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

®
RELIATRON TUBES Ll

November 17, 1958

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

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

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 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.

GENERAL DATA

Supersedes 2AF4  Data Sheet Dated November 5, 1954
Supersedes 2AF4-A Data Sheet Dated April 1, 1955
Supersedes 6AF4  Data Sheet Dated May 1, 1954
Supersedes 6AF4-A Data Sheet Dated July 20, 1954

ELECTRICAL:
Cathode. . . . v v it i it i e i i e e Coated Unipotential
Heater: 2AF4 3AF4-A 6AF4
2AF4-A 6AF4-A
Voltage (acordc) ... .... 2.35 32 6.3 Volts
Curtent s scomns s ime s 0.6§ 0.45§ 225 Ampere
Warm-Up Time®. . .. ..... 11 11 - Seconds
Direct Interelectrode Capacitances:
Gridto Plateld s wus s saswmi s 8m@ims 4 1.9 uuf
TP or 0 ¢ o omzor e onm o » oo e 0o e 0 ooty 0n 8 % 2.2 vuf
OUtPULE s s som @@ o s swiw@we s swme s § 1.4 uuf
Heater to Cathode A . . .. v v v v v v v v v v 2.2 uuf
Resonant Frequency (approx.). . « . ... ... 1000 Mc.
¥ Y
MECHANICAL:
Bulbssanwss sgmmas ssmues s semes s T-5-1/2
BOERL 2 3 o i o8 o i R 5 X S el B B B s Miniature 7-Pin (JETEC E7-1)
Basingi o v e v oo wmiein s e o e won s e w e 7DK
Mounting Position ... ...... ... ... Any
Outline:
DRPA, GAES i ouss sammus sadmus s 5n
2AF4-A, 3AF4-A, 6AF4-A . .. oo, .. 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
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
§ +6%
2AF4-A
2AF4 3AF4-A
6AF4 6AF4-A
e | o
Rt
17" 1y
Wy _II Max. 13 e M/:,.
Max. T5'% i %21,, Max. = Yy
b
IRL
Fipeesiale Tt
A

UHF OSCILLATOR SERVICE
MAXIMUM RATINGS:

Design Maximum Values

DC Plate. Voltags s sowmwp s smmes swmmn 150 max Volts
DC Grid Voltage s« swwms sswmss smwe -50 max. Volts
DE Grid ‘Current ws: snwmsiwmesns s aew 2 max. Ma.
Plate Input. . o o v v v v i i i i i i i i i 2.5 max. Watts
Plate Dissipation s sswws swwwss swws 2.5 max. Watts
DC Cathode Current » .+ v v v v v v v v v v v 24 max. Ma.
Heater-Cathode Voltage:

Heater Negative with Respect to Cathode:

Total DC +Paak : inmusssmmws ¢ =wa 50 max. Volts

Heater Positive with Respect to Cathode:

DCComponent . v v v v v v v v i i e nn s 25 max. Volts

Total DC+Peak ................ 50 max. Volts
Grid-Circuit Resistance:

Fixed-Bias Operation . . . . o v v v v v n Not Recommended

Cathode-Bias Operation . .. ......... 0.5 max. Megohm

TYPICAL OPERATION at 1000 Mc: at
Plate Supply Voltage . .. ... oo oo v 100 Volts
Plate Resistor. . v v v v v v v v v i iv e e e e 220 Ohms
Grid Resistor . . . v v v v v v it i iie e nn 10000 Ohms
Plate: Corrent v ww we swgmme sBhaws ¢ §mw 17 Ma.
Grid Current s w v wws s swwas ssmsos s 750 vamp
CHARACTERISTICS as Class A Amplifier:

Plate Voltage « . . v v v v v v i v v u Mos san 80 Volts
Cathode Bias Resistor . . ..o v v n.. 150 Ohms
Amplification Factor ... ............ 13.5
Plate Resistances s:s: sswwmes ssmmss oo 2100 Ohms
Transconductance . . .o v v v v v v e e u 6500 umhos
Plofe Cutfent cumows summes smmsas 56 17.5 Ma

O JETEC Shield No. 316 connected to Pin 5
A JETEC Shield No. 316 connected to Pin 1

Receiving Tube Section
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%stinghouse RELIATRON® Tuses 6AG5

Sept. 10, 1954

R-F Amplifier Pentode Type 6AG5

The 6AGS5 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 MAXIMUM RATINGS
Electrical: Design Center Values
Cathods smmm e Coated Unipotential Triode Connection Pentode Connection
Heater Plate Voltage ... 300 300 max. Volts
Voltage . 6.3 ac or dc Volts Screen Voltage ... * 150 max. Volts
Current 0.3 Ampere Plate Dissipation ... . 2.5 2.0 max. Watts
Direct Interelectrode Capacitances (Unshielded): Screen Dissipation ... — 0.5 max. Watts
Grid to Plate oo 0.030 max.  puf Heater-Cathode Voltage 90 90 max. Volts
IBPUE. e 6.5 Ll CHARACTERISTICS AND TYPICAL OPERATION
Output e 1.8 ppuf

Amplifier - Class A,

Triode Connection Pentode Connection

T — TS Plate Voltage ... 180 250 100 125 250 Volts

Basrs """"""""""""""""""""""""""""""""" Miniature Button 7-Pin Screen Voltage ... ¥ * 100 125 150 Volts

Basmg. - 78D Cathode Bias

Mounting Position Any RESISTOr oo 350 825 100 100 200 Ohms
Suppressor ... Connected to Cathode Internally
Amplification Factor.. 45 42 — — —
Transconductance ... 5700 3800 4750 5100 5000 gmhos
Plate Resistance '

(Approx.) 7900 11000 300000 500000 800000 Ohms
Plate Current ... 7.0 5.5 5.5 7.2 7.0 Ma.
Screen Current ... — — 1.6 2.1 2.0 Ma.
Grid Bias for Iy, =
10 pta o —_— — -5 -6 -8 Volts
* Screen Connected to Plate.
e 34"}
Max.
Al
2y ) Max.
8 1 | "
Max. T5%2 = YY"

Miniature Button
7-Pin Base

CE-A552

BOTTOM VIEW

Receiving Tube Section
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AVERAGE PLATE CHARACTERISTICS
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3ALS
6ALS
12AL5

April

TWIN DIODE TYPES 3ALS, 6AL5 AND 12ALS5

1, 1961

The 3AL5, 6AL5 and 12AL5 are miniature 7-pin twin diode types designed for service as detectors in FM and
television circuits as well as automatic-volume-control rectifiers. They are also used as ratio detectors in a-c
operated FM receivers. Each diode can be used independently of the other or combined in parallel or full-wave

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

The 3ALS5 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 ma., heater voltage surges across individual tubes are

minimized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL:
Cathode. ... ... ii it
Heater: 3ALS 6ALS5
Voltage (acordc) .. .... 3.15 6.3+10%
Current .+ v v v v v v v n o 0.60 0.30

11 - -

Direct Interelectrode Capacitances:

Warm-up Time (Approx.) A. .

Coated Unipotential

12AL5
12.6 Volts
0.15 Ampere
- - Seconds

Shielded* Unshielded

Plate 1 to Cathode 1, Heater,

and Internal Shieldt.......... 3.2 2.5 Lt
Plate 2 to Cathode 2, Heater,
and Internal Shieldtt......... 3.2 2.5 Lt
Cathode 1 to Plate 1, Heater,
and Internal Shieldt.......... 3.6 3.4 s
Cathode 2 to Plate 2, Heater,
and Internal Shieldft......... 3.6 3.4 Lk
Plate 1 to Plate 2
(Grounded Shield) (Max.) . ... ... .026 .068  ppf
MECHANICAL:
Bulb o v it e e e e e T-5-1/2
Base. .. ..o iiiii i Small-Button Miniature 7-Pin
Basifg) e s sumes s smases swmes s sEmps sw@ms 8l 6BT
Mounting Posifion « . i smais s sawms s s smus smaassan Any

.
_{” l‘/z’

Miniature Button
7-Pin Base

CL-A5S5I

MAXIMUM RATINGS:

Design Maximum Values

Peak Inverse Plate Voltage . . .. ... ..... 330 max.
Peak Plate Curreni per Plate . . . ... ..... 54 max.
DC Output Current per Plate . .. ........ 9 max.
Peak Heater-Cathode Voltage:
Heater Negative with Respect to Cathode
Total DC+Peak « v v v v v v vt v v v v e e us 330 max.
Heater Positive with Respect to Cathode
DC Component «» wws s semwws swwwe 100 max.
DE+Petkswssnpws s s smmuvs s sums 200 max.

