Volts

•....    154    Vol,s

.....   220    Volts

450   Volts
200    Volts

Heciter  Positive  with  Respect  to  Cathode   ........   200    Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid   1   Circuit  Resistance  ...........    1.5    Megohms

Minimum  Grids2&4Circuit  Resistance(Note2)...10000            Ohms

TYPICAL  CATHODE   DRIVE  OPERATION

Unless  Otherwise  Specified,  oll   Voltage   Volues
are   Positive  with  Respect  to  Grid  1.

Anode  Voltage  (Note  2) ...............

Grid  4  Voltage  (Focusing  Electrode}  ......
Grid  2  Voltage .....................

Cathode  Voltage  for  Roster  Cutoff ........

•  .16000    Volts

.Oto400    Volts

....  30   volts

.30to45    Volts

NOTES

1.    Heater   warm-up    time    is    defined   os   the  time   required   for  the

voltage  clcross   the   heater  to   reach   80%  of  its  rated  value  after
applying   4  times   rated   heater  voltage  to a  circuit  consisting  of

the    tube    heater   in   series   with   a   resistance   equal   to   3   times

rated  heater  voltage  divided  by  rated  heater  current.

2.    Operation  with  voltage  in  excess  of  16 KV  may  require  shielding

to  limit  radiation  of  very  soft  X-rays.

3.    PI.otective   resistance  in  the  grids  2  &  4  circuits  is  advisable  to

prevem  damage.

WESTtNGHOUSE   ELECTF3lc   COF3PORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K
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CLIP     DETAIL

A.    Yoke   Reference   Line   is   determined   by   plane   surface   of   flcired   end   of  JEDEC  Reference  Lino  Gouge  No.126  when  seated  on  funnel  of

tube.     With   a   minimum   neck   length   tube,  the  PM  centering  magnet  (0  to  8  gouss)  should  extend  no  more  than  2.125"  fl.om  Yoke  Reference
Line,

8.    Lateral   strains   on   base   pins   must   be   civoided.     The   socket  should  have  flexible  leads  permitting  movement.    The  p®rimoter  of  the  base
wafer   will  be  inside  a  1.750"   diameter  circle  concentric  with  tube  c]xis.    Base  pin  4  aligns  with  maior  axis  within  30°  and  is  on  same  side
as  cinode  terminal.

C.    External  conductive  coclting  forms  supplementary  filter  capacitance  clnd  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of  I.168"  at  the  splice.

E.    Tension  bond  must  be  grounded.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may result from its  use.  No license  is  granted  I)yimplication  or otherwise  under any patent or  patent rights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION, ELECTF20NIC   TUBE   DIVISION,  ELMIRA,    NEW   YORK

u



Shouse

Electrical
Focusing Method . . Low Voltage  Electrostatic
Deflection  Method    ............     Magnetic
Deflectlon  Angles  (Appi.ox.) :

Diagonal  ................     114    Degrees
Horizontal ...............     102   Degrees
Vertical    ...............,        86   Degrees

Direct lnterelectrode Capacitances:
Cathode to All  Other  Electrodes
(Approx.)
Grld  No.  1  to All  Other  Electrodes
(Approx.)

5pF

6pF
External  Conductive  Coating to  Anode:
( Note  1 )

Minimum     ................     1250   pF
Maximum    ................     1750   pF

Resistance  Between  External  Conductive
Coating and  lmplosion  Protection
Hard\mare  (minimum)  .......    5   Megohms

Heater Current at 6.3 Volts  . .  . 450 .+. 5%   rnA
Heater Warm-up Time (Note 2)  .  .11   Seconds

Optical
Phosphor Number  .........   Aluminized P4
Light Transmittance at Center

EiiE
(Approx.) 49%

Mechanical
Over-all  Length   .........   11.625" ±  0.250"
Neck  Length   ...........      4.375" _+. 0.125"
Greatest Dimensions of Tube:  (Excluding

Mounting  Lugs)
Diagonal

Width      `
Height

18.733''.+.0.125''

16.552''.+.0.125''
13.446''.+.0.125''

Minimum  Useful Screen  Dimensions
(projected):
Diagonal
Horizontal  Axis

17,562''
15.188',

Vertical  Axis .................     12.000''
Area   ..................    172 Sq.  I nches

lmplosion  protection    ......     Tension  Band
with  Mounting  Lugs

Bulb contact     ...............     E I A J 1 -21
Base
Basing

EIA  87-208
EIA  8HB

Net Weight    .................   15   Pounds
Bulb

64c

E I A J 1 49-F 1 A

TD 86-615   Page  13

Television  Picliire  Tube

Type:  19GEP4

19"  Black  & White
Banded with Mounting Lugs I mplosion Protection
114°  Diagonal Magnetic  Def lection
172 Square I nch Screen
6.3 Volt, 0.45 Ampere Heater
400 Volt Grid 2

Ratings
unless Otherwise Specified, Voltage Values are Positive and Measured with respect to Grid 1.
Maximum Anode  Voltage ( Note 3)
Minimum  Anode  Voltage
Maximum  Grid 4  (Focusing  Electrode)  Voltage
Maximum  Grid 2  Volt:age
Minimum  Grid 2  Voltage
Cathode Voltage:

Maximum  Negative  Bias Value
Maximum  Negative  Peak  Value
Maximum Positive  Bias Value
Maximum Posit:ive  Peak  Value

Maximum  Heater-Cathode  Voltage:
Heater Negative with  respect to Cathode:

During Warm-up  Perlod  not to  Exceed  15 Seconds
After Equipment Warm-up Period

Heater Positive  with respect to Cathode

Limiting Circuit Values
Maximum Grid  1  Circuit  Besistance
Minimum  Grids  2 &  4 Circuit  Besistance  (Note 4)

23000   Volts
11000   Volts

+1100, -550   Volts

Ty|3ical Cathode Drive Operation
unless Otherwise Specified, Voltage Values are Pasitive with respect to Grid 1.
Anode  Voltage ( Note 3)
Grid 4  Voltage (Focusing Electrode)
Grid 2  Voltage
Cathode  Voltage for  Raster Cut-off

550   Volts
200   Volts

0   Volts
2   Volts

154   Volts
220   Volts

450   Volts
goo   Volts
200   Volts

1.5   Megohms
10000          Ohms

18000   Volts
0 to 400   Volts

400   Volts
36to    78   Volts

Notes
1.     Includes implosion  prol:ection  hardware.

2.     Heater warm-up time is defined as the time required for the voltage across the heater to reach
80%  of  its  rated  value  after  applying  4 times  rated  heater voltage` to  a circuit consisting of
the  tube  heater  in  series with  a  resistance  equal  to  3  times  rated  heater voltage divided by
rated heater current.

3.    Operation  with  voltage  in  excess  of  16KV  may  require  shielding  to  limit  radiation  of very
soft  X-rays.

4.    Protective  I.esistance  in  the  grids 2  & 4 circuits is advisable to  prevent damage.

The  Information  contalnec!  herein  is  supplled  withoiit  assuming  responsibility  for  inf_rlngement
of patents or other rights of third parties which  may result from its use.  No license  ls granted by
implication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.

Octolaer 19ee
New I nformation
S6-2B-llC, S5-10B, WIT600
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Television  Piolilre  Tiibe

Type:  19GEP4

19"  Black & White
Banded with Mounting  Lugs I mplosion Protection
114° Diagonal Magnetic Deflection
172 Square Inch Screen
6.3 Volt, 0.45 Ampere Heater
4cO Volt Grid 2

Outline Notes
A.     Yoke  F]eference  Line  is  del:ermined  by  plane  surface  of  flared  end  of  EIA  F]eference  Line  Gauge  No.126 when seated on funnel  of tube.

With  a  minimum  neck  length  tube, the  PM  centering magnet (0 to 8 gauss)  should extend no more than  2.125" from Yoke  F]®feronco  Line.

a.#,e£']S:::+:§a°,n.7bgoapt:jj:§m:t::tc#c,:V::dnec:.nTrfce#tchkettu£°aux'j:.hBa:§eefi::'3':,:::gwi::mj#:rgaT:sV:Tt:Ti.3Tohoea#,:::e:a°:et::d:aa%aof:r

terminal.

C.     External conductive coating forms supplementary filter capacil:ance and must be grounded.

D.     Neck  diameter may  be a maximum of  1.168" at the splice.

E.    Transparent insulatlng coating,  3" in  diameter.  Clean  only  with soft,  dry, Iintloss cloth.

F.    Tension  band must be grounded.

G.    Point '`Z" is located on the tube diagonal at the faceplate surface.

H.    Tube shall fit on 0.312" pegs centerod at corners of 11.468" x  16.156" rectangle.  (Suggested stud diameter is 0.200" to a.250").

Westinghouse E lectric Corporation
Electronic Tube Division, Elmira, N.Y.14902
Printed in  u.S.A.



Westinghouse®

114°   Mcignetic  Deflection
Rectangular  Glass
Aluminized  Screen
Grcly  Filter  Glass

ELECTRICAL:

Focusing  M.thod  ,
D®floction  Method

TELEVIsloN  PICTURE  TUBE  TYPE  l9YP4

6.3  Volt,  600  Ma.  Heater
Electrostatic  Focus
Short  Neck  Length

Low  Voltage  Electrostatic
•.........      Magnetic

Dofloction  Angl.s  (Approx.):
Horizontal.....................

vcr,ical.......................

Diagonal......................

Direct  lntoi.electrode  Capacitances:

Cathode to  all  other  electrodes,  (Approx.) .
Grid  I  to  all  other  electrodes,  (Approx.).    .

Extemol  Conductive  Coating  to  Anode:
Maximum.....................

103      Degrees
86     Degrees

114       D®gr®es

19YP4

October   1,1961

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap
12"  x  15-1/8"  Screen  Size

RATINGS:

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  ore  Positive

with  Respect  to  Grid  1.

Maximum  Anode  Voltage  .......

Minimum  Anode  Voltage  (Note  2).  .

Maximum  Grid  3  Voltage  (Focusing

E I ectrode)    .............
5                4Hf               MaximumGrid2Voltage   .....

6              #ftf             Cathode  voltage:

Maximum  Negative  Value      .   .   .
1500               P#f                   Maximum  Negative  peak  value

Minimum     ........................      1000                 «4f

HeoterCurr.ntat6.3volts    ...........     600±5%                Ma.
Hooterworm-upTimo(Not®1)    .........                        11       Seconds

OPTICAL:

Phosphor  Number ....................           Aluminizod   P4

Light  Transmittanc®  at  Center,  Approximate   .....     78  Percent

MECHANICAL:

Overall   Length   .........

Greatest  Dimensions  of  Tube:
Diagonal    .   .  .

Wid,h......

H®igh'.....

Minimum  useful
Diogonol    .  .  .

Horizontal    .  .

V®rtical....

A|+ea......

N®ck  Length  .  .
Bulb.......

Bulb  Contact    .
Base.,.....

Basing.....
Weight.....

10-13/16  ±  I/4                Inches

i  .............          18-5/8±1/8                 Inches

i  .............    16-13/32±1/8                 Inches

.............    13-11/32±1/8                 Inches

Screen  Dimensions  (Projected):

17-9/16                Inches
15.1/8                Inches

12                Inches

172       Sq.Inches
.............          3-9/16±1/8                 lnch®s

..........................      J[49A1

..........................           Jl-2'

..........................       87-208

..........................              8JR

•.....................       13.1/2   Pounds

Maximum   Positive   Value   ..........

Maximum   Positive   Peak   Value   ......

Maximum  Hooter-Cathode  Voltage
Heater  negative  with  respect  to  cathode

During  worm-up  period  not  to  exceed

15   seconds  ..................

After  equipment  warm-up  period    ....

Heater  positive  with  respect  to  cathode   .

..       20000              Volts

..11000               Volts

+850, -200             Volts

.            700              Volts

...             0     VoltsDC

...               2                Volts

•..         154     VoltsDC

•..        220               Volts

TYPICAL   OPERATING  CONDITIONS:

CATHODE   DRIVE   SERVICE:

Unless  Otherwise  Specified,   All   Voltage  Vcilues

are   Positive  with  Respect  to  Grid   |.

Anode   Voltage    ...................               16000    Volts   DC

Grid  3  Voltage  (Focusing   Electrode)   .....        0  to  400    Volts  DC

Grid  2  Voltage  (Note  3) ..............                    500    Volts   DC

Cathode  Voltage  for  roster  cutoff    .......       41   to  69    Volts  DC

LIMITING   CIRCUIT   VALUES:

Maximum  Grid   1   Circuit  Resistance  ........             I.5     Megohms

Minimum  Grids  2  &  3  Circuit  Resistance(Note4)     10000             Ohms

1.   Heciter    warm-up   time    is    defined    as    the    time   required    for   the

voltage   across   the   heot®r   to   reach   8097o   of   its   rated   value   after

applying   4   times   rated   heater   voltage   to   a   circuit   consisting  of

the  tube  heater  in  series  with  a  resistance  equal  to  3  t`mes  rated
heotor  voltage  divided  by  rated  heater  current.

2.   Brilliclnce  and  definition  decrease  with  decreasing anode  voltage.

Operation   with   anode   voltage   less   than    11000  volts   in   not  rec-

ommended.

3.   It    is    recommend`ed   that   not   less   ttian    300   volts    on    Grid   2  be

used,  as  resolulion  is  affected  at  lower  voltago§.

4.   Protective   resistance   in   the   grid   2   and   grid   3   (focus   electrode)
circuits  is  advisable  to  prevent  damage  to  the  tube.

X-RAY  WARNING:    Operation  with  voltages  in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

Tol®vision   Picture  Tube  S.ction
WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTF`ONIC   TUBE DIVISION,   ELMIRA,    NEW   YOF2K
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NOTE   1:    Yoke   Reference  Lino  is  determined  by  plo".-C-C`  of  JEDEC  Reference.Lino  Gouge  No.126  when  seated  on  funnel  of  tube.    With  a
minimum   neck   length   tube,   the   PM   centering   magnet  (0  to  8  gauss)  should  extend  no  more  than  2-1/8.  from  Yoke  Reference  Line.

NOTE  2:    Lateral  strains  on  the  base  pins  must  be  avoided.    The  socket  should  hove  flexible  leads   permitting  free  movement,    The  perimeter

of  the  base  wafer  will   be  inside  a   1-3/4.  diameter  circle  concentric  with  tube  axis.

NOTE  3:    External  conductive  coating  forms  supplomontary  filter  capacitor  and  must  be  grounded.

NOTE  4:    Neck  diameter  may   be  a  maximum  of   I.168"  at  the  splice.

NOTE   5:    AnodieLterminol  alignment  with   pin  4  has  angular  tolerance  about  tube  axis   of  ±30..

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  under any  patent or patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE DIVISION,   ELMIRA,    NEW   YOF3K
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Television  Picliire  Tube

20"  Black  & White
Tension  Band  I mplosion  Protection
114°  Diagonal  Deflection
184 Square Inch Screen
6.3 Volt, 0.45 Ampere Heater
30 Volt Grid 2 - 20AEP4

E lectrical                                                                                  R at i ngs
Foousting Method . . Low Voitage E.Iec`ros;+atiic     Unless Otherwise Specified,  Voltage Values are Positive with respect to Grid 1.
DeflectionMethod    .............  Magnetic       MaximumAnodeVoltage(Note2)
Deflection  Angles (Approx.):                                            Minimum Anode  voltage

Diagonal     ................  114   Degrees       MaximumGrid4(Focusing  Electrode)  Voltage
Horizontal    ...............     99    Degrees

Vertical     .................     82    Degrees
Direct  lnterelectrode Capacitances:

Cathode to All  Other  Electrodes
(Approx.)      ...................         5    pF
Grid  No.  1  to All  Other  Electrodes
(Approx.)      ,..................         6    pF
External  Conductive Coating to  Anode:

Minimum     ................     1500   pF

Maximum    ................     2200   pF
Resistance  Between  External  Conductive

Coating and  lmplosion  Protection
Hardware  (minimumL  ,......    5   Megohms

Heater  Current at 6.3  Volts  .  .  . 450 .+.  5%   rnA
Heater Warm-up Time (Note  1)  .  .11   Seconds

Optical
Phosphor  Number     ........    Aluminized  P4
Light Transmittance at Center

(Approx.)

Maximum  Grid  2  Voltage
Minimum  Grid  2  Voltage
Cathode  Voltage:

Maximum  Negative  Bias  Value
Maximum  Negative  Peak  Value
Maximum  Positive  Bias  Value
Maximum  Positive  Peak  Value

Maximum  Heater-Cathode  Voltage:
Heater Negative with  respect to  Cathode:

During Warm-up  Period  not to  Exceed  15 Seconds
After  Equipment Warm-up  Period

Heater Positive with  respect to Cathode

Limiting Circuit Values
Maximum  Grid  1   Circuit  Besistance
Minimum  Grids  2  &  4  Circuit  F3esistance  (Note  3)

23500
12000

+1100, -550
60
20

0   Volts
2   Volts

154   Volts
220   Volts

450   Volts
200   Volts
200   Volts

1.5   Megohms
10000          Ohms

Typical Cathode Drive Operation
Unless Otherwise Specified, Voltage Values are Positive with  respect to Grid 1.

44%      Anode  voltage(Note2)
Grid 4  Voltage  ( Focusing  Electrode)

Mechanical
Over-all  Length   .........   12.269" .+.  0.250"
Neck  Length   ...........      4.375" ±  0.125"
Greatest Dimensions of Tube:

Diagonal   ............       19.796" ±  0.110"

Width   ..............      16.867" ±  0.100"
Height    .............       13.562" ±  0.100"

Minimum  useful  Screen  Dimensions
(projected) : .
Diagonal 18.625',
Horizontal  Axis    ..............     15.500''
Vertical  Axis    ................     12.125''

Area      .................     184  Sq.   Inches

lmplosion  protection    ......      Tension  Band
Bulb  contact     ...............      EIA  J1-21
Base
Basing

EIA  87-208
EIA  8H F]

NetWeight    .................   20   Pounds
Bulb E I A  J 1 5 7 1/2 A 1

Grid  2  Voltage
Cathode  Voltage  for  Baster Cutoff

16000   Volts
0 to 400   Volts

30   Volts
30 to 45   Volts

Notes
1.     Heater  warm-up  time  is  defined  as  the  time  required  for  the  voltage  across  the  heater  to

reach  80%  of  its  rated  value  after  applying  4  times  rated  heater voltage to a circuit consist-
ing of the tube heater in series with  a  resistance equal  to 3 times  rated  heater voltage divided
by  rated  heater current.

2.     Operation  with  voltage  in  excess  of  16KV  may  require  shielding  to  limit  radiation  of very
soft  X-rays.

3.     Protective  resistance  in the grids 2 & 4 circuits  is advisable to prevent damage.

August   1968
New  Information
S6-2B-llC,  S5-10B,  Wl-600
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Television   Pictilre  Tiibe

20"  Black  & White
Tension  Band  lmplosion  Protection
114°  Diagonal  Deflection
184 Square  I nch Screen
6.3 Volt, 0.45 Ampere Heater
30 Volt Grid 2 -20AEP4

Outline Notes
A.     Yoke  Beference  Line is determined  by  plane surface of flared  end of JEDEC  Beference  Line Gauge  No.126  when seated  on  funnel  of tube.

a.     Lateral  strains  on  base  pins  must  be  avoided.  The  socket  should  have flexible  leads  permitting  movement.  The  perimeter of the  base wafer
w"I  be  inside  a  1.750"  diameter  circle  concentric  with  tube  axis.  Base pin 4 aligns with  major axis within  30°  and  is on same  side as anode
terminal.

C.     External  conductive coating forms supplementary  filter capacitance  and  must be grounded.

D.     Neck  diameter may  be  a maximum  of  1.168" at the splice.

E.     Transparent  insulating  coating,  3"  in  diameter.  Clean  only  with  soft,  dry,  lintless cloth.

F.     Tension and  rim  bands  must be grounded.  The tension  band will  not extend  in  front of the  rim  band  anywhere along the  perimeter.

G.    The  maximum dimensions are  to the  outside  of the tension  band.

Westinghouse Electric Col.poration
Electronic Tube  Division
Printed  in  u.  S.  A.



Westinghouse® RELIATRON®  TUBEs

i+

21CBP4

21CBP4A

Ap,il   I,1957

TELEVIsloN  PICTURE  TUBE  TYPE  2ICBP4  AND  21CBP4-A

90°  Deflection                                                                      Electrostatic  Focus                                          External  conductive  coating

a:::ae?:cul5:ff::,sis.nconstruction                                   No-Ion-Trap                                 , 5-, /,6-x  I;P,h/e,r;::'pFcatcu:ep!:::

The  21CBP4  and  2lcBP4-A  are  electrostatic  focus,  rectangular  glass  picture  tubes.     They  both  have  spherical,
neutral   gray  glass   faceplates,   an  aluminized   screen  and  an  external   conductive  coating.     The  21CBP4-A  has  a
maximum  anode  voltage  rating  of 20,000  volts.

The  2lcBP4  and  2lcBP4-A  feature  a  new-design  no-ion-trap  gun  which   is  shorter  than   ion-trap  guns.    This  new
gun,   in  a  90°  bulb,   permits  the  design  of  a  tube  approximately  5  inches  shorter  thcln  700  tubes  employing  standard
guns.    This  is  advantageous  to  the  design  of  a  more  compact  television  receiver cclbinet.

ELECTRICAL:
Cathode....................
Heater:
Vo'tago....................
Current....................

Direct  lnterelectrode  Capocitanc.s:
Grid   I  to  all  other  EI®ctrod®s   ......
Cathode  to  all  other  Electrodos    ....
External  Conductive  Cooling  to  Anode:
Maximum..........
Minimum.-.........

Screen:
Phospho'...........
F]uoresconce........
Pe,sis,®nc..........

Focusing  Method  .......
Doflection  Method   ......

Horizontal  Angle  (Approx.)
Vertical  Angle  (Approx.)  .
Diagonal  Anglo  (Approx.).

No-lob-Trap  Gun   .......

MECHANICAL:
Mounting  Position   ,
Scr®.n  Dimensions:
Hofgh'.......,
Width.......,
Diagonal.....

Face  Ploto .....
Glass.......
Transmission   .  .

Bulb  Dimensions:
Height......
Width.......
Diagonal.....

Overall  length   .  .
Anode  Terminal .  .

Base,.......

Coated  Unipot®ntial

6.3  ac  or  dc  Volts
0.6                 Ampore

6uuf
5uuf

2500  uuf
2000  uuf

....      No.  4  Sulfide  Type
White
Short

Low-Voltage  Eloctrostotic
Magnetic

850
680
900

....   No  Magnet  Roquir®d

Any

5.I/,6"  min.
19-,/16..  min.
20-I/4"    min.

. Spherical  Outer  and  Inner  Surfaces
Neutral  Filter

74 per cent

•.........              16-3/8"=1/8"
..........             20-I/4..=1/8"
•.........             2'-3/8"=1/8"

18„  =  3/8"
.....   R®cessod  Small  Cavity  Cap

(JETEC  J1-21)
.....    Small  Shell  Duodecal  6-Pin

(JETEC  86-63)

H      ,2L    H

Bottom  View
A  -Grids  3  &  5,  Colloctor.

C  -  External  Conductive  Coating

MAXIMUM  RATINGS:
Design  center  Values

Anode,  Grid  3  &  5  Voltag.  t
Grid  4  Voltage

Positive  Value   .......
N®gotive  Value  .......

Grid  2  Voltogo    ........
Grid   1   Voltage

Nogativo  Bias  Value ....
Positive  Bias  Value ....
Positive  Peak  Value    .  .  .

18000 max.  Volts

1000 max.  Volts
500 max.  Volts
500 max.  Volts

140 max.  Volts
0 max.  Volts
0  max.  Volts

Peak  Heater-Cathode  Voltage:
Hea.er  Negative  with  Respect to  Cathode:
During  Warmup  Period  of  15

Seconds  Maximum  .............              410  max.  Volts
After  Equipment  Warmup  Period  ....              [80  max.  Volts

Heater  Positive  with  Rosp®ct  to  Co.hodo:      )80  max.  Volts

TYPICAL  OPERATING  CONDITIONS
FOTAnode  voltage     .........             14000           18000Volts
ForGiid2Voltage     .........                 300                300Volts
Grid  4  Voltog®  for  Focus  With  Anode

Currant  of  loo  uampeies   .....- 55  to 300-70 to  396  Volts
Grid  I  Voltage  for  Visual  Extinction  of

Foci.sod  Rostor*  ..........- 28  to  -72  -28 to  -72  Volts
Maximum  Circuit  Value:

Grld   I  Circuit  Resistance   ....                      I.5  max.  Megohms
Grid  2  Circuit  R.sistonc®^   .... 1  min.   M®g.ohms
Focus  Eloctrod®  Circuit  R®sistanco  A.  .     .I  min.   M®gohms

*            Roster  size  19-1/T6"  x  ]5-I/16...

A          Protective   resistance   in   the   Grid   2   and   Focus   Elect-
rode  circuit  is  advisable  to  pr®v®nt  damog®  to  the  tube.

t            Brilliance      and     definition     d®creas®     with    docr®osing
anode  voltage.     In  general,  anode  voltage  should  not  b®
less  than  14000 volts.

Inasmuch    os   the   tube   rating   permits   operation   at   voltages
as   high   as    22     kilovolts   (absolute   valu.),   shiolding   of  the
tube      for     x-ray     radiation     may     be     n®®d®d     wh®nover    the
operating  conditions  involve  voltage  in  ®xc®ss  of  16  kilovolts.

Cothod.  Ray  Tube Section

WESTINGHOUSE  ELECTRIC  CORPORATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK



2'CBP4

2'CBP4A Westinghouse
Pc,ge  2

OUTLINE  DRAWING

NOTE     I:        The   plon®   through   the   tube   axis   and   the   base   pin
No.   6  may  vary  from  the  plane  through  the  tube  axis  and  the
bulb  terminal   by  an  angular  tol®ranc®  of  ±30°m®asurod  about
the  tube  axis.     The  bulb  terminal   is  on  the  same  side  of the
tube  os  pin  No.  6.

NOTE   2:       With  the  tube  neck   inserted  through  the  flored  end  of
REFERENCE-Lino    Gauge    (JETEC    No.116)   and    with   the
tube   seated   in   the   gouge,   the   reference   line   is   determined
by   the   intersection  of  the  plane  cc'   (face  of  the   flored  end)
of  the  gauge  with  the  gloss  funnel.

NOTE     3:        Th.    socket    should    not    b®    mounted    rigidly    but   it
should   bo  allow.d  lo  move  fro®ly  and   it  Should   have  floxiblo
leads.      Th.   bottom   circumference   of  the   base   sh®II   will   lio
within   a   circle   concentric   with   the   bulb   axis   and   having   a
diomoter  of  2  3/4".

NOTE4:        External       conductive      coating     must      be     grounded.

NOTE  5:       Contact   area   of  external   conductive   coating  2"   min.
x    2"    min.    located    2"    ±    I/4'.   from    Reforonco   Lin.   90°
counterclockwise  from  anode  button  as  viewed  from  base  end
of  tube,

WESTINGHOUSE  ELECTRIC  COFIPORATION,   ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK

L,



Westinghouse® RELIATRON®TUBES 2'CEP4

May   16,1958

TELEVIsloN   PICTURE   TUBE   TYPE   21CEP4

110° Magnetic  Deflection

Rectangular  Glass
Aluminized

Neutrcil  Gray  Glass

External  Conductive  C'oating
Spherical  Faceplate

No  Ion  Trap

19.1/16"  x  15-1/16"  Picture

The  21CEP4  is  a  low-voltage-electrostc]tic  focus,  rectangular  glass  picture  tube.    It  has   a   spherical   neutral   gray

glass  faceplate,  an  aluminized  screen  and  an  external  conductive  coating.

The  21CEP4  features  wide  angle   (110°)   deflection   and   an   improved,   short,   electron   gun.    As   a   result   of  these
features,   the   overall   length   is   greatly   reduced.    Television   receiver   designers   using   this  tube  ccln  employ  more
compact   ccibinets  thcin   were   previously   required   for   21"   tubes.    The  21CEP4  also   has   a  smaller  diameter  neck
permitting   more   efficient   deflection.    By   this   means   the   power  necessary  to   fully  scan  the  picture  area  is  little
more  than  that  required  for  a  900  Tube.

ELECTRICAL:
Cathode ......................... Coated  Unipotential

Hea,er:
Voltage  (ac  or  dc)   .............

Current....................

Direct  lnterelectrode  Capacitancos:
Grid  I  to  all  other  Electrodes ......

Cathode to  all  other  Electrodes    ....
External  Conductive  Coating  to  Anode:
Maximum...................

Minimum,,,,,,,,,,.,.......

Screen:
Phosphor....

Fluorescence   .  .
Porsistonco   .  .  .

Focusing  Method  .
Defloction  Method

Horizontal  Angle

Vertical  Angle

Diagonal  Angle

No  Ion  Trap   .  .  .

6.3            Volts

0.60       Ampore

6uuf

5uuf

2500                uuf
2000                 uuf

.....    No.  4  Sulfide  Type
White

Short

.Low  Voltage  Electrostatic
Magnetic

. No  Magnet  Required

HH

8HF\

MECHANICAL:

Mounting  Position   ,

Screen  Dimensions:

Height.......

Width.......

Diagonal

Area  .  ,

Facoplote
Glass,,,,,
T ron sin i s s i on

Bulb  Dimensions:

Height......

Width......

Diagonal..,.

Overall   Length

Anode  Terminal  .

Any

I 5-I /16..
19-I /16"

20-1 /4"
262  sq.  Inches

Spherical

Neutral  Gray
73%:o

16-3/8.,  ±  I/8"
I...             20-I/4"±  I/8„

2'-3/8„ ±  I/8"
....       14-7/16"±   5/16"
Recossed  Small  Cavity  Cap

(JETEC  J I-2 I)
Base     .........................         Small   Button  7.Pin

(   (JETEC  87-183)
Basing........................

Net  Weight  ......................

8HFi

23  Pounds

Cathode  Roy  Tube  S®ction

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF3K
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CATHODE  DF`lvE  OPERATION

MAXIMUM  RATINGS:

D®sign  Center  Values

Anode  to  Grid   I   Voltage   .  .  .  {

Grid  4  to  Grid   I   Voltage:

Posit;vo  Value   .........

Negative  Value  .........

Grid  2  lo  Grid   I   Voltage   ....

Cathode  to  Grid  I   Voltage:
Positive  Bias  Value     ....,
Positive  Pook  Value    ....,

Negative  Bias  Value    ....,

Negative  Peak  Value   ....,
Peak  Hociter-Cathode  Voltage:

18000^max.    Volts

1000      max.    Volts

500      max.    Volts

640      max.    Volts

Heater  Negativowithrespecttocathodo    ..           180     max.    Volts

Heater  positive  withrospecttocathode    ..           180     max.    Volts

TYPICAL  OPERATING  CONDITIONS:
AnodetoGrid   I   voltaget   .......             14000               16000    Volts

Grid  4  to  Grid   I   Voltage   ........    0  to  +400      0  to  +400    Volts
Grid2toGrid   I   voltage   ........                 300                    400    Volts

Cathode  to  Grid  I   Voltage  for

Roster  Cutoff   ......... 28to60         28to  60    Volts

GRID   DRIVE   OPEF`ATION

MAXIMUM   RATINGS:

Design  center  Values
Anode  Voltage    .....