HALF-WAVE RECTIFIER » x

Characteristics and Typical Operation
AC Voltage per Plate (RMS). . . . ..o oo v v it 117
Minimum Total Effective Plate Supply

Impedance per Plate. . . . . . . v v v i v v v v v v v u s 300

DC OQutput Current per Plate

** Units used separately or in parallel.
* External Shield No. 316 tied to pin 6.
t Ground Plate and Cathode Unit 2.

tt Ground Plate and Cathode Unit 1.

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

Volts
Ma.

Volts

Volts
Volts

Volts

Ohms

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 resistance equal to three times

rated heater voltage divided by rated heater current.

Receiving Tube
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MEDIUM-MU TRIODE-SHARP CUT-OFF PENTODE TYPES 5AN8, 6AN8 AND 6ANSA

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 and
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 that coupling between the triode and pentode units is held to a minimum.

The 5AN8 and 6AN8SA 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, voltage surges
across individual tubes are minimized inasmuch as heater warm-up characteristic is controlled.

ELECTRICAL MAXIMUM RATINGS
Cathodes e ccceevevscecsascaassss Coated Unipotential Design Maximum Values
Filament: 5AN8 6AN8 6ANSA Triode Pentode
Voltage (ac ordc) o sensesses 47 6.3 6.3 Volts Unit Unit
Current s ces sesesescsssee 0,60 0.45 0.45 Ampere Plate Voltoge « « ¢ ss o s ss s e vssas 330 330 max. Volts
Warmeup Time (Note 1) v v eauss 11 - 11 Seconds Grid 2 Supply Yoltage. s e av oo so v - 330 max. Volts
Direct Interelectrode Capacitances (Unshielded): Grid 2Voltage s ceseeveccocsns - See Grid 2 Input
Triode Unit: Rating Chart
Gridto Plate ¢eseeesseescassesseas 15 ek Grid 1 Voltage
INPUte coovvessccsssosssnssnsosss 20 puf Positive Bias Value: oo s eeveoees 0 0 max. Volts
Outpute s s sevisossssnvssscsmosesse 026 ppf Plate Dissipatione s s os oo oo esoes o 2.8 2.3 max. Watts
Pentode Unit: Grid 2InpPut « coevssscsssncsses = 0.55 max. Watt
Grid 1toPlate cceeeceaeevaeoncoase 0.04 max. puf Heater-Cathode Voltage:
INPUteceeeessccoscscsnscsnssscanass 7.0 ppf Heater Negative with
OUtPUt e cssessocs asovses snssssssnse 24 Lk Respect to Cathode
Triode Grid to Pentode Plate v « s v s o e e 0e oo 0.02 max. ppuf Total DC + Pedk e o s e e v s v evne 200 200 max. Volts
Pentode Grid 1to Triode Plate. e cco v e v oo 0.02 max. puf Heater Positive with
Pentode Plate to Triode Plate « ¢ v ev e ee v oo 0.15 max. ppuf Respect to Cathode
DC Component «.e.osossoosees 100 100 max. Volts
MECHANICAL

Total DC+Pedk « e e v e0oeeee. 200 200 max. Volts

Bulbeseosossnnonsssssnsssesssassasssssns 1262

BOS€. s csseaccassssasses s Mniature 9-Pin (JEDEC E9-1) MAXIMUM CIRCUIT VALUES

BaSiNg o ceeececcccscensscsnsssssssaansssssIDA Grid 1 Circuit Resistance
Mounting Position eeeeesecosccesn eececcsssssss Any Cathode-Bias Operation « « o s s v e oo 1.0 1.0 max. Megohm
Fixed=Bias Operation « e s e s s o «..05 0.25 max. Megohm

TYPICAL OPERATING CHARACTERISTICS
Triode Pentode

Unit Unit
le— 7z Plate Supply Voltage « « ev v eveeeeess 150 125 Volts
Max. Grid 2 (Screen) Supply Voltage « « v av o o 2 125 Volts
| ? Grid 1 (Control-Grid) Voltage. e o e 0 e v ee =3 — Volts
—T /\ 115/,,” Cathode-Bias Resistor « « ¢ o« cscecses - 56 Ohms
2, Max. Amplification Factor « ... 0. o 19 omie: Sod 18 6 21 - -
Mo LEYZ3 TV Plate Resistance (Approx.) « « « « - we... 4700 170000 Ohms
’ + 3}6 . Transconductance . e o oo oo s sesese e 4500 7800 pmhos
32 Grid 1 Bias Cutoff (Note 2) « ev e v svnse -17 -6 Volts
4 ¢ Plate Current « o ov co s oo ovosnsseess 15 12 Ma.
I Grid 2 Current. oo v v s cmle i 6 - 3.8 Ma.
Small-Button Plate Current at Grid Yolts = =3 ...... - 1.6 Ma.
9-Pin Base
PRINTED IN U.S.A. Receiving Tube Section
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NOTES
1. Heater warmeup 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 resistahce equal to 3 times
rated heater voltage divided by rated heater current,
2. For plate current of 20 microamperes.
AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS
Triode Unit Pentode Unit
30
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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. Nolicense is granted by implication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.
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5AQ5
6AQ5
6AQ5-A

RELIATRON® TUBES 12AQ5

October 1, 1958

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

The 5AQS5, 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 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.

GENERAL DATA

ELECTRICAL:
Gaothiode: s sswss s vemmmes summps s wms Coated Unipotential
Heater: 5AQ5 6AQS 12AQ5
6AQ5-A
Voltage (ac orde) . ....... 4.7 6.3 12.6 Volts
Current + v v v v i v v v v e e 0.60 0.45 0.30 Ampere
Warm-up TimeA .. ........ 11 lle - Seconds
Direct Interelectrode Capacitances (Unshielded):
Grid ltoPlate . ... .o i v it iien 0.35 uuf
I0pOte s s s mmm s s sommpus gpremmes §w@ews 8.3 vuf
QUBUP cnEuuws iBE U@ ISEUBS B @6 s 8.2 uuf
MECHANICAL:
Bulh o ov cvemmmn rn s om@hi s i@ mms A GTE § T-5-1/2
Base. . . i v ittt 7-Pin Miniature (JETEC E7-1)
OUtHiNG s s cnmpos spamens svmmos g mewea 5-3
BUugifig « s sonunss sngnas s sn@us snmoes 7BZ
Mounting Position . . .. .. ... 00 Any
Max.
H
/L\
H G
254" Max. (3) (5)C2
Max. T5'; 2" ‘ I
S VAR
e KINEA SDe
G

Miniature Button
7-Pin Base

Supersedes 5AQ5 Data Sheet Dated November 5, 1954
Supersedes 6AQ5 Data Sheet Dated July 1, 1954
Supersedes 12AQ5 Data Sheet Dated April 1, 1955

AF POWER AMPLIFIER - CLASS A
MAXIMUM RATINGS:

Design Center Values

Plate Yoltdge « s s s s smmws s swme 5w 250 max. Volts
Grid 2 Voltage (Screen). . . ... .o v v v n 250 max. Volts
Plate Dissipation: «.: s s s swws s smiue o 12 max. Watts
Grid 2 Dissipation . . . . v v v v v v i e v v n 2 max. Watts
Heater-Cathode Voltage: 5AQ5 6AQ5 12AQ5
6AQ5-A

Heater Negative with Respect to Cathode:

Total DC + Peak. . .. .. 200 90 100 max. Volts

Heater Positive with Respect to Cathode:

DC Component . . .. ... 100 - 100 max. Volts

DC+Peak. . ........ 200 90 100 max. Volts
Bulb Temperatureld. . . . v v v v v v v v e v o v 250°C
Grid 1 Circuit Resistance:

Fixed Bias. . . ..o v i iii i i 0.1 max. Megohm

Cathode: Bia® s wwws s ummmas smows s 0.5 max. Megohm

CHARACTERISTICS AND TYPICAL OPERATION:

Plate Voltage : s s swevs smmmosns 180 250 Volts
Grid 2 Voltage .. ............ 180 250 Volts
Control Grid Voltage .. ........ -8.5 -12.5 Volts
Peak AF Control Grid Voltage .. .. 8.5 12.5 Volts
Zero-Signal Plate Current . . ... .. 29 45 Ma.
Max.-Signal Plate Current . .. .. .. 30 47 Ma.
Zero-Signal Grid 2 Current. . .. ... 3 4.5 Ma.
Mex.-Signal Grid 2 Current. . .. ... 4 7 Ma.
Plate Resistance, approx. . . .. ... 58000 52000 Ohms
Transconductance . . .. v v v v v v as 3700 4100 umhos
Load Resistance . . . . .. oo oo v 5500 5000 Ohms
Power Output . .« v v v v v v v v n 2.0 4.5 Watts
Total Harmonic Distortion, approx. . 8 8 Percent

Receiving Tube Section
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Ay
AF POWER AMPLIFIER - CLASS AB, VERTICAL DEFLECTION AMPLIFIER §
Triode Connection #
MAXIMUM RATINGS: MAXIMUM RATINGS:
Design Center Values Design Center Values, except as noted
Plate Voltage < s s w e s sswmoss samons s 250 max. Volts Plate Voltage « s s comwwes smass s 315 Volts
Grid 2'Voltage s s s:snmuswsssmpwss 250 max. Volts Peak Positive Plate Voltage . ... ... 1200 abs. max. Volts
Plate Dissipation . ................ 12 max. Watts Plate Dissipationé . ............ 9 max. Watts
Grid 2 Dilssipationis s s ¢wwmesa s smmme s 2 max. Watts Peak Negative Grid Voltage. ... .. .. 250 max. Volts
Heater-Cathode Voltage: 5AQ5 6AQ5 12AQ5 Average Cathode Current. . .. . ... .. 35 max. Ma.
6AQS5-A Peak Cathode Current............ 105 max. Ma.
Heater Negative with Respect to Cathode: Grid Circuit Resistance Cathode Bias . 2.2 max.Megohms
Total DC + Peak. . ... .. 200 90 100 max. Volts
Heater Positive with Respect to Cathode: TRIODE CONNECTED CHARACTERISTICS:
DC Component . . .. ... . 100 - 100 max. Volts Pldte Volfage s . covwwos svwwes an 250 Volts
DC+ Pedki v vvs v vomms 200 90 100 max. Volts Grid Voltages s s ssmmes s swmus s 50 -12.5 Volts
Bulb Temperatured ... ............. 250 max. e Plate Currenit s s susemss smems s 85 49.5 Ma.
Grid 1 Circuit Resistance: Transconductance . . .. ... ... ... 5000 umhos
For Fixed Bias . . .. ... ..o 0.1 Megohm Amplification Factor . . .......... 9.8
For Cathode Bias .. .............. 0.5 Megohm Plate Resistance. . . ... ... ..o 0. 1960 Ohms
Grid Voltage, approx.:
TYPICAL PUSH-PULL OPERATION for 1 =05ma................ -36 Volts
(Values for two tubes unless otherwise specified)
Plate: Voltage <« ss s mmmwss ssmmas sms 250 Volts A Heater Warm-up Time is defined as the time required for the voltage
Grid'2 Voltage: s: s smwa wats s 5 o5 36 250 Volts across the heater to reach 80% of its rated value after applying
Grid | Yoltage: «s s cnumuss somang imse -15 Volts four times rated heater voltage to a circuit consisting of the tube
Peak AF Grid-to-Grid Voltage ......... 30 Volts heater in series with a resistance equal to three times rated heater
Transconductance (per tube) ... ....... 3750 umhos voltage divided by rated heater current.
Zero Signal Plate Current. . . . .. ... .... 70 Ma. d
Max. Signal Plate Current . . ... ....... 79 Ma. ¢ Stages operating with grid leak bias must use an adequate cathode \/a'
Zero Signal Screen Current . ... ....... 5.0 Ma. bias resistor or similar means in order to protect the tube in the
Max. Signal Screen Current .. ......... 13 Ma. absence of excitation.
Plate Resistance (pertube) . . .. ....... 60000 Ohms
Effective Load Resistance: ® Applies to 6AQ5-A only.
Platesto=Plate. « c suwwss sspwas swws 10000 Ohms
Total Harmonic Distortion . . . v v v v v uun 5 Percent § Foroperationina 525-line, 30-frame system as described in ‘‘Stan-
Power Output . . . oo v v v it inn e ien 10 Watts dards of Good Engineering Practice for Television Broadcast

Stations; Federal Communications Commission’’. The duty cycle

of the voltage pulse not to exceed 15% of a scanning cycle.
# Plate and grid 2 tied together.

O High ambient tempercture and shieldingmay necessitate a reduction
in operating dissipation. When tube shields are 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

temperature.

\/
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OPERATION CHARACTERISTICS

Rated Filament Conditions Grid 2 Volts = 250
Plate Volts =250 Signal Volts (RMS)=88
Grid | Volts = -12.5
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2000 4000 6000 8000 10000
Load Resistance - Ohms CE-AB67

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



Westinghouse

5AS4A

December 15, 1963

FULL-WAVE VACUUM RECTIFIER TYPE 5AS4A

The 5AS4A is a glass-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 pins 1
and 4 are in a vertical plane. Like all power handling tubes, the 5AS4A should be adequately ventilated.

ELECTRICAL
Cathode . e n s s s wes smmene smmoss sion Coated Filament
Heater:
Voltage (acorde) « v v v v v v v i v nnnn swwvs 950 Volts
Curredt ss s s srami sNERaT (RS AEE sEEa RS 3.0 Amperes
MECHANICAL
Bulb.oisoonisonaniinmaasimmoanimnaens ssmes 112
Bas@s s s s wwes Short Medium Shell Octal 5-Pin (JEDEC B5-121)
Short Medium Shell Octal 8-Pin (JEDEC B8-118)
Outline «.omwiis ciimims sdam s YRR LT E LY 12-15
Basing . st vttt ittt it it i st 5T
Mounting Position. . . ... .... Vertical or Horizontal-with Pins
1 and 4 in Vertical Plane
L Ig_ll
6 j
Max. ‘
Im
" TI2 31"
4— 16
4 Max
Max
\ V4
T
12-15

PRINTED IN U.S.A.

RECTIFIER SERVICE
MAXIMUM RATINGS

Design Center Values

Peak Inverse Plate Voltage . . . . ....... 1550 max. Volts
Maximum AC Plate Supply Voltage

Each Plate (RMS). . . . . .. oo v v v v 550 max. Volts
Maximum DC Output Current

Each Plate. . . v o v v v v vt ST B G S E e See Chart |
Steady-State Peak Plate Current

Each Plate (See ChartIl) ............ 1.0 max. Ampere
Transient Peak Plate Current

Each Plate (See Chart Ill) . . . . . oo v h s 4.6 max. Amperes

TYPICAL OPERATION AS FULL-WAVE RECTIFIER

Input to Filter
Capacitor Choke
AC Plate Supply Voltage

Each Plate (RMS). . ¢ ¢ ¢« ¢ e e v v v v e 300 450 550 Volts
Input Capacitor « « v v v v v v vt v e v ennnnn 40 40 - puf
Input Choke . . ..... B p—— — — 10 Henrys
Effective Plate Supply

Resistance Each Plate . . . . ... ... ... 21 67 ~ Ohms
DC Output CUTFenT s s« o s s s o oo s s @ 300 275 275 Ma.
DC Output Voltage at Filter Input . ... .. 290 460 420 Volts

AVERAGE CHARACTERISTICS

Tube Voltage Drop
Tube Conducting

225ma. EachPlate . . ... o v it ine e 44 Volts
275 mad: Edech Plate « s o v isowessmmmus swess 50 Volts
300 ma. Each Plate . . ..o v v v v it n e v enn 54 Volts

Receiving Tube Section
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The application of maximum ratings to practical circuit design is
clarified by the use of Rating Charts |, Il, lIl. These charts present
limiting conditions beyond which operation of the 5AS4A is not
permitted. The charts together with laboratory measurements provide

analysis of rectifier circuit operation.

The maximum ratings for ac plate supply voltage and dc output
current are interdependent, and they are related to the type of filter
circuit. The boundaries in Chart | for capacitor-input and choke-
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
choke-input filter, operation is permissible within the area bounded

by points F AB CD G.

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

ciency is defined by the equation

where E is the dc output voltage at input to filter and Egis the rms

plate supply voltage per plate.

Chart 111

resistance per plate for specific plate supply voltages such that the

defines the minimum value of effective plate-supply

transient peak plate current per plate will be within the required

maximum rating. This resistance consists of

Rs=N’Rpg) +Rsgc + Ra
where N is the voltage step up ratio of the plate transformer, RpR
is the dc resistance of the transformer primary, Rsgc is the average
dc resistance of each transformer secondary section, and R4 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.