Grid  4  Voltage:

Positive  Value   ....

Negative  Value  ....

Grid  2  Voltage    .....

Grid   I   Voltage:

Positive  Bias  Value
Positive  Peak  Value

Negative  Bias  Value

Negative  Pook  Value

18000|  max.    Volts

1000      max.    Volts

500      max.    Volts

500      max.    Volts

Peak  Heater-Cathode  Voltage:
Heater  Negativewithrespecttocathode    ..            180     max.    Volts

Heotor  positive  withrespecttocathode    .  ®              180      mQx®    Volts

TYPICAL  OPERATING  CONDITIONS:

Anode  Voltage ..............

Grid  4  Voltcige     .............

Grid  2   Voltage     .............

Grid   I   Voltage  for

Roster  Cutoff   .............

LIMITING  CIRCUIT   VALUES:

Grid4  Resistanceto  Voltage  Sourcel ....    O,J0      min.     Megohms

Grid  2   Resistance  to  Voltage  Source .....    0.10      min.     Megohms

Grid   I   Circuit  Resistance ............        I.5      max.     Megohms

I   Operation   with   anode   voltage  or  anode  to  grid   I   voltage  less  than

12000  volts   is  riot  recommended.

I   Protective  resistance  in  the  grid  4  and  grid  2  circuits  is  advisable
to   prevent  damage  to  the  tube.    If  applicable,  one  resistor  common

to  both  circuits  may  be  used.

A   Inasmuch   as   the   tube  rating  permits  operation  ot  voltages  cis  high

os    19.8   kilovolts   (absolute   value),  shielding  of  the  tube  for  x-ray

radiation may beneeded when  operating  conditions  involve  voltages

in  excess  of  16  kilovolts.

14000                16000    Volts

Oto+400      0to+400    Volts

300                   400    Volts

-28to-72      -36to.94    Volts

WESTINGHOUSE  ELECTRIC  CORPORATION,   ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YOF3K



RELIATRON®TUBES 21CEP4

7-Pin  Bcise   ( Note  3  )
JETEC   N9  87183

NOTE   I:    The   plane   through   the   tube  axis  and  base  pin  4  may  vary

from   the  plane  throb.gh  the  tube  axis  and  the  anode  terminal   by  an

angular  tolerance  of  ±30°.  The  anode  terminal   is  on  the  same  side

of  the  tube  as  pin  4.

NOTE  2:    With   the   tube  neck   inserted  through  the  f lared  end  of  Ref-

erenc.e   Line   Gauge   JETEC   No.    126   and   with  the  tube  seated  in
the   gaiJge,   the   reference  line  is  determined   by  the  intersection  of

the   plane  face  of  the  f lared  end  of  the  gauge  with  the  tube  funnel.

Pog®  3

NOTE  3:    The    socket  Should   not   be   mounted  rigidly,   but   should   be

allowed   to   move   freely   and   have  flexible  leads.    The  associated

wiring   should   not   impress   latual    strains   on   the   base  pins.     The

bottom   circumference   of   the   base   wafer   will    lie   within   a    circle

concentric  with  the  bulb  axis  and  having  a  diameter  of   I-3/4.I.

NOTE  4:     External     conductive    coating    forms     supplementary   filter
capacitor  and  must  bo  grouncled.

NOTE  5:    Contcict   area   of  externcil  conductive  coating  2"  min.  x  2"
min.  located  2.'  ±  1 /4'.  from  Reference  Line  90°  counterclockwise

from  anode  button  as  viewed  from  base  end  of  tube.

WESTINGHOUSE ELECTF3lc  COFtpoRATION,  ELECTRONIC  TUBE  DIVISION,  ELMIRA,  NEW  YORK



2lcEP4 Westinghouse®
Page 4

WESTINGHOUSE   ELECTRIC   CORPORATION,  E:LECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF{K



Westinghouse® REL[ATRON®TUBEsdr 21DAP4

r`,
TELEVISION    PICTURE   TUBE   TYPE   21DAP4

110°  Magnetic  Deflection

Rectangular  Glass
Aluminized

Neutral  Grc]y  Glass

ELECTRICAL:

Cathode.....................

Heater:
Voltage  (ac  or  dc)   .............

Current....................

Direct  lnterelectrodo  Capacitancos:

Grid   I  to  all  other  Electrodes ......

Cathode to  all  other  Electrodes    ....
Extemcil  Conductive  Coating  to  Anode:
Maximum...................

Minimum...................

Screen:
Phosphor...........

F I uoresconce   .........

Light  Weight  Bulb

. Coated  Unipotential

6.3            Volts
•             0.60       Ampere

6uuf
5uuf

2500                 uuf
2000                 uuf

....    No.  4  Sulfide  Type

White

Short

Low  Voltage  Eloctrostotic

PorsistQnce   .   .  .

Focusing  Method  .

Defloction  Method

Horizontal  Angle

Vertical  Angle    .

Diagonal  Angle  .

No  Ion  Trap   ....

MECHANICAL:

Mounting  Position   .......

Screen  Dimensions:    Minimum

'J -i i ght .

WL.

Diagonal

Area  .  .  ,
Faceplote....
Gloss,,.,..

Transmission   .

Bulb  Dimensions:

Height......

Width......

Diagonal....

Overall  Length   .

Neck  Length .  .  .

Anode  Terminal-.

Bulb  No.

Magnetic

'050
870

1100

. No  Magnet  Required

Any

15-I / 16„
19-I /16"

20-I /4"
262  sq.  Inches

Spherical

Neutral  Gray
74%

J]7lGl  or  Equiv.
'6-3/8"  ±  I/8„
20-I/4"  ±  I/8,,
2'-3^„ ±  I/8"

'4-„/16'.  ±   5/16"
5-7/16"

Rocessed  Small  Cavity  Cop

Base,,,,,,,,,................

Basing    ®   ..........   '   ............

Net  Weight  ......................

(JETEC  Jl-2')
Small  Button  7ipin

(   (JETEC  87-183)
8HR

20   Pounds

VIAXIMUM   RATINGS:

)esign  Center  Values
Anode  Voltcigo

Grid  4  Voltcige:

December  15,   1958

External  Conductive  Coating

Spherical  Faceplate

No  Ion  Trap
19.1/16"  x  15.I/16"  Picture

Positive  Value

Negative  Value
Grid  2  Voltage
Grid  I   Voltage:
Positive  Bias  Value     .........,....

Positive  Poalt  Vcilue    ..............

Negotiv®  Bias  Value    ..............

Nogotive  Peak  Value   ..............
Peak  Heater-Cathode  Voltage:

Hooter  Negative with respect to Cathode #.  .

Heater  Positive  withrospec"ocathode   .  .

TYPICAL   OPERATING  CONDITIONS:

Anode  Voltogel .............,

Grid  4  Voltage    .............,

Grid  2  Voltage    .............,

Grid   I   Voltage  for

Roster  Cutoff   .............,

18000^max.    Volts

1000     max.    Volts

500     max.    Volts
500     max.    Volts

0     max.    Volts
0     max.    Volts

140      max.    Volts

200     max.    Volts

180      max.    Volts

180     max.    Volts

14000               16000    Volts

Oto  l400         0  to400   Volts
300                   400   Volts

•28to-72     -36to-94    Volts

LIMITING  CIRCUIT  VALUES:

Grid  4  Resistance  to  voltoge  source ..... 10000     min.             Ohms
Grid  2  Resistance  to  voltogo  source ..... 10000     min.             Ohms

Grid   I   Circuit  Resistc]nce ............        1.5      max.     Megohms

•   Operation   with   anode   voltage  or  onodo  to  grid   I  voltc]ge  less  than

12000  volts  is  not  I'ecommended.

11   Protective  resistance  in  the  grid  4  and  grid  2  circuits  is  advisable
to  prevent  damage  to  the  tube.    If  clpplicable,  one  resistor  common

to  both  circuits  may  be  used.

^   lnasmuch   as   the   tube  rating  permits  opercltion  clt  voltages  as  high
as    19.8   kilovolts   (absolute   value),  shielding  of  the  tube  for  x-ray

radiation may beneeded when  operating  conditions  involve  voltages
in  excess  of   16  kilovolts.

#  During  15  second  warmup  period  this  value  mcly  be  410  max. volts.

Note:    With   a   minimum   neck   length   tube,   the   PM  centering  magnet

(0  to  8  gaus)   should   extend   no   more  than  2-I/8"  from  the  yoke  ref-
erence  line.

Cathode  Ray  Tube  Section

\''/ESTINGHOUSE:   r=LECTRIC   €''OF3PORATION,   I   LE{=TFioNIC   T'!BE   DIVISION,   E.LMIRA,   NEW   YORK
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7-Pin  Base  (Note  3  )
JETEC`N9   87-183

NOTE    1:    The   plane   through  the  tube  axis  and  base  pin  4  may  vary
from   the   plane   through   the   tube  axis  and  the  anode  Torminol  by  an
angular   tolerance  of  ±30°.    The  anode  terminal  is  on  the  same  side
of  the tube  as  pin  4.

NOTE    2:    With   the  tube  neck  inserted  through  The  florod  end  of  Ref-
oronce   Line   Gauge   JETEC   No.   126   and   with   the   tube   seated   in
the   gouge,   the  reforenco   line   is   determined  by  the  intersection  of
the  plane   face  of  the  flared  end  of the  gailge  with  the  tube  funnel.

CE-C14'4

External
Conductive
Coating

(Notes   4  8i  5  )

HH

8HR

NOTE    3:    The   socket   should  not  be  mounted  rigidly,  but  should  be
allowed  to   move   froely   and   have   flexible  leads.    The  associated
wiring   should   not   impress   lateral   strains   on   the   boso  pins.    The
bottom   circumference   of   the   base   wafer  will   lie   within   a   circle
concentric  with  the  bulb  clxis  and  having  a  diameter of  I-3/4'..

NOTE    4:    External    conductive   coating   forms   suppl®m®ntory   filter

copocitor  and  miist  be  grounded.

NOTE    5:    Contact area  of  external  coriductive  cooling  2"  min.x  1"
min.  Iocotod  2"  ±  I/4"  from  Reference  Line  ?0°  counterclockwise
from  anode  button  os  viewed  from  base  end  of  tube.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUE3E   DIVISION,  E:.MIF`A,   NEW   YoPK



Westinghouse® nEL.ATRON®TUBEs 2'DLP4

December  3,   I9S8

TELEVISION  PICTURE  TUBE  TYPE  2lDLP4

90°  Magnetic  Deflection
Rectangular  Glassr
Aluminized
Gray  Filter  Glass

E L E CT R I CA L :
Ccithode...............,.

Heater:
Voltage  (ac  or  dc)   ..........

Current.................

Direct  lnterelectrode  Capacitances:

Grid   I   to  all  other  Electrodes .  .  .

Ccithode  to  all  other  Electrodes    .

External   Conductive  Coating:

Ma x i mu in     ...............

Minimum.,,,,,,.,,,,,,,,

Screen:

Phosphor...............

F I uores con ce    .............

Persi stence   ..............

Focusing  Method  ............

Deflection  Method   ...........

Horizontal   Angle  (Approx.) .....

Vertical   Angle        (Approx.) .....

Diagonal  Angle      (Approx.) .....

No   Ion   Trap  Gun    ............

MECHANICAL:

Mounting   Position    .   .

Screen  Dimensions:

Minimum  Screen  Area .

Height........

Width.........

Diagonal.......

Face  Plate .......

Gloss,,,,,....

Trcin sin i ss i on    ....

Bulb  Number  ......

Bulb  Dimensions:
Height.........

W i d th     ....   a   ....

Diagonal.......

Neck  Length     .....

Overall  Length   ....

Net  Weight  (Approx.)

Anode  Terminal ....

Electrostatic  Focus
4-1/2"    Neck  Length

Coated  Unipotential

6.3       Volts

0.6  Ampere

6               uuf     I

5uuf

2500            uuf

2000            uuf

Aluminized   P4

White

•        Short

Electrostatic

Magnetic

850

680

900

No  Magnet  Required

Any

262  Sq.   ,n.

........             15-I/16„           Min.

•.......              19-I/16"           Min.

........              20.,/4"         Min.
Spherical   Outer  and   Inner  Surfaces

Neutral   Filter

74  per  cent
........              JT7lE]orEquiv.

'6.3/8"  ±  ,/8„
........              20-,/4.'±,/8"

}  ........              ?,-3/8"  i  ,/8„
4-I /2 „

'7"  ± 3/8"
23  Pounds

..... Recessed  Small  Cavity  Cap

(JETEC  Jl-21)
Base   ..........    Short  Small   Duodeccil   6-Pin  (JETEC  86-203)

C4

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap
19-I/16"  x  15-I/16"  Picture

MAXIMUM  RATINGS,  Grid   Drive  Service:

Design  Center  Values
Anode  Voltage ..................

Grid  4  Voltage:

Positive  Value    .................

Negative  Value  .................

Grid  2  Voltc]ge    ..................

Grid   1   Voltoge:

Negative  Bias  Value    .............

Negative  Peak  Value   .............

Positive  Bias   Vc]lue      .............

Positive  Peak   Value    .............

Peak  Heater-Cathode  Voltage:
Heater  Negative with Respect to Cathode:
During  Warmup  Periodof  15sec.max.     .  .

After  Equipment  Warmup  Period  ......

Heater  Positive  with  Respect  to
to  Cathode    .....,.............

20000  max.          Volts

1000  max.           Volts

500  max.          Volts
500  max.          Volts

140  max.          Volts

200  max.          Volts
0  max.          Volts
0  max.          Volts

410  max.          Volts
l80  max.           Volts

180  max.          Volts

TYPICAL  OPERATING  CONDITIONS,  Grid  Drive  Service:
AnodeVoltoge*    .............               14000               16000Volts

Grid4Voltoge    ..............- 50to+350        0to400Volts
Grid2Voltagel    .............                   450                   450Volts

Grid   I   Voltage  for  Roster  Cutoff A  .  .  -45  to  -105  -45  to  -105  Volts

LIMITING  CIRCUIT  VALUES:

Grid   I   Circuit  Resistance   .   .

Grid  2  Circuit  Resistanco** .

Grid  4  Circuit  Resistance** .

I.5  max.  Megohms

10000  min.            Ohms

[0000  min.           Ohms

*   Brilliance   and  definitioh  decrease  with  decreasing  anode  voltage.

In   general,   anode   voltage   should   not   be   less   than    12000   volts.

**Protective   resistance   in   the   G2  and   G4  circuits   is  advisable  to

prevent  damage  to  the  tube.

I   Roster  size  19-I/16"  x  15-I/16"

•   lnasmuch   as   the  tube  rating  permits  operation  ot  voltages  cls  high

as   22   kilovolts   (absolute   value),    shielding   of   the   tube  for  x`-ray

radiation may be needed whenever  the  operating  conditions  involve
voltage  in  excess  of  16  kilovolts.

•  lt  is  recommended  that  Grid  2  be  operated  at  a  voltage  greater than
300  volts  since  resolution  is  affected  at  lower  voltages.

Cathode  Roy  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELE:CTRONIC   TUBE:   DIVISION,   ELMIRA,   NEW   YORK
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NOTE     1:       The   plono   through   the   tube   axis   and   the   base   pin
No.   6  may  vary  from  the  plane  through  the  tube  axis  and  the
bulb  termincil   by  cin  angular  tolerance  of  ±30°measurod  about
the  tube  axis.     The  bulb  terminal   is  on  the   same  side  of  the
tube  as  pin  No.  6.

NOTE   2:       With  the  tube  neck   inserted  through  the   flared  end  of
REFERENCE-Line    Gouge    (JET_EC    No.116)   and    with   the

tube    seated   in   the   gauge,   the   reference   line   is   determined
by   the   intersection   of  the  plane  cc'   (face  of  the   flared   end)
of  the  gauge  with  the  glass  funnel.

NOTE     3:        The    socket    should    not    be    moiinted    rigidlv    but   it
should   be  allowed  to  move  freely  and   it  should  hove  flexible
leads.      The   bottom   circumference   of  the   base   shell   will   lie
within    a   circle   concentric   with   the   bulb   axis   and   having   ci
diameter  of  2  3/4.I.

NOTE4:        External       conductive      cociting      must      be     groiinded.

NOTE  5:        Contact   area   of   external   conductive   coating   2"   min.    /,
x    2"    min.    located    2"    ±    I/4"    from    Reference    Line   90°
counterclockwise  from  anode  button  as   viewed  from  base  end
of  tube.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK

RE



Westinghouse® 2lEMP4

April   15,1959

TELEvl§l©N   Pl€TURE   T0BE   TYPE  21EMP4

4.3/a"   Neck  Length

MAx"uM  RATiNes:
. Cceted  ufllp®lefltlGI           Deelgn  centef  values

6.3             Vo'tB

0.60       Amp.re
11       S®condB

6uuf
5uuf

2500                uuf
2000                uuf

Alumin]zod   P.4
Whlt®

Shor,

Anode  Vollog®    .....

Grid  4  Voltage:

Poaitlv.  Value   ....
N®gotivc  Value  ....

Grid  2  Voltage    .....

Grid   I   Voltage:

PoBltiv®   81®8   Value

Poeitiv.  Podk  Value

Negativ.  Bias  Value
N®9ative  P.ak  Value

Exfernol  Conductive  Coating
Spherical  Faceplate

No  lan  Trap
19-1/16"  a  15-1/16"  Picture

18000^max.    Volts

1000      fnqx.     VOIts

500      moH.     V®It8

500      max.    Volts

0      max,     V®lts

a      max.    Volts

140      max.     Yolts

200      max.    Volts

P.ak  Htio.®r-Cathode  Voltage:
H®at®r  N®gQtlvew!throspecttocothode#..             180      max.    Volts

H.at.r  positive  withi®specttocothode    ..            180     max.    Volts

110©  Magnetic  Deflectien

Rectangular  Glass
Aluminized

NeulrGI  Gray  6las5

ELECTRICAL:
Cethed® ....  '  .,.,......  I  .  '  .  .  .

H®ate,:
V®ltaoe  (ae  or  de)   .............

Cu'pe"'..,.,...............
Warm-up  Tlm®  ................

Direct  lnt.r®l®-ctrod®  Capaclt®ne.a:
6pld   1  to  all  other  El.etf®deB ......

Cathed®  to all  ®th.r  El®ctrod.a    ....
External  Condue.ive  Ceetlno  t®  Anode:
Maximum...................

Mlnimum,,,,,,,,,,,,,,,,,,.

Scf®en:

Phoepho'..................
Floor.sc®nc.................

P®rsietanc®.................

iiiil

a

EE

NL

Focu3lng  M®lhod  .
D®fl®ction  M.thod

Horizontal  Angl.
Vertical  Angl.
Diagonal  Angle

No  Ion  Trap   .  .  .

.Low  Voltag.  Elect.o8tatic
Ma®n.tic

. No Magn..  R.quit.d

TYPICAL  _OPERATINC  CONDITloNS:
Anod.  Voltag ...............,
Grid  4  Voltog®    .............

Grid  2  Voltage .............

Grid   I   Vol.og®  fo;

Rast®r  Cutoff   .............

16000    Volts
0  to  +  400   Volts

450   Volts

•45  to  -105    Volts

MECHANICAL:

Mounting  Position   .......

Sci®.n  Dim.n8ions:    Minimum

H.ight..............
Wid,h..............

Diogono'
Area  ,  ,  ,

Foe.plo'®
Class   ,
Transmission   .

Bulb  Dimensions:

H.ight......
Wid,h......

Diagonal....

Ov®rall  Length   .
N®c,(   L®ng'h .   .   .

Anode  T.rminal  .

Bulb  No,

Base     ,  .  .  a  .....................

Basing    ®  .......................

N®t  weight  ......................

Any

I S. I / 16' ,
19-I /16„

20.I /4. '
262  sq.  Inches

Spherical

Neutrol  Gioy

74%
J17lHl   or  Equiv.

16-3/8"  ±  I/8"
20-1/4"  ±  I/8„
21-3/8„  ±  I/8..

I 3.3/8.. , ± 5/I 6"
4-3/8"  ±  t/8„
JETEC  Jl-21

JETEC  87-208

8HR
23  Pounds

LIMITING  CIRCUIT  VALUES:

Ciid  4  R.sistonc®  to  voltog®  Source ....    10000     min.             Ohms

Grid  2  R®sistonce  to  voltage  Source -...    10000     min.             Ohms

Grid   I   Circuit  Rosistclnce ............        I.5      max.    M.gohms

I   Op.ra.ion   wi.h   anode   voltage  or  anode  to  grid   I   voltage  I.ss  than
11000  volts  is  nol  r®comm®nd®d.

I   It   is   recommended  that   Grid   2   b®  op®rat®d   ot  a   voltogo  grooter
than  300  volts  since  resolution  is  offoct®d  ot  lower  voltages.

I   Prat.ctiv.  resistance  in  the  grid  4  and  grid  2  circuits  is  advisable
to  prev.nt  damogo  to  the  tube.    If  applicobl®,  one  r®sis.or  common

to  both  circuits  may  bo  used.

^   Inosmuch   as   the   tube  rating  permi.s  operation  at  voltages  as  high
os    19.8   kilovolts   (absolute   voluo),  shielding  of  the  tube  for  x-ray
radiation may ben®eded whom  operating  condi.ions  involve  voltages
in  ®xc®ss  of  16  kilovolts.

#  During  15  second  wormup  period  this  value  may  be  410  max. volts.

Note:    With   a   minimum   neck   length   tube,   the   PM  centering  magnet

(0  to  8  gaus)   shoLild   extend   no   more  than  2-I/8"  from  the  yoke  ref-
er®nce  line.

Cathode  Roy  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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External
Conductive

?fi:i:nsg 4  8i  5 )

7-Pin  Base  ( Note  3  )
JETEC -N9  87-208

HH

8HR

CE-C 1415 . R I

NOTE  I  :   The  plane  through  the  tube  axis and  base  pin  4  may  vary  fi.om  the  plane  through  the  tube axis  and  the  anode  t®rminol  by   an  angular
tolerance  of  ±  30°.    The  anode terminal  is  on  the  same  side  of the  tube  as  pin  4.

NOTE  2 :   With  the  tube  neck  inserted  through  the  flored  end  of  Reference  Lino  Gauge  JETEC  No.126  and  with the  tube  seated  in  the  gauge,
the  reference  line  is  determined  by  the  intersection  of the  plane  face  of the  flored  end  of the  gauge  with  the  tube  funnel.

NOTE  3:    The   socket   should   not   bo   mounted   rigidly,   but  should  be  allowed  to  move  freely  and  have  flexible  leads.    The  associated  wiring
shouldnot  impress  lateral  strains  on  the  base  pins.    The  bottom  circumf®r®nce  of  the  base  wafer  will   lie  within  a  circle  concentric
with  the  bulb  axis  and   having  a  diameter  of  1-3/4...

NOTE  4:    External  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  5:    Contact  area  of  extemol  conductive  coating  2 "  min.  x  2"  min.  Iocdtod  2"  ±  1 /4"  from  Reference  Line  90°  counterclockwise  from
anode  button  as  viewed  from  base  end  of tube.

NOTE  6:    Maximum  neck  diameter  at  splice  is   1.168".

WEST|NGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW  YOFiK
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I  14®  MAGNETIC   DEFLECTION

QUICK  REFERENCE  DATA

BANDED
13.250"X  16.875"MIN. SCREEN  SIZE                    IMPLOSION   PROTECTION

4.375''  NECK  LENGTH

ELECTRICAL
Focusing  Method  .
Doflection  Method

Sept.1,1967

ALUMINIZED  SCREEN

30  VOLT  GRID  2

6.3VOLT,450MA  HEATER                  SPHERICAL  GRAY  FILTER  GLASS

DETAILED  DATA

.Low  Voltage  Electrostotic

•...........  Magnetic

Defl®ction  Angles  (Approx.):
D iogona I ........................

Hori zon.a I    ......................

Vertical........................

Direct  lnt®relectrode  Capacitances:
Cathode to  All  Other  Electrodes  (Approx.).  .

Grid  No.1   to  All  Otlior  Electrodes  (Approx.)

Extemol  Conductive  Coating  to  Anode:
Minimum.......................

Maximum......................

Hooter  Current  ot  6.3  Volts   ............

Heater  Worm-up  Time  (Note  1) ...........

.  .   .114    Degrees

.  .    102    Degrees

....  85    Degrees

•.......    5     pF

•......   6     pF

•.1300                   pF

I     2000                 pF

450  ± 59?a                 rnA

.   .   .11     Seconds

OPTICAL
Phosphor  Number ......................   Aluminized  P4

Light  Tronsmittance  at  Center  (Approx.) ..............   46%

MECHANICAL

Over-all   Length .....................

Neck  Length .......................

Creotest  Dimensions  of  Tube:
Diagonal.....................-..

Wi dth ...........................

H®ight........-.................

Minimum  Useful  Screen  Dimensions  (Proiected):

Diagonal........................

Horizontal   Axis ....................

Vorlical   Axis   .....................

A'eo....-......................

Implosion  Protection ..................

Bulb............................

Bulb  Contact .......................

Base..,......,....,,,,,,,,..,...

Basing...........................

Net  Weigh'  ........................

•  12.656" ± 0.281"

.     4.375"±0.125"

•  2o.759ca ± o.I oo"

•  18. '68" ±0.100',

I  14.686" ±0.loo"

•.....   19.625"

•.....   '6.875,,

•.....    13.250.,

.    212  Sq.   Inches

......   Bonded

.  EIA J 1651/4A 1

...    EIA  J'-21

.   .  .    EIA  87-208

.....   EIA  8HR

....  23  Pounds

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Volues  ore  Positive
and  Measured  with  Respect  to  Grid  I.

Maximum  Anode  Voltage  (Note  2) .......

Minimum  Anode  Voltage  (Note  2) .......

Maximum  Grid  4  (Focusing  Electrode)

Voltage......................

Maximum  Grid  2  Voltage   ............

Mnimum  Grid  2  Voltage .............

Cathode  Voltage:
Maximum  Negative  Bias  Value   .......

Maximum  Negative  Peak  Value  .......
Maximum  Positive   Bias  Value ........

Maximum  Positive  Peak  Value  .......
Maximum  Heater-Cathode  Voltage:

Heater  Negative  with  Respect  to  Cathode:
During  Warm-up  Period  not  to  Exceed  15

Second s  ....................

After  Equipment  Warm-up  Period  .....

Heater  Positive  with  Respect  to  Cathode

....    23500    Volts

•  .  .     '2000    Vo',s

+1100,  -550    Vol,s

.....     60    volts

.....      20    Volts

......    0    Vol,s

......    2    Volts

.....   154    Volts

.....  220    Volts

450    Volts

200    Vol,s
200    Vol,s

LIMITING  CIRCUIT  VALUES

Maximum  Grid  1   Circuit  Resistance  ...........   I.5    Megohms

Minimum  Grids2&4Circuit  Rosistqnce(Note3)...10000            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unless  Otherwise  Specified,  all  Voltage  Values

are  Positive  with   Respect  to  Grid   1.

Anode  Voltcige  (Note  2) ...............

Grid  4  Voltage  (Focusing  Electrode)   ......

Grid  2  Voltage   ....................

Cathode  Voltage  for  Roster  Cutoff ........

.16000    Volts

Oto400    Volts
.  .     30    Volts

30  to  45   Volts

NOTES

1.    Heater    wal.in-up    time    is   defined   as   the   time   required   for   the

voltage   across   the   heater   to   reach  809ro  of  its  rated  vcilue  offer
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equol   to   3   times
rated  heater  voltcige  divided  by  rated  heater  current.

2.     Operation  with  voltage   in  excess  of  16KV  may  require   shielding

to  limit  radiation  of  very   soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits   is  advisable  to

prevent  damage.

WESTINGHOUSE ELECTRIC   COF3POF3ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,NEW   YOF2K
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14.686"
to. loo"

8.28,„±O.,56iLng3z§

4.5cO"
±0.125"

I.coo"          9.000"
Min.                    Min.

!\'

J I-2 I

ln6::0,',inngg

( Note  F )

Mold
Mo'ch

.812"           Line
Tension  Bond Max.

CLIP      DETAIL

A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flored  end  of  JEDEC  Reference  Line  Gauge  No.126when  seated  on  funnel of  tube.

With   a   minimum   neck   length   tube,   the   PM   contering   magnet  (0  to  8  gouss)  should  extend  no  more  than  2.75"  from  Yoke  Reference  Line.

a.    Lot®ral   strains   on   base   pins   must   be   avoided.     The   socket  should  hove  flexible  leads  permitting  movement.    The  perimeter  of  the  base
wafer   will   be  inside  a  1.75"  diomet®r  circle  concentric  with  tube  axis.    Base  pin  4  aljgns  with  mc]ior  axis  with  in  30.  cind  is on  some  side
as  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  capacitonce  and  must  be  orounded.

D.    Neck  diameter  may  be  a  maximum  of  1.168'`  at  the   splice.

E.    Tension  band  must  be  graunded.

F.    Transparent  insulating  coating,  3"  in  diameter.    Clean  only  with  a  soft,  dry,  lintless  cloth.

The information  contained  herein  is  supplied  without  assuming responsibility for infringement  of patents  or  other rights  of third  parties  which
may result from its  use.  No license  is  granted  byimplication  or otherwise  under any patent or  patentrights  o£Westinghouse Electric Corporation.

WESTINGHOuSE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,NEW   YORK



Westinghouse® 2lGHP4

January  I,1967

1  t4°  MAGNETIC   DEFL`ECTION

13. 250'' X  16.875" MI N. SCREEN  SI Z E

4.375"  NECK  LENGTH

ELECTRICAL

Focusing  Method  .......

D®flection  Method   ......

Deflection  Angles  (Approx.):
Diogono'............

Hori zonta I    ..........

Vert ica I  ............

QUICK  REFERENCE  DATA

DETAILED  DATA

.Low  Voltogo  Electrostcltic

•...........  Magnetic

.   .   .114    Degrees

.   .    102    Degrees

.  .      85    Degrees

I.......    5     pF

.......   6    pF

I..1500                   pF

•.23bo                 pF

450 ±5%               rnA
.   .   .11     Seconds

Direct  lnterelectrode  Capacitonces:
Cathode  to  All  Other  Electrodes  (Approx.).  .

Grid  No.   I   to  All  Other  Electrodes  (Approx.)

External   Conductive  Coating  to`Anode:
Minimum,,,,,,,,,,,,,,,,,,,,,,,

Maximum......................

Heater  Current  at  6.3  Volts   ............

Heater  Warm-up  Time  (Note   1) ...........

OPTICAL
Phosphor  Number ..............   '........   Aluminized  P4

Light  Tronsmittonce  cit  Center  (Approx.) ..............   727o

MECHANICAL
0voi.-all   Length .....................

Neck   Length.   .   .  t ....................

Greatest  Dimensions  of  Tube:
Diagonal........................

Width...........................

Height..........................

Minimuh  Useful  Screen  Dimensions  (Proiectod):
Diogono'........................

Horizontal   Axis ....................

Vertical   Axis   .....................

A,eo   ......,    ®    ®    ,,,,,,,,,    1    ®    ,,,,.,.

Bulb............................

Bulb  Contact .......................

Base,   ,   ®   ,,,,,,,.,,,,,,,,,,,,,,,,,

Basing...........................

Net  Weight  1   .......................

G4c

12.656" ± 0.281"

4. 375" ± 0 .125"

20.649" ± 0 .loo"
I 8 .036" ± 0.loo"

14.576" ± 0.loo"

•....   19.6251,

.....   '6.875"

.....   '3.250"
212  Sq.   Inches

E IA J 165  1 /4A 1

.   .   .    EIA  J'-2l

.  .   EIA  87-208

....   EIA  8HR

•   .   .   21   Pounds

6.3  VOLT,  4SO  MA  HEATER

ELECTROSTATIC   FOCUS
SPHERICAL  FACEPLATE

RATINGS
Design  Maximum  System

Unless  Othorwisa  Specified,  Voltage  Values  are  Positive
and  Measured  with  Respect  to  Grid '1.

Maximum  Anode  Voltage  (Note  2) .......

Minimum  Anode  Voltage  (Note  2).  I  .....

Maximum  Grid  4  (Focusing  Electrode)

Voltage......................

Maximum  Grid   2  Voltage   ............

Minimum  Grid   2   Voltclge .............

Cathode  Voltage:
Maximum  Negative   Bicls  Value   .......

Maximum  Negative  Peak  value  .......

Maximum   Positive   Bias  Value ........

Maximum  Positive   Peak  Value ........
Mclximum  Heater-Ccithode  Voltage:

Heater  Negative  with  Respect  to  Cathode:
During  Warm-up  Period  not  to  Exceed  15
Seconds....................

After  Equipment  Warm-up   Period  .....

Heater  Positive  with  Respect  to  Ccithod®

...     23500    Volts

.  .  .     '2000    Vo',s

+1100,  -550    Volts
.....     60    Volts

.....      20    Volts

..,...    0    Volts

......     2    Volts

.....   154     Volts

.....   220    Vol,s

450    Volts
300   Volts
200    Volts

LIMITING   CIRCUIT  VALUES

Maximum  Grid   1   Circuit   Resistance  ...........   1.5    Megohms

Minimum  Grids2&4 Circuit  Resistance(Note3)...10000.            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unless  Otherwise  Specified,  all   Voltage  Values

are  Positive  with   Respect  to  Grid   1.

Anode  Voltage  (Note  2) ...................    16000     Volts

Grid  4  Voltage  (Focusing  Electrode)(Note  4)     .   .  ,    Oto400     Volts

Grid2Voltoge                          ..`  ...................     30      Volts

Cathode  Voltage  for  Roster  Cutoff ...........   30to45     Volts

NOTES

1.    Heater    warm-up    time    is   defined   as   the   time   required   for   the

voltage   across   the   heater   to   reach  80%  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equal   to   3   times

rated  heater  voltage  divided  by  rated  heater  current.

2.    Operation  with  voltage   in  excess  of  16KV  may  require  shielding

to   limit  radiation  of  very  soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits   is  odvisable  to

prevent  damage.

4.    With    the    combined    Grid   No.    1    bias   voltage   and   video-signcll

voltage   adiusted   to   give   c]n  anode  current  of  150  microamperes

on   a    13.250"   by   16.875"   pattern   from   type   2F21   monoscope  or

equivalent.      Individual    tubes    will   hove   satisfactory   focus   at
some  value  between  0  and  400  volts.

WESTINGHOUSE    ELECTF3lc   COF3PORATION`   ELECTF30NIC   TUBE    DIVISION,   ELMIRA,   NEW   YORK
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A.    Yoke  Reference  Line  is  determined  by  plane  surfclce  of  flored  end  of  JEDEC  Reference  Line  Gciuge  No.126 when  seated  on  funnel of  tube.

With   a   minimum   neck   length   tube,   the   PM   centering   magnet   (0  to  8  gauss)  should  extend  no  more  thon2.125"from  Yoke   Reference  Line.

a.    Lateral    strains   on   base   pins   must   be   avoided.     The   socket  should  hove  flexible  leads  permitting  movement.    The  perimeter  of  the  base
wafer   will   be  inside  a  1.7S'  diameter  circle  concentric  with  tube  axis.    Base  pin  4  aligns  with  mclior  axis  with  in  30.  and   is  on  some   side

as  anode   ferminol.

C.    External  conductive  cociting  forms   supplementary  I ilter  copocitonce  and  must  be  grounded.

D.     Neck  diameter  may   be  a.maximum  of   1.168"  ot  the   splice.

E.    Transparent   insulciting  coating,   3"   in  diameter.    Clean  only  with  a  soft,  dry,   lintless  cloth.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byirnplication  or otherwise  underany  patent or  patent rights  of "estinghouse Llt.ctric lor[joration.

WESTINGHOuSE   ELECTRIC   COF3POFtATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,    NEW   YORK



Westinghouse®

QUICK  REFEF3ENCE  DATA

114°  MAGNETIC   DEFLECTION                                                        BANDED

13.250"  X   16.375.  MIN.  SCREEN  SIZE               IMPLOSION   PROTECTION

4.375ff  NECK  LENGTH

ELECTRICAL

Focusing  Method

Def lection  Method

EiEI

WITH  MOUNTING   LUGS

DETAILED  DATA

Low  Voltage   Electrostatic

•..........   Magnetic

Deflection  Angles  (Approx.):

Diagonal..........................

H or i z onto I    .........................

Vert i ca I  ...........................

Direct  lnterelectrode  Capacitonces:

Cathode  to  All  Other  Electrodes  (Approx.)    ....

Grid  No.1   to  All   Other  Electrodes   (Approx.)    .  .  .

External   Conductive  Coating  to  Anode:    Note  (I)
M. i n i in u in     ......,.................

Maximurn........................

114      Degrees

102      Degrees

.    85     Degrees

..    5                   pF

..    6                     pF    -

1700                   pF

2500                  pF

Resistance  between  External  Conductive  Coating

clnd   lmplosion   Protection  Hardware  (Min.)   .......    5    Megohms

HeaterCurrentat6.3Volts   ............     450±5%                  rnA

Heat;rWorm-upTime(Note2)    ............... 11       Seconds

OPTICAL
Phosphor  Number ......................   Aluminized  P4

Light  Transmittonce  at  Center  (Approx.) ..............   469ro

MECHANICAL

Over-all   Length .....................
Neck   Length .......................

Greatest  Dimensions  of  Tube:

Diagonc]'........................

Width     ......................   i   .   .   .

Height...........„..............

Minimum  Useful  Screen  Dimensions  (Proiected):

Diclgonal.......

Horizontal   Axis  .   .   .

Vertical   Axis    ....

Area  .  ,  ®  ..-....

Implosion   Protection.

Bulb...........

Bulb  Contact ......

Base,..........

Ba s i ng     .........

Net  Weight  .......

G4c

12.656"  ± 0.281"

4 .375" ± 0.12 5"

20.884" ± 0.1201'

18 .186"  ± 0.120,,

14.686"  ± 0.120"

•.............   19.625„

•.............   16.875,'

•.............   13.250,`

.........    212  Sq.   Inc.hes

.  Bonded  with  Mounting   Lugs

........      EIAJ1651/4A1

............      E'AJ1-21

...........    EIA  87-208

.............   EIA   8HR

...........  23.5  Pounds

11                       -           11

6HR

2lGKP4

September   15,1967

6.3  VOLT,   450  MA  HEATER

ELECTROSTATIC  FOCUS

SPHERICAL  FACEPLATE

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are   Positive
and  Mecisured  with  Respect  to  Grid   1.

Mciximum  Anode  Voltage  (Note  3) .............     23000

Mnimum  Anode  Voltage ...................     12000

Maximum  Grid  4  (Focusing  Electrode)  Voltoge  .+1100, -550

Maximum  Grid  2  Voltage   ..................... 60

Minimum  Grid  2   Voltage ......................  20

Cathode  Voltage:
Maximum  Negative   Bias  Value   .......

Maximum  Negcltive   Peak  Value  .......

Maximum  Positive   Bias  Value ........

Maximum   Positive   Peak  Vc)Iue   .......

Maximum  Heater-Cathode  Voltcige:

Heciter  Negative  with  Respect  to  Cathode:

During  Warm-up  Period   not  to  Exceed   15

Se cond s  ....................

.    0    Volts

.    2    Volts

154    Volts

220    Volts

450    Volts

After   Equipment  Warm-up   Period   .............  300    Volts

Heater  Positive  with  Respect  to  Cathode   ........  200    Volts

LIMITING  CIRCUIT   VALUES

Maximum  Grid   I   Circuit  Resistance  ...........   1.5    Megohms

Minimum  Grids2&4Circuit  Resistcince(Note4)...10000             Ohms

TYPICAL   CATHODE   DRIVE  OPERATION

Unless  Otherwise  Specified,  all  Voltage  Vcllues

are  Positive  with   Respec.t  to  Grid   1.

Anode  Voltage  (Note  3) .............. 16000

Grid  4  Voltage  (Focusing  Electrode)  (Note  5) ....    0 to400

Grid  2  Voltage ...........................      50

Cathode  Voltage  for  Roster  Cutoff ...........    35to55

NOTES

I.    Includes   implosion  protection  hardware.

2.    Heater    wcirm-up    time    is   de{ined   as   the   time   reqiiired   for   the
voltcige   across   the   heater   to   reach  807o  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  a  circuit  c:onsisting  of

the    tube   heciter   in   series   with   a   resistclnce   equcll   to   3   times

rated  heater  voltage  divided  by  rated  heater  current.

3.    Operation  with  voltage   in  excess  of  16KV  may  require   shielding

to  limit  radiation  of  very  soft  X.rays.

4.    Protective  resistance  in  the  grids  2  &  4  circuits   is  cldvisable  to

prevent  damage.

5.    With    the    combined    Grid   No.    1    bias   voltc]ge   and   video-signal

voltage   odiusted   to   give   an  clnode  current  of  150  microamperes

on   a   13.250"   by   ]6.875"    pclttern   from   type   2F2l   monoscope  or

equivalent.      Individual     tubes    will   have   satisfactory   focus   cit

some  vcilue  between  0  and  400  volts.

W ES T I N G H 0 U S E ELECTF3rc  .cOFtpoF`ATI'oN,   ELECTF3ONic   TUBE   DivisioN,   ELMiF`A,NEW   YORK



CE-C2478
CLIP      DETAIL

A.    Yoke  Reference  Line   is  determined  by  plane  surface  offlared  end  of  JEDEC  Reference   Line  Gouge  No.126when  seated  on  funnel  of  tube.

With   a   minimum   neck   length   tube,   the   PM  centering  magnet  (0  to  8  gouss)  should  extend  no  more  than  2.125"  from  Yoke  Reference  Line.

a.    Lateral   strains   on   base   pins   must   be  .avoided.     The   socket  should  hcive  flexible  leads  permitting  movement.     The  perimeter  of  the  base

wclfer  will   be   inside  a   ].750"  diameter  circle  concentric  with  tube  axis.    Base  pin  4  aligns  with  moior  axis  with   in  30°  and   is  on   same   side

as  anode  terminol.

C.     Externcil  conductive  coating  forms  supplementary  filter  copacitance  and  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of   1.168.'  at  the   splice.

E.    Tension  bond  must  be  grounded.

F.    Point  ..Z"   is  loccited  on  the  tube  diagonal  at  the  faceplclte  surface.

G.     Transpcirent   insulating  coating,   3"   in  dicimeter.     Clean  only  with   soft,   dry,   lintless  cloth.

H.    Tube  shall  fit  on  0.25"  pegs  centered  at  corners  of  12.625"  x   17.844"  rectangle.    (Suggested  stud  diameter  is  0.180"  -0.250").

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC CORPORATION, ELECTRONIC   TUBE   DIVISION,   ELMIRA,    NEW YORK



Westinghouse 23ASP4

Septombor   15,1961

92°  Mclgnetic  Def lection
Rectangular  Glass
Aluminized  Screen

Gray  Filter  Glass

ELECTRICAL:

Focusing  Method  .......

Def lection  Method   ......

Deflection  Angles  (Approx.):

H ori zonta I    ..........

Vertical.....,.,,,.,

Di ogono I     ...........

n

TELEVISION  PICTURE  TUBE  TYPE  23ASP4

6.3  Volt,  600  Ma.  Heater
Electrostotic  Focus
Short  Neck  Length

Low  Voltage  Electrostotic

•.........       Magnetic

•......       80        Degrees

•.....       65        Degrees

•......       92        Degrees

Direct  lnterelectrode  Copacitances:

Cathode  to  all   other  electrodes,  (Approx.)  .....          5                   /1/£f

Gridl   toollotherelectrodes,   (Approx.)   ......          6                   /{/tf

External   Conductive  Coating  to  Anode:
..     2500                 tLll'

..17o0                     H/'`f

600  ±5%                 Ma.
•H       Seconds

Maximum...........

Minimum...,..,,,,.

Heater  Current  ot  6.3  volts.   .

Heater  warm-up  Time  (Note   1)

OPTICAL:

Phosphor  Number  .....................        Aluminized   P4

Light  Transmittance  at  Center,   Approximate    .....     78   Percent

M E CH AN I C A L :

OverallLength    ..............                      17±3/8                   Inches

Greatest  Dimensions   of  Tube:

Diagonal    ............      23-25/64+3/32-1/8                 Inches

Width ...............             20-1/2+I/16-I/8                  Inches

Height  ..............                                 16-1/2±1/8                   Inches

Minimum  Useful   Screen   Dimensions   (Proiected):

22-5/16                 Inches

19-1/4                 Inches

15-1/8                 Inches

282        Sq.inches

4-1/2   ±   3/16                   Inches

..........            J187C1

..........                 J1-2l

..........           86-203

12L

•.......          27   Pounds

Diagonal    .   .

Horizontal    .

Vertical  .   .   .

A`recl....,

Neck  Length  .
Bulb......

Bulb  Contact

Base.....

Basing....

Weight....I

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap
15-I/8"  x  19-1/4"  Screen  Size

R A T I N C; S :

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive

with   Respect  to  Grid  I.

Maximum   Anode  Voltcigei   ......

Minimum  Anode  Voltage  (Note  2)  .

Maximum  Grid  4  Voltage  (Focusing

E lectrode)    ..............

Maximum  Grid  2  Voltage    ......

Cclthode  Voltage:

Maximum  Negative  Value  .....

Maximum  Negative   Peak  Value   .
Maximum   Positive   Value   .....

Maximum   Positive   Peak   Value    .

22000              Volts

11000               Volts

+1200,  -400              Volts

700              Volts

0    Volts   DC

2              Volts

154    Volts   DC

220              Volts

Maximum  Heater.Cathode  Voltage

Heater  negative  with  respect  to  cathode

During  warm-lip  period  not  to  exceed

15seconds  ......................            450               Volts

Afterequipmentwcirm-up  period     ........            200               Volts

Heater  positive  with  respect  to  cathode   ....            200              Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE   DRIVE   SERVICE:

Unless   Otherwise  Specified,   All  Voltage   Values

are   Positive  with   Respect  to  Grid   1.

Anode   Voltcige     ...................               18000     Volts   DC

Grid  4  Voltage  (Focusing   Electrode)   .....        0  to  400    Volts   DC

Grid  2  Voltage  (Note   3)      ......,......                     500     Volts   DC

Cathode  Voltage  for  roster  cutoff    .......        45  to  95    Volts   DC

LIMITING   CIRCUIT   VALUES:

Maximum  Grid   1   Circuit   Resistance   .........          1.5     Megohms

Minimum  Grids  2  &  4  Circuit  Resistance  (Note  4)   10000              Ohms

I.   Hec)ter    wc]rm-up    time    is    defined    as    the    time    required    for   the

voltage   across   the   heater   to   reach   80%   of   its   rated   value   after
applying   4   times   rated   heater   voltage   to   a   circuit   consisting   of

the  tube  heater  in  series  with  a  resistance  equcil  to  3  times  rated

heater  voltage  divided  by  rated  heater  current.

2.   Brillionceand  definition  decrease  with  decreasing  anode  voltcige.

Operation   with   anode   voltage   less   than   12000   volts   in   not  rec-

ommended.

3.   It    is    recommended   that   not    less   than    300   volts    on   grid    2  be

used,  as  resolution  is  ciffected  ot  lower  voltages.

4.   Protective   resistance   in   the   grid   2   and   grid   4   (focus   electrode)

cii.cults  is  advisable  to  prevent  damage  to  the  tube.

X-RAY  WARNING:     Opercltion  with  voltages   in  excess  of  16KV  may

require  shielding  to  limit  radiation  of  very   soft  x.rays.

Television   Picture  Tube  Seclion

WESTINGHOUSE    ELECTF3lc    CORPOF3ATION     ELECTF30NIC    TUE3E    DIVISION,   ELMIF3A,    NEW    YOF3K
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Anode   Becessed
Small    Cavity    cap           DETAIL    OF    PANEL
JETEC     NQ   Jl-2l

_ _'__ I

(Note   '  )

Line    (Note   2)

Small    Shell    Duodecal
6-Pin    BQse   (Note    3)
JETEC    NQ   86-203

NOTE   1:     Bc]so  pin  6  aligns  with   maior  axis  within  30®  and  is  on   scime  side  as  anode  t®rminol.

NOTE  2:    Yoke   Reference   Line  is  determined  by  plane  C-C' of  JEDEC  Roferenco.Lino  Gauge  No.   116  when  s®otod  on  funnel   of  tube.    With  a
minimum   neck    length   tube,   the   PM   contering   magnet   (0  to  8  gauss)  should  extend  no  more  than  2.3/4'  from  Yoke  R®foronce  Lino.

NOTE   3:    The   socket   should   not   bo   mounted   rigidly,    bu.   should   bo  ollowod  to  move  freely  and  have  flexible  loclds.    The  associated  wirini
should   not  impress  lateral   strains  on  the  base  pins.    The  bottom  circumference  of  the  base  wafer  will   Iio  wi.hin  a  circle  concentric
with  the  bulb  axis  and  having  a  diameter  of  2-3/4-.

NOTE   4:    External   conductive  coating  forms  supplemontclry  filter  capacitor  cind  mus.  be  grounded.

NOTE  5:    Splice-line  seal   bulge  may  protrude  a  maximum  of  1/[6.  from  dimension  surface  at  any  point  around  the  seal.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  result from its  use.   No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of u estinghouse Llectric  lctrporation.

WESTINGHOUSE   ELECTF3lc   COF3PORATION,   ELECTF30NIC   TUE3E    DIVISION, ELMIF3A,    NEW    YOF3K
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Weslinghouse® 23BDP4

Soptomber   15,1961

TELEVIsloN  PICTURE  TUBE  TYPE  23BDP4

92°   Mclgnetic  Def lection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

E L E CT R I CA L :

Focusing  Method  ,

Defl®ction  Method

Eiil

6.3  Volt,  600  Ma.  Heater
Electrostatic  Focus

Anti-Glare  Twin-Face  Panel
Integral  Safety  Glass

Low  Voltage  Electrostatic

•.........      Magnetic

Deflection  Angles  (Approx.):

H ori zontol    .....................

Vertical.,,,,,,.,,,,,.,,,,.....

Diagonal......................

Direct  lnterelectrode  Capacitances:
Cathode  to  all  other  electrodes,  (Approx.)  .
Grid  I   to  all  other  electrodes,  (Approx.)   .  .

External  Conductive  Coating  to  Anode:
Maximum.....................

Mi ni mum     ,,,,,,,,,,,,,,,,,,,,,

Heater  Current  at  6.3  volts    ...........

....    80      Degrees

•..       65      Degrees
•..       92      Degrees

•..           5                 u.Ill

•..          6                 p.u.'

•.      2500                 fLul

•.     2000               u.ul
600  ±5%                 Ma.

Heater  Worm-up  Time© 11       Seconds

OPTICAL:

Phosphor  Number  .....................       Aluminized   P4

Light  Transmittonce  at  Center,  Approximate   .....     40   Pei.cent

MECHANICAL:

Oval.cill   Length    .........

GI.eatest  Dimensions  of  Tube:
18-5/16  ±  7/16                Inches

Diagonal    .  .  .

Width......

Heigh,.....

Minimum  Useful

Diagonal    .   .  .

H6rizontal    .   .

........  24-45/64+3/32-I/16               Inch.s
i   .............       21-5/16±1/8                 Inches

........      17.13/32+3/32-1/8                Inches
Screen  Dimensions  (Proiected):

22-5/16               Inches
19-5/16                Inches

15-I/4               Inches
282      Sq.Inches

5-1/2  ±  3/16               Inches
...........      J187D1

...........  Fpl98Bl

...........            J1.21

...........       86.203

...........                12L

•......   34-1/2  Pounds

Verti ca I  .,...........

A;lea...............

Neck  Length ...........

Bull)................

Anti.Glar.  Laminated  Panel .

Bulb  Contact    ..........

Base.....,.,,,,.....

Basing...............

Weight...,...........I

External  Conductive  Coating
Spherical  Faceplate

No  lob  Trap
15-1/4"  x  19-5/16"  Screen  Size

RATINGS:

Design  Maximum  System

Unless  Othorwiso  Specified,  Voltage  Values  ore  Positive
with  Respect  to  Grid   I.

Maximum  Anode  Voltage   ...........

Minimum  Anode  Voltage  A   ..........

Maximum  Grid  4  Voltage  (Focusing

E I ec.rode)    ...................

Mcixlmum  Grid   2  Voltage   ...........

Cathode  Voltage:
Maximum  Negative  Value ..........

Maximum  Negative  Peak  Value  ......

Maximum   Positive  Value  ..........

Maximum   Positive   Peak  Value   ......

Maximum  Heater-Cathode  Voltage

Hooter  negative  with  respect  to  cathode
During  warm-up  period  not  to  exceed
15   seconds  ..................

After  equipment  warm-up  period    ....

Heater  positive  with  respect to  cathode

TYPICAL  OPERATING  CONDITIONS:

...     22000             Volts

...12000              Vol,s

+1100,  -550             Volts
...           700             Volts

0    Volts  DC
2             Volts

...            154    VoltsDC

•..            220              Volts

CATHODE  DRIVE  SERVICE:

Unless  Otherwise  Specified,  All  Voltage  Values

are  Positive  with  Respect  to  Grid  1.

Anode  Voltogo    .....................      ]6000    Volts   DC

Grid  4  Voltage  (Focusing   Electrode)   ......    0  to  400    Volts  DC

Grid  2  Voltagd] ....................               500    Volts  DC

Cathode  Voltage  for  roster  cutoff    ........   45  to  95    Volts  DC

LIMITING  CIRCUIT  VALUES:

Maximum  Grid   1   Circuit  Resistance .........          1.5     Megohms

Minimum  Grids  2&4Circuit  Resistancet .....   10000              Ohms

®    Heater    warm.up    time   is    defined    os   the   time   required    for  the

voltage  across  the  heater  to  reach  80%  of  its  rated  value  after
applying   4  times   rated   heater  voltage  to  a  circuit  consisting  of

the  tube  heater  in  series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rated  heater  current.

A     Brillianceand  definition  decrease  with  decreasing  anode  voltage.

Operation   with   anode  voltage   less   than   12000  volts   in   not  rec-
ommended.

t     Prot®ctivo   resistance   in  the  grid  2  and   grid  4  (focus  electrode)
circuits  is  advisable  to  prov®nt  damage  to  the  tube.

X-RAY   WARNING:     Operation  with  voltages  in  excess  of  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x-rays.

I    lt    is   recommended   that   not   less   than   300   volts   on   Grid   2  be
used,  as  resolution  is  affected  at  lower  voltages.

Television  Picture  Tube  section

WESTINGHOUSE   ELECTF31C   CORPORATION,  ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK
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Anode   Recessed   Small   Cavity   Cap
JEDEC    NQ   Jl-2l        (Note   2)

External
Conductive

Coating

(Note   4)

Beference
FTne  (Note   I)

Smcill   Shell   Duodecal,6   Pin   Base
JEDEC    NQ   86-203       (Note    5)

NOTE   1:    Yoke   Rof®lenc®   Lino  is  determined  by  plane  C.C'  of  JEDEC  R®ferenco.Lino  Gouge  No.116  when  s®oted  on  funnel  of  tube.    With  a
minimum   neck   length   tube,   the   PM   centering   magnet   (0  to  8  gouss)  should  extend  no  more  than  2.3/4"  from  Yoke  Reforonc®  Lln®.

NOTE   2:    Base  pin  6  aligns  with  major  axis  within  30®  and  is  on  some  side  as  onod®  terminal.

NOTE  3:    Plones  perpendicular  to  the  axis  and  passing  through  points   X,  Y  and  Z  are  d®termin®d  as  follows:

Plane  tong®nt  to  crown  of  faco,  to  plane  of  X  =  0.758'  mom.
Plane  of  X  to  plone  of  Y  =  0.463  ±  0.030..
Plane  of  X  to  plane of  Z  =  0.970  ± 0.030..

NOTE  4:    External  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  5:    The   socket   should   nol   bo   mounted   rigidly,   but   should   b®  allowed  to  move  freely  and  hove  floxibl®  leads.    The  ossociat®d  wiring
should   not  impress  lot®.ol   strains  on  the  base  pins.    The  bottom  circumfer.nco  of  the  base  wofor  will   lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diom.tor of  2.3/4..

The  information  contaiDed  herein is  supplied  without assuming responsibility for infringement  of patents  or other rights  of third  parties  which
may result from its  use.  No license  is  granted  I)yimplication  or otherwise  under any patent or patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,NEW   YOF{K



WesTinghouse

TWIN  PANEL  TELEVIsloN  PICTURE  TUBE  TYPE  23BEP4

Twin  Face  Panel,  Integral  Safety  Glass
Electrostatic  Focus
5-I/8" Neck  Length

•............   Mognotic

.........    El®ctroslotic

'...............110®

I...............99®

'...............82®

.........   Aluminized   P4

...............    White

...............     Short

.  Spherical   Gray   Filter  Gloss

.............   FP  '98A1

•...............    407o

•...........   33  Pounds

a

I |0 a  Magneti c  Defl ection
Rectangular  Glass
Aluminized

Gray  Filter  Glass

GENERAL:
Deflection  Method   ...........

Focusing  M®thod  ............

Doflection  Angles  (Approx.):

Diagonal................

Horizontal...............

Vcr,ical.................

Sc,eon :
Phosphor................

Fl uoroscon ce   .............

Per si stan co   ..............

Foceplate.................

Laminated  Panel  ...........

Light  Transmission  (Approx.) .  .  .
Weight...................

E L E CT R I CA L :
Heate,:
Voltage.................

Cul.,en,.................

Warm-up  TimeE  ............

Dir.ct  |nter®Iectrode  Capocitanc®s:
GI.id   I   to  cill  other  eloctiodes  .   .   .

Cathode  to  all  other  eloctrodes.  .

..      6.3             Volts

300  ±  5%                Ma.

..         18      Seconds

•....            6      p.p.I

•.....            5      up.I

Extemal  Conductive  Coating:

Maximum   .............................   2500      /I,/tf

Minimum ..............................   2000      /I/tf

MECHAN ICAL:

Mounting  Position   ,

Screen   Dimensions:
Sci.eon  Area   ...,

Height.......

Wid,h.......

Diagonal.....

Bul b  Dimen sion s:

Bulb........

Height......

Width........

Diagonal.....

Overall   Length   .  .
Neck   Length     .  .  .
Anode  Torminol  .  .

Base,,,,,,,.,
Ba si n g    .......

.........................   tiny

•................     282  Sq.   In.   Min.

..................., 5-1/4"  Min.

I   ...................    19-5/ `6 "  M in .

i   ...................   22-5/16"  Min.

........................   J187A1

............,  17-13/32. +3/32.  -I/81.
2 I -5/ 16"  + I /8"

...........   25-45/64'  +  3/32.  -I/16"
•..................  15-3/16"   ±  3/8"

•...................    5-,/8"  ±   1/8"

.Recossod  Small   Cavity  Cap  (JEDEC  J I-21)

.....   Small   Button  7-Pin  (JEDEC  87-208)
_.-------...-..-..........8HR

WESTINGHOUSE   ELECTF3IC

Z3BEP4

S®pt®mb®r   15,1961

External  Conductive  Coating
Spherical   Faceplate

No  Ion  Trap
19-5/16"  x  15-1/4"  Screen  Size

MAXIMUM  RATINGS:

Design  Maximum  Valu.s

Unless   otherwise   spocifi®d,   voltag®   voluos   a.®  positive  and  m®as-
ured  with  resp.cl  to (;i.

Max.  Anode  Voltogo  ................

Min.  Anode  Voltogo   ................

Grid  4  Voltage:
Positive  Valuo   ..................

Nogotive  Value  ..................

Grid   2  Voltago    ...................

Cathode  Voltage:

Negotivo  Peak   Value   ..............

Negative   Bias  Value    ..............

Positive   Bias   Volu® ...............

Positive   Peak   Volu® ...............

Peak  Hooter-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode

During  Warm.up  Period  of  45  See.  Max. .  .

After  Equipment  Warm-up   Period  .....,

Heotor  Positive  with  R®spec.  to  Cathode   ,

22000     max.      Volts

12000      min.      Volts

TYPICAL  CATHODE  DRIVE  OPERATING  CONDITIONS:

Unless    otherwise sp®cifi®d,    all    voltage   values   ore   positive   with

respect  to  Grid   1.
Anode  Voltage .............

Grid  4  Voltage .............

Grid   2  Voltoge® ............

Cathode  Voltage  for  Rast®r  Cutoff

LIMITING  CIRCUIT  VALUES:
`  Grid   I  Circuit  Resistance   .....

Grid  2  Circu it  Rest stance  A  ....

Grid  4  Circuit  Resistance ^  ....

......       '6000      Vol,s

....   0  to  +  400      Vol,s

500     Volts
I...      +45to+95      Volts

1.5      max.      Mogohms

10,000       min.               Ohms

.10,000       min.               Ohms

A    Protective   resistance   in   the   G2   and   G4  circuits  is  advisable  to

prevent damage  to  the  tube.

®     lt  is  rocommend®d  that  not  less  than  300  volts  on  Grid  2  b®  used,
as  resolution  is  off®cted  at  lowor  voltages.

D    Hooter    warm-up    time    is    defined    as    the    time   required   for   the
voltage   across   the   heater  to   roach   809ro   of  its  rated  value   after
applying   4   times   iotod   heotor   roltag®   to   a  circuit  consistingo{

the   tube  heotor  in   sori®s  with  a  resistance  equal  to  3  times  rated
hooter  voltage  divided  by  ioted  hoator  current.

X-RAY   WARNING:    Operation   with   voltogos   in   excess  of  16KV  may

roquiro  shielding  to  limit  radiation  of  very  soft  x.rays.

Television  Picture  Tube  Section

COF2PORATION,  ELECTRONIC TUBE   DIVISION,  ELMIRA,   NEW YORK
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External
Conductive
Coo t i n g

(Note    5)

Beference
Line      (Note    I)

:"=j:T' (No,e   4,

Small      Bulton
7   Pin    Base
JEDEC     N9    87-208
(Note   6)

Recessed     Small

Cavity     Cap

JEDEC     NQ     Jl-2l

(Note     2)

Hll
8HFt

NOTE  I:    Yok.   Rof®renco  Lin.  is  d.t®min.d  by  plon®  surfac.  of  flared  end  of JEDEC  R®foronce-Lino  Gaug.  No.126  whoa  scatod  on  funn®l
of  tube.    With   a   minimum  n.ck   l®ngth   tub.,   the   PM   cent®ring  mogn®t (0  to  8  gouss)  should  extend  no  more  than  2-1/8.  from  Yoke
R®f.ronc®  Line.

NOTE  2:    Bos®  pin  4 olign8  with  major axis  within  30.  and  is  on  sam.  sid. os  anode  t.minol.