Rectification Efficiency = E If a capacitor greater than 40 pifd is used the effective plate-supply
2 Es impedance should be increased to prevent exceeding the maximum
peak plate current rating.
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RATING CHART II
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Supersedes 6AT6 Data Sheet Dated October 1, 1954
Supersedes 12AT6 Data Sheet Dated August 5, 1954

e h ® ® 6AT6
VVeStlng ouse RELIATRON® TUBES 12AT6
P :
/ y November 19, 1958
TWIN-DIODE HIGH-MU TRIODE TYPES 6AT6 AND 12ATé6
The 6AT6 and 12ATé6are 7-pin miniature twin diode and high-mu triode types used as combined detector, amplifier,
and AVC tubes in automobile and ac-operated radio receivers.
GENERAL DATA AMPLIFIER - CLASS A
5 ELECTRICAL: Triode Unit
Cathodeis o e » oo s 666000 5.5 §8 @8 Coated Unipotential MAXIMUM RATINGS:
Heater: 6AT6 12ATé6 Design-Center Values
Voltage (acorde) . . oo v v v v v v vt 6.3 12.6 Volts Plate Voltage « + « v v e e v v i v v i e e e oo 300 max. Volts
Cilrrent: s as s s sa s s smmmes &5 0.30 0.15 Ampere Grid Voltage:
Direct Interelectrode Capacitances: Positive Bias Value. . . . .« v v v v v v i v vt 0 max. Volts
ShieldedO Unshielded Plate Dissipation. . « « v v v v v v v v v v e e e e 0.5 max. Watts
Gridto Plate .. ......... 2.0 2.0 vuf Peak Heater-Cathode Voltage:
Iput: suwmwsssummyps smm 2.2 2.2 vuf Heater Positive or Negative with
Qutpit: s snsos ssme . 1.2 0.8 uuf Respect to Cathode . . ... ... oo i v v 90 max. Volts
Diode Plate No. 2 to Triode Grid 0.04 0.04 max. vuf
CHARACTERISTICS AND TYPICAL OPERATION:

MECHANICAL: Plate Voltage « « « v v v v v v v e v iee e e e 100 250 Volts
Bilbrwss sswmus s sramwma s smmms T-5-1/2 Grid Voltage. « « v v v vt v v v e e n e v -1 -3 Volts
BUsS@. o mio s 56856 5 5 50685 8% Miniature 7-Pin (JETEC E7-1) Amplification Factor . . . ... .. ..o vs 70 70
OUtling « v v it i it e e 5-2 Plate Resistance {approx.). « « « v v v v v vt 54000 58000 Ohms
Basiig: s s sommue susmegs swwn 7BT Transconductance . .« v v v v v v v e v v o nns 1300 1200 umhos
Mounting Position . . . ... oo oo Any Plate Current « .« v v v v v v e oo v oo nns 0.8 1.0 Ma.

P O With external shield No. 316 connected to Pin 2. Diode Units
MAXIMUM RATINGS:
Design-Center Values
DC Output Current per Plate. . . .. ... ..o 1.0 max. Ma.
Peak Heater-Cathode Voltage:
Heater Positive or Negative with
Respect to Cathode . . . . . ..o v v i i v n 90 max. Volts
CHARACTERISTICS:
Average Plate Current (Each Unit)
With VOVDE mwwws sww@me simmmn emmmms 2.0 Ma.
e 34 o] RESISTANCE COUPLED AMPLIFIER DATA:
Plate Supply Voltage . . ... .. .... ... 90 250 Volts
Plate Load Resistor. . . . . v v v v v v v v vt 0.22 0.47 Megohm
H Pp, Grid Voltage . « v v v v v vt v i i it i e e s 0 0 Volts
o o Grid Resistor « v v v v v v v v v e n oo nnns 10 10 Megohms
Coupling Condenser:
W™ "G DI s 5655 5 £ @B B s 5 e mEEs £wane s 0.01 0.0 uf
Max. . OUIPUE . « = v v e v e an s s ca o s e ses 0.01 0.01 uf
0‘“ P Grid Resistor of Following Stage .. .... 0.47 0.47 Megohm
T Max. Signal Source Impedance ........ 1000 1000 Ohms
o Distortion: s s s s s smwsas smews s wmws 5 5 Percent
Miniature Button C - Output Vo|f.age .................. 8 34 Volts
7-Pin Base Voltage Gainat 400 cps . .. ... ... ... 35 46 Volts

Receiving Tube Section

WESTINGHOUSE ELECTRIC CORPORATION

EL ECTRONIC TUE = DIVISION, ELMIRA,
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June 15, 1954

High-Mu Twin-Triode Type 12AT7

The 12AT7 is a 9-pin miniature twin-triode designed for use in compact equipment as a grounded-
grid amplifier or frequency converter in the FM and television broadcast bands. Each triode unit is
independent of the 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:
(31511 (oo |- [ S g Coated Unipotential
Heater: Series  Parallel
Voltage oo 12.6 6.3 AC or DC Volis
Carrent s aemma 0.15 0.3 Ampere
Direct Interelectrode Capacitances:
Unshielded Shielded*
Grid to Plate (Each Unit) .. 1.5 1.5 puf
Input (Each Unit) ... S 2.2 2.2 puf
Output [Uait 1) seesammm 0.5 1.2 pauf
Output (Unit 2) 0.4 1.5 npf
Heater to Cathode ... 2.4 2.4 ot
Grounded-Grid Operation:  Unshielded Shielded**
Plate to Cathode (Each Unit) 0.2 0.2 ppf
Input (Each Unit) o 4.6 4.6 upf
Output (Each Unit) 1.8 2.6 ppuf

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

Mechanical:
Bilb: e s T-6'/5
Base ... Small-Button Noval 9-Pin
Basing oo 9A
Mounting Position ... . Any
— 7>
Max

O T

231" .

Max.

Small-Button
9-Pin Base

CE-A554

AMPLIFIER — CLASS A,
Each Unit
Maximum Ratings
Design-Center Values

Plate Voltage ... 300 max. Volts
Plate Dissipation ... ... 2.5 max. Watts
Peak Heater-Cathode Voltage:

Heater Positive or Negative with
Respect to Cathode ... 90 max. Volts

Grid Voltage ..o =50 max. Volts
Characteristics and Typical Operation

Plate Voltage ... .. ... 100 250 Volts
Cathode Bias Resistor ... 270 200 Ohms
Plate Current ... . 10 Ma.
Plate Resistance 10900 Ohms
Amplification Factor 60

Transconductance ... 5500 #mhos
Grid Voltage (Approx.) for Iy= -12 Volts

Bottom View

WESTINGHOUSE ELECTRIC CORPORATION,

ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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TRIODE PENTODE CONVERTER TYPES 5AT8, 6AT8 AND 6AT8A

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 6AT8A 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 MAXIMUM RATINGS
Cathode: e e e o o es sssvssesceseoesss Coated Unipotential Design Maximum Values
Heater: 5AT8 6AT8 6ATSA Triode Pentode
Voltage ce eoceesvcoese 4,7 6.310% 6.3 Volts Plate Voltage « « s s o e o se s aooes 275 275 max. Volts
Current e eseeosssese 0.6%6% 0.45 0.45+6% Ampere Grid 2 Supply Voltagee e o eov e eee = 275 max. Volts
WarmeUp Time (Note 1) e oo oo 11 - 11 Seconds Grid 2Voltage eccevee et escsasnsessoss See Grid 2 Input
Direct Interelectrode Cap acitances: Rating Curve
Unshielded Shielded (Note 2) Grid 1 (Control Grid) Voltage
Triode Unit: Positive Bias Value. s eov s eess O 0 max. Volts
Grid to Plate e e esesese L5 1.5 pf Plate Dissipations « e s s e s s se s sese 17 2.3 max. Watts
INPUte oo v eow o omsses 2.0 24 pf Grid 2 lnput s s s swav o sssmnse & 0.45 max Watt
Outpute s e se e 0s e0sows 0s5 1.0 pf Heater~Cathode Voltage
Pentode Unit: Heater Negative with Respect to Cathode
Grid 1to Plate. v s v e oo o« 0.06 max. 0,03 max pf Total DC+ Peak ¢ e evvo es esevevesess 200 max. Volts
INPUte e e co o coesesass 46 4.8 pf Heater Positive with Respect to Cathode
OutpUts s oo s senssoeee 0.9 1.6 pf DICsis amuoie siswmesaowssecesesss 100 max, Volis
Pentode Grid 1 to Total DC+Pedk ao e soeosasesassssss 200 max. Volts