NOTE  3:    Plan.s  p®rp.ndicular  to  the axis  and  passing  through  points  X,  Y  and  Z  ore  d®tomin.d  os  follows:
Plon.  tangent to  crown  of  face,  to plon. of X = 0.758. nom.
Plon® of  X  to  plono  of Y  =  0.463  ± 0.030..
Plan. of  X  to  plane  of Z  = 0.970  ± 0.030".

NOTE  4:    N®ck  diam®tor may  b® a  moxlmum  of  1.168.  ot  the  splice.

NOTE  5:    External  conductive  coating  forms  supplementary  fill.r capacitor and  must  b®  ground®d.

NOTE  6:    Th.   socket  should  not   b®  mounted   rigidly,   but   should  b. ollow®d  to  mov.  fr®®ly  and  hov.  flexible  loads.    The o§sociot.d  wiring
chould  not  impr.ss  lot.ral  strains  on  the  bas. pins.    Th.  bottom  circumferenc.  of th.  bi]s.  waf.I  will  li.  will.in  a  ciicl.  concentric
with  tli®  bulb axis  and  having  a  diom®ter  of  1.3/4..

WESTINGHOUSE   ELECTFilc CORPOF{ATION, ELECTF30,NIC UBE   DIVISION, ELMIRA,   NEW   YORK



WesTinghouse 23BP4

Eiil

Bill

TWIN  PANEL  TELEVISION  PICTURE  TUBE  TYPE  23BP4

110o  Magnetic  Deflection                            Twin  Face  panel,   lntegrcll   safety  Glass
Electrostatic  Focus

Extremely  Short  Neck  Length

...........       Magnetic

........       Electrostatic

•.............       1100

..............         990

•.............          820

.......       Aluminized   P4

.............         White

.............         Short

Spherical  Gray  Filter  Gloss

•..........       FP198A1

•-.-.-.-.-.....     40%'o

Rectangular  Glass
Aluminized

Gray  Filter  Glass

GENERAL:
Doflection  Method   ........

Focusing  Method  .........

Deflection  Angles  (opprox.)

Diagonal.............

Horizontal............

Ve rt i ca I  .,,,..........

Screen
Phosphor.............

F I uore sc en c a   ..........

Persi stence   ...........

Facoplate..............

Laminated   Panel   ........

Light  Transmission  (approx.)
Weight      ..............................       31    Pounds

ELECTRICAL:

Heater
Voltage.................

Current.................

Warm-up  TimeH  ............

Direct  lnterelectrode  Copocitonces:

Grid   1   to  all  other  electrodes  .   .   .

Cathode  to  all  other  electrodes .  .
External  Conductive  Coating

Maxi mum    ................

Minimum.................

6.3          Volts

0.6      Ampere

11     Seconds

•            6    flu.I

•            5   ufL'

•    2500    FLpr'

•    2000    fLfL'

MECHANICAL:

Mounting   Position    ...........................        Any

Screen  Dimensions

Screen  Area    ......................         282   sq.   in.  Min.

Hei ght ......

Wi dth .......

Diagonal....

Bulb  Dimensions

Bulb.......

Height......

Wi d,h      ......

Diagonal....

•......, 5-,/4"Min.

•......    19-5/'6"   Min.

.......    22-5/16"  Min.

..........          J187Al

17-5/16"  +  I/8'.  -I/16"
I    2,-5/16"  +  ,/8'.  .,/16..

24-45/64"  +  3/32"  -1/16"
Overall   Length    .....................      14-7/16"   ±  3/8"

Neck  Length  ........................       4-3/8"   ±  1/8"

Anode  Terminal  ....    Recessed  Small   Cavity  Cap  (JEDEC  Jl-21)

Base ...............       Small   Button  7-Pin   (JEDEC  87-208)

Basing..................................8HR

September   1,1962

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

19-5/16"  x  15-1/4"  Screen  Size

MAXIMUM  RATINGS:

Design  Center  Values
Anode  Voltage .........-..........

Grid  4  Voltage

Positive  Value   ...................

Negative  Volue  ...................

Grid  2  Voltage     ...................

Grid   1   Voltage

Negative  Peak  Value   ...............

Negative  Bias  Value ................

Positive  Bias  Value     ...............

Positive   Peak   Value    ...............

Peak  Heater-Cathode  \/oltage
Heater  Negative  with  Respect  to  Cathode
During  Worm-up  Period  of  15  Sec.  Max ....

After   Equipment  Warm-up  Period    .......

Heater  Positive  with  Respect  to  Cathode   .  .

20000   max.    Volts

1000    max.     Volts

500    max.     Volts

500    max.    Volts

200    max.     Volts

140    max.    Volts

0    max.    Volts
0    max.    Volts

4]0    max.     Volts

180    max.    Volts
180    max.    Volts

TYPICAL  GRID  DRIVE  OPERATING  CONDITIONS:
..                14000    Volts

.   .     Oto+400    Volts
450    Volts

.  .  -45  to  -105     Volts

1.5    max.    Megohms

10000     min.             Ohms

10000     min.             Ohms

Anode  Voltage    ...........

Grid  4   Voltage    ...........

Grid  2   Voltage©    ..........

Grid   1   Voltage  for  Roster  Cutoff

LIMITING  CIRCUIT   VALUES:

Grid   1   Circuit  Resistance   ....

Grid  2  Circuit  Resistance^   .  .   .

Grid  4  Circuit  Resistance^   .  .  .

I    Brilliance   and  definition  decrease  with  decreasing  anode  voltage.

In   general,   anode   voltage   should   not   be   less   than  12,000  volts.

A   Protective   resistance   in   the   G2   and   G4   circliits   is  advisable  to

prevent  damage  to  the  tube.

©   lt   is   recommended  thclt  not  less  thcln   300  volts  on  Grid  2  be  used,
as  resolution  is  clffected  at  lower  voltages.

I   Heclter    warm-up    time    is    defined    as    the    time    required    for   the
voltage   across   the  heater   to   reach   80%  of  its   rated   value   otter
applying   4   times   rated   heater   voltage   to   a   circuit   consisting  of

the   tube   heater   in  series  with  a  resistance  equal  to  3  times  rotod
heater  voltage  divided  by  rated  heater  current.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF{ONIC   TUBE DIVISION,  ELMIRA,    NEW   YORK
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NOTE   1:    With   the  tube  neck  inserted  through  the  flared  end  of  Reference  Line  Gauge  JETEC  No.126  and  with  the  tube  sooted  in  the  gouge,
the   reforenco   line   is   detoi.mined   by   the   intersection   of the  plane  faco  of  the  flored  end  of  the  gauge  with  the  tube  funnel.    With  a
minimum   neck   length   tube,  the  PM  centering  mognot (0  to  8  gous)  should  extend  no  more  than  2-I/8"  from  the  yoke  reference  line.

NOTE  2!    Base  pin  4  aligns  with  major  axis  within  30°  and  is  on  same  side  cis  anode  terminal.

NOTE  3:    Planes  perpendicular  to  the  axis  and  passing  through  points  X,  Y  and  Z  are  determined  os  foHows:

Plon®  tangent  to  crown  of  face,  to  plane  of  X  =  0.758"  nom.
Plane  of  X  to  plane  of  Y  =  0.463  ±  0.030".
Plane  of  X  to  plono  of  Z  =  0.970  ±  0.030''.

NOTE  4:    Neck  diameter  may  be  a  maximum  of  1.]68"  at  the  splice.

NOTE  5:    External  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  6:    The   socket   shou"   not   be   mounted   rigidly,   but   should  be  allowed  to  move  fro.Iy  and  have  flexible  leads.    The  associated  wiriiig
should  riot  impress  lateral  sti.ains  on  the  base  pins.    The  bottom  circumference  of  tlie  base  wafer  wHl   lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diameter  of  1-3/4".

Th.  information  contained  her.in  i§  supplied  without  assuming  responsibility  for  inf.ingoment  of  patents  a.  other  rights  of  thild  parti.s  which
may  resultfrom  itsuse.   No license  is granted by  implication  arothoiwiso  undoi  any patontor  patentrights  of W.stinghouso Electric Corporation.

WESTINGHOUSE ELECTRIC   CORPOF3ATION, ELECTRONIC   TUBE   DIVISION, ELMIRA,   NEW   YORK
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Weslinghouse

TWIN  PANEL  TELEVIsloN  PICTURE  TUBE  TYPE  23BSP4

Anti-Glare  Twin  Face  Panel,  Integral  Safety  Glass
Electrostatic  Focus
5-I/8" Neck  Length

•............   Magne,ic

..........    Electiostatic

................    110®

................      99®

•...............       82®

.........    Aluminiz®d   P4

...............    White

...............      Short

.  Spherical   Gray   Filter  Glass

.............  Fpl98Bl

................    40%

•...........   31   Pounds

EiE

110 o  Magneti c  Defl ection
Rectangular  Glass
Aluminized

Gray  Filter  Glass

GENERAL:
D®fl®ction  Method   ...........

Focusing  Method  ............

Defloction  Angles  (Approx.):
Diagonal................

Horizontal...............

Vcr ti ca I .....,,.,,,,,,,,,

Screen:
Phosphor................

Fl uoroscon ce   .............

Per si stan ce   ..............

Faceplate.................

Laminotod   Panel   ...........

Light  Transmission  (Approx.) .  .  .
Wei ght ...................

E L E CT R I CA L :
Hooter:
Vo I tage   .................

Curren t   .......,.........

Warm-up   TimoE  ............

Dii.act  |nterelectrode  Capacitanc®s:

Grid   1   to  all  other  electrodes  .  .   .

Cathode  to  all  other  electrodes.  .

6.3             Volts

.3       Ampere

18      Seconds

•.        6    w.I
•.            5     u.p.I

Extemal   Conductive  Coating:

Maximum   .............................   2500      /I/1f

Minimum ...............,..............   2000      {t{tf

MECHANICAL:

Mounting  Position   ,
Screen  Dimensions:

Screen  Area   ...,

Height.......I

Width.......,

Diagonal.....,

Bul b  Dimen sion s:

Bulb........,

Height......
Width........

Diagonal.....

Ovorall   Length   .  .
N.ck  Length    .  .  .

''...........Any

•....     282  Sq.   In.   Min.

•......      '5-,/4"  Min.

•......   19-5/16"  Min.

•......   22.5/16"  Min.

...........  J  187Al

•  17-5/16.  +  1/8.  -I/16.
. 21-5/16"  +  1/8"  -1/16.

25-45/64. + 3/32"  -1/16"
•.....  IS-3/16"  ±  3/8"

•......   5-I/8"  ±  I/8"
Anode  Terminal ..... Recessod  Small   Cavity  Cap  (JEDEC  Jl-21)

Base ................   Small   Button  7-Pin  (JEDEC   87-208)

Basing...................................8HR

23BSP4

March   15,1961

External  Conductive  Coating
Spherical   Faceplate

No  Ion  Trap

19-5/16"  x  15-1/4"  Screen  Size

MAXIMUM  RATINGS:

Design  Maximum  Values

Anode  Voltage ..................

Grid  4  Voltog®:

Positive  Value   ...........,......

Negative  Value  .................

Grid  2  Voltage    ..................

Grid   I   Voltage:

Negative  Peak  Value   .............

Negative  Bias  Value    .............

Positive  Bias  Value ..............

Positive  Peak  Value ..............

Peak  Heater-Cathode  Voltage
Hooter  Negative  with  Respect  to  Cathode

During  Warm.up  Period  of  15  See.  Max. .

After  Equipment  Worm.up   Period  .....

Heater  Positive with  Respect  to  Cathode

22000     max.      Volts

1100      max.      Volts

500     max.      Volts
550      max.      Volts

TYPICAL  GRID  DRIVE  OPERATING  CONDITIONS:
AnodoVoltogo ........................       16000      Volts

Grid4Voltage ......................   0to+400      Volts

Grid2Voltag®© .......................             300      Volts

Grid   1  Voltage  for  Roster  Cutoff  .........- 35  to  -72      Volts

LIMITING  CIRCUIT  VALUES:

Grid   1CircuitResistanco   ..........           I.5      max.      Megohms

Grid2CircuitResistcnco^  .........    10000      min.               Ohms

GTid4CircuitResistance^  .........    10000      min.               Ohms

I     Brilliance  anddefinition  docroose  with  decreasing  anode  voltage.

|n   general,   anode   voltogo   should   not   boloss  than   12,000  volts.

A    Protective   rosistonco   in   the   G2   and   G4  circuits  is  advisable  to

pr®vont  damage  to  the  tube.

®    |t  is  rocomm®ndod  that not  loss  than  300  volts  on  Grid  2  be  used,
as  resolution  is  affected  at  lower  vollages.

I    H®ator   warm-up    time    is    defined    os   the    time   required   for   the
voltage  ocioss   the   heater  to   roach   80%  of  its  rated  value   after
applying  4   times   rated   hoator   voltage   to   a  circuit  consisting of
the   tube hooter  in  sorios  with  a  resistance  equal  to  3  times  rot®d
hoator  voltage  divided  by  rated  heater  current.

Tolovision  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



23BSP4

Pog®  2

Westinghouse

NOTE   I:    Yoke   Rof®ronc®  Lino  is  dot®rmin®d  by  plane  surface  of  flared  end  of JEDEC  Roforence-Line  Gauge  No.126  when   seotod  on  funnel
of  tube.    With   a   minimum   neck   length   fubo,   the   PM   ccntoring  mognot  (0  to  8  gauss)  should  extend  no  more  than  2-I/8.  from  Yoke

R®ferenc®  Lino.

NOTE  2:    Bos®  pin  4  aligns  with  major  axis  within   30®  and  is  on  some  side  as  anode  tominal.

NOTE  3:    Planes  p®rp.ndiculor  to  the  axis  and  passing  through  points  X,  Y  and  Z  are  d®terminod  as  follows:
Plon®  tongont  to  crown  of  face,   to  plane  of  X  = 0.758..  nom.
Plon® of  X  to  plan®  of Y  =  0.463  ± 0.030".
Plano of  X  to  plan.  of Z  = 0.970  ± 0.030".

NOTE  4:    Neck  diam.tor may  bo  a  moxlmum  of  1.T68.  ot  the  splice.

NOTE  5:    External  conductive  cooling  foms  supplementary  filter capacitor and  must  b.  groundod.

NOTE  6:    Th.   socket  should  not   b®  mounted   rigidly,   but   should  b®  allow®d  to  move  freely  and  have  flexible  loads.    The  associated  wiring
should  not  impress  lateral  strains  on  the  base  pins.    The  bottom  circumference  of  the  base  wafer  will  Ii®  within  a  circle  concentric
with  the  bulb axis  and  having  a  diomot®r  of  1-3/4..

WESTINGHOUSE   ELECTRIC   CORP.ORATION,  ELECTRO.NIC UBE   DIVISION,  ELMIRA,   NEW   YORK



Weslinghouse 23CQP4

March   I,   1962

TELEVIsloN  PICTURE  TUBE  TYPE 23CQP4

External  Conductive  Coating
Electrostatic  Focus                                                              Spherical  Faceplate
Short  Neck  Length                                                                                   No  Ion  Trap

19-1/4"  x  15-3/16"  Screen  Size

....   Electrostatic

]02                  Degrees

84                 Degrees
114                   Degrees

5                            fL uf

114 o  Magnetic  Deflection

Rectangular  Glass
Aluminized  Screen

Gray  Filter  Glass

ELECTRICAL:

Focusing   Method   ............

Deflection  Angles  (Approx.):

H o ri z on to I    ...............

Verti co I  .................

Diagonal................

Direct  lnterelectrode  Capacitances:

Cathode  to  all  other  electrodes,
a pproxi mate   .............

Grid  #1   to  all  other  electrodes,

RE

Eii=

appTox.imQ`e   .....................     6                                P.P.I

External  Conductive  Coating  to  Anode...    2500    max.              #ftf

2000    m',r\.              u.III
HeoterCurrentat6.3volts    ........    450±59ro                               Mci.

HeaterWarm-upTime©   ................   11                     Seconds

OPTICAL
Phosphor  Number ......................   Aluminized   P4

Light  Transmittance  at  center,  (Approx.)   ..     78                   Percent

MECHANICAL:

OverallLength    ................     13.5/8±5/16               Inches

Greatest  Dimensions  of  Tube:

Diagonal    ..............    23-25/64+3/32-I/8              Inches

Width    ..................   20-I/2+1/16-I/8              Inches

Height ......................    16-1/2±1/8                Inches

Minimum  Useful   Screen   Dimensions  (Proiected):

..  22-5/16              Inches

.   ®      19-I/4                Inches

•.15-1/8               Inches

•...     282     Sq.   Inches

4-3/8 ± 1/8             Inches

.   .   .    Jl-21

.   .    87-208

.   ..       8HR

•........      24  Lbs,

Diagonal....

Horizontal   axis

Vertical  axis    .

Area.......

Neck  Length  .  .   .
Bulb  Contact    .  .

Base      ,   ,   ,   ®   ,   ,   ,

Basing......

Weight.......

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive
and  Measured  with  Respect  to   Grid   1.

Maximum  Anode  Voltage   ...........

Minimum  Anode  Voltage    ...........

Maximum   Grid  4  Voltage   ...........

Maximum   Grid  2  Voltage   ...........

Minimum   Grid  2   Voltage     ...........

Cathode  Voltage:

Maximum  Negative  Bias  Value   ......

Maximum  Negative  Peak  Value  ......

Maximum   Positive   Bias  Vcllue    ......

Maximum   Positive  Peak  Value   ......

Maximum  Heater  Voltage  ...........

Minimum   Heater  Voltage   ...........

Maximum  Heater-Cathode  Voltage
Heater  negative  with  respect  to  cathode

.   .  .   23500

.  .  . '2,000
+ 1100 -550

....     700

.....  200

During  warm-up  period  not  to  exceed   15  seconds.  .   . 450    Volts
After  equipment  warm-up  period    ......

Heater  positive  with  respect  to  cathode   .  .

TYPICAL  OPERATING  CONDITIONS

Cathode  Drive  Service:

Unles,s   otherwise  specified,  all  voltage  values

are  positive  with  I.espect  to  Grid   I.

Anode  Voltage     ...................

Grid  4  Voltage  (Focusing  Electrode)H   ....

Grid   2   Voltage     ...................

Cathode  Voltage  for  roster  cutoff ........

.200    Volts

.200    Volts

17,000    Volts  DC

.  .   250    Volts  DC

.   .   500    Volts  DC

45  to  95    Volts  DC

LIMITING  CIRCUIT  VALUES

Maximum  Grid  #1   Circuit  Resistance   .......... 1.5     Megohms

Minimum   Grids  2&  4Circuit  Resistclnce .....  10000             Ohms

H   With    the   combined   grid    1    bias   voltage   and   video-signal    voltage
adiusted    to    give    an    anode    currenl    of    150    microamperes    on   a

]5-3/16"  x   19-1/4"   pattern   from   type   2F21   Monoscope   or   equiva-

lent.    Individual    tubes   will   have  satisfactory  focus  at  some  value

between  0 and  400  volts.

I   Protective   resistance   in   the   grid   2   and   grid   4  (focus   electrode)
circuit  is  advisable  to  prevent  damage.

X-RAY  WARNING:    Operation   with   voltages   in   excessof  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x-rays.

®   Heater   worm-up    time    is    defined    as    the    time    required    for    the

voltage   across   the  lieater   to   reach   807o  of   its   rated   value   after
applying   4   times   rated   heclter   voltage   to   a   circuit   consisting   of
the   tube   hoateT   in   series  with  a  resistance  equal  to  3  times  rated
hooter  voltage  divided  by  rated  heater  current.

T.l®vision  Pictur®  Tub. S.ction

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YOF2K



23CQP4 WesTinghouse
Page  2

Conductive
Coating

(Note  3)

DETAIL    OF    PANEL

NOTE   I:    Yoke   R®f®renc®  Lino  is  dotormln®d  by  plane  surface  of  florod  end  of  JEDEC  Roferonco-Line  Gauge  No.126  when  seated  on  funnel

of  tube.    With   a   minimum   neck   length   tube,   the   PM  centoring  magnet  (0  to  8  gauss)  should  oxt.nd  no  more  than  2.1/8.  from  Yoke
Rof..®nc®  Lino.

NOTE   2:    Latoral   strains  on  the  bos®  pin.s  must  b.  avoided.   .The  sock.t  should  have  flexib.le  leads  permitting  free  rriovem®nt.    The  p.rim®t®r
of  the  bos®  wof®r  will   b®  in.sldo  a   1--3/4. diamot®r  circlo  concentric  with  tube  axis.

NOTE  3:    Extomol  conductive  coating  forms   supplemontory  filter  capacitor  and  must  bo  ground®d.

NOTE  4:    N.ck  diam®t®r  may  bo a  maximum  of  1.168°  ot  the  splice.

NOTE  5:    Spllc.-line  soal  bulge  may  protrude  a  maximum  of  I/16'  from  dimension   surface ot  ally  point  around  the  seal.

NOTE  6:   Anode  terminal  alignment  with  pin  4 has  angular  tolerance  about  tube  axis  of  ±30®.

wESTiNGHOusE   ELECTFtic   cORpORATION,  ELECTRONlc   TUBE   DivisioN,  ELMiRA,   NEw   yoFaK

u
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Westinghouse 23DAP4

May   I.1963

TELEVIsloN  PICTURE  TUBE  TYPE  23DAP4

94®  Mclgnetic   Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Filter Glass

6.3  Volt,  6cO  Ma.  Heater
Electrostatic  Focus

5"  Neck  Length
Low  G3  Voltage  (50  Volts)

ELECTRICAL

Focusing  Method  ..............    Low  Voltogo  EIoctrostatic

Defloc.ion  Method   .........................  Mognotic
D®flection  Angles  (Approx.):

Horizontal   ..........................    83     D®groes

Vertical ............................    68     D®gr®®s

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

15-1/16'.  x  19.1/8"  Screen  Size

RATINGS

Design  Maximum  Sys.®m

Unl.ss   Oth®rwis®  Sp®cifiod.  Vol.ago  Volu®s   are   Positive

with  R®sp®ct  to  Grid    1.

MaximumAnod®Vol.age   ...............     2cOOO               Vol.s

Minimum  Anod.  Vol.ago(Not®2)     .........     1[cOO               Vol.s

Diagonal   ...........................    94     Dogrc.s                 MaximumGrid4Voltag.(Focusing
Direct  lnt®rel®ctrodecapocitanc.s:                                                                                       EI.ctrod®)   .....-.............   +uoo,  -400              Volts
Cathod®toallotherel®ctrodos,(Approx.)    ......   S               p#f                Maximum  aid  2Voltoge  .................. 70              Volts
Grid   ltoallolhorel®ctrodes,(Approx.) .......   6                44f                  MinimumGrid2Vollogo   ..................  40              Volts
External  conductive  Cooling  to  Anode:                                                                         Cothodc  voltag®:

Maximum   .........................  2500               4Hf                   MaximumNegotiv®Biasvolue
Minimum ..........................   1700               HPI                    MaximumN®gativ®  P.ak  volu®

HeatorCurr®ntat6.3Volts   ............   6cO±5%               Ma.
Heaterwm-upTime(Note   1) ...............    11      Seconds

OPTICAL
Phosphor  Number ......................   Aluminiz®d  P4

Light  TransiTiittance  at  Center.  Approximate   ......  78  Percent

MECHANICAL
Ovoroll  length   ...... •..17.5/64±5/16              Inches

Greatest  D im®ns ions  of  Tube:
Diagonal   ...................   23-3/8±1/8              Inches
Widtli    .....................   20.I/2±1/8               Inches

Height .....................    16-1/2±1/8              Inches

Minimum  Useful  Screen  Dimensions  (Proiocted):
Diagonal   .......................   22.1/4              Inches
Horizontal  ......................    ]9.1/8              lnchos
Yer, ic a I ......................
Area  ,  ,  ,  ®   ,,,,,...............

N®ck  Length ...................
Bulb.........................
Bulb Contact ....................
Base,  ®  ,......................
Bos ing   .......................
Wei ght  ( Approx. )   .................

HH

8llR

15.1/16                Inches

.  .   282     Sq.   Inches
5  ±   I/8              Inches
........  J187H1

..........   J1-21

.........   87-208

........... 8HR
•...   27.I/2  Pound.

Maximum  Positive   Bias  Volu®   ........

Mclximum  Positiv.  P®al(  Value  ........

Maximum  Hec].or-Cothod®  Voltog.

Hocb®r  N.ga.iv®  wi.h  R®spec. .a  Cathode
During  Worm-Up  P.riod  no.  to  Exceed
15Soconds ........................  450              Volts
After   Equipm®ntWc]rm-Up   period ..........   ZOO               Vol.s

H®ot®r   Positive  with  R®spect  toCothod®   .....   200                Volts

TYPICAL  OPERATING  CONDITIONS

CATHODE   DRIVE  SERVICE

Unless   Oth®rwis®   Sp®cifi®d,   All  Voltage   Volu®s

ai®   Positive  with  R®spoct  to  Ctid   I.

Anod®Voltog®    .....................     18000     VoltsDC

Grid   4Voltag®  (Focusing  El.c.rode)   ......  0.o400     Vol.s  DC
Grid  2  Voltog®    ........................  SO     Volts  DC

Catliod®   Voltog®  for  Rast®r  Cutoff    .......   35  to  55      Volts   DC

LIMITING  CIRCUIT   VALUES

Maximum  Grid   I  Circuit  R®sistanc® ..........     15      Megohms

Minimum  Grids  2&   4  Circuit  R®sistonce  (Nol®  3)  )0000              Ohms

NOTES

I.     H®cl.®r    warm-up    time    is    defined    as   the   time   r®quir®d    for   the

voltog®   across   the   h®ot®r   lo   r®ocli   80%  of  its  rol.d  volu®  after
applying   4   times   rct®d   h.a.®r   vol.og®  .o  a  circui.  consisling  of

•he  .ube  heater   in  series  wi.h  a  r®sistanc.  ®ciiial  to  3 .im®s  rated
h®crl®r   vol.age  divided  by  rated  heater  curr®n.`

2.     Brillionc®      and      dofinition     d.cr®oS®     with     d®cr®osing      anod.

vollog..    Op®rction   wi.h   anod.   vol.age  I.ss  .hon   11000  vol.s   is
not  r®comm®nd®d.

3.     Protective   r®.is.once   in   the   grid   2  and  grid  4  (focus  ®l.c.rode)
circui.a   is  odvisobl®  to  pr®v®nt  domog®  .a  .h®  .ubo.

X-RAY  WARNING:    Op®rotion   wi.h  voltog.a  in  .xc®ss  o{  16KV  may
r.quire  shi.lding  .o  limit  rodiotion  of  very  Soft  x.rays.

TOI.vision  Picture   Tub. section

WESTINGHOUSE    ELECTF2lc   COF2POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK



23DAP4 Westinghouse
Page  2

NOTE   1:    Base  pin  4  aligns  wi.h  major  axis  and  anode  t®rminol  within  30.  and   is  on  same  side  os  anode  ferminol.

NOTE   2:    Yoke   R.I.r.nco   Lino   is  dot.rmin®d  by  plon®  GC'  Of  JEDEC  R.f®r®nceLin®  Gouge  No.126 when  soat®d  on  funnel  of  tube.    With  a
minimum   n.ck   l®nglh   .ub®,   the   PM   con.®ring   mogncl   I.0  .o  8  gouss)  should  extend  no  more  than  2.I/8.  from  Yak.  R®for®nc®  Line.

NOTE  3:    The   sock.t   should   no.   b.  mounl®d   rigidly,   bu.   should   bo  allowed  to  move  fro.ly  and  hove  flexibl®  leads.    The  assceiot.d  wiring
should   no.  impress   lot-al  strains  on  .he  bos®  pins.    Th.  bottom  circumfor®nce  of  the  base  wofor  will  lie  within  a  circle  conc®n.ric
wi.h  lh.  .ub.  axis  and  having  diom®.®r  of   I-3/4N.

NOTE  4:     Ex.®rnal  conduc.iv®  cooling  forms  suppl®men.Cry  lil..r  copocitor   and  must  be  ground®d.

NOTE  5:    Splic.-line  seal   bulg.  r"]y  protrude a  maximum  of  I/16.  from  dimension  surface  at  any  Ground  the  seal.

NOTE  6:    N.ck  diomol.r  may   b.  a  morimum  of   1.168"  a.  lh®  splice.

The  information  contained  herein  i8  supplied  `Irithout  easuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  i8  granted  I)yimplication  orotherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTFtlc   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF`A,   NEW   YORK



Westinghouse® 23DCP4
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ifis~

94®  Magnetic  Deflection
Rectongular  Glass
Alumini zed  Screen
Gray  Filter Glass

TELEVIsloN  PICTURE  TUBE TYPE 23DCP4

6.3  Volt,  450  Mo. Heater
Electrostatic  Focus

5" Neck  Length
Low  G,  Voltage (30  Volts)

ELECTRICAL
Focusing  M®thod  ..............   Low  Voltog.  Elcetrostat!c
Def loction  bethod  .........................  Magn®llc
D.fl®ction  Angles  (Approx.):
Horizontal   ..........................    83     D®gr®®s
vertical ............................   6e    D®oree8
Diagonal  ...........................   94    Dogre®s

Direct  Inter.I.clrod. Capacltonc..:
Ca.hod®.o all  other  ®l®c.rod.a,  (Approx.)    ......   5             P4f
Grid  1  t®  all  olh...I.ctrod.a, (Approx.) .......  6             4«f
Ext®rnol  C®nductlv.  C®atino  to  Arod®:
M-xlmum  .........................  2500             ft|Jf
Mlnimum  .........................  1700             |4(4f

Hcot®rCuirenlat6.3V®ll .............   450  ±5%              M®
H®ot®rw-in-upTlm.(Note  1) ...............    11     seconds

OPTICAL
Phosphor  Numb.I ......................   Aluminlzod P4

Lioh. Transmltlonc. at C.nt®r,  Approxlmale   ...... 78 P.rc®n.

MECHANICAL
Ov.r®IIL.ngth  ..............    17.5/64±5/16            lnch®8
Croo.®st D imens ions  of Tube:

Didoonal  ...................  23.3/8±1/8            Inch.a
Width   .....................  20.I/2±l^            lmeh.a
H.ight .....................   16.1/2±1/8            lneh.8

Mlnimum  U..ful  Scr®on  Dimen3ien. (Pro|.ct.d):
Diagonol   .......................  22.I/4            Inches
Hoilzontal  ................ „ ....   19.I/8            Inches
V®rtlcal .......................    15.1/16              Inch®S
Arco  ............................  282    Sq.  Inch.a

N.ckL.ngth ...................         5±1/8            Inch.S
Bulb...................................J187HI
Bulb Contact ...............................  J1.2l
Base...................................87.208
Bo3ing...................................8HR
W.ioh. (Applox.)  ......................  27.I/2  Pounds

Janucb'y   15.   1963

External  Conductive  Coating
Spherical  Faceplate

No  lob  Trap

15-I/16"  x  19-1/8" Screen  Size

RATINGS
Dbslgn  Maximum  System

Unless  Olh.rwis®  Specified.  Vol.ago Values  are  Positive
with  R®sp.cl  .o  Cr!d   1.
Ma)cimum  Anod.Vol.ago  ...............    23500             Volts
MinilTlum  Anod.  Voltage  (Nol®2)    .........    1IcOO              Volls

MCB<imum  Grid  4  Voltag.  (Focusing
El®ctrod®)  ...................   +1100,-400             Volts

MaximumGrld2Voltage  .................. 70             Volts
MinimumCrid2Voltag®   .................. 20              Volts

Cathode Voltago:
M®ximumNogaliv®BiasValve   .............   0      Volts  DC
MoximumN.gativo  P®ck  Value  .............   2             Volts
Maximum  Positive  Bias  Valu .............   154    Volts  DC
Maximum  Posltiv.  PeakValue  ............  220             Vol.a

Maximum  Heoler-Cathode Voltage
H.a.or  N®ga.iv. wl.h  R®sp.c. to Cathode

Doting  Worm-Up  P®ri®d  not  .o  Exceed
15Soconds ........................  4S0             Vol.s
Affor  Equipmen.  Warm-Up  period ..........  coo             Volts

H.at®r  Positive  with  R®sF-cl to Ccthod®  .....  ZOO              Volls

TYPICAL  OPERATING  CONDITIONS

CATHODE  DRIVE  SERVICE
Unless  Oth®rwis®  Spocif i®d,  All  Vol.ago  Valuos
®r®  Posltiv®  with  RoSp®ct  to  Grid  I.