Triode Plates e e e 0 s 0o o« 0,05 max. 0.04 max. pf
Pentode Plate to
TriodePlate. e e e ¢o s o s 0,05 max. 0,008 max. pf

TYPICAL OPERATING CHARACTERISTICS
Triode Unit Pentode Unit

Plate Voltage « e e eo v s es e sess 125 125 Volts
Histtax 15 Cathode » o m e n e 60 Gfi{Nare3)  pf Grid 3 (Suppgressor) [ - Connected to
MECHANICAL Cathode at Socket
Bilbis sunsoneoensesomnssnenssssoesaisess 19650 Grid 2Voltage «os cposososee - 125 Volts
Base. cese ossescsssessss Miniature 9-Pin (JEDECE9-1) Grid 1 Voltage ceeesoscesaes =10 =10 Volts
Outline e o eosossesccscsssssscscsssssssannesce 62 Amplification Factor « s e ee e ss 40 = -
BaSiNg esescssesecssssescccsccs ssnssnncsses DW Plate Resistance (Approx.) « ... 6000 300000 Ohms
MomtingPosifim..................-.........Any Transconductance « « s o e oo o oe 6500 5500 p,mhos
Grid 1Bias 20 yamp. Plate Current. . -7 6.5 Volts
Plate Current « e co oo 0005 s0soe 12 9 Ma
Grid 2Currents oo oo s os o s oo ee = 2.2 Ma
Max. NOTES
/\_ ? 1. Heater Warmeup Time is defined as the time required for the
115/,4" voltage across the heater to reach 80% of its rated value after
2%, Max. applying 4 time s. rcfed. heate.r vohage. to a circuit conmshrrg of
Max. Téls 14" the tube heater in series with a resistance equal to 3 times
+ 3,7 rated heater voltage divided by rated heater current.
i 2 JEDEC Shield #315 connected to pin 3.

[l

JEDEC Shield #315 connected to ground.

Small-Button
9-Pin Base 90w

PRINTED IN U.S.A, Receiving Tube Section

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

may result fromits use. No license is granted by implication or otherwise under any patent or patentrights of Westinghouse Flectric Corporation.
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TELEVISION DAMPING DIODE TYPES 6AU4-GTA and 19AU4-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 blaick 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 of circuit with other tubes similarly designed and having a heater current rating of 600 ma., heater voltage
surges across individual tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL:
Cathode: . o « oo e i @M ss &l @ e s 9 Coated Unipotential
Heater: 6AU4-GTA 19AU4-GTA
Voltage (acorde) « v v v v v vt 6.3 18.9 Volts
Curtent w s s swmwws semwmos 1.8 0.6 + 6% Ampere
Warm-up Time® . . ... ... .. s @ 11 Seconds
Direct Interelectrode Capacitances (Unshielded):#
Heater to Cathode . . v v v v v v v v v v v v v 3.2 uuf
Plate to Cathode and Heater .. ......... 7.0 uuf
Cathode to Plate and Heater . .. ........ 10.0 uuf
MECHANICAL:
Bulbiissdmwassin SRR E e e T-9
Bose iscivisrisamnai . . Short Intermediate Shell Octal 6-Pin
(JETEC B6-60)
Qutling « c oo wesssowas cwme IR R 9-44
Basing «ewwwssssmwe My 4:CG
Mounting Position + v v v v v i et i P Any
r_] 316"
Max.
S
T9 3140
313167 Max.
Max.

L

le—19/32"
Max. Shell Octal Base

Short Intermediate

MAXIMUM RATINGS in DAMPER SERVICE: a

Design Center Values

Peak Inverse Voltage . « v v v v i v v v v v v 4500* max. Volts
Pedk Plate Cumrent s uss sunavssemavs s 1100 max. Ma.
DC Plate Current. « v v v v o v« IEFTTTINR 190 max.  Ma.

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

DC Component ; ssv sssssnas emew @ s 900 max. Volts

Total DCand Peak . v v v v v v v v v v v 4500 max. Volts

Heater Positive with Respect to Cathode:

DC Component s s ssans sema s s dmwess 100 max. Volts

Total DC and Peak « o v v v v v o . w s o s 300 max. Volts
Plate Dissipation . swevs sonwaccnoees 6 max. Watts
Voltage Drop at 350 Ma, approx. « « « « v v « s « 25 Volts

NOTES

B 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
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.

A Foroperationina525 line, 30 frame system as described in **Stan-
dards of Good Engineering Practice for Television Broadcasting
Stations, Federal Communications Commission’’. The duty of the

horizontal 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.

P

()
K
G)

A—JDn

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

c@
@
Ic

Receiving Tube Section
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AVERAGE CHARACTERISTIC

Rated Heater Conditions
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August 15, 1962

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 characteristic is controlled.

ELECTRICAL MAXIMUM RATINGS
Cathode. .. . vt v vt i i i i ie i e e Coated Unipotential Design Maximum Values
Heater: 6AU6 Triode Pentode
3AU6 4AU6 6AU6-A 12AU6 Connection Connection
Voltage (acorde) . ... 3.15 4.2 6.3 12.6 Volts Plate Voltage . . . . ... . ... 275 30 max. Volts
Current « v vv v v v vnn 0.60 0.45 0.30 0.15 Ampere Grid 2 Supply Voltage. . ... (Note 3) 30 max. Volts
Warm-up Time (Note 1) . n n n - - Seconds Grid 2 Voltage. . . . ... ... (Note 3) See Grid 2 Input
Direct Interelectrode Capacitances: Rating Chart
Pentode Connection: Unshielded Shielded (Note 2) Plate Dissipation. « « v v v v . & 35 3.5 max. Watts
Grid to Plate (Max.) .. ... 0.0035 0.0035 Lt Grid 2 Dissipation . . ... ... - 0.75 max. Watts
INputissssammmi s mes 8@ 5.5 5.5 Lt Grid 1 Voltage, Positive
Output. v v v v v v v ns 5.0 5.0 Lk Bias Value: s« wws swsos 0 0 max. Volts
Triode Connection (Note 3): Heater-Cathode Voltage:
GridtoPlate .. ......... 26 2.6 L Heater Negative with Respect to Cathode
[APUYs swwssmmes s srsims » ¥ 3.2 3.2 f Total DC+Peak . v vv v v v v v . 200 max. Volts
Opiits wiss ivwamosoms s s 1:2 8.5 L Heater Positive with Respect to Cathode
ME CHANICAL g(é ::o:spac‘:nent ............ ;(()g :::. ::: ::
Bolb: s.c smumausmus SRR S e S § N e T-5% O T :
Base. ..o sossonss v snns Miniature 7-Pin (JEDEC E7-1) AMPLIFIER - CLASS A
Outline v vt v it it et it i e e e 5-2
BAsing s s sssmmeos smmss ss s sromoss swins s 7BK CHARACTERISTICS AND TYPICAL OPERATION
Mounting Position + v vt vt vt it i e e Any Plate Voltage . . .. ........... 100 250 250 Volts
Grid 2 Voltdge: : s swweeis smaws 100 125 150 Volts
_ Grid .3 Yol¥dge:. 5.5 a5 &5 5 & 6.6 055w .8 Connected to Cathode
Cathode Resistor. . . .. ........ 150 100 68 Ohms
Transconductance . v v v v v v v v ou .. 3900 4500 5200 pmhos
Plate Resistance. . .« v v v v v v v v 0.5 1.5 1.0 Megohm
Grid 1 Cutoff Bias (Note 4) . .. =42 -55 6.5 Volts
‘_3/4_.1 Pldte: Current: 5 55 s s®5 & 5 8.6 @m s 5.0 7.6 10.6 Ma.
Max. Crid 2 Currente « . o vws o o 2.1 3.0 4.3 Ma.
) F CHARACTERISTICS (Triode Connected)
O () Pliate: Voltage s s smmss s s sommms o s@was 250  Volts
B o‘ GZ Cotho.d.e R4e5i BFOF s » f By § Bom i inn s Bl i om b B 330 Ohms
2" ‘ Ampllflcufllon Factor «v v vi i en vt oo e 36 =
Meax: T5'% ‘ Plate Resistance (Approx.) « « v v v v v v v v v v v .0075 Megohm
?g e Jo K Transconductance . . v v v v v v v v 0 v b b a0 e 4800 pmhos
Plate Curreit s i sissaasssa@sasvinis s 12,2 Ma.
G|
rex NOTES
Miniature 1. Heater warm-up time is defined he ti ired for th
7-Pin Base i p time 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 heater in series with a resistance equal to three
times rated heater voltage divided by rated heater current.

2 With JEDEC shield No. 316 connected to cathode.
3. Grids 2 and 3 connected to plate.

4. For Plate Current of 10 pa.
PRINTED IN U.S.A. Receiving Tube Section
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
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Grid 2 Input Rating

+—— Rated Filament Conditions
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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 resultfromits use. No license is granted byimplication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.
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7AVU7

Twin Triode Type 7AU7

March 16, 1955

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 heater ratings, the 7AU7 is identical with the 12AU7.

The 7AU7 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 ma., heater voltage surges
across individual tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

GENERAL DATA
Electrical:

CLASS A, AMPLIFIER

Each Unit
Cathodes: «: .5 smowsms smems no Two, Coated Unipotential Maximum Ratings
Heater Series Parallel Design Center Values
Violtage «:wsws smems va 7.0 3.5 ac or dc Volts Plate Voltage .................... 300 max. Volts
CURFENt : s: assmams sas 0.3 0.6 Ampere Plate Dissipation . ................. 2.75 max. Watts
Warm-Up Time* ...... T Seconds Cathode Cutrent ;wsws sssmsss smses s 20 max. Ma.
Direct Interelectrode Capacitances (Unshielded): Heater-Cathode Voltage:
Unit No. 1 Unit No. 2 Heater Negative with Respect
Grid to Plate: -« wwwwamsws 1.5 1.5 upf to Cathode
Grid to Cathode ........ 1.6 1.6 uuf Total DC + Peak w s ssmscwsmans 200 max. Volts
Plate to Cathode ........ 0.50 0.35 uuf Heater Positive with Respect
Mechanicel: to Cathode
ecnanicols DC Component ............... 100 max. Volts
Bulb ..o T-6 1/2 Total DC + Peak . ............ 200 max. Volts
Base ................. JETEC E9-1, Small Button 9-pin
Basing ... 9A Characteristics
Mounting Position ... ... ... Any Plate Voltage ........ ...... 100 250 Volts
*See page 3. Grid Voltage .............. 0 —8.5 Volts
Amplification Factor ......... 19.5 17
Plate Resistance (Approx.) ... .. 6250 7700 Ohms
Transconductance . .......... 3100 2200 umbhos
Plate Current .............. 11.8 10.5 Ma.
Maximum Circuit Values
For Maximum Rated Conditions
Grid-Circuit Resistance
— 7g "] Cathode-Bias Operation ......... 1.0 max. Megohm
Max. Fixed-Bias Operation ........... 0.25 max. Megohm
Max
26" | '
Max. T 6/2
Small-Button
CE-A554 9-Pin Base
Bottom View
Receiving Tube Section
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AVERAGE PLATE CHARACTERISTICS

Rated Filament Conditions
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AVERAGE CHARACTERISTICS

Each Unit
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HEATER 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 (V,) 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.

APNASy——eir™
R
Vi Heater Of Tube
E Under Test
CE—-A933

E —Applied Voltage, RMS or DC ... ....... 13.9 Volts
R —Total Series Resistance ............... 17.5 Ohms
Vi—Heater Test Voltage, RMS or DC ....... 2.78 Volts

E+—Rated Heater Voltage of
Tube Under Test .............00.... 3.5 Volts

|+ —Rated Heater Current of
Tube Under Test ..................... 0.6 Ampere

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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12AU7
12AU7-A

TWIN TRIODE TYPES 12AU7 AND 12AU7-A

June 1, 1961

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 operated
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:
Cathodes « « v v v v v ittt ii i e e ee e Coated Unipotential
Heater: Series Parallel
Voltage . . v v v v v v v v v o n s 12.6 6.3 AC or DC Volts
Curtent o v ww s wwmwma & wre 0.15 0.3 Ampere

Direct Interelectrode Capacitances (Unshielded):
Unit No. 1 Unit No. 2

GridtoPlate. . . . ........... 1.5 1.5 ek
Grid to Cathode. . .. .. ....... 1.6 1.6 73733
Plate to Cathode . . .. ........ 0.50 0.35 Lt
MECHANICAL:
Bulb v v v vt i e e e e e T-6-%
Bages s smwmsrs summes 5 s@m Miniature 9-Pin (JEDEC E9-1)
Basing. « cowos s swsoiis s smweas smos smmss s s sy 9A
Mounting Position . . . v vt ot ittt i i e e Any
e 73
Max.
I /\ T 19"
2"
Max. T6',

Small-Button
9-Pin Base

MAXIMUM RATINGS:

Design Maximum Values
Each Unit, Except as Noted

As Class A,

Vertical #
Deflection

Amplifier Amplifier

Plate Voltage . . . ... ... 330
Peak Positive Plate

Voltage (Abs. Max.) . . .. - -
Peak Negative Grid Voltage - -
Plate Dissipation:

Each Plate« s s s vawwes 2.75
Both Plates . ........ 5.5
Cathode Current. . . . .. .. 22

Peak Cathode Current. . . . --
Heater-Cathode Voltage
Heater Positive with Respect

to Cathode
D-C Component . .. ... 100
Total D-C and Peak . . . 200
Heater Negative with Respect
to Cathode
Total D-C and Peak . . . 200
Grid Circuit Resistance:
Fixed Bias. .. ....... 0.25
Cathode Bias . . ...... 1.0

330 max. Volts
1200 max. Volts
275 max. Volts
2.75« max. Watts
5.5« max. Watts
22 max. Ma.
66 max. Ma.
100 max. Volts
200 max. Volts
200 max. Volts
- - max. Megohm

- - max. Megohms

Receiving Tube Section
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MAXIMUM RATINGS:

AMPLIFIER — CLASS A,

Design Maximum Values (Each Unit, Except as Noted) Each Unit
As Vertical # Horizontal #
Deflection Deflection CHARACTERISTICS:
Oscillator Oscillator Plate Voltage . . v v v v v v v v e v i eun 100 250 Volts
Plate Voltage . . . . . ... .. 330 330 max. Volts irid _v?”o_ge """""""""" 0 -8.5 Volts
Pauk Negutive Grid Volsags . 440 660 e, Nelre mplification Factor ... ........... 19.5 17
Plate Dissipation: Plate Resistance (Approx.) . .. ....... 6250 7700 Ohms
Each Plate 2.75 2.75 max. Watts Transconductance . . ..o v v v v innnn. . 3100 2200 pmhos
Both Plates .« . v oo .. ... 5.5 5.5 e Weats Plate Current . . .. oo i i i i e 11.8 10.5 Ma.
Cathode Current. . . .. .... 22 22 max.  Ma. NGTES
Peak Cathode Current. . .. . 66 330 max.  Ma. X . . ) )
HeateriCaihods Nolfags # For operation in a 525-line, 30 frame system as described in,
Heater Positive with Respect ‘“Standards of Good Engineering Practice for Television Broad-
to Cathod P casting Stations; Federal Communications Commission’'. The
o
D-C Comeponeni 100 100 maw Vasite duty cycle of the voltage pulse must not exceed 15% of one
Total D-C and Peak . ... 200 200 max. Volts scuming speln:
Heater Negative with Respect * Stages operating with grid-leak bias require an adequate cothode-
to Cathode bias resistor or other suitable means to protect the tube in the
Total D-C and Peak . . . . 200 200 max. Volts absence of excitation.
AVERAGE PLATE CHARACTERISTICS
E¢ =12.6 Volts
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AVERAGE CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of
patents or other rights of third porties which may result from its use. No license is granted by im-

plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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6AUBA
8AUS

May 1, 1961

MEDIUM-MU TRIODE - SHARP-CUTOFF PENTODE TYPES 6AU8, 6AU8A AND 8AU8

The 6AUS, 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 unii is designed for
service as a sync separator, sync clipper or blocking oscillator while the pentode unit is designed for operation as
a video amplifier. The 6AUBA has a controlled 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:
Cothode :;nsissimwas snmams s s sm@es Coated Unipotential
Heater: 6AU8 B8AUS
6AUBA
Voltage (ccordc) v .o v v v e v v nn 6.3 8.4 Volts
CUTFEASL s ses v s ERFsIEQEEY ¥ 0.60 0.45 Ampere
Warm-up Time (Approx.)A . ... oo v 1 11 Seconds