Anod®Voltago    .....................    18000     VoltsDC
Clld  4Voltag.  (Focusing  El®clrod®)  ......  Oto400     Volt.  DC
Cl'id  2 Vol.age   ................,....... SO    Volts  DC
Cothod®  Voltage  for  Rastor  Cutoff    .......   35 to  55     Volts  DC

LIMITING  CIRCUIT  VALUES

Maximum Grid   1  Circuil  R®sistanc® ..........    15     Mogohms

Minimum  G4'lds  2 &  4  Circuit  Resis.Once  (Note  3)  10000             Ohms

NOTES

I.    H®at®r   warmup   lim.    is   d.fin.d   os   .he   .im®  required   for  the
voltog.   across   tl`®   ri®al®r   to  roach   807o  of  i.S  rol®d  volu®  of..r
applying   4  times   rated   h®ater   voltog®  to  a  circuit  consisling  o(
Ih®  tube  h®ct®r  in  series with  a  r.sistonc®  ®quol  to 3 times  rofod
hea..r  voltage divided  by  rated  hooter  curr®n..

2.     Brillionco     and     doflnition    decrooso     with     d®creosing     anod.
voltog®.    Op®rotion   with  anode   voltog®  l®Ss  than   11000  volts   is

not r.comm®nd®d.

3.     Protectlv®   r®3is.cmc.   ln  tl..   grid  2  and  9rld  4  (focus  ®I.ctlod®)
circuits  ls odvisabl® to  proven. damog. .a the  tube.

X-RAY  WARNING:    Op.rcr.ion   with  vol.ages  in  ®xc®ss  of  16KV  may
require  sLii®lding  to  limit  radiation  of  very  soft  x.rays.

T®levision  Picture  Tube  S®c.ion

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K



23DCP4 WesTinghouse
Pog®  2

Screen     Widt

Anode   Becessed
Small    Cavity    cop           DE:TAIL    OF    PANEL

JEDEC     NQ   Jl-2l

(Note   I  )

i±["_ _I_-I
|E'(Note   6)Reference    Line    (Note   2)

\JEDEC
87-208
(Note   3)

NOTE   I:    Boso  pin  4  aligns  with  moior  axis  and  anode  torminol  within  30.  and  is  on  same  side  as  anode  forminal.

NOTE   2:   Yoke   Ref.I.nce   Lino   is  d®tormined  by  plan.  GC`  of  JEDEC  Rofor.nceLino  Gouge  No.126 wllon  s®otod  on  funnel  of  tube.    With  a
minimum   neck   I.ngth   tube,   the   PM   c®nt®ring   magnet   (0  to  8  gouss)  should  extend  no  more  than  2-1/8.  from  Yoke  Ref®r®nco  Lin..

NOTE  3:    Tlie   sock.t   should   not   be   mounted  rigidly,   but   should   be  allowed  to  move  fre.ly  and  have  flexible  l®ods.    The  essociot®d  wiring
should   not  impress  latc"l  strains  on  the  base  pins.   The  bottom  circumforonc®  of the  base  wafer  will  lie  within  a  circle  concentric
with  the  tube  axis  and  having  diamot®r  of  I-3/4-.

NOTE  4:     External  conductive  coating  forms  suppl®m®ntary  filter  copocitor  and  mllst  bo  groundod.

NOTE  5:    Splic®line  seol   bulge  may  protrude a  maximum  of  I/16"  from  dimension  surfoc®  at  any  ®ound  the  seal.

NOTE  6:    Neck  diam.tor  may  be  a  maximum  of  I.168"  at  the  splice.

The  information  contained  herein  is  supplied  without  assuming  respol`sibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  rc8ultf]omitB  use.  No license  ie  granted  byimplication  orotherwise  underany  patenlor  patentrights of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTF2lc   CORPOF2ATION,   E:LECTFioNIC   TUBE DIVISION,   ELMIF}A,    NEW Y0FiK



Westinghouse® 23DHP4

July   1,1962

110o  Magnetic  Deflection

Rectangulclr  Glass

Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL
Focusing  Method  .........,..

Deflection  Method   ...........

Deflection   Angles  (Approx. ):

Hori zontaL  ...............

Vertical,................

Diagonal................

Direct  lnterelectrode  Capacitances:

Eiil

rl

TELEVIsloN  PICTURE  TUBE  TYPE  23DHP4

6.3  Volt,  300  Ma.  Heater
Electrostatic  Focus

Twin-Face  Panel
Integral   Safety  Glass

........     Electrostatic

•.........        Mc,gnetic

•.......     99      Degrees

t   .......     82      Degrees

•.......   110       Degrees

External  Conductive  Coating
Spherical   Faceplate

No  Ion  Trap

15-1/4"  x  19-5/16"  Screen  Size

RATINGS

Design  Maximum  System

Unless   Otherwise  Specified,  Voltage  Voluos  are   Positive
with  Respect  to   Grid   1.

Maximum  Anode  Voltage   .......

Minimum   Anode  Voltage  (Note  2).   .

Maximum  Grid   4  Voltage  (Focusing

Electrode)..............,

Cathode  to  ol!   other  electrodes,  (Approx.)     ......    5                HHf               Maximum  Grid   2Voltclge

Grid   I  to  all  other  electrodes,  (Approx.)  ........    6                4{pf               Cathode  voltage:
Ext®I.ncll  Conductive  Coating  to  Anode:
Max i in urn   ..................

Minimum,,,,,,.,..........

Heater  Current  at  6.3  Volts   ........

Heater  Warm-up  Time  (Note  1)    ,.....

•.   2500               p.pr'
•.   2cOO                u.uj

300  ±  5%                Ma.
...11       Seconds

OPTICAL
Phosphor  Number ......................     Aluminiz®d  P4

Light  Tronsmlttance  ot  Centoi,  approxlmote ......      `40  Percent

MECHANICAL

Mounting   Posltion   ........

Screen  Dimensions:
Screen   Areci   ...........

Hei ght ...............

Width................

Diagonal.............

Bull)  Dimensions:

Bulb...............I

Lominoted  Panel   ........

Weight...............

He i ght ..............,

Wi dth ..,.............

'  .  '  '  .  .   '  '  .....    A;ray

•.....  282   sq.   in.  Min.

........   15.I/4"  Min.

......., 9-5/'6.  Min.

•......    22-5/16''  Min.

...........    J187A1

..........    FP198A'

•..........      31   lbs.

.17-5/16"  +   1A"  -I/16"

.  2!-5/16"  +  I/8"  -I/16"
24-45/6 4"  +  3/32"  -1/ 16"
......   14-3/16"  ±  3/8"

.......     4-1/8"  ±   1/8,,

.  Recessed  Smal I   Cavity  Cap  (JEDEC  J  I-21)

.....    Small   Button  7-Pin   (JEDEC  87-208)

..........................    8HR

Diagonal    .   .   .   I

Overall   Length   .
Neck  Length  .  .   .
Anode  Terminal .

Base,,,,,,,,
Basing.....,

Maximum  Negative  Value ....

Maximum  Negative  Peclk   Value

Maximum   Positive  Value  ....

.   ..     22000               Volts

...12000                Volts

+1100,  -550                Volts

.....    700                Volts

.......     154

Maximum   Positive  Peak   Value   ......

Maximum  Heater-Cathode  Voltage

Heater  negative  with  respect  to  cclthode

During  worm.up  period  not  to  exceed

]5  seconds ..................

Aftol  ®quipm®nt   warm-up  period    ....

Heater  positive  with  respect  to  cathode

220

450              Volts

200               Vo Its

200               Volts

TYPICAL   OPERATING  CONDITIONS

CATHODE  DRIVE   SERVICE

Unless   Otherwise  foecified,  All   Voltage  Values
are   Positive  with   Respect  to  Grid   1.

Anode  Voltage ......................      16000      Volts   DC

Grid  4  Voltage  (Focusing  Electrode)   ......   0  to  400      Volts   DC

Grid   2  Voltage  (Note   3) ..................    400      Volts  DC

Cathode  Voltage  for  roster   cutoff    ........    36   to  78      Volts   DC

LIMITING  CIRCUIT   VALUES

MQximum   Grid   1   Gil.cuit  Resistance  ...........   1.5      Megohms

Minimum  Grids   2&   4  Circuit  Resistance  (Note  4)   10000              Ohms

NOTES

1.     Heater    warm-up    time     is    defined    as   the   time   required   for   the

voltage   across   the   heater   to   reach   809ro  of   its  rated  value   after
applying   4   times   rated   heater   voltage   to   a  circuit  consisting  of

the   tube  heater  in  series  with  cl  resistance   equal   to  3  times  rated

heater  voltage  divided  by  rated  heater  current.

2.      Brilliance   anddefinition  decrease   withdecreasing  anode  voltage.

In   general,   anode   voltage   should   not  be  less  than   12,000  volts-

3.      It  is  recommended  that  not  less  thcin   3cO  volts  on  Grid   2be  used,
os  resolution  is   affected  ot  lower  voltages.

4.     Protective   rosistonce   in   the   G2   clld  G4  circuits   is   advisable  to

prevent  damcige  to  the  tube.

Television  Picture  Tube   Section

WESTINGHOUSE   ELECTRIC   COF3POF{ATION,   ELECTRONIC   TUBE   DIVISION,   ELMIF2A,    NEW   YOF3K



23DHP4 Weslinghouse
Pogo  2

NOTE  I:    Yoke   R®f.ronc®  Line  is  dotomined  by  plon®  surface  of  flarod  end  of JEDEC  Reference-Lino  Gouge  No.126  when  seated  on  funnel
of  tub..    With   a  minilTlum  n.ck   I.ngth   tube,   who   PM   centering magnet  (0  to 8  gauss)  should  extend  no  nor.  than  2.I/8"  from  Yak.
R.forenc®  Line.

NOTE  2:    Baa.  pin  4  aligns  with  moior axis  within  30.  and  is  on  same  side  as  onod®  terminal.

NOTE  3:    Plan.s  p.rp®ndiculor  to  the  axis and  passing  through  points  X,  Y  and  Z  ore  doterminod  os  follows:
Plan.  tong®nt  to  crown  of  fac.,  to  plon®  of  X  = 0.758" nom.
Plon® of  X  to  plan.  of Y  =  0.463  ± 0.030".
Plan. of  X  to  plane  of  Z  =  0.970  ± 0.030''.

NOTE  4:    N®ck  diam.tor may  bo  a  maximum  of  1.168co  at  the  splice.

NOTE  5:    Ext.rnal  conductive  coating  forms  supplementary  filter copocitor and  must  bo  grounded.

NOTE  6:    Th.   s®ck®t   should  not   b.  mounted   rigidly,   bul   should  bo  allowed  to  move  frooly  and  hove  floxibl®  I®ads.    The  associated  wiring
should  not  impress  lateral  strains  on  the  base  pins.    The  bottom  circumforonc®  of the  aese  wof.I  will  lie  within  a  circle  concentric
with  the  bulb axis  and  having  a  diom®tor  of  1-3/4".

The  information  contained  herein  i8  supplied  without  assuming responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may resultfromit9  use.  No license  is  granted  byimplication  or otherwise  under any  patent or patentTights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF2lc   COF3PORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Westinghouse®

TELEVIsloN  PICTURE  TUBE  TYPE  23DJP4

1|0o  Magnetic  Deflection
Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL

Focusing  Method  .......

D®fl action  Method   ......

n

a

6.3  Volt,  300  Ma.  Heater
Electrostatic  Focus

Anti-Glare  Twin-Face  Panel
Integral  Safety  Glass

Low  Voltage   ElectTostotlc

•..........   Magnetic

Dofl action  Angles  (Approx.):

Horizontal....................

Vertical,,,,,.,...............

Di agon al    .....................

Dlr®ct   lnt®r®lectrod.  Copacitancos:

Cothod®  to  all  oth.r  El.ctrod®s,   (Approx.)
Grid  I   to  all  other  Electrodes,  (Approx.).

External  conductive  Coating  to  Anode:
Maximum...........

Mi ni mum    ,..........

Heciter  Current  ct  6.3  Volts   .

Heater  Wc]rm-up  Time  (Note   I)

99      Dngr®es

82     Dogroes
Ilo      Dogro®s

•    5                  u.fL'

•   6               4t„f

...........   2500                   FLFLt

...........  Z0cO                uuf

•.......    300±5%                  Ma.

•...........      11        Seconds

OPTICAL
Phosphor  Number ......................    Aluminized   P4

Light  Tronsmlttonce  at  Center,  Approximate   ......  40  Percent

MECHANICAL

Mounting  Position    ........

Screen  Dimensions:

Screen  Area   ...........

Heigh,...............

Wi d th    ............,..

Di agonol ..............

Bulb  Dimensions:

Bulb.......,,,......
Anti-Glare  Lcrninated  Panel .
Wei gh ,...............

Height...............
Width................

'  '  .  '  '  .  '  ..........    A,ny

•........    282   sq.   in.  Min.

•..........., 5-,/a  Min.

•.........., 9.5/,6"  Win.

I..........   22-5/16"  Min.

...............  J  187A1

........  a  .....  FP198B1

•..............    31   Ibs.

Diagonal..................

Overall   L®ngth   ...............

Neck  Length .................
Anode  Terminal  ....    Recessed  Smclll

Base,  ,   ®  ,,,,,,,,,,.

Basing.............

G4

.  .  .17-5/16'  +  I/8"  -1/16"
•  .  . 21-5/16.  +  I/8n  -1/16.
•   24-45/64.  +  3/32"  -1/16"
•.......  14-3/16'  ±  3/8ff

•........    4.1/8"  ±   1/8"

Cavity  Cap  (JEDEC  J  1-21)

Small   Button  7.Pin  (JEDEC   87-208)

....................  8HR

C

23DJP4

July   1,   T962

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

15-1/4"  x  19.5/16"  Screen  Size

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage   Values  are  Positive
with  Respect  to  Grid   I.

Mclximum  Anode  Voltogo   ..........

Minimum  Anode  Voltogo  (Note  2) .....

Maximiim  Grid   4  Voltage  (Focusing
Electrode)..................

Maximum  Grid  2  Voltage   .........,

C athod e  Vol togo :

Maximum  Negative  Val ue .........

Maximum  Negotivo  Peak  Value  .....

Maximum  Positive  Value  .........

Maximum  Positive  Peak   Value   .....

•....    22000               Volts
•....     12000                 Volts

.   +llcO,  -550               Volts

.......  7cO                Volts

........    0     Vol'sDC

•.......    2               Volts

•......   154      Volts   DC

.......  220               Volts

Maximum  Heater.Cathode  Voltage
Heotor  negative  with  respect to  cathode

During  warm-up  period  not  to  exceed
15  seconds ..................
After  equipment  warm-up  period   ....

Heater  positive  with  respect  to  cathode

TYPICAL  OPERATING  CONDITIONS

CATHODE   DRIVE   SERVICE

Unless   Otherwise  Specified,  All   Voltage  Values

are   Positive  with  Respect  to  Grid   1.

AnodeVoltage   .....................     16000     VoltsDC

Grid  4  Voltage  (Focusing  Electrode)   ......  0  to  400      Volts  DC
Grid  2  Voltage  (Note  3)     .................  400      Volts  DC

Cathode  Voltage  for  Rclster  Cutoff ........   36  to   78      Volts   DC

LIMITING   CIRCUIT   VALUES

Maximum  Grid   I  Circuit  Resistance  ...........   1.5    Megohms

Minimum  Grids  28.  4  Circuit  Resistance  (Note  4)    10000             Ohms

NOTES

1.     Heater    worm.up    time    is    defined    as   the   time   required   for   the

vc`ltage   across   the   heater   to   reach   80%  of  its  rated  value  clfter

applying   4   times   rated   heater   voltage  to  a  circuit  consisting  of

the  tube  heater  in   series  with  a  resistance  equal   to  3times  rated
heater  voltage  divided  by  rated  heater  current.

2.     Brilliance   cnd  definitiondecrease  with  decreasing  anode  voltage.

In   general,   anode   voltage   should  not  be  less  than   12,000  volts.

3.     It  i s  recommended  thctt  not  less  than   300 volts  on  Grid  2be  used,
os  resolution  is   offocted  ot  lower  voltages.

4.     Protective   resistance   in   the   G2  and  64  circuits  is  odvisoble  to
prevent  damage  to  the  tube.

T®levision   Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,   ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



23DJP4

NOTE   1:    Yoke   R®f®rcnco  Lino  is  detomlined  by  plane  surface  of  florod  end  of  JEDEC  Reference-Line  Gauge  No.126  when  seated  on  funnel
of   tube.    With   a   minimum   neck   length   tube,   the   PM   centering  magnet  (0  to  8  gouss)  should  extend  no  more  than  2.1/8"  from  Yoke
Reference  Line.

NOTE   2:    Base  pin  4  aligns  with  moior  axis  within   30®  and  is  on   same   side  os  anode  teminal.

NOTE  3:    Plon®s  porp®ndiculor  to  the  axis  c]nd  passing  through  points  X,   Y  and  Z  are  dotorminod  os  follows:

Plon®  tangent  to  crown  of  face,  to  plane  of  X  = 0.758"  nom.

Plon® of  X  to  plono  of  Y  =  0.463  ± 0.030".
Plan® of  X  to  plan.  of  Z  = 0.970  ± 0.030".

NOTE  4:    Neck   diomot®r may   be  c.  maximum  of   I.168"  at  the  splice.

NOTE  5:    External  conductive  cooling  forms  supplomentory  filter  capacitor  and  must  be  ground®d.

NOTE  6:    Th.   sock®t   should   not   b®   mounted   rigidly,    but   should  b®  ollow®d  to  move  fr®oly  and  have  flexible  leads.    The  associotod  wiring
should  not  impress  lotorol   strains  on  the  base  pins.    The  bottom  circumforonco  of  the  oaso  wof®r  will   lie  within  a  circle  concentric
with  th.  bulb  axis  and  having  a  diam®tor  of  1.3/4".

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may resultfrom its  use.  No license  i8  granted  I)yimplicatiob  or otherwise  under any patent or  patentrights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,NEW   YOFiK



Westinghouse®

94°  MAGNETIC  DEFLECTION
15.125"  X   19.250"  MIN®   SCREEN   SIZE

5.000"  NECK  LENGTH
SPHERICAL  GRAY  FILTER  GLASS

ELECTRICAL

Focusing  Method  ,

Def lection  Method

`|r\

rl

QUICK  REFERENCE  DATA

lMPLOSION   PROTECTION
BANDED  WITH

MOUNTING   LUGS

DETAILED  DATA

Low  Voltage  Elec.trostatic

•..........  Magnetic

Deflection  Angles  (Approx.):

Diagonal........................

H OT i z on tc] I    ......................

Vertical  ,,,,   1,   ®   ,................

Direct  lnterelectrode   Capacitances:
Cathode  to  All  other  Electrodes  (Approx.).  .
Grid  No.1   to  clll  other  Electrodes  (Approx.).

External  Conductive  Coating  to  Anode:

94     Degrees
83      Degrees
68      Degrees

Minimum ..........................   1700                        pf

Maximum    .........................   2500                       pf

Resistance  Between  External   Conductive  Coating  clnd

lmplosion   Protection  Hardware  (minimum)  .......   5    Megohms

HeaterCurrentot6.3Volts   ............   450±59ro                rnA.

HeaterWarm-upTime(Note1) ................ 11       Seconds

OPTICAL
Phosphor  Number ......................    Aluminized   P4

Light  Transmittance  at  Center  (Approx.) ..............   42%

MECHANICAL

Over-all   Length .....................

Neck  Length .......................

Greatest  Dimensions  of  Tube:  (Excluding  Lugs)

Diogonol........................

W i d th ...........................

He i ght  ..........................

Minimum  Useful   Screen  Dimensions  (proiected):

Diagonal........................

Horizontal  axis   ....................

Vertical   axis ......................

Area,,,,,,,.,.

Implosion   Protection.

Bulb  Contact ......

Base.,.........

Basing..........

Net  Wei ght  .......

Bulb...........

17.078.  ±  0.312"

5.000"  ±  0.125N

23'502"  ±  0.100"

20.654"  ±  0.loo"
16.612"   ±  0.100"

......   22.312.

......   '9.25Or

......    15.125"

.........    282  Sq.   Inches

.  Bonded  with  Mounting  Lugs

...............    J1-2l

..............    87-208

................   8HR

............   30  Pounds

..............   J187K1

HH

8HFi

23EZP4

May  15,1965

6.3  VOLT,  450  MA  HEATER
LOW  G2 VOLTAGE  (50  VOLTS)

NO  ION  TRAP

ELECTROSTATIC  FOCUS

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive

and  Measured  with  Respect  to  Grid   1.
Maximum  Anode  Voltclge  (Note  2) .......

Minimum  Anode  Voltage .............

Maximum  Grid  4  (Focusing  Electrode}

Voltage......................

Maximum  Grid  2  Voltage   ............

Minimum   Grid   2  Voltage    ............

Voltc,ge:

Maximum  Negative   Bias  Value   ....,..

Maximum  Negative  Peak  Value  .  a   .....

Maximum  Positive  Bias  Value ........

Maximum   Positive  Peak  Value   .......

Maximum  Heater  Voltage   ............

Minimum  Heater  Voltage   ............

Maximum  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:

During  Worm-up  Period  not  to  Exceed  15

Seconds....................

After  Equipment  Warm-up  Period  .....

Heater  Positive  with  Respect  to  Cathode

....    23500    Volts

...     ]1000    Vol,s

+1100,  -550    Volts
......  70    Volts

......  20    Volts

LIMITING  CIRCUIT  VALUES

Mclximum  Grid   1   Circuit  Resistance  ...........   1.5    Megohms

Minimum  Grids  2  &  4  Circuit  Resistance(Note2)..10000            Ohms

TYPICAL  CATHODE   DRIVE  OPERATION
Unless  Otherwise  Specified,  all  Voltage  Values
clre   Positive  with   Respect  to  Grid  1.

Anode  Voltcige  (Note  2) ...................     18000    Volts

Grid  4  Voltage  (Focusing  Electrode)  (Note4)  ....  0  to  400    Volts

Grid  2  Voltage    ........................... 50    Volts

Cathode  Voltage  for  Roster  Cutoff ...........  35  to  55    Volts

NOTES

I.      Heater    warm-up    time    is   defined   os   the   time   required   for   the
voltage   across   the   heater   to   reach  8097o  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of
the    tube   heater   in   series   with   c)   resistance   eqiiol   to   3   times
rated  heater  voltage  divided  by  rated  heater  current.

2.       Operation  with  voltage  in  excessof  16KV  may  rec|uire  shielding

to  limit  rodiotion  of  very  soft  X-rays.

3.       Protective  resistance  in  the  grids  2  &  4  c.ircuits  is  advisable  to

prevent  damage.

4.       With    the    combined    Grid   No.    1    bias   voltage   cind   video-signal

voltcige   adiusted   to   give   an  anode  current  of  150  microcimperes
on   a    15.125"    by   19.250"   pattern  from  type  2F21  monoscope  or

equivalent.      Individual    tubes    will   hove   scltisfclctory   focus   clt

some  value  between  0  and  400  volts.

supERSE.DE:S   23E:ZP4  -2/1/65                                                                            Television  picture  Tube

WESTINGHOUSE   ELECTRIC   COFRPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YORK



23EZP4

Page  2

Westinghouse

20.406"  ±0.187"                    =i

LUG     DETAIL

CLIP      DETAIL                                                 CE-C2219

A.    Yoke   Reference   Line   is   determined   by   plane   surface   of  flored   end   of  JEDEC  Reference  Line  Gauge  No.126  when  seated  on  funnel  of

tube.     With   a   minimum   neck   length   tube,  the  PM  centering  magnet  (0  to  8  gauss)  should  extend  no  more  than  2-1/8"  from  Yoke  Reference

L i n e.

a.    Lateral   strains  on   base   pins   must   be   avoided.     The  socket  should  have  flexible  leads  permitting  movement.    The  perimeter  of  the  bclse

wafer   will  be  inside  a   I-3/4"  diameter  circle  concentric  with  tube  axis.     Base  pin  4  aligns  with  maior  cixis  within  30°  and  is  on  same  side
as  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  capocitcince  and  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of  1.168"  at  the  splice.

E.    Tension  band   must  be  grounded.

F.    Point  ..Z.'  is  Located  on  the  tube  diagonal  ot  the  foceplate  surface.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise  under any patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTRIC   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,NEW   YORK



Westinghouse® 23FKP4

Ziil

94°  MAGNETIC  DEFLECTION

QUICK  REFERENCE  DATA

INTEGRAL  SAFETY  GLASS

15.125"X  19.250"MIN.  SCREEN  SIZE                    IMPLOSION   PROTECTION

5.125''  NECK  LENGTH

spHEFalcAL  GRAy  FI LTEF`  GLAss

DETAILED  DATA

ELECTRICAL
Focusing  Method  .......

Deflection  Method .......

Deflection  Angles  (Approx.):

Diagonc,I...........

H or i z o nta I    ..........

Low  Voltage  Electrostotic

•..........   Magnetic

Vertical........................

Direct  lnterelectrode  Capacitances:

Cathode  to  All   Other   Electrodes  (Approx.)   .

Grid  No.   I   to  All  Other  Electrodes  (Approx.)

External  Conductive  Coclting  to  Anode:
Minimum.    .    a    .    .    .    ®    ....    ®    ...........

Maximum   ...........   ®   a   .........

Heater  Current  at  6.3  Volts ............   o

Heater  Warm-up  Time  (Note  1) ...........

.....  94    Degrees

.....  83    Degrees

.....  68    Degrees

.........    5    pF

.........    6     pF

.......   1700     pF

.......   2500    pF

.600   ±  59ro                rnA

.....   11     Seconds

OPTICAL

Phosphor  Number ......................    Aluminized   P4

Light  Transmittonce  at  Center  (Approx.) .   .   .   ®   ..........   40%

MECHANICAL

Over-all   Length  .....................

Neck   Length .......................

Greatest  Dimensions  of  Tube:
D ia gona I    .......................   o

W id th ...........................

Height..........................

Minimum  Useful  Screen  Dimensions  (Proiected):

D iagona I    ........................

Horizontal   Axis  ......   ®   .............

Vertical  Axis    .....................

Area...,,.....

Implosion  Protection.

Bulb...........

Shield..........

Bu,b  Contact.  .  .  e  .  .

Ba se ®   ,,,,,.....

Bo s i ng ..........

Net   Weight .......

17.530"  ±  0.375"

5.125"  ±  0.125"

24.703"  ±  0.093"

21.312"   ±  0.125"

17.406"  ±  0.093"

......   22.312"

.....   '9.2SO"

......   15.'25"

....   282  Sq.   Inches

Integral  Safety  Glass

.   .   .   a   .   .   EIA  J187P1

.....  EIA   Fpl98Al

.......    EJA   Jl-21

......    EIA   87-208

........   EIA  8HR

.   .   .   a   .   .   .  3o  Pounds

July  1,   '965

6.3  VOLT,  600  MA  HEATER

ALUMINIZED  SCREEN

NO  ION  TRAP

ELECTROSTATIC  FOCUS

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  cire  Positive

and  Measured  with  Respect  to  Grid   1.

MQximum  Anode  Voltage  (Note  2) .......

Minimum  Anode   Voltage .............

Maximum  Grid  4  (Focusing   Electrode)

Voltage...............®......

Maximum   Grid   2  Voltage   ............

Volta ge:

Maximum  Negative  Bias  Value  .......

Maximum  Negative  Peak  Value  .......

Maximum   Positive   Bias    Value    .......

Maximum   Positive   Peak  Value   .......

Maximum  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode:

During  Warm-up   Period   not  to  Exceed   15

Second s  ....................

After  Equipment   Warm-up  Period  .....

...    23500    Volts

.   .   .11000    Vol,s

+1100,  i50   Volts
.....  650    Volts

.......     0     Vol,s

......     2    Volts

.....  '54    Volts

......   220    Volts

450    Volts
200    Volts

Heater  Positive  with  Respect  to  Cotliode   ........  200    Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid   I   Circuit  Resistance  ...........   1.5    Megohms

Minimum  crids2&4Circuit  Resistance(Note3)...]OO00             Ohms

TYPICAL  CATHODE   DRIVE  OPERATION

Unless  Otherwise  Specilied,  all   Voltage  VQlues

ore  Positive  with  Respect  to  Grid   1.

Anode   Voltage  (Note  2) ..............

Grid  4  Voltclge  (Focusing  Electrode}   .....

Grid  2  Voltage  (Note  4)  ..............

Ccithode  Voltage  for  Roster  Cutoff .......

.     16000    Vol,s

0  to  500    Volts

.  .  .  500    Volts

45  to  95   Volts

NOTES

I.    Heater    warm-up    time    is   defined   as   the   time   required   for   the

voltage   across   the   heater   to   reach  80%  of  its  rated  value  after
applying   4   times   rated  heater  voltage  to  cl  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equal   to   3   times
rated  heater  voltclge  divided  by  rated  heater  current.

2.       Operation  with  voltage  in  excess  of  16KV  may  require  shielding

to  limit  radiation  of  very  soft  X-rays.

3.       Protective  resistance  in  the  grids  2  8i  4  circuits  is  advisable  to

prevent  damage.

4.       It   is   recommended   that   not   less   than   300   volts   on   Grid   2   be
used,  cis  resolution  is  ciffected  at  lower  voltages.

WESTINGHOUSE    ELECTF3lc   COF3POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YORK
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Westinghouse

A.    Yoke  Reference  Line  is  determined  by  p!one  surface  of  flared  end  of  JEDEC  Reference  Line  Gauge  No.126when  seated  on  funnel of  tube.

With   a   minimum   neck   length   tube,/the   PM   centering   magnet   (0  to  8  gouss)  should  extend  no  more  than  2.75"  from  Yoke  Reference  Line.

a.    Lateral   strains   on   base   pins   must   be   avoided.     The   socket  should  have  flexible  leads  permitting  movement.    The  perimeter  of  the  bcise

wafer   will   be  inside  a  1.75"   diameter  circle  concentric  with  tube  axis.    Bclse  pin  4  aligns  with  maior  axis  with  in  30°  and  is  on  same  side
as  anode  terminal.

C.    External  conductive  coating  forms  siipplementary  filter  capacitance  and  must  be  grounded.

D.    Neck  diameter  mciy   be  a  mc)ximum  of  1.168"    at  the  splice.

E.    Planes  perpendicular  to  the  axis  and  passing  through  points  X,  Y  and  Z  cire  determined  as  follows:

Pfape  tangent  to  crown  of face,  to  plane  of  X  =  0.758"  nom.
plane  of  X  to  plane  of  Y  =  0.463  ±  0.030".

Plane  of  X  to  plane  of  Z  =  0.970  ±  0.030".

Plane  of  X  to  plane  of  edge  of  shield  =  1.960"  nom.

The  information  contained  herein  is  supplied  without  assuming  responsil]ility  for  infringement  of  patents  or  other  rights  of third  parties  which
may resultfromits  use.  No license  is  granted  byimplication  orotherwise  underany  patentor patentrights  of westiughouseElectric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK
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TELEVIsloN  PICTURE  TUBE  TYPE  23FP4A

114o  Magnetic   Deflection

Rectangular  Glass
Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL:
Focusing  Method   ...............

Deflection  Angles  (Approx.):

Hori zon ta I    ..................

Verti ca I  ..,,,,..............

Diagonal...................

Direct  lnterelectrode  CapQcitances:

Cathode  to  all  other  electrodes,
approximate................

Grid  #1   to  all  other  electrodes,

approximate................

Externcil   Conductive  Coating  to  Anode

Heater  Current  at  6.3  volts    ........

Hec]ter  Warm-up   Time®   ...........

Electrostatic  Focus
Short  Neck  Length

......   Electrostotic

..102                   Degrees

..      84                   Degrees

®     114                      Degrees

•...      5                                    lJ.lJ,I

•...      6                                    fLfL'

..    2500    mc.X.                fLfll

2000     min.               HHf

600   =30                              Ma.

....   11                       Seconds

OPTICAL

Phosphor  Number  ......................   Aluminized   P4

Light  Transmittance  ot  center,  (Approx.)..     78                   Percent

MECHANICAL:

OverallLength    ................     13-5/8±5/16                Inches

Greatest  Dimensions  of  Tube:
Diagonal    ..............    23-25/64+3/32-1/8              Inches

Width     ..................   20-I/2+I/16-I/8               Inches

Height ......................    16-I/2±1/8                Inches

Minimum  Useful   Screen   Dimensions  (Proiected):
..  22-5/16              Inches

..19-1,/4               Inches

•.15-I/8               Inches

•...     282     Sq.   Inches

4-3/8  ± 1/8              Inches

.   .   .    J1-2l

.   .    87-208

.   ..       8HR

.........      24  Lbs.

Diagonal....

Horizontal   axis

Verticol   axis     .

A,ea.......

Neck  Length  .   .   .
Bulb  Contact    .  .

Base.,,,.,I

Basing......

Wo i ght .......

e4c

23FP4A

Septombor  15,1961

External  Conductive  Coating
Spherical  Faceplate

No  Ion  Trap

19-1/4"  x  15-3/16"  Screen  Size

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,   Voltage  Values  are  Positive

and  Measiired  with  Respect  to   Grid   1.

Maximum  Anode  Voltage   ..................   2?500

Minimum  Anode  Voltage    ...,..............  ]2,000

Maximum   Grid  4  Voltage   ..............    +  1100 -550

Maximum   Grid   2  Voltage   ...................     700

Minimum   Grid  2   Voltage     ..,.................  200

Cathode  Voltage:

Maximum  Negative  Bias  Value

Maximum  Negative  Peak  Value

Moximiim  Positive  Bias  Value

Maximum  Positive  Peak  Value

Mc]ximum  Heater  Voltage  .....

Minimum   Heater  Voltage   .....

Maximum  Heater-Cathode  Voltage

Heater  negative  with  respect  to  cathode
During  warm-up  period  not  to  exceed   15  seconds.  .   . 450    Volts
After  equipment  worm-lip  period    ......

Heater  positive  with  respect  to  cathode   .  .

TYPICAL  OPERATING  CONDITIONS

Ccithode  Drive  Service:

Unless   otherwise  sp®cified,  all  voltage  values

are  positive  with  respect  to  Grid   1.

Anode   Voltcige     ...................

Grid  4  Voltage  (Focusing  Electrode)I   ....

Grid   2   Voltage     ...................

Cclthode  Voltage  for  roster  cutoff ........

.200    Volts

.200    Volts

20,000    Volts  DC

.  .   250    Volts  DC

.   .   500    Volts  DC

45  to  95    Volts  DC

LIMITING  CIRCUIT   VALUES

Maximum   Grid  #1   Circuit   Resistclnce   .......... I.5     Megohms

Minimum  Grids  2&  4  Circuit  Resistancel     ....  10000             Ohms

H   With    the   combined   grid    1    bias   voltage   and    video-signal    voltage

c.diusted    to    give    an    anode    current    of    150    microomperes    on   a

15-3/16"  x   19-I/4"   pattern    from   type   2F21   Monoscope   or   equiva-

lent.    Individual   tubes   will   hove  satisfactory  focus  at  some  value

between  0  and  400  volts.

11   Protective   resistclnce   in   the   grid   2   and   grid   4   (focus   electTode)

circuit  is  cldvisable  to  prevent  damage.

X-RAY  WARNING:    Operation   with   voltages   in   excessof  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x-rays.

©   Heater   warm-up    time    is    de{ined    as    the    time    required    for    the
voltage   across   the   heater   to   reach   807o  of   its   rated   value   after
applying   4   times   rated   heater   voltage   to   a   circuit   consisting   of

the   tube   heater   ih   series  with  a  resistance  equal  to  3  times  rated
heater  voltage  divided  by  rated  heater  current.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTRIC   CORPOF3ATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW   YORK



Screen
Height

23FP4A

Page  2

Westinghouse

Conductive
Coating

(Note  3)

DETAIL    OF    PANEL

NOTE   I:    Yoke   Roferonco  Line  is  detorminod  by  plane  surface  of  flarod  end  of  JEDEC  Roforence-Lino  Gouge  No.126  when  seated  on   funnel

of  tube.    With   a   minimum   neck   length   tube,   the   PM   centering  magnet  (0  to  8  gauss)  should  extend  no  more  than  2-1/8.  from  Yoke

Reforonco  Line.

NOTE   2:    Lateral   strains  on   the  base  pins  must  be  avoided.    The  socket  should  have   floxible  leads  permitting   free  movement.     The   poriiT`etor

of  the  boso  wafer  will   be  inside  a   I-3/4" diameter  circle  concentric  with  tube  clxis.

NOTE  3:     Extomol  conductive  coclting  forms   supplemontclry  filter  copclcitor  and  must   be  9rounded.

NOTE  4:    Neck  diomot.r  may  be  a  maximum  of  1.168"  at  the  splice.

NOTE  5:    Splice.lino  seal   bulge  may  protrude  a  maximum  of  I/16-from  dimension   surfoco at  any  point  around  the  soal.

NOTE  6:    Anode  tom  alignm®nt  with  pin  4  has  angular  tolerance  about  tube  axis  of  ± .30..

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUE3E   DIVISION,   ELMIF3A,   NEW   YOF{K



Weslinghouse® 23FXP4

September  15,1965

QUICK  REFERENCE  DATA

92®  MAGNETIC  DEFLECTION
15.125"  X   19.250"  MIN.  SCREEN   SIZE

5.000"  NECK  LENGTH

SPHERICAL  GRAY  FILTER  GLASS

ELECTRICAL

Focusing  Method  .......
Doflection  Method   ......
Doflection  Angles  (Approx.):
Diagonal...........

Horizontal..........

Verti col  .........-..

lMPLOSION.PROTECTION
BANDED  WITH

MOUNTING   LUGS

DETAILED  DATA

Low  Voltage  Electrostatic
•..........  Magnetic

.........  92    Degrees

.........  80    Degrees

.........  65    Degrees

Direct  lnterel®ctrodo  Capacitancos:
Cothodo  to AH  Other  Eloctrodos  (Approx.).  .  .

Grid  No.1  to  All  Other   Electrodes  (Approx.) .

Extornol  Conductive  Coating  to Anode:
Minimum............-...........

Maximum......................-

•  .   5    pF

•   .   6    pF

1700    pF

2500    pF
Rosistc]nce  Between  External  Conductive  Coating  and

lmplosion  Protection  Hardware  (minimum)  .......   5   Mogohms
H®oterCurrontot6.3Volts   ............   450±5%                 rnA
HeotorWorm-upTim®(Note1) ...............    11       Seconds

OPTICAL
Phosphor  Number ......................   Aluminized   P4

Light  Tronsmittonce  ot  C®nter  (Approx.) ..............   42%

MECHANICAL
Over-oll  length .....................

Neck  Length  .......................

Gr®otest  Dimensions  of  Tube:  (Excluding  Lugs)
Diagonal........................

Wid,h...........................

H®ight..........................

Minimum  Useful  Scr.on  Dimensions  (Proiected):
D iogona I    ........................

Horizontal  Axis ....................

Vertical  Axis    ................   `   .....

Area,,,,,,,,,,

lmplosjon  Protection.

Bulb  .........   '   I

Bulb  Contact ......
Bos®,..........

Basing..........

Net  Weight  .......

18.000"  ±  0.312"

•  5.500"  ±  0.12S"

23.62211   ±  0.125"

20.654"  ±  0.125"
16.612"  ±  0.Ice"

I   ....   a   22.312"

I.....19.250"

I   .....   I 5 .1 25"

.........   282  Sq.   Inches

.  Bonded  with  Mounting  Lugs

...........    EIA  J187J'

............    EIA  J1-21

...........    EIA  86-203

.............    EIA   12L

............  30  Pounds

6.3  VOLT,  450  MA  HEATEFt
ALUMINIZED  SCREEN

NO  ION  TRAP

ELECTROSTATIC  FOCUS

RATINGS
Design  Maximum  System

unless  Otherwise  Specified,  Voltage  Values  ore  Positive
and  Meosurod  with  Respect  to  Grid  I.

Maximum  Anode  Voltage  (Note  2) .......

Minimum  Anode   Voltage   ............

Maximum  Grid  4  (Focusing  Electrode)

Vo'toge......................

Maximum  Grid  2  Voltcige   ............

Minimum  Grid  2   Voltage .............

Cathode  Voltage:
Maximum  Negative  Bias  Value   .......

Maximum  Negative  Peak  Value  .......

Maximum   Positive  Bias  Value ........

Maximum  Positive  Peak  Value ........

Maximum  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cothodo:

During  Warm-up  Period  not  to  Exceed  15

Seconds....................

After  Equipment   Warm-up  Period .....

Heater  Positive  with  Respect to  Cathode

....    22000    Volts

...     11000    Vol,s

+1100,  -S50    Volts

.....  700    Volts

.....  300    Volts

....... 0    Volts

....... 2    Volts

.....   154    Volts

.....  220    Volts

450    Volts
200    Volts
200    Volts

LIMITING  CIRCUIT  VALUES

Maximum  Grid  1   Circuit  Resistance  ...........  I.5    Megolims

Minimum  Grids2&4Circuit  Rosistonce(Note3)...10000            Ohms

TYPICAL  CATHODE  DRIVE  OPERATION
Unloss  Otherwise  Specified,  all  V6ltage  Values
are  Positive  with  Respect  to  Grid  1.

Anode  Voltage  (Note  2)  ...................     16000    Volts

Grid  4  Voltage  (Focusing  EIoctrode)  (Note  4) ....  0  to  400    Volts
Grid  2  Voltage  (Note  5) .....................  500    Volts

Cathode  Voltage  for  Roster  Cutoff ...........  45  to  95    Volts

NOTES

1.    Heater    warm-up    time    is   defined   as   the   time   rec|uired   for   the

voltage   across   the   heater   to   reach  809ro  of  its  rated  value  otter
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of
the    tube   heater   in   series   with   a   resistance   equal   to   3   times
rated  heater  voltage  divided  by  rated  heater  current.

2.    Oporotion  with  voltage  in  excess  of  16KV  may  require  shielding

to  limit  radiation  of  very  soft  X-rays.

3.    Protective  resistance  in  the  grids  2  &  4  circuits  is  advisable  to

prevent  damage.

4.    With  the  cathode  bias  voltage  and  video-signal  voltage  adiusted
to   give   an   anode   current   of   150  microamperes  on  a   15.187"  by
19.250"     pot.ern     from    type    2F21     monoscope    or    equivalent.
Individual    tubes    will    hc.ve    sotisfcictory   focus   ot   some   value
between  0  and  400  volts.

5.    It   is   recommended   that   not   less   than   300   volts   on   Grid   2   be
used,  os  resolution  is  affected  ot  lower  voltages.

NEW   INF.OFiMATION                                                                                                      TELE:VISION   PICTURE.   TUBE:

WESTINGHOUSE ELECTF3IC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEWYOFiK



23FXP4 Westinghouse

LUG     DETAIL

CLIP      DETAIL                                              CE-C2273

A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flQred  end  of  JEDEC  Reference  Line   Gauge  No.116when  seated  on  funnel of  tube.
With   a   minimum   neck   length   tube,   the   PM  centering  magnet  (0  to  8  gauss)  should  extend  no  more  than  2.125"  from  Yoke  Reference  Line.

a.    Lateral   strains   on   base   pins   must   be   avoided.     The   socket  should  hove  f lexible  leads  permitting  movement.    The  perimeter  of  the  boso
wafer  will  be  inside  a   1.750"  diameter  circle  concentric  with  tube  axis.   Base  pin  6  aligns  with  maior  axis  with  in  30°  and  is  on  same  side
as  anode  terminal.

C.    External  conductive  coating  forms  supplementary  filter  copcicitance  and  must  be  grounded.

D.    Neck  diameter  may  be  a  maximum  of  1.500"  at  the  splice.

E.    Tension  band  must  be  grounded.

F.    Point  "Z"  is  located  on  thetube  diagonal  at  the  faceplate  surface.

G.    Transparent  insulating  coating  3"  in  diameter.    Clean  only  with  soft,  dry,   lintless  cloth.

H.    Tube  shall  fit  on  5/16"  pegs  centered  at  corners  of  14.500"  X  20.406"  rectangle.    (Suggested  stud  diameter  is  .200"  -.250")

The  information  contained  herein  is  supplied  without  assuming  responsil>ility  for  infringement  of  patents  or  other rights  of third  parties  which
may resultfromits  use.  No license  is  granted  I)yimplication  orotherwise  underany  patent or patentrights  of westinghouse Electric Corporation.

WESTINGHOUSE   ELECTF3lc   CORPORATION,  ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NE:W   YORK



Westinghouse

QUICK  REFEF3ENCE DATA

110°  MAGNETIC     DEFLECTION                                                     BANDED

15.125"X  19.250''MIN.   SCREEN   SIZE                         WITH   MOUNTING   LUGS

4.625.I  NECK   LENGTH

DETAILED  DATA

ELECTRICAL

Focusing  Method  .......

Deflection  Method   ......

Deflection  Angles   (Approx.):

Diagonal...........

H or i zo nta I    ..........

Verticcl'   .    .    .    ®    .......    ®

Low  Voltage   Electrostatic

•..........   Magnetic

.    .    ®    .    .    ®    .   .     110      Degrees

.........   99    Degrees

.   .   .   ®   .....   82     Degrees

Direct  lnterelectrode  Capacitonces:

Ccithode  to  All   Other   Electrodes  (Approx.) .......

Grid   No,1   to  All   Other   Electrodes  (Approx.)   .....

External  Conductive  Coating  to  Anode:    (Note  5)

Minimum ..........................    ®    .

Maximum...........®...............

Resistance  Between  External   Conductive  Coating  and
Mounting  Hardware  (minimum) 5    Megohms

HeaterCurrentat6.3Volts   .............  450±5%                  rnA

HeaterWarm-upTime(Note1) ................ 11        Seconds

OPTICAL
Phosphor   Number ......................    Aluminized   P4

Light  Transmittance  Qt  Center   (Approx.)  .......   ®   .....  75.5%

MECHANICAL

Net   Weight  ........................

Over-all   Length .....................

Neck   Length  ...............   ®   .......

Greatest  Dimensions  of  Tube:   (Excluding  Lugs)
Diagoncll........................

Wid,h...........................

Height  .......................    o   .   .

Minimum  Useful   Screen  Dimensions  (Proiec.ted):

Diogona'................-.®.....

Horizcintal   Axis ....................

Verticcll    Axis    .....................

Area  a   ,.........................

Bulb   ®    .....................-.....

Bulb   Contcict .......................

Base,,,,,..............-........

Ba s i ng ...........................

G4c

.   .   o26.5   Pounds

.14.375"  ±0.281"

.   .4.625"  ±0.125"

. 23.622"  ±0.125"

.  20.654" ± 0.125"

.16.612"  ±0.125"

......   22.312"

•.....   19.250"

•.....   15.125„

.    282  Sq.   Inches

.   .   .   EIA  J187E1

....     EIA  J1-21

.   .   .    EIA  87-208

.....   EIA  8HR

23HSP4

January  15,1966

6.3  VOLT,  450  MA  HEATER

LOW  G2  VOLTAGE  (30  VOLTS)

SPHERICAL  GRAY   FILTER  GLASS

RATINGS
Design  Maximum  System

Unless  Otherwise  Specified,  Voltage  Values  are  Positive
and  Measured  with  Respect  to  Grid  1.

Maximum  Anode  Voltcige   (Note  2).  .   .
Minimum  Anode  Voltage ......   ®   .   .

Maximum  Grid  4  (Focusing  Electrode)

Vo' tage   ..................

Maximum  Grid  2   Voltage   ........

Minimum  Grid   2  Voltclge .........

.23500    Volts

.12000    Volts

+1100,  -550    Volts

......  60    Volts

......  20    Volts

Cclthode  Voltage:

Maximum   Negative   Bias  Value   .............

Maximum  Negative  Peal(   Value  .............

Maximum   Positive   Bias   Value    .............

Maximum   Positive   Peak  Value   .............

Maximum  Heater-Cathode  Voltage:
Heclter  Negcitive  with   Respect  to  Cathode:

During  Warm-up  Period  not  to   Exceed   15  Seconds

After   Equipment  Wc)rm-up  Period  ...........

Heater  Positive  with  Respect  to  Cathode   ......

.  .0    Vo',s

.   .2    Vol,s

T54    Volts

220    Volts

450    Volts
300    Volts
200    Volts

LIMITING   CIRCUIT  VALUES

Maximum  Grid   1   Circuit   Resistance  ............   I.5    Megohms

Minimum  Grids2&4Circuit  Resistance(Note3)...10000             Ohms

TYPICAL  CATHODE   DRIVE  OPERATION
Unless  Otherwise  Specified,   all   Voltage   Values

are  Positive  with   Respect  to  Grid   1.
Anode   Voltage  (Note  2) .................... 18000    Volts

Grid  4  Voltage  (Focusing   Electrode)   (Note  4) ..... Oto400    Volts

Grid   2  Voltage ............................  30     Vc,Its

Cathode  Voltcige  for   Roster  Cutoff ............ 30to45    Volts

NOTES

I.    Heater    worm-up    time    is   defined   os   the   time   required   for   the

voltage   across   the   heater   to   recich  80%  of  its  rated  valiie  Qfter
applying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equal   to   3   times
rated  heater  voltage  divided  by  rated  heater  current.

2.    Operation  with  voltage   in   excess  a(   16KV  may  require   shielc!ing

to   limit  radicltion  of  very   soft   X-rays.

3.     Protective  resistance  in  the  grids  2  &  4  circuits   is  advisable  to

prevent  arc  damage.

4.    With  the  cathode  bias  voltage  and  video-signal   voltage  adiusted

to   give   an   anode   current   of    150   microclmperes  on  a   15.125"  by

19.250"    pattern    from    type   2F21    monoscope   or   equivcilent,

Individual     tubes     will     hove     satisfclctory   focus   at    some    vcllue

between  0  and  400  volts.

5.     Includes     mounting     hclrdware.        (Not     an      implosion    protected

system).

WESTINGHOUSE   ELECTRIC   COF3POF3ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIRA,    NEW   YOF3K
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Page  2

may  resultfrom its  use.  No license  is  granted  byimplication  orotherwise

Westinghouse

(Note   E)

LUG      DETAIL

CLIP       DETAIL                              cE-c2358

A.    Yoke  Reference  Line  is  determined  by  plane  surface  of  flared  end  of  JEDEC  Reference  I_ine  Gauge  No.126when  seated  on  funnel  of  tube.

With   a   minimum   neck   length   tube,   the   PM  centering  magnet  (0  to  8  gouss)   should  extend  no  more  than  2.]25"  from  Yoke  Reference  Line.

a.    Lateral    strains   on   base   pins   must   be   avoided.     The   socket  should  hove  flexible  leclds  permitting  movement.    The  perimeter  of  the  base
wafer  will   be  inside  a   I.750"  diameter  circle  concentric  with  tube  axis.    Base  pin  4  aligns  with  major  axis  with   in  30°  and  is  on  same  side

as  anode  terminal.

C.    External   conductive  coating  forms  supplementary  filter  cQpocitance  and  must  be  grounded.

D.     Neck  diameter  mc)y  be  a  maximum  of  1.168"  at  the   splice.

E.    Transparent  insulating  coclting,   3"  in  diameter.    clean  only  with  soft,   dry,   lintless  cloth.

F.    Tension  band  must  be  grolinded.

G.    Point  "Z'.   is  located  on  the  tube  diagonal  at   the  foceplate  surface.

H.    Tube  shoH  fit  on  5/16"  pegs  centered  cit  corners  of  14.500''  x  20.406"  rectc.ngle.    (Suggested   stud  diameter  is  0.200"  -0.250").

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which

under any  patent or  patent rights  o£ Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC CORPORATION,  ELECTF{ONIC TUBE   DIVISION,   ELMIRA,    NEW YORK

u



w6house

Electrical
Focu§lng  Method .  . Low Voltage  Electrostatic
Def lection  Method    ............     Magnetic
Deflectlon  Angles (Approx.)

Ratings
Design Maximum System

TD 86-617   Page 5

Television  Piclul.e  Tubes

50 Volt Grid 2:  23HWP4
400 Volt Grid 2:  23HQP4

23"  Black & White
Banded with Mounting Lugs I mplosion Protection
1 loo Diagonal  Deflection
282 Square I nch Screen
6.3 Volt, 0.46 Ampere Heater

unless Otherwise Specified, Voltage Values are Positive and Measured with
23H QP4                        23H WP4

23000                22000   Volts
12000                 12000   Volts

respect to Grid 1.
Diagonal  .................  110   Degrees        MaximumAnodeVoltage(Note3)
Horizontal   ...............     99   Degrees        MinimumAnodeVoltage
Vertical    .................     82   Degrees        MaximumGrid4(FocusingElectrode)Voltage

Direct I nterelectrode Capacitances :
Cal:hode to  All  Other Electrodes
(Approx.)
Grid  No.  1  to All  Other Electrodes
(Approx.)

Maximum  Grid 2  Voltage
Minimum Grid 2  Voltage

5   pF       Cathode voltage:

External  Conductive Coating to Anode:
( Note  1 )

Minimum     ................     2000   pF
Maximum    ................     2500   pF

Besistance  Between  External Conductive
Coating and  lmploslon  Protection
Hardware  (minimum)   .......    5   Megohms

Heater Current at 6.3  Volts  .  .  .  450 ±  5%   rnA
Heater Warm-up Time (Note 2)  .  .11   Seconds

Optical
Phosphor  Number  .........   Aluminized  P4
Light Transmittance at Centerft (Approx.) 42%

Mechanical
Over-all  Length   ........      14.875'' .+. 0.281 "

Maximum  Negative  Bias  Value
Maximum  Negative Peak  Value
Maximum  Posit:ive  Bias  Value
Maximum Positive  Peak  Value

+1100,  -550   +1100, -550   Volts
550                         70   Volts
200                        30   Volts

0                            0   Volts
2                            2   Volts

154                        154   Volts
220                      220   Volts

Maximum  Heater-Cathode  Voltage:
Heater Negative with  respect to Cathode:

During Warm-up  Period  not to  Exceed 15 Seconds  .......
After  Equipment Warm-up  Period     ...................

Heater Positive with  respect to Cathode     ................

Limiting Circuit Values
Maximum  Grid  1  Circuit  F3esistance
Minimum Grids 2  & 4 Circuit  F}esistance  (Note 4)

Typical Cathode Drive Operation
unless Otherwise Specified, Voltage Values are Positive with
respect to Grid 1.
Anode  Voltage (Note 3)
Grid 4  Voltage (Focusing  Electrode)

NeckLength   ..........         5.|25''.+.o.125"        Grid2Voll:age
Cathode Voltage for  Plaster CutoffGreatest  Dimensions of Tube:  ( Excluding

Mounting  Lugs)
Diagonal  ............      23.662" ±  0.125"
Wldth..............20.654".+.0.125"
Height.............16.612''.+.0.125"

Minimum  useful  Screen  Dimensions
(projected):
Diagonal   .........,.....,...        22.312"
Horizontal  Axis   .............       19.250"
Vertical  Axis                                                     15.125"

Area      ................       282  Sq.   Inches

lmplosion  protection    .....        Tension  Band
wlth  Mounting  Lugs

Bulb  contact     ...............      EIA  J 1-21
EIA  87-208

EIA  8HB

G4c

27.5   Pounds
EIA J187K1

450                     450   Volts
200                     300   Volts
200                     200   Volts

1.5                 1.5   Megohms
10000                10000   Ohms

16000                 16000   Volts
0 to 400           0 to 400   Volts

400                        50   Volts
39to    94         35to    55   Volts

Nol:es
1.     Includes implosion  protection  hardware.

2.     Heater warm-up time is defined as 1:he time  required for the voltage across the  heater to  reach
809/o of its rated value after applying 4 times rated heater voltage to a circuit consisting of the
tube  heater  in  series  with  a resistance equal to 3 times rated heater voltage divided by  ratecl
heater current.

3.    Operation  with  voltage  in  excess  of  16KV  may  require  shielding  to  limit  radiation  of very
soft X-rays.

4.    Protective  resistance  in the grids 2  & 4 circuits is advisable to prevent damage.

The  information  contained  herein  is  supplied  wlthout  assumlng  responslbility for  infrlng®m®nt
of patents or other rights of third parl:ies which  may  result from its use.  No license  ls granted by
implication or otherwise under any patent or patent rights of Westinghouse  Electric Corporatlon.

Octotser 1968
New  Information
S6-2B-11 C, S5-log, Wl-600
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Television  Piclill'e  Tulles

50 Volt Grid 2:  23HWP4
400 Volt Grid 2:  23HQP4

23"  BIack & White
Banded with Mounting Lugs I mplosjon Protection
110° Diagonal  Deflection
282 Square I nch Screen
6.3 Volt, 0.45 Ampere Heater

Outline Notes
A.     Yoke  Pleference  Line  is  determined  by  plane surface  of  flared end  of  EIA  Peference  Line  Gauge No.126 when seated on funnel of tube.

Contour of yoke area is given by formula:  y = 0.58 x2  + 0.576, parabolic.
B.::,t,e£'j§:::i:Sa°.n.7b€39,:jj:Sin:t:=c#c,:V::dnec:.n:rrce£?tchkettu£°auJfs.h:::ef:e,:i:I:,'j:::SwTt:in+:jj:rgaT:sV:Tt:Tnt3Tohoea::r';r::e:a°:ett:d:=a:aofd°:

terminal.

C.     External conductive coating forms supplementary filter capacitance and must be grounded.

D.     Neck diameter may  be a maximum of 1.168" at the splice.

E.    Transparent insulating coating, 3" in  diameter.  Clean only with soft,  dry,  lintless cloth.

F.    Tension  band  must be grounded.

G.    Point "Z" is located on the tube diagonal at the faceplate surface.

H.    Tube   shall   fit  on   0.312"  pegs   centered   at  corners   of   14.500"  x   20.406"  rectangle.  (Suggested  stud  diameter  is  a.ZOO"  to  0.250'').

Westinghouse Electric Corporation
Electronic Tube  Division, Elmira,  N.  Y.14902
Printed  in  U.  S.  A.



Westinghouse©

114®  Magnetic  Deflection
Rectangular  Glciss

Aluminized  Screen
Gray  Filter  Glass

ELECTRICAL:
Focusing  Method  .......
Dofloction  M®thod   ......

TELEVIsloN  PICTURE  TUBE  TYPE  23MP4A

6.3  Volt,  600 Ma.  Heater
Electrostatic  Focus

Low  Voltage  El®clrostotic
.,......      Magnetic

Defloction  Angles  (Approx.):

Horizontal......................

V or,i ca I  ........................

Diogona'.......................

Dirocl  lnt®r®loc.rode  Capacitanc.s:
Cathode  to  all  other  el®ctrodos,  (Approx.) .  .
Grid   1  to  all  other  el®ctrod®s,   (Approx.)  .  .   .

Extomol  Conductive  Coating  to  Anode:
Ma xi mum   ......................

Minimum......................

Hooter  Current  ot  6.3  Volts   ...........,
Hec]tor  Worm.up   Time  (Nolo  I)    ..........

a

102     Degrcos

84     Degroos
114      Dogreos

5                u. u.I

6               u. Ill

2500             u.pl
\100             u u,I

600  +  5%                Mo.
11       Seconds

OPTICAL:
Phosphor  Number    .....................   Aluminiz®d  P4

Light  Transmittonco  at  Ccht®r,  Approximate   .....     78  Percent

MECHAN ICAL:

OvorallLength   ................     14.3/8±5/16             Inches
Groatost  Dimensions  of Tube:

Diagonal   ..............    23-2S/64+3/32-I/8            lncll.s
Width ..................      20.1/2+1/16-1/8             Inches

H.ight ......................    16-1/2±1/8             Inch.s

Minimum  Usoful  Screen  Dim.nsions  (Proi.ct®d):
Diogona'.......

Horizontal   Axis.  .  .

Vertical  Axis   ....

Area,.........

Neck  Length ......
BJlb...........

Bulb  Contact   .....

Base,,,,,,.....
Basing........,

•....      22.5/16             Inches

•....         19-1/4             Inches

•....         15-I/8             Inches

282   Sq.  Inches

•...  5-I/8±1/8            Inches

.............      J187B1

...............    Jl-21

..............    87-208
-----..........       8HR

W®ight     ................................      24  Lbs.

HH

8HR

23MP4A

Octob.I  1,   1961

External  Conductive Coating
Spherical   Faceplote

No  Ion  Trap

15-1/8" x  19-1/4" Screen  Size

RATINGS:
Design  Maximum  System

Unless  Otherwise  Spocifiod,  Voltog®  Values  are  Positive
with  Respect  to  Grid  1.

Maximum  Anode  Voltogo   ...........

Minimum  Anode  Voltog®  (Note  2) ......

Maximum  Grid 4  Voltage  (Focusing

Eloclrodo)........-..........

Maximum  Grid  2  Voltogo   ...........

Cathode  Voltog®:

Maximum  N®gativo  Value ..........

Maximum  Nogativo  Pooh  Value  ......

Maximum  Positive  Value  ..........

Maximum  Positive  Peak  Value   ......

Maximum  Hooter.Cathode  Voltage
Heater nogotivo  with  rospoct  to  cathode

During  worm-up  period  not  .o  oxc®ed
15  seconds     .................

After  eciuipm.nt  wan-up  period    ....

Hooter  positive  with  r®spoct  to  cathode.