Direct Interelectrode Capacitances: (Unshielded)
Triode

GridtoPlate .. .c v intininnnnnn 2.2 [Ljuf

INPUte e o v eteinnnsnnsnsnsssonas 2.6 [Ljef

OUTPUL. v o viomnias sioimb sss@ossssse 0.34 Lk
Pentode

Grid TtoPlate . ..o vivnnvee e 0.44 max. puf

INPUL. oo s s so s oas ssoisssnsasss s 7.5 max. puf

Oufpue s s i s B G oS s ARW S § 866 2.4 max. puf
Coupling

Pentode Grid 1 to Triode Plate. . ... ... 0.006 max. [Luif

Pentode Plate to Triode Grid . .. .. . ... 0.022 max. pupuf

Pentode Plate to Triode Plate . .. ... .. 0.12 max. ppuf

MECHANICAL:

Bulbc s smuwmas s smms s simue s mwmmes o swwms oiwie T-6
BaS@L. « ¢ 55 6 & 50§ 8 6 w58 6 @986 Miniature 9-Pin (JEDEC E9-1)
OUtline v v vt et i i e e e e e e s 6-3
Basing s sceoss sovsssssamssnsonsssvinsossae 9DX
Mounting Position « . vv v veveeseoosnsasnnsanns Any
Vg~
e

23"

25"
Mosx. Té6ls

Small-Button 9DX
9-Pin Base

MAXIMUM RATINGS:

Design Maximum Values

Triode Pentode

Plate Voltage . « v v v v v v v v v u s 300 300 max. Volts
Grid 2 Supply Voltage. .. ... .. - - 300 max. Volts
Grid 2 Voltage . . .o oo v v v v - - See Grid 2 Input
Rating Chart
Plate Dissipation. « « v v v v v v v 2:5 3 max. Watts
Grid 2 Dissipation « « v v v v v v v -- 1.0 max. Watts
Positive Grid 1 Bias Voltage . . . -- 0 max. Volts
Grid 1 Circuit Resistance
Fixed BigSisnwmes ss sujers Oad 0.25 max. Megohm
Cathode Resistor Bias . . .... 1.0 1.0 max. Megohm
Heater-Cathode Voltage:
Heater Negative with Respect to Cathode
Totdl DC + Peak « ¢ v e ¢ w0 v 200 200 max. Volts
Heater Positive with Respect to Cathode
DC Component. « « v v v v v v v 100 100 max. Volts
Total DC + Peak « v v v v v vt 200 200 max. Volts

CHARACTERISTICS AND TYPICAL OPERATION:

Triode Pentode

Plate Voltage . « v v v v v v v v oo n 150 200 Volts
Grid 2 Voltage «osssmss smwamss s - - 125 Volts
Cathode Bias Resistor . . .. ..o v v v 150 82 Ohms
Amplification Factor . .. vv v v v v v n 40 - -

Plate Resistance (Approx.) « « « v v v v 8200 150000 Ohms
Transconductance . . v v v v v v v v v a v 4900 7000 jmhos
Plate Current « . v v v v v i v vt v v v v an 9 15 Ma.
Grid 2 'CUrrent v v amwwp s we o -- 3.4 Ma.
Grid 1 Voltdge, s wws sommwes s swmus -h.:0 -80 Volts

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.

O For plate current of 100 microamperes.

Receiving Tube Section
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100 AVERAGE PLATE CHARACTERISTICS 10
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE TRANSFER CHARACTERISTICS
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August 15, 1962

TWIN DIODE HIGH-MU TRIODE 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 600 ma., heater voltage surges across individual tubes are
minimized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL MAXIMUM RATINGS
Cathode. « «s eseesececscscssesess Coated Unipotential Design Maximum Values
Heater: 3AV6 6AV6 12AVé Triode Plate © 1tage o ee sosssessosssee 330 max. Volts
Voltage(ac or de) ece oo oo oo 3.15 6.3 12.6 Volts Peak Heater=Cc de Voltage:
CUrrent o oo sosososessssss 060 030 0,15 Ampere Heater Positive with Respect to Cathode
Warmeup Time (Note 1) « e oo e e 1 - — Seconds Total DC +Peak e ceocoseososececss 200 max. Volts
Direct Interel ectrode Capacitances (Unshielded): Heater Negative with Respect to Cathode
Triode Grid to Triode Plate e co e e so s eoses 2.0 Lt DC Cormiponent o ecesscesssssssassss 100 max. Volts
Triode INPUt o c e o casoseosooossossssce 2.2 ppf DC# Potk eoessonssnisamssnonene 200 maxe Volts
Triode OUtPUt « e s s s e oo asonosnssasascs 08 L Positive DC Grid Voltage + « «+ s oo vocaves 0 max. Volts
Diode 2 Plate to Triode Grid « «ee oo s oo oo 0.04 max. ppf Triode Plate Dissipation. « s ee oo oo soes+o 0.55 max. Watt
MECHANICAL Diode Plate DC Current «eeessssssssses 1.0 max. Ma.
Bulbiewooenesoss saanassnnusssessoeennsnne 195 CHARACTERISTICS AND TYPICAL OPERATION
BOS@..-:ecoscscssssssssss Small-Button Miniature 7-pin Plate Voltage «v e e se oo ssosasosssces 100 250 Volts
Basing soecsssecsasassccssssssscsssesaces /BT Grid Voltage (Note 2) e veeveossenssses =1 -2 Volts
Mounting Position s s socescosooscsssassssassane Any Amplification Factor «s avaeassesosess 100 100 -
Plate Resistonce . ss s e s s s e 80000 625000 Ohms
TS CONAUCTONEE o « « o oé s .65 5 o0 & mswoe 12500 1800 pmhos
Plate Current « s s asesosssessssccsess 05 1.2 Ma.
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
‘_34"_.1 the tube heater in series with a resistance equal to 3 times
Max. rated heater voltage divided by rated heater current.
2. Grid bias for the triode unit may be obtained from a fixed
< source, such as a fixed=voltage tap on the dc power supply or
from a cathode-bias resistor. Diode-biasingis not recommended
2" because of the probability of platescurrent cutoff.
8
Max. T5%
H Pp,
Miniature Button o
7-Pin Base H e Po,
LA /D,
o
7BT
PRINTED IN U.S.A. Receiving Tube Section
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AVERAGE 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. Nolicense is granted byimplication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.
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5AW4

December 1, 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 current. 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 5AW4 should be adequately ventilated.

ELECTRICAL
Cathode s s:s v o « o0 %8 0 w76 /s 9 5 0 9 » sie o 0 o o 00 (Coated Fil ament
Heater:
Voltage (acor dc) es ceseeecsnsccessesss 50 Volts

Current secs sssssesssses ssssssssssses HW7 Amperes

MECHANICAL
BUlbcoo: ssssossnvsi sassacssse sssssesesessse T°12
BOS@.ec oo oo oo oo ee- - Medium Shell Octal 5-Pin (JEDEC B5-15)
BASiNge s s oo s s ssesssscssecsssssasosssasssencs 5T
Mounting Position « « ¢ s « « « « « « Vertical or Horizontd-with Pins
1 and 4 in Vertical Plane.

2"
16
N Max. |
‘ |
;n TI2 4%
16 Max
Max.

I 1

PRINTED IN U.S.A.

RECTIFIER SERVICE

MAXIMUM RATINGS (Note 1)
Design Center Values

Peak Inverse Plate Voltage « ¢ « ¢ o e s s s o« 1550 max, Volts
Maximum AC Plate Supply Voltage

Each Plate (RMS)s ¢ e e s s e o ee s essses 550 maxe Volts
Steady-State Peak Plate Current

Each Platec e ee e cscosccsssascses 75 max. Ampere

Transient Peak Plate Current
Each Plate (See Chart I}« « e e e e eeese. 4.0 max. Amperes

TYPICAL OPERATION AS FULL-WAVE RECTIFIER

Input to Filter
Capacitar Choke
AC Plate Supply Voltage

Each Plate (RMS) s ec eoeeceeesss 450 550 Volts
Input Capacitore s seseosoessaeesss 10 - uf
Input Choke + soe cosssesvsveocsce = 0 Henrys
Effective Plate Supply
Resistance Each Plate ¢ c c s s e aeeee 153 - Ohms
DC Output Current «c s s e s ecsssosse 250 250 Ma
DC Output Voltage at Filter Input « o o oo 422 - Volts

AVERAGE CHARACTERISTICS
Tube Voltage Drop with Tube Conducting
250 ma. Each Plate «ees cooeoosscscccocssss 46 Volts
NOTE

1.  All maximum ratings are not attainable at the same time. If
operation is lenient in one parameter, it may be more severe in

others.