23500              Volts
„000            Volts

+'250,  -400
700

TYPICAL  OPERATING  CONDITIONS:

CATHODE  DRIVE  SERVICE:

Unless  Otherwise  Specified,  All   Voltage  Values
are  Positive  with  Respect  to  Grid  I.
Anode  Voltage    ................

Grid  4  Voltage  (Focusing  Electrod®)   .  .

Grid  2  Voltage  (Note  3)     ..........

Cathode  Voltage  for iaster  cutoff   ....

LIMITING  CIRCUIT  VALUES:

Maximum  Grid   1   Circui.   R®si slance  .   .  .

Minimum  Grids  2  &  4  Circuit  Resistance

(No'®  4) ....................

20000     Volts  DC
0  to  400     Volts  DC

500     VoltsDC
45to95     VoltsDC

.            1.5      Megohms

.      10000              Ohms

I.    H®ator    warm-up    time    is    d®finod    as   the   time   required   for   the
voltage  across   the   heater   to   reach   80%  of  its  rated  value  aftor
applying   4   times   iatod   hooter   `/oltoge   to  a  circuit  consisting  of

the   tube  heotor  in  series  with  a  resistonco  equal  to  3  times  rat.d
hooter  voltage  divided  by  rotod  hoator  cuirent.

2.    Brilliance  andde{inition  docreaso  with  decreasing  onod®  voltage.

Oporotion   with   anode   voltoge   loss   than    11000   volts  in  not  r®c.
ommended.

3.    It  is  rocommend®d  that  not  less  than  300  volts  on  grid  2  b®  used,
as  resolution  is  affoctod  ot  lower  voltages.

4.     Plot.ctive   rosistonco   in   the   grid   2   and  grid  4  (focus  el®ctiod®)
circuits  is  advisable  to  prevent  damogo  to  the  tube.

X-RAY  WARNING:    Op®rotion   with   voltages   in  excess  of  16KV  may
require  shielding  to  limit  radiation  of  very  soft  x-rays.

Television   Picture  Tube  Section

W EST I N G H O U SE ELECTRIC   CORPORATION,  ELECTRONIC   TUBE   DIVISION,ELMIRA,   NEW   YORK



23MP4A Weslinghouse
Page  2

Conductive
Coa'in9
(Note  3)

DETAIL    OF    PANEL

Mold    Match    Line

SDljce   Line

( Note   5  )

NOTE   1:    Yoke   Roforenco  Line  is  determined  by  plane  C.C'  of  JEDEC   Reforonce-Line  Gouge  No.126  when   seated  on  funnel   of  tube.    With  a
minimum   neck    length   tube,   the   PM   centoring   magnet  (0  to  8  gouss)   should  ext®ncl  no  more  than  2-I/8.  from  Yoke  Reference  Line.

NOTE  2:    Lateral  strains  on  the  bclse  pins  must  bo  avoided.    The  socket  should  have  flexible  leads   permitting  froe  movement.    The  porimetor
of  the  base  wofor  will   be  inside  a   I-3/4.  diameter  circle  concentric  with  tube  axis.

NOTE  3:    External   conductive  coating  forms   supplementary  filter  capacitor  and  mus.  be  groundod.

NOTE  4:    Neck  diameter  may  be  a  maximum  of  1.168.  at  the  splice.

NOTE   5:    Anode  tormincll   alignment  with  pin  4  has  angular  tolerance  about  tube  axis  of  ±30®.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may resultfrom its  use.  No license  is  granted  I)yimplication  or otherwise  under any patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTRONIC   TUBE   DIVISION,   ELMIRA,   NEW   YOF3K



Westinghouse 23SP4

November  I,   1964

TWIN  PANEL  TELEVIsloN  PICTURE  TUBE  TYPE   23SP4

110®  Magnetic  Deflection                             Twin  Face  panel,   Integral  safety  Glass

Rectangular  Glass
Aluminized

Gray  Filter  Glass

`^`,

fl

Electrostatic  Focus
5%"  Neck  Length

GENERAL
Deflection  Method    .........................  Magnetic

..........    Electrostotic

................  1100

................     990

•...............     820

.........    Aluminized   P4

..............    White

..............     Short

.Spherical   Gray   Filter  Glclss

•............  FP198A1

................    40%

............   31    Pounds

6.3           Volts

0.3     Ampere
11     Seconds

..... 6    pf

..... 5    pf

Focusing  Method  ............

Deflection  Angles  (Approx.):

Diagonal................

Horizontal...............

Vertical,,,,,,,,...,,....

Screen:
Phosphor................

Fluorescence.............

Pe rs i s tonce   ..............

Faceploto.................

Laminated  Panel  ...........

Light  Transmission  (Approx.).  .  .
Weight...................

ELECTRICAL
Heater:

Voltage.................

Curl.ont.....,...........

Warm-up  Time  (Note   1)   .......

Direct  lnterelectrod®  Capacitonces:

Grid  1   to  all  other  electrodes  .   .  .

Cathode  to  all  other  electTodos .  .
External  Conductive  Coating:
Maximum................

Minimum,,,,,,,,,,,,,,,,

MECHANICAL

Mounting  Positior`  ,

Screen  Dimensions:

Screen  Area   .  .  .

Height.......

Width........

Diagonal.....

Bulb  Dimensions:

Bulb........

Height.......

Width........

Diagonal.....
Overall  Length   .  .

Neck  Length ....
Anode  Torminol .  .

Base,,,,,.,..
Basing........

.  '  .......................   A.ny

..................     282   sq.   in.   Min.

....................  15-I/4"  Min.

....................   19-5/16"  Min.

....................   22-5/16"  Min.

........................   J187A1

.............   17-5/16.  +  3/32"  -1/8.

..................     21-5/16.  ±  1/8.

...........     24-45/641.  +  3/32"  -1/16.

..................      15-3/16"  ±  3/8"

•...................   5.,/8"  ±  ,/8"

.Recessed  Small  Cavity  Cap  (JEDEC  J1.21)

.....   Small   Button  7-Pin  (JEDEC  87-208)
I    _    _    _    _   ----------.--........   8HR

External  Conductive  Coating
Spherical   Faceplclte

No  Ion  Trap

19%6"   X  15[/4"  Screen  Size

MAXIMUM  RATINGS

Design  Maximum  Values
Anode  Voltage  (Note  2) .............

Grid  4  Voltage:
Positive  Value   .................

Negative  Value  .................

Grid  2  Voltage ...................

Grid  1   Voltage:

Negative  Peak  Value   .............

Negative  Bias  value    .............

Positive  Bias  Value ..............

Positive  Peak  Value ..............

Peak  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

During  Worm-up   Period  of  15  Sec.  Mcix.  .

After  Equipment  Wan-up  Period  .....

Heater  Positive  with  Respect  to  Cathode

22000    max.    Volts

1100    max.    Volts
-550   max.    Volts

550    max.    Volts

220    max.    Volts

154    max.    Volts

.  .    0    max.    Volts

.  .    0    max.    Volts

450    max.    Volts
200    max.    Volts
200    max.    Volts

TYPICAL  GRID  DRIVE   OPERATING  CONDITIONS

Anode  Voltage ..............

Grid   4  Voltage ..............

Grid  2  Voltage ..............

Grid   1   Voltage  for  Roster  Cutoff  .  .

LIMITING  CIRCUIT   VALUES

Grid   1   Circuit  Resistance   ......

Grid  2  Circuit  Resistcince  (Note   3).

Grid  4  Circuit  Resistance  (Note  3).

.....     16000    Volts

..     Oto+400    Volts

.......   300    Volts

.  .  -35  to  -72   Volts

.1.5   max.    Megohms

10000   min.             Ohms

10000   min.             Ohms

NOTES

1.      Heater    warm-up    time    is   defined   as   the   time   required   for   the

voltage   clcross   the   heater   to   recich   80%  of  its  rated  value  after
opplying   4   times   rated  heater  voltage  to  a  circuit  consisting  of

the    tube   heater   in   series   with   a   resistance   equal   to   3   times
rated  heater  voltage  divided  by  rated  heclter  current.

2.       Operation     with     voltage     in     excess     of     16    KV    mcly    require
shielding   to   limit   radiation  of  very  soft  X-rays.     Brilliance  and

definition   decrease   with  decreasing  cinode  voltage.    In  general,
anode  voltage  should  not  be  less  than  12,000  volts.

3.       Protective   resistance   in  the  G2  and  G4  circuits  is  advisable  to

prevent damage  to  the  tube.

Television   Picture  Tube

WESTINGHOUSE   ELECTRIC   CORPOFtATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,    NEW   YOFiK



23SP4 Weslinghouse
Page  2

HH

8HB

NOTE   I:    Yol(a   Roferenco  Line  is  determined  by  plane  surface  of  flared  end  of  JEDEC  Reference-Line  Gouge  No.126  when  seated  on  funnel
of   tube.    With   a   minimum   neck    length   tube,    the   PM   centering  magnet  (0  to  8  gouss)   should  extend  no  more  than   2-I/8"  from  Yoke

Reference  Lino.

NOTE   2:     Base  pin  4  aligns  with  maior  axis  within   30®  and  is  on   same   side  os  anode  teiininal.

NOTE  3:     Planos  perpendicular  to  the  axis  cind  passing  through  points  X,  Y  and  Z  are  dotei.mined  os  follows:

Plane  tangent  to  crown  of  face,   to  plane  of  X  = 0.758-nom.
Plono  of  X  to  plane  of Y  =  0.463  ±  0.030".
Plon®  of  X  to  plono  of  Z  =  0.970   ± 0.030".

NOTE  4:    N®ck  diameter may   be  a  maximum  of   1.168.  ot  the  splice.

NOTE  S:    External  conductive  coating  forms  supplementary  filter  capacitor  and  must  be  grounded.

NOTE  6:    The   socket   should   not   bo  mounted   rigidly,    but   should  be  allowed  to  move  freely  and  hove  flexible  leads.    The  associated  wiring

should  not  impress  lateral   strains  on  the  base  pins.    The  bottom  circumferonc®  of  the  base  wafer  will  lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diameter  of  I-3/4".

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other rights  of third  parties  which
may  result from its  use.  No license  is  granted  byimplication  or otherwise  under any  patent or  patent rights  of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTF3lc   CORPOF}ATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF{A,    NEW   YOF`K



Westinghouse® 23VP4

January   1,   1960

TELEVIsloN  PICTURE  TUBE  TYPE  23VP4

6.3  Volt,   300  Moo   Heater
Electrostatic  Focus
Short  Neck  Length

....   Electrostatic

102                   Degrees

84                  Degrees

114                    Degrees

5uu'

114o  Magnetic  Deflection

Rectangular  Glclss

Aluminized  Screen

Gray  Filter  Glass

ELECTRICAL:

Focusing  Method   ............

Deflection  Angles  (Approx.):

Hori zon ta I    ...............

Verti ca I  .................

Diagonal................

Direct  lnterelectrode  Capacitances:

Cathode  to  all  other  electrodes,

cipproximate.............

A

RE

I,^1

Grid  #1   to  all  other  electrodes,

approximate   ...............,.....     6                                 /1/tf

Extemal  Conductive  Cociting  to  Anode...    2500    max.              HHf

2000     min.              „Hf

HeoterCurrentat6.3volts    ........      300±30                              Ma.

HeaterWarm-upTime®   ................   |8                    Seconds

OPTICAL
Phosphor  Nujmber  ................,   ®   ....   Aluminized   P4

Light  Trclnsmittonce  ot  center,  (Approx.)..     78                   Percent

MECHANICAL:

OveroHLength    ................     13-3/4±5/16              Inches

Greatest  Dimensions  of  Tube:

Diagonal    ..............    23-25/64+3/32-I/8              Inches

Width     ..................   20-1/2+I/16-I/8               Inches

Height ..................   ®...16-I/2±1/8                Inches

Minimum   Useful   Screen   Dimensions  (Proiected):
..  22-5/16              Inches

..19-I/4              Inches

•.15-3/16               Inches

....     278    Sq.   Inches

4-I/2±  1/8             Inches

.   .   .    Jl-21

.  .   87-208

...       8HR

± 30         Degrees

± 30         Degrees

Diagonal.............

Horizontal   axis   .........

Vertical   axis     .......,..

Arec'   '   ....,,,,,   \   ,,,,.

Neck   Length  ............

Bulb  Contact    ...........

Base,,,,,,..........

Bc,sing...............

Bulb  Contact  Alignment:

Jl-2l  contact  aligns  with  pin

position  #4 ,..........
Base  Alignment:

Pin  #4  aligns  with  horizontal

picture  axis    ..........

®   Heater   warm-up    time    is    defined    as    the    time    required    for    the

voltage   across   the  heater   to   reach   80%  of   its   rated   value   after
applying   4   times   rated   heater   voltage   to   a   circuit   consisting   of

the   tube   heater   in   series  with  a  resistance  equal  to  3  times  rated

heater  voltage  divided  by  rated  heater  current.

External  Conductive  Coating
Spherical   Faceplate

No  Ion  Trap

19-I/4"  x   15-3/16"  Screen  Size

RATINGS

Design  Maximum  System

Unless  Otherwise  Specified,   Voltage  Values  ore  Positive
and  Measured  with  Respect  to  Cathode

.   .   .   22000     Volts

.   .   .11000      Volts

+1100-550    Volts

.....  550    Volts

.....  200     Volts

Maximum  Anode   Voltc]ge   ...........

Minimum   Anode   Voltage     ......... _  .   .

Maximum   Grid   4  Voltage   ...........

Maximum   Grid   2  Voltage    ...........

Minimum   Grid   2   Voltage     ...........

Grid   1   Voltage:

Maximum  Negative  Bias   Value   ......

Maximum  Negative  Peak   Value  ......

Maximum   Positive   Bias   Vcilue    ,.....

Maximum  Positive   Peak   Value   ......

Mc]ximum   Heater  Voltage  ...........

Minimum   Heater  Voltage    ...........

Maximum  Heater-Cathode  Voltage

Heater  negative  with  respect  to  cathode
During  warm-up  period  not  to  exceed  45   seconds.  .   . 450    Volts

After  equipment  warm-up  period    ......

Heater  positive  with  respect  to  cathode   .  .

TYPICAL  OPERATING  CONDITIONS

Grid  Drive  Service

Unless  otherwise   specified,   cill  voltage  values
are  positive  with  respect  to  cathode.

Anode   Voltage     ...............

Grid  4  Voltclge  (Focusing  Electrode)I

Grid   2   Voltage     ...............

Grid   1   Voltage  for  roster  cutoff.   ' ....

.200    Volts

.200    Volts

•   .   .      14000    Volts  DC

.....    200    Volts   DC

.....    450    Volts  DC
-45  to  -105   Volts  DC

Cathode  Drive  Service:

Unless   a,therwise  specified,  oll  voltage  values

are  positive  with  respect  to  Grid   1.

Anode   Voltage     ...........,.......

G'rid  4  Voltage  (Focusing  Electrode)I   ....

Grid   2   Voltage     ...................

Cathode   Voltage  for  roster  cutoff ........

.14000    Volts  DC

.   .   250    Volts  DC

.   .   500    Volts  DC

45  to  95    Volts  DC

LIMITING  CIRCUIT  VALUES

Maximum  Grid  #1   Circuit  Resistance   ....... I.5     Megohms

Minimum   Grids  2&   4  Circuit  Resistclnce .....  10000              Ohms

I   With    the   combined   grid    1    bicls   voltage   c.nd    video-signcil    voltage

Qdiusted    to    give    an    anode    c,urrent   of    150    microamperes    on   a

15-3/16"  x   19-I/4"   pattern   from   type   2F21   Monoscope   or   equiva-

lent.    Individual   tubes   will   hove  satisfactory  focus  at  some  value

between  0  and  400  volts.

-Protective   resistance   in   the   grid   2   and   grid   4  (focus   electrode)
circuit  is  advisable  to  prevent  damage.

X-RAY  WARNING:    Operation    with    voltages   in   excessof  16KV  may

require  shielding  to  limit  radiation  of  very   soft  x-rays.

Television  Picture  Tube  Section

WESTINGHOIJSE   ELECTF3IC   COF3PORATION,  ELECTRONIC   TUBE   DIVISIONg   ELMIRA,   NEW   YORK



23VP4 Westinghouse®
Pc,ge  2

Screen     Width

Recessed    Small
Cc,vity    Cap

JEDEC     NQ   JI-2I

HH

8HR

External
Conductive

Coating

(Note  5)

NOTE   I:    Yoke   Reference   Line   is   determined   by   plane   surface   of   flored   end   of   JEDEC   Reference-Line   Gauge   No.126   when   seated   on
funnel   of   tube.    With   a   minimum   neck  length  tube,  the  PM  centering  magnet  (0  to  8  gauss)  sh6uld  extend  no  more  than  2-I/8''  from

Yoke  Reference  Line.

NOTE  2:    Lateral  strains  on  the  base  pins  must  be  avoided.    The  socket  should  have  flexible  leads  permitting  free  movement.    The  perimeter

of  the  bcise  wafer  will   be  inside  a   I-3/4"  diameter  circle  concentric  with  tube  axis.

NOTE  3:     Externcll   conductive  coating  forms   supplementciry  filter  capacitor  and  must  be  grounded.

NOTE  4:    Neck  diameter  may  be  a  maximum  of   I.168"  at  the  splice.

WESTINGHOUSE   ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,   ELMIF3A,   NEW   YORK



Westinghouse® 24AHP4

October  15,  1959

TELEVIsloN  PICTURE TUBE TYPE 24'AHP4

110 o  Magnetic  Deflection
Rectangular  Glass  Construction
Low-Voltage  Electrostcitic  Focus

E L E CT R I CAL :
Cathode .  .  .

EiiiE

ri

Straight  Gun,  No  Ion  Trap  Required
21-7/16"  x  16-7/8"  Screen  Size

16-3/16"  Max.  Overall  Length

Coated  Unipotential

Heoto,:
Voltage  (ac  or  dc)   ...................

Cul.len,.,,,......................

Warn-up  Time®  .....................

Direct  lnterelectrode  CapQcitances:
Grid  1  to  all  other  Electrodes ............

Cathode  to  all  other  Electrodes ...........

External  Conductive  Coating  to  Anode:

Maxi mum   .........................

Minimum.........................

Screen :
Phosphor.........................

Fluor®sconce.........-............

Pal.s i stenco   .......................

Focusing  Method  ,
Deflection  Method

6.3          Volts
0.6     Ampere
11     Seconds

6             p. lil
5               11.P'

2 500            u pr'
2000             u. Ill

Aluminiz®d   P4

....        White

....        Short

Low-Voltage  Electrostatic
•.........      Magnetic

Defloction  Angle:

Horizontal...............................]05o

Vertical.................................87°

Diagonal................................Hoo

MECHANICAL:
Mounting   Position    ..................

Screen  Dimensions  (min.  ot  greatest  part):
Wi dth     .........................

Heigll'.........................

Diagonal.......................

Area..,,........,.............

Facoplate.......................

Gloss,,,,,,,..................

Transmission  (opprox.)  ..............

Blllb  Dimensions  (at  greatest  port):
W i dth     .........................

H®ight.........................

Diagonal.......................

Bulb  Number ......................

Overall   length  ....................

Neck   Length  ......................

Anode  Terminal .  .Rocessed  Small  Cavity  Cap

........      A;ny

.....    21.7/16"

......    16.7/8..

....    22.13/16"

.  .  332  Sq.  Inches

.....    Spherical

...       NeutralGroy

.........       76%

22-11/16"  ±  1/8"
.       18-1/2,,±'/8"
•...     24"  ±  I/8„

J192Cl  or  Equiv.

.    15-7/8"  ± 5/16"

.      5-7/16"  ±1/8''

(JEDEC  No.  J1-21)

Base .......   Small   Button,  7-Pin  Style  a  (JEDEC  No.  87-183)

Basing ...................................      8H R

Net  Weight  (approx.)     .......................    28  Lbs.

Aluminized  Screen
Sphericdl  Faceplate

External  Conductive  Coating

MAXIMUM  RATINGS

Design  Cenlor  Values
Anode  Voltage t ............

Grid  4  Voltage:
Positive  Value   .......,...

Negative  Value  ...........

Grid   2  Yoltago    ............

Grid  I   Voltage:

Negotivo  Bias  Value ........

Negative  Peak  Value   .......

Positive  Bias  Value .......,

Positive  Peak  Value    .......
Poak  Heoler-Catliode  Voltage:

H®ater  Negative  with  respect  to
Cathode # ..............

Heater  Positive  with  respect  to
Cathode..............,

LIMITINC  CIRCUIT  VALUES:

Grid   1  Circuit  Resistance       .  .  .
Gi.id  2  Circuit  Resistance ....
Grid  4  Circuit  Resistance ....

20000   max.            Volts

1000    max.

500    max.
500   max.

140    max.

200   max.
0   max,

2   max,

180    max.             Volts

180    max.             Volts

1.5    max.    Megohms

10000    min.            Ohms

10000     min.             Ohms

GRID  DRIVE  OPERATION

(Video  Signal  Applied  to  Grid   I)
TYPICAL  OPERATING  CONDITIONS:

AnodeVoltoge    .............                14000               16000    Volts

Grid2Voltage    .............                    300                    400    Volts
Grid  4  Voltage  for  Focus .......- 50to+350   -50to+350    Volts
Grid  I   RasterCutoff  Voltage   ....- 28to-72       -36to-94    Volts

CATHODE  DRIVE  OPERATION

(Video  Signal  Applied  to  Cathode)
TYPICAL  OPERATING  CONDITIONS:

Anodeto  Grid   I   Voltage   .......               14000               16000    Volts

Grid2toGrid   I   voltage   .......                    300                    400    Volts
Grid  4  to  Grid  1   Voltage  for  Focus.    -50to+350   -50to+350    Volt.s
Cathode  to  Grid  I  Roster  Cutoff

Voltage  ................           28to60           36to78    Volts

t    Brilliance  and  definition decrease  with  decreasing  anode  voltage.
Operation   with   anode   voltage   less   than   12000   volts   is  not  rec-
ommended.

I   Protective  rosislance   in   the   grid  2   and   grid  4  (focus  electrode)
circuit  is  advisable  to  prevent  damog®.

®   Heater   warm-up    time    is   dofin®d   as   the   .imo   required   for  the
voltage  across  the   hooter  to   reach   8097o  of  its   rated  value  otter
applying   4  times   rated   heater   voltage  lo   a  circuit  consisting  of
the   tube   heater    in    series   with   a   resistance   ®quol   to   3   times
rated  lieater  voltage  divided  by  rated  heater  current.

#   During 15 second  warm-up  period  this  value  may  be 410max. volts.

X-RAY  WARNING:    Operation   with   voltages  in  excess  of  16KV  may

require  shielding  to  limit  radiation  of  very  soft  x-rays.

Television  Picture  Tube  Section

WESTINGHOUSE   ELECTF2lc   CORPORATION,  ELECTF30NIC   TUBE   DIVISION,  ELMIRA,   NEW  YORK



24AHP4 Westinghouse®

Conductive
Coating

(Note   4)

HH

8HR

NOTE  1:    Thoplano through  the  .ub®  axis  and  base  pin  4  may  vary  from the  plono  .hrough  the  tube axis  and  the  anode terminal  by  an  ongulor
tolerance  of  ±  30®.    The  anode terminal  is  on  the  same  side  of the   tube  as  pin  4.

NOTE  2:    With   the  tube  neck  insortod  through  the  flarod  end  of  Roforonc®  Line  Gouge  JETEC  No.  126  and  with  the  tube  s®at®d  in  the  gouge,
the  ref®renc.   lino   is   dot®rminod   by   the   intors®ction   of the  plan®  face  of the  flared  end  of the  gauge  with  the  tub.  funn.I.    With  a
minimum  neck   length   tube,  the  PM  cent®ring  magnet  (0  to  8  gaus)  should  ®xt®nd  no  more  than  2-1/8"  from  th.  yoke  reforonc®  lino.

NOTE  3:    The   socke.   should   not   bo   mounted   rigidly,   but  should  be allowed  to  move  fro®ly  and  have  flexible  loads.    The associot®d  wiring
shouldnot  impress  loT®rol  s.rains  on  the  base  pins.    The  bottom  circumference  of the  base  wafer  will   lie  within  a  circle  concentric
with  the  bulb  axis  and  having  a  diometor  of  I-3/4",

NOTE  4:    External  conductive  coating  forms  supplemontory  filter  capacitor  and  must  b®  grounded.

NOTE  5:    To  clean  this  area,  wipe  only  with  a  soft,  dry,   lintl®ss` cloth.    The tl.onsparont  insulating  coating  is  approx.  6"  in  diometor.

NOTE  6:    N®ck  diomoter  may  bo  a  maximum  of  1.168"  at  the  gplic®.

WESTINGHOUSE   ELECTRIC   CORPOFtATION,  ELECTRONIC   TUBE   DIVISION,  ELMIRA,   NEW  YOF3K



WesTinghouse 24AUP4

October  I,   ]961

90o  Magnetic  Deflection

Rectangular  Glass

Alumini zed  Screen

Gray   Filter  Glass

E L E CT R I CA L :

Focusing  Method  ......,

Deflection   Method   .....

TELEVISION  PICTURE  TUBE  TYPE  24AUP4

6.3  Volt,  600  Ma.  Heater
Electrostatic  Focus
Short  Neck  Length

Low  Voltage   Electrostatic

•.........       Magnetic
Deflection   Angles  (Approx.):

Hori zontal    ....................

Ver'icol......................

Di agonal    .....................

Direct  lnterelectiode  Capocitances:

Cathode  to  all  other  electrodes,  (Approx.)

Grid   I   to  all   other  electrodes,   (Approx.)  .

External   Conductive  Coclting  to  Anode:

Maximum....................

Minimum..,......,....,.....

Heater  Current  Qt  6.3  Volts   ..........

Heater  Warm-up   Time  (Note   1)    ........

..        85      Degrees

..        68      Degrees

..        90      Degrees

•..          5                uul

•..                6                          LL[LI

2500                FLu'
1700                lL u'

600  ±  597o                   Ma.

11       Seconds

OPTICAL:

Phosphor  Number ......................    Alumini zed   P4

Light  Transmiwance  ot  Center,  Approximate   .....     74  Percent.~ MECHANICAL:

Overall   Length    .........

Greatest  Dimensions  of  Tube:
Diagonal    .   .   .

Width.....

H e i gi` t .....

Minimum   Useful

Diagonal    .   .   .

Horizontal    .   .

V erti ca I  ....

Area.....I

Neck   Lengti`  .   .

Bulb.......

Bulb  Contact.  .

BQse,.,,,,

B a s in g ......

Weight......

18-I/8 ± 3/8               Inches

24±  I/8                lnchos
•............       22-43/64±1/8                Inches

•............            18-7/16±]/8                  Inches

Screen   Dimensions   (Projected):

22-13/16                 Inches

21.7/16                Inches

16-7/8                Inches

332      Sq.   Inches

I............              4-1/2±3/16                 Inches

.............................  J192

............................     J1-21

..............,............     86-203

.............................      12L

.......................       32-1/2   Lbs.

External  Conductive  Coating
Spherical   Faceplate

No  Ion  TraD

16-7/8"  x  21-7/16"  Screen  Size

RATINGS:

Design   Maximum   System

Unless  Otherwise  Specified,   Voltage  Values  ore  Positive
with  Respect  to  Grid   I.

Maximum  Anode  Voltage   ...........

Minimum  Anode   Voltage  (Note  2) ......

Maximum  Grid  4  Voltage  (Focusing

El ec tro de)    ...................

Maximum  Grid   2   Voltcige   ...........

Cathode  Voltage:

Maximum  Negc]tive   Value ..........

Maximum  Nogativo   Peak   Value.......

Maximum  Positive  Value  ..........

Maximum   Positive  Peak   Value   ......

Maximum  Heater-Cathode  Voltage

Heater negative  with  respect  to  cathode
During  warm-up  period  not  to  exceed

]5  seconds ..................

After  equipment  worm-up  period    ....

•..      22000              Volts

...       '2000              Volts

+1100,   -550             Volts

...            700              Volts

0    Volts   DC

2              Volts

•..             154    VoltsDC

...            220              Vol,s

450               Vol'=

200              Vol,s

Heater  positive  with   respect  to  cothodo   ....           200             Volts

TYPICAL  OPERATING  CONDITIONS:

CATHODE   DRIVE  SERVICE:

Unless   Otherwise   Specified,   All   Voltage  Vcilu®s
ore  Positive  with  Rospoct  to   Grid   I.

Anode   Voltage    ................

Grid  4  Voltage  (Focusing  Electrode)   .  .

Grid  2  Voltclge  (Note  3) ...........

Cathode  Voltage  for  roster  cutoff   ....

LIMITING  CIRCUIT   VALUES:

Mclximum  Grid   I   Circuit   Resistance  .   .   .

Minimum  Grids  2  &  4  Circuit   Resistance

(Note  4) ....................

•..18000     Vol.SDC

-75  to  +400    Volts  DC

...            500    VoltsDC

.  .  .45  to  95    Volts  DC

•..             1.5       Megohms

...      '0000              Ohms

1.    Heater    worm-up    time    is    defined    as    the   time   required    for   the

voltage  across   the  heater   to   reach   80%   of   its  rated  value  ofter
applying   4   times   rclted   heater   voltage   to  a   circuit  consistin  ;  of

the  tube  heater in   series   wi}h  a   resistance  equal   to  3   tirT`es  rated

heciter  voltage  divided   by  rated  heater  current.

2.    Brilliance  anddefinition   decrease  with  decreasing  anoc!e  volia3e.

Operation   with    anode   voltage   less   than    12000   volts   in  rlot  rec-

ommended.

3.     It  is   recommended  that  not  less  thcln   300  volts  on   c,rid  2   be  iJsed,
as  resolution   is   affected  at  lower  voltclges.

4.    Protective   resistance   in   the   grid   2   and  grid  4  (focus  electrode)
circitits   is  cldvisoble  to   prevent  damage  to  the  tube.

X-RAY  WARNING:    OForotion   with    voltages    in  excess  of  16KV  may

require  shielding  to   limit  rodiotion  of  very   soft  x-rays.

Television   Picture  Tube  Section

WESTINGHOLISE    ELECTF3lc   COFRPOF3ATION,   ELECTRONIC   TUE3E    DIVISION,   ELMIF2A,    NEW   YOF3K
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DETAIL    OF    PANEL

NOTE   1:    Base  pin  6  aligns  with   maior  axis  within  30.  and  is  on   some  side  as   anode  terminal.

NOTE  2:    Yoke   Reference   Line   is   determined   by  plane  C-C]  of  JEDEC  Reference-Line  Gauge  No.116  when  seated  on  funnel   of  tube.    With  a
minimum   neck    length   tube,   the   PM   centering   magnet   (0  to  8  gciuss)  should  extend  no  more  than  2-3/4"  from  Yoke  Reference  Lino.

NOTE   3:    The   socket   should   not    bo   mounted   rigidly,    but   should    bo  aHowed   to  move  freely  and  hove   flexible  leads.     The  associated  wiring
should   not  impress  latercil   strains  on  the  boso  pins.     The   bottom   circumforence  of  the  base  wcifor  will   lie  within  a   circle  concentric

with  the  bulb  axis  and  having  cl  diameter  of  2-3/4..

NOTE   4:    Externcll   conductive  cociting   forms   supplementary  filter  capacitor  aiid  ,must  be  grounded.

NOTE   5:    Splice-line  seal   bulge  may  protrude  a  maximum  of   1/16.  from  dimension   surface  ot  any  point  around  the  seal.

The  information  contained  herein  is  supplied  without  assuming  responsibility  for  infringement  of  patents  or  other  rights  of  third  parties  which
may  resultfrom its  use.   No license  is  granted  byimplication  orotherwise  under any  patent or  patentrights  of westinghouse Electric Corporation.

WESTI NGHOUSE ELECTRIC   CORPORATION,   ELECTF30NIC   TUBE   DIVISION,ELMIF3A,    NEW   YORK

EE
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ffinghouse
Astro-Brite  135

Color   Picture  Tube

• High brightness screen assembly
• New 3 x 4 aspect ratio
•  Large viewing area -315 Sq. In.
•  High resolution gun -sharper pictures -better detail
•  Light neutral screen appearance
•  Rare earth (red)  phosphor
• New Green Phosphor
• Unity Current Ratios
• Temperature Compensated Shadow Mask
•  I ntegral lmplosion Protection

• Increased X-Ray Absorption Panel and  Funnel

The© 25VAFP22  employs  a  new  improved,  high  efficiency  phosphor
screen   assembly.   This  assembly,  in  conjunction  with  a  higher  transmission

panel,  (50%),  provides  bright  color  pictures.  The  new  3  x  4 aspect ratio pro-
vides a  larger,  more rectangular viewing area of 315 square inches.

::ef:r#::::hoa,:::o:ict©d
etail, especially  under highlight signal  conditions,

gun  has been  utilized  in this type.

A  neutral  screen  appearance  is an added feature which  is a result of the phos-

phors used in thescreen.  This feature results in a pleasing appearance when the
tube is turned off.

The  phosphors  which  are  utilized  in  the screen are a yttrium oxide rare-earth
red phosphors, and improved green and blue sulfide phosphors. The use of these

phosphors  and  new  improved  techniques  in  screening  processes  provide  the
higher  brightness screen  assembly.  The  unity  cathode-current  ratio  feature is
maintained  in  the

perature.

Other features  of the

25VAFP22  for  the  industry  standard  white tern-

© 25VAFP22  include a temperature compensated
shadow  mask;  integral  implosion  protection  provided  by  formed  rims  and  a
tension band.

TD  86-641   Page  1

25 VAF P22
goo  I]efleclion

Electrical   I]ala

Electron  Guns, Three .  .  . Fled  Blu.e Green
Heater Current at

6.3  Volts    .........      0.900   Ampere
Focuslng  Method    ....           Electrostatic
Focus  Lens   .........               Bipotentlal
Convergence  Method  .......     Magnetic
Deflectlon  Method    ........     Magnetlc
Deflectlon  Angles (Approx.)

Diagonal  ............        90   Degrees
Horizontal    ..........        78   Degrees
Vertlcal    ............        60   Degrees

Dlrect I nterelectrode Capacltances
(Approx.)
Grld  1  of any Gun to
All  other Electrodes    .......       9   pF
Cathodes to All  Guns  (Parallel
Connected)  to All  Other
Electrodes    ...............     12   pF
Focuslng  Electrode (Grid 3)  to
All  other Electrodes ........       9   pF
External  Conductlve Coating to
Anode:

Maxfmum
M'nlmum

2500  pF
20cO   pF

Optical  Data

Screen,  on  Inner Surface of  Faceplate:
Type .  . Alumlnlzed Tri-color Phosphor

Dot P22
Spacing between  Centers of Adjacent

Dot Trlads (Approx.)   .......    0.029"
(0.74 mm)

Light Transmisslon at Center
(Approx.)................50%

Antl-reflection Treatment  .....            No

Mechanical   Data

Minimum  Useful  Screen  Dlmenslon
(Projected):
Diagonal...........,..24.658"

(626.31  mm)
Horizontal  Axis   ..,.....          20.776''

(527.72 mm)
Vertical  Axls    ..........          15.582''

(395.78 mm)
315   Sq.  In.

(2032.25 Sq.  cm)
Bulb:

Funnel   .......    JEDEC  No. J209  DI
Panel    ...... JEDEC  No.  FP-2099/.  8|

lmploslon  Protectlon .....   Bended  F3fm
Welght  .......     44.5   Pounds (20.7  kg)

October 1970
Supersedes TD  86-641  dated  February  1970
TC-2243-2
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©house

Maximum and Minimum  Ratings, Design Maximum Values

unless  otherwise  specified, values are for each  gun  and voltage values are  positive with
respect to cathode.

Total  Anode  Current,  Long-Term  Average    .......
Grid  3  (Focusing  Electrode)  Voltage     .........
Peak-Grid  2  Voltage,  Including  Video  Signal  Voltage
Grid  1   Voltage:

Negative  Bias  Value
Negative  Operating Cutoff  Value
Positive  Bias  Value

20000    min.
1000   max.

..        6000   max.
1000   max.

Positive  Peak  Value     .................,...

Heater  Voltage (ac or dc):
Under  Operating  Conditions  (Note  1)     ......,.......,.....

Under Standby  Conditions  (Note  2)  ..........
Peak  Heater-Cathode  Voltage:

Heater  Negative  with  respect  to  Cathode:
During  Equipment Warm-up Period  not exceeding  15 seconds .
After  Equipment Warm-up  Period:

Combined  AC and  DC  Value
DC  component  value       .........

Heater Positive with respect to Cathode:
AC  Component  Value
DC  Component  Value

400   max.   Volts
200   max.   Volts

0   max.   Volts
2   max.   Volts

6.9   max.   Volts
5.7     min.   Volts
5.5   max.   Volts

450   max.   Volts

200   max.   Volts
..            200   max.   Volts

200   max.   Volts
0   max.   Volts

Equipment Design Ranges
Unless  otherwise  specified,  values are for each  gun  and voltage values  are  positive  with
respect to cathode
For Anode  Voltages between 20000 and 27500  Volts
Grid3  (Focusing  Electrode)  Voltageasa%ofAnode  voltage   ......     16.8to20           %
Grid 2 and  Grid  1   Voltage for  Visual  Extinction  of  Focused Spot    .......    See  Figure  1
Maximum  Patio  of Grid  2  Voltages,  Highest Gun to  Lowest Gun  in  Any  Tube

(At  Grid  1  spot cutoff voltage  of  -100  Volts)   ...............
Heater  Voltage:

Under Operating Conditions:  (Note  1)
When Standby  Operation is not utilized
When  5.0  Volts Standby  Operation  is  Utilized

under Standby  Conditions (Note 2)
Grid 3  Current (Total)
Grid  2  Current
To  Produce White  of 9300°K  +27  M.P.C.D.

(CI E  Coordinates  x  =  0.281,  y  =  0.311 ) :
Percentage of Total  Anode Current supplied by each gun

( Average)

Patio of Cathode Currents:
Bed/Blue
F3ed/Green

Displacements,  Measured at Center of Screen:
Faster Centering  Displacement:

Horizontal
Vertical

1.86

6.3
6.0
5.0

-45 to +15
-5to+  5

Red   Blue   Green

30       31           39   %

Min.   Tvp.    Max.
.75     .95      1.25    -
.60      .75       1.10    -

±0.45   Inch    (.+.11.4mm)
.+.0.45    Inch    (~+_11.4mm)

Lateral  Distance  Between the Blue  Beam and the
Converged  Red and  Green  Beams    ..-.................+.0.25   Inch  (±   6.4   mm)

Badial  Convergence  Displacement excluding effects
of  Dynamic Convergence (each  beam)     ................+.0.37   Inch   (±   9.4  mm)

Maximum  Plequired  Correction for  Resister (Including
Effect  of  Earth`s  Magnetic  Field when  Using  F]ecommended
Components)  as  Measured at the Center of the Screen
in  any  Direction 0.005   Inch       (O.13mm)

®

Limiting Circuit Values

High-Voltage  Circuits:
Grid  3  Circuit  13esistance
(Note  3)  .  .  .  .  .      7.5   max.    Megohms

Low-Voltage  Circuits:
Effective  Grid  1-to-Cathode-Circuit
Besistance  (each  gun)
(Note4)  .  .  .  .      0.75   max.     Megohm

Notes
1.     For   maximum   cathode   life,   it  is  recom-

mended   that   the   heater  supply   be   reg-
ulated. The series impedance to any chassis
connection in  the  dc  biasing circuit for the
heater should  be  between   loo,000  ohms
and  1  megohm.

2.    The  use  of  a  5-volt  standby  condition  in
conjunction   with  6-volt  operating  condi-
tion  is  recommended  to  improve  the  reli~
ability of the color picture tube by extend-
ing    the   emission   wear-out   life   and   re-
ducing  other  gun-related  defects.  A  max-
imum  heater  voltage  of  5.5  volts   (Design-
Maximum   value)   may   be   maintained  on
the  color picture tube when the receiver is
in  the  "off"  (standby)  position.  All  other
voltages normally applied to the tube  must
be    removed    during   standby    operation.

3.     In   order   to   minimize   the   possibility   of
damage  to  the  tube  caused  by  a moment-
ary   internal  arc,   it  is  recommended  that
the high-voltage power supply and the  Grid
3  power  supply  be  of  the  limited-energy
type,    in   which   the   short-circuit   current
does not exceed 20 milliamperes.

4.     The    low-voltage    circuits,     including    all
heater  circuits,  should  be  analyzed  by  as-
suming   the   color  picture   tube   heater   is
connected  directly  to  the  receiver chassis
ground. under these conditions the circuits
to  the  elements  of  all tubes,  including the
color   picture   tube,   operating   from  the
same heater winding and all connections of
any   other  circuits  to  the  heater  winding
should  each  have  an  impedance such  that
their respective  po`^/er sources  in combina-
tion   will   not  supply   a  continuous  short
circuit   current   of   more   than   750   milli-
amperes  total  in  the assumed picture tube
heater  ground  connection.  The leads from
all   other  circuits  must  be  separated  from
the  picture  tube  leads  by  a  minimum  dis-
tance   of  0.25  inch  (6.4  mm)  to  prevent
energy transfer to the picture tube circuits.
Such  current  limitation   will  help  prevent
picture tube damage in case Of  momentary
cascade arcing.



TD 86-641   Page 3

Application Data

a

DESIGN  CHART   FOP  SPOT  CUTOFF

8cO0;cooa'|J

X:#£r,#t'a°,q\eoae6.?oyt°o'€:.apocoio[

•.

27,5cO Volts.
Grld 3 to Calhode Vollaqe  Ad|ust®dtorFocus.

¥jtnjf|uoTSpolaI5400aN=2coa0-2cO Any  Gun

I#i;.m#t#

0           -50         -cO         -150        -
Grid  I  to  Cathode  VoIts

CE-A26l

FIGUF`E    1

BOTTOM    VIEW   OF   BASE

Lor*zo£'#n            '2 Blue  Gun

JLf
`13,T\ ,4

-ri- ; -

7t_ I       ``    ~,3
4           ThpIone6GreenGunFIG 5                    L a,r8rnghNo.2ol,aTubeAlis

F`ed  6uo            CE-A2615(A)

F3E2

Index of Terminals
EIA  Basing 14 BE

Pin       Gun    Element        Pin      Gun    Element
1                All        Heater         9              All         Grid  3
2             Fled    Cathode          11         Blue    Cathode
3               F3ed          Grid  1            12         Blue         Grid  1

4             Red         Grid 2          13       Blue        Grid  2
5         Green         Grid 2          14           All        Heater
6        Green    Cathode        Cap         -       Anode
7         Green         Grid  1           C     Ext.  Cond.  Coat.

General Considerations
Tube Handling
The  tube  should  be  handled  carefully  as  re-
quired   by   any   glass   picture  tube.   Particular
care should be taken to prevent damage 1:o the
seal  area  and  the  edge  of  the  protective  win-
dow.

Support  for  the  tube  may  be  provided  by  a
mounting  system  which  supports  the  tube  in
the  area  in  front of the seal  line together with
a  pull-up   ring  or  similar  support  on  the  tube
funnel. The mounting system should not place
mechanical  stress  on  or  cause  abrasion  of  the
tube  particularly  in  the  seal area and the edge
of the protective window.

The color  receiver mounting system should  in-
corporate  sufficient cushioning so  that  under
normal  conditions  of shipment or handling an
impact force of more than 35g is never applied
to the tube.

Contact   to   the   external conductive coating
should  be  made by  multiple fingers to prevent
pcesible   damage   to   the  tube  from  localized
overheating due to poor contact.

General Considerations
The  deflection  yoke  should  not  be  used  for
supporting  the   picture   tube.   The   yoke   and
tube  axis  must coincide and the yoke must be
free  to  move  along  the  neck  for a distance of
approximately 0.5 inch ( 13  mm) from  its most
forward position for adjustment purposes.  The
yoke  mount  should  also  provide  for  a  small
amount of rotationa[ adjustment.

Positioning of Purity Magnet and  Lateral
Convergence Device
For best operation, it is recommended that the
purity  magnet  and  lateral  convergence  device
be positioned as shown  in  Figure4.  The purity
magnet   (approximate   strength   of   10-gauss)
should  be  centered  on  the  neck over the Grid
3  cylinder,1.10 inch from the centerline of the
internal   radial   convergence   pole  pieces.   The
blue    lateral    convergence    device    should   be
positioned  over  the  Grid 3 cylinder,1.60  inch
from the centerline of the internal convergence
pole pieces.

X-Ray Warning
1.    X-radiation Registration  Reference Point:  The maximum anode voltage at which the  X-radiation  emitted from

this tube  will  rtot exceecl 0.5 mB/h  at 300 4tA anode current  is 35  kv.

2.     X-radiation  Cha.acteristics:  The  X,radiation  emitted  from  this  pictiire tube,  as measured in  accordance with
the  procedlire  of  JEDEC  Piiblication  64A,  will  not  exceed  0.5  mB/h  throughout  the  useful  life  of the tube
when   operated   within   the   Design   Maximum   BatirJgs:   27.5  kv  anode  voltage  and  1000  4lA  anode  cl.irent.

The  tube  should  not  be  operated  beyond  its  Design  Maximum  Flatings stated  above,  but  its  X-radiation  will
not  exceed  0.5  mB/h  for  anode  voltage  and  current combinations  given  by  the  lsodose-f]ate  Lin`it  Character-
istjcs  as  sriown  in   Figure  XC-4.

Operation  above those values shown by  the curve  may result  in  failure  of  the  television  receiver  to  comply  with
the  Federal  Performance Standard for  Television  F}eceivers,  Sub-Part  C of  Part  78  of  Title  42,  Code  of  Federal
F`egulations  (PL-90-602),  as  published  in  the  Federal  Begister.  Volume  34,  No.  247,  ot  Thursday,  D8cember
25,1969.

Maximum X-radiation as a function  o{  anode voltage at 300 /1A anode current is shown  by  the curve ot  Figure
XC-3.   X-radiation  at constant voltage  varies  linearly  with  anode current.
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of   Minimum   Screen

Verticol              000
(Height)-----566

OII'lille  Notes

1.     Withtubeneck inserted through flared end
of  reference-line  and  neck-funnel-counter
gauge   (JEDEC   No.   G162)   and  with  tube
seated  in  gauge,  the  reference  line  is deter-
mined by the intersection of the plane  C-C'
of the  gauge with the glass funnel.

Westinghouse E lectric Corporation
Electronic Tube  Division, Elmira, N.Y.14902
Prlnted ln  U.S.A.

2.    Socket  for  this  base  should  not  be  rigidly
mounted;  it should  have flexible leads and
be allowed to move freely.  Bottom circum-
ference   of   base   will  fall   within   a   2-inch
(51-mm)  circle  concentric  with  bulb  axis.

3.     Thedrawingshowsthesize  and  location  of
the contact area of the external conductive
coating. The actual area of this coating will
be  greater than that of the contact area so

as to provide the required capacitance.  Ex-
ternal  conductive coating must be ground-
ed with  multiple contacts.

4.     Tocleanthisarea, wipe onlywith  soft,  dry,
Iintless cloth.

5.     '`Z"islocated on theoutside surface of the
fo::e2P5'i?t:;;:nt:eticere:?n?La::n::raetean.P°!nt ®
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© Astro-Brite   135

Color  Picture  Tube

•  High brightness screen assembly

• New 3 x 4 aspect ratio

•  Large viewing area -315 Sq.  In.

• High resolution gun -sharper pictures -better detail

•  Light neutral screen appearance

•  Rare earth (red) phosphor

• New Green Phosphor

• Unity Current Ratios

• Temperature Compensated Shadow Mask

•  Integral  lmplosion Protection with Mounting Lugs

•  Increased X-Ray Absorption Panel and  Funnel

•he© 25VAGP22  employs a  new  improved,  high  efficiency  phosphor
screen   assembly.   This  assembly,   in  conjunction  with  a  higher  transmission

panel,  (50%),  provides  bright  color  pictures.  The  new  3  x  4  aspect  ratio  pro-
vides a  larger, more rectangular viewing area of 315 square inches.

::ef:r:i::::shoa,:::o:jct©d

©
©

etail,  especially under  highlight signal  conditions,

gun  has been  utilized  in this type.

A  neutral  screen appearance  is an added feature which is a result of the phos-

phors used in thescreen.  This feature results in a  pleasing appearance when the
tube is turned off.

The  phosphors  which  are  utilized  in  the screen are a yttrium oxide rare-earth
red phosphors, and improved green and blue sulfide phosphors.The use of these

phosphors  and  new  improved  techniques  in  screening  processes  provide  the
higher  brightness  screep_ assembly.  The  unity  cathode-current  ratio  feature is
maintained   in  the

perature.

Other  features of the

25VAGP22  for the  industry  standard  white tern-

25VAGP22 include a temperature compensated
shadow  mask;   integral   implosion  protection  provided  by  formed  rims  and  a
tension  band; mounting  lugs.

TD 86-640  Page  1

25VAGP22
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Electrical  Data

Electron  Guns, Three .  .  . Pled  Blue Green
Heater Current at

6.3  Volts    ..........   0.900   Ampere
Focusing  Method    .....         Electrostatic
Focus  Lens    ..........             Bipotential
Convergence  Method  ........  Magnetic
Def lection  Method    .........  Magnetic
Deflection  Angles  (Approx.):

Diagonal   .............     90    Degrees
Horizontal    ...........     78    Degrees
Vertical  ,.............     60    Degrees

Direct  lnterelectrode Capacitances
( App rox . ) :
Grid  1  of any  Gun to
All  Other  Electrodes     ........     9   pF
Cathodes to  All  Guns  (Parallel
Connected)  to All  Other
Electrode§     ................  12    pF

Focusing  Electrode (Grid  3)  to
AII0ther  Electrodes    ........    9   pF
External  Conductive  Coating to
Anode:

Maximum
Minimum

2500   pF
2000   pF

Optical   Da'a

Screen,  on  Inner Surface of  Faceplate:
Type . . Aluminized Tri-color Phosphor

Dot P22
Spacing between  Centers of Adjacent

Dot  Triads  (Approx.)   .......    0.029"
(0.74 mm)

Light Transmission  at Center
(Approx.).............

Anti-reflection  Treatment  .  .
.  .  .    50%

....        No

Mechanical   Data

Minimum  useful  Screen  Dimension
(Projected):
Diagonal...........24.658"

(626.31  mm)
Horizontal  Axis    .,........    20.776"

(527.72  mm)
Vert]cal  Axis    ............     15.582"

(395.78 mm)
Area   ............,...,  315    Sq.   In.

(2032.25 Sq.  cm)
Bulb:

Funnel      ......    JEDEC  No.  J209  DI
Panel    .....    JEDEC  No.  FP-209%  RI

Implosion  Protection  ...... Banded  Rim
Weight     .....    44.5  Pounds  (20.7  kg)

October 1970
Supersedes TD  86-640 dated January  1970
TC-2243-2
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Maximum and Minimum  Ratings, Design Maximum Values

Unless  otherwise  specified,  values are  for each  gun  and  voltage  values  are  positive  with
respect to cathode.

Total  Anode  Current,  Long-Term  Average
Grid  3  (Focusing  Electrode)  Voltage
Peak-Grid  2  Voltage,  Including  Video  Signal  Voltage
Grid  1   Voltage:

Negative  Bias  Value       .....,..
Negative  Operating Cutoff  Value
Positive  Bias  Value
Positive  Peak  Value

Heater  Voltage (ac or dc):
Under  Operating  Conditions  (Note  1)     .

under Standby  Conditions  ( Note  2)  ....

27500
20000

1000
6000
1000

400   max.   Volts
200   max.    Volts

0   max.    Volts
2   max.    Volts

6.9   max.    Volts
5.7     min.   Volts
5.5   max.    Volts

Peak  Heater-Cathode  Voltage:
Heater  Negative  with  respect  to  Cathode:

During  Equipment warm-up  period  not exceeding  l5seconds..            450   max.    Volts
After  Equipment Warm-up  Period:

Combined  AC and  DC  Value
DC  Component  Value

Heater Positive  with  respect to  Cathode:
AC  Component  Value
DC  Component  Value

200   max.   Volts
200   max.    Volts

200   max.   Volts
0   max.    Volts

Equipment Design  Ranges
Unless  otherwise  specified,  values are  for each  gun  and voltage values are  positive  with
respect to cathode
For Anode  Voltages  between 20000 and  27500  Volts
Grid  3  (Focusing  Electrode)  Voltageasa  %ofAnode  voltage    ......     16.8to  20           9/a
Grid  2  and  Grid  1   Voltage for  Visual  Extinction  of  Focused Spot    .......    See  Figure  1
Maximum  Platio  of  Grid  2  Voltages,  Highest Gun  to  Lowest Gun  in  Any  Tube

(At  Grid  1  spot cutoff  voltage  of  -100  Volts)   ................                       1.86
Heater  Voltage:

under Operating Conditions:  (Note  1)
When Standby  Operation  is  not  Utilized
When  5.0  Volts Standby  Operation  is  utilized

Under Standby  Conditions  (Note  2)
Grid  3  Current (Total)
Grid  2  Current
To  Produce White  of 9300°K  +27  M.P.C. D.

(CIE  Coordinates  x  =  0.281,  y  =  a.311) :
Percentage  of  Total  Anode  Current supplied  by  each  gun

( Average)

Patio  of  Cathode  Currents:
Bed/BIue
Fled/Green

Displacements,  Measured at  Center of Screen:
Plaster  Centering  Displacement:

Horizontal
Vertical

Lateral  Distance  Between  the  BIue  Beam and the
Converged  Fed and  Green  Beams    ........-.....

Padial  Convergence  Displacement excluding effects
of  Dynamic  Convergence  (each  beam)     .........

Maximum  Plequired  Correction for  Resister (Including

6-3
6.0
5.0

-45  to +15
-5to+   5

Red   Blue   Green

30       31           39   °/o

Min.   Typ.    Max.
.75      .95      1.25    -
.60      .75       1.10    -

±0.45    Inch    (_+_11.4  mm)
±0.45    Inch    (.+_11.4  mm)

•  .  .     ±0.25    Inch  (_+_   6.4    mm)

.  .  .     _+_0.37    Inch    (i_    9.4  mm)

Effect of  Earth's  Magnetic  Field when  Using  Becommended
Components)  as  Measured at the Center of the Screen
in  any  Direction 0.005    Inch       (O.13  mm)

Limiting Circuit Values

High-Voltage  Circuits:
Grid  3  Circuit  Besistance
(Note3)  .  .  .  .  .      7.5   max.    Megohms

Low-Voltage  Circuits:
Effective  Grid  1-to-Cath ode-Circuit
Plesistance  (each  gun)
(Note4)  .  .  .  .      0.75   max.      Megohm

Notes
1.     For   maximum   cathode   life,   it  is   recom`

mended   that   the   heater  supply   be   reg-
ulated. The series impedance to any  chassis
connection in  the  dc  biasing circuit for the
heater  should  be  between   100,COO   ohms
and  1  megohm.

2.     The  use  of  a   5-volt  standby  condition  in
conjunction   with   6-volt  operating  condi-
tion   is  recommended  to  improve  the  reli-
ability of the color picture tube  by  extend-
ing    the    emission   wear-out   life   and   re-
ducing  other  gun-related  defects.  A  max-
imum  heater  voltage  of  5.5  volts   (Design-
Maximum   value)    may   be   maintained  on
the  color picture tube when the  receiver is
in  the  ``off"  (standby)  position.  All  other
voltages normally applied to  the tube  must
be    removed    during    standby    operation.

3.     In    order   to   minimize   the   possibility   of
damage  to  the  tube  caused  by  a moment-
ary   internal   arc,   it  is  recommended  that
the high-voltage powersupply and the  Grid
3  power  supply   be   of  the  limited-energy
type,    in   which   the   shortLcircuit   current
does not exceed  20  milliamperes.

4.     The     low-voltage     circuits,     including    all
heatei.  circuits,  should  be  analyzed  by  as-
suming   the   color   picture   tube   heater   is
connected  directly   to  the  receiver  chassis
ground.  Under these conditions the circuits
to  the  elements  of  all  tubes,  including the
color   picture   tube,   operating   from   the
same heater winding and all  connections of
any   other  circuits  to  the   heater  winding
should  each  have  an  impedance  such  that
their respective  power sources  in combina-
tion   will   not   supply   a  continuous  short
circuit   current   of   more   than   750   milli-
amperes  total  in  the assumed picture tube
heater  ground  connection.  The  leads from
all   other  circuits   must  be  separated  from
the  picture  tube  leads  by  a  minimum  dis-
tance   of   0.25   inch   (6.4  mm)   to  prevent
energy transfer to the picture tube circuits.
Such  current  limitation   will  help  prevent
picture tube damage  in case of  momentary
cascade arcing.
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DESIGN  CHART   FOR  SPOT  CUTOFF
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27,500  Volts.
Grid  3 to Cathode Voltage  AdjustedforFocus.

Minimum  Spot
Cutoff of
Any Gun

MaximumSpotCutoff

0-2cO
of  Any Gun

0            -50          -Ice          -150         -
Gr id  I  to  Cathode  Volts

CE-A26l

FIGUBE    1

BOTTOM    VIEW   OF   BASE
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4                 Plane

ZGun    6

5                    t. :!r3rnghNo.2andTubeAxis

Red  Gun
CE-A2615(A)

FIGu F3E2

Index of Terminals
EIA  Basing  14  BE

Pin        Gun    Element      Pin      Gun    Elel'nent
1                 All         Heater       9               All         Grid3
2             Fied    Cathode        11         Blue    Cathode
3               Pled          Grid  1         12         Blue          Grid  1

4             Bed         Grid 2        13        Blue         Grid  2
5         Green         Grid 2        14           All        Heater
6        Green    Cathode      Cap          -        Anode
7         Green         Grid  1        C     Ext.  Cond.  Coat.

General Considerations
Tube Handling
The   tube  should  be  handled  carefully  as  re-
quired   by   any   glass   picture  tube.   Particular
care should  be taken  to prevent damage to the
seal   area  and  the  edge  ot  the  protective  win-
dow.

Support  for  the  tube  may   be  provided  by  a
moiinting  system  which  supports  the  tube  in
the  area  in  front  of the seal  line together  with
a  pull-up   ring   or  similar  support  on  the  tube
funnel. The  mounting system should  not place
mechanical  stress  on  or  cause  abrasion  of  the
tube  particularly  in  the  seal  area and  the edge
of the  protective  window.

The color  receiver  mounting system should  in-
corporate  sufficient  cushioning  so  that  under
normal  conditions  of shipment or  handling an
impact force of  more than  35g  is never applied
to the tube.

Contact   to   the    external  conductive coating
should  be  made  by  multiple  fingers to prevent
possible   damage   to   the   tube  from   localized
overheating due to poor contact.

Component Considerations
The  deflection  yoke  should   not  be  used  for
supporting   the   picture   tube.   The   yoke   and
tube  axis  must coincide  and the yoke  must be
free  to  move  along  the  neck  for  a  distance  of
approximately 0.5 inch (13  mm)  from  its  most
forward position for adjustment pu rposes.  The
yoke   mount  should   also   provide  for   a  small
amount of  rotational  adjustment.

Positioningof Purity Magnet and  Lateral
Convergence Device
For best operation, it is recommended that the
purity   magnet  and  lateral  convergence  device
be positioned as shown  in  Figure4.  The  purity
magnet   (approximate   strength    of    10-gauss)
should  be  centered  on  the  neck over the  Grid
3  cylinder,1.10 inch from the centerline  of the
internal   radial   convergence   pole   pieces.   The
blue    lateral    convergence    device    should    be
positioned  over  the  Grid 3  cylinder,1.60  inch
from the centerline of the  internal  convergence
pole  pieces.

¥-B-?a¥iawo:rRno!|Tt9ationReferencepo|n"hemaximumanodevoltageatwhichthex-radiationemittedfrom
this  tube  will  not exceed  0.5  mp/h  at  300 4tA  anode  current  is  35  kv.

2.     X-radiation  Characteristics:   The  X-radiation  emitted  from  this  picture  tube,  as  measured  in  accordance  with
the  procedure  of  JEDEC  Publication  64A,  will   not  exceed  0.5  mB/h  throughout  the  useful  life  of  the  tube
when   operated   within   the   Design   Maximum   Batings:   27.5  kv  anode  voltage  and  1000  HA  anode  current.

The  tube  should  not  be  operated  beyond  its  Design  Maximum  Batings  stated  above,  but  its  X-radiation  will
not  exceed  a.5  ml3/h  for anode  voltage  and  current combinations  given  by  the  lsodose-Pete  Limit  Character-
istics  as  shown  in  Figure  XC-4.

Operation above those values shown by the curve may result  in  failure  of  the  television  receiver  to  comply  with
the  Federal Performance Standard for  Television  f3eceivers,  Sub-Part  C of  Part  78  of  Title  42,  Code  of  Federal
Begulations  (PL-90-602),  as  published  in  the  Federal  Begister,  Volume  34,  No.  247,  of  Thursday,  December
25,1969.

Maximum  X-radiation as a function  of  anode  voltage  at  300 HA  anode  current  is shown  by  the curve  o{  Figure
XC-3.   X-radiation  at constant voltage  varies  linearly  with  anode ciirrent.
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o{   Minimum   Screen

Vertical             000
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Oulline  Notes
1.     Withtube neck inserted through flared end

of   reference-line  and  neck-funnel-counter         3.
gauge   (JEDEC   No.   G162)   and  with  tube
seated  in  gauge,  the  reference  line  i§ deter-
mined by the intersection of the  plane  C-C'
of the gauge with  the glass funnel.

2.     Socket  for  this  base  should  not  be rigidly
mounted,.  it should  have flexible  leads  and
be allowed to move freely.  Bottom circum-

Westinghouse Electric Corporation
Electronic Tube  Division,  Elmira,  N.  Y.14902
Printed  in  U.S.A.

ference   of   base   will   fall   within   a   2-inch
(51-mm)   circle  concentric  with  bulb  axis.

The drawing shows the size and  location  of
the contact area of the external  conductive
coating. The actual area  of this  coating will
be  greater than that of the contact area so
as to provide  the  required capacitance.  Ex-
ternal  conductive coating  must be ground-
ed with  multiple contacts,

4.     Tocleanthisarea,wipeonly with soft,  dry,

lintless cloth.

5.     "Z"islocatedontheoutside surface of the

;:%p5',?t:;;:i:e.icere=:n?La::n::.aetean.p#:
point is used  as a  reference for the  mount-
ing  lugs.

6.     The  tolerance  of  the   moilnting  lug  holes
will  accommodate  mounting  screws  up to
0.375"  (9.5   mm)   in   diameter  when  posi-
tioned  on  the true hole centers.
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