Receiving Tube Section

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. Nolicense is granted by implication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.
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February 1, 1960

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

The 6AW8-A and 8AW8-A are 9-pin miniature 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 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 controlled.

2%
25/8“ MQX.
Max.

Small-Button
9-Pin Base

ELECTRICAL:
Cathodes s v wwms swmmas s @@ as s.5@as o Coated Unipotential
Heater: 6AW8-A  BAWS-A
Voltage (acorde) . ......... 6.3 8.4 Volts
COTTONE, 25 41 6:8 5 omumimmie pimomns » 0.60£6% 0.45+6% Ampere
Warm-up Time (Approx.)A. .. ... 10 11 Seconds
Direct Interelectrode Capacitances:
Triode Shieldedé Unshielded
Grid to Plate . ........ 2.2 2.2 Lpuf
InpUts muwusswmanis sas 3.4 3:2 [LpLf
Output. ... .......... 3.0 1.8 Lpuf
Pentode
Grid 1 to Plate . . ...... 0.04 0.05 max. Lk
Input. .. ... ........ 10 10 Lt
™™\ Qutpute v o v cvwwmy vwws 4.5 3.6 Lk
Coupling
Pentode Grid 1 to Triode
Platéos s ssvasssmmns .005 .008 max. Pt
Pentode Plate to Triode
Plates wa.5 s smuiss iwmbs 0.025 0.15 max. ppuf
MECHANICAL:
Bulb . oo e e T-6%
Base. . ....... .o Miniature 9-Pin (JEDEC E9-1)
Ouflineg s weos snempsduwes s@E©s § 50 NGES 566555 § 6-3
Baging swbs s s o minEoes @A F@ETLS smmmmsn o 9DX
Mounting Position . . ..ot i ittt e e Any

9DX

MAXIMUM RATINGS

Design Maximum Values

Triode Pentode
Unit Unit
Plate Voltage . . .. ......... 330 330 max. Volts
Grid 2 Supply Voltage. . ...... - - 330  max. Volts
Grid 2 Voltage, s s s cmswmmss s - - See Grid 2 Input
Rating Curve
Plate Dissipation .......... 1.1 3.75 max. Watts
Grid 2 Dissipation . . . ... .... -- 1.1 max. Watts
Positive Grid 1 Voltage . ..... 0 0  max. Volts
Grid 1 Circuit Resistance
Fixed Bias: s s s 5963 5 mes . 0.5 0.25 max. Megohm
Cathode Bias . . .......... 1.0 1.0 max. Megohm
Heater - Cathode Voltage:
Heater Negative with Respect tc Cathode
Total DC +Peak . ........ 200 200 max Volts
Heater Positive with Respect to Cathode
DC Component. . . ........ 100 100 max Volts
Total DC + Peak . ........ 200 200  max Volts
TYPICAL OPERATING CHARACTERISTICS
Triode Pentode
Plate Voltage . . . .. ........ 200 200 65 Volts
Grid 2 Voltage. . . .. ........ - - 150 150 Volts
Grid 1 Voltage :vsecvevwswss -2 - - 0 Volts
Cathode Bias Resistor . ...... -- 150 -- Ohms
Amplification Factor . ....... 70 - - --
Plate Resistance (Approx.) ... . - - 200000 - - Ohms
Tranconductance . . . ... ... .. 4000 9500 - - pmhos
Plate Current « . vnwe'sswwmos s 4.0 15 460 Ma.
Grid 2Current. . . ..o v v u ... - - 3.5 150 Ma.
Grid 1 Cutoff Voltage® . ... ... -5 -8 --  Volts

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

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 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.

These values can be measured by a method involving a recurrent

waveform such that the plate and grid 2 dissipation will be kept
within ratings to prevent damage to the tube.

Receiving Tube Section
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VVestin ghOUSé 17AX4-GT

25AX4-GT

April 15, 1960

TELEVISION DAMPING DIODE TYPES
6AX4-GT, 6AX4-GTB, 12AX4-GTA, 17AX4-GT AND 25AX4-GT

The 6AX4-GT, 6AX4-GTB, 12AX4-GTA, 17AX4-GT and 25AX4-GT are 6-pin octal indirectly-heated half-wave

rectifiers designed for service as the damping diode in horizontal deflection circuits of television receivers.

The 12AX4-GTA and 17AX4-GT 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, voltage
surges across individual tubes are minimized inasmuch as heater warm-up characteristic is controlled.

MAXIMUM RATINGS:

ELECTRICAL: TV DAMPER DIODE SERVICE *
Cathode. .. .... I Unipotential Design
Heater: 6AX4-GT  12AX4-GTA 17AX4-GT 25AX4-GT Center
6AX4-GTB Design Values
Voltage (acorde) ... oo v v v v n v u 6.3 12.6 16.8 25.0 Volts Maximum  6AX4-GT
Current o sismeasswmmas s bwws s i 1.2 0.60 0.45 0.30 Amperes Values 12AX4-GTA
Warm-up Time® « ¢ s e vovoosssmanss -- 11 11 -- Seconds 17AX4-GT
Direct Interelectrode Capacitances: 6AX4-GTB 25AX4-GT
Heaterto Cathode . . ... .. ................ 4.0 ppf Peak Inverse Voltage . . .. .. 5000 44004 max. Volts
Plate to Cathode and Heater. . . . .. .. ... c0 v ... 5.0 ppuf Peak Plate Current. . . . .... 1000 750 max. Ma.
Cathode to Plate and Heater. . . . ... .. ... ... .. 8.5 pupuf DC Plate Current. . .. . ... 165 125 max. Ma
MECHANICAL : Plate Dissipation ........ 5.3 4.8 max. Watts
Bulb . ot e e s e e T-9 Hedter-Cathode Yoltage:
Base': s swws smwassswmuis s Short Intermediate-Shell Octal Hudter Ruyofive with Respect
Basing cusss oo iaiseous s 8 5@ 5 6s W5 5o o me 4CG 18 Catliods:
Mounting Position . .. v i ittt ittt s Any DC Componant. . v s +» - sod max, Volls
Total DC and Peak. . .. .. 5000 4400 max. VYolts
Heater Positive with Respect
to Cathode:
DC Component. . . o v oo ... 100 100 max. Yolts
Total DC and Peak. . . . ... 300 300 max. VYolts
CHARACTERISTIC:
Voltage Drop with Plate
le— 13/} 4 Currentof 250 Ma. . . o v vt i i it i e e 32 Volts
Mox. P * For operation in a 525 line, 30 frame system as described in
- \ e ““Standards of Good Engineering Practice for Television Broad-
K casting Stations, Federal Communications Commission’’. The
T9 0 duty of the horizontal voltage pulse not to exceed 15% of one
2;“ scanning cycle. Operation as a power rectifier is not recom-
5?.. 4 i 0 ' H mended.
o o ® Heater warm-up time is defined as the time required for the
ic H voltage across the heater to reach 80% of its rated value after
ac6 applying four times rated heater voltage to a circuit consisting
/‘ UWJU of the tube heater in series with a resistance equal to three
— times rated heater voltage divided by rated heater current.
i 19522 Pins 1, 2, 4, 6 must not i
Ig;rarr;::n Shell ‘—M{::—J be used as fie points. 4 Absolute Maximum Value.

CE-AS84
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AVERAGE PLATE CHARACTERISTIC
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Westinghouse

12AX7
12AX7A

- A

September 15, 1962

HIGH-MU TWIN-TRIODE TYPES 12AX7 AND 12AX7A

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

The 12AX7A features several design and processing improvements resulting in lower hum and microphonic noise.
An improvement in the performance of a high gain, low level, audio pre-amplifier will result from replacement of a

type 12AX7 with a type 12AX7A.

ELECTRICAL
Cathode.:ceveeesessssssassnesss Coated Unipotential
Heater: Series Parallel
Voltage (ac 0r dc) ss evesse snsse 12,6 6.3 Vo lts
Current « c e eosesssssssssesss 0,15 0.30 Ampere
Direct Interelectrode Capacitances (Unshielded):
Unit 1 Unit 2

Gridto Plate s ev seevosennaseses 1,7 1.7 puf
InPUte s 00 o0 swmes siawoe seswwsnins 16 L6 ppf
Outputs cossennnsnsosceannnnass 0.46 034 ppuf
MECHANICAL
Bulbecosioonoocasnsnsssnssnsasssnsescssss Tolh
Base s o o 0 070 515 0 0 570 10 19 01 0 081 1018 4] Small-Button Noval 9-Pin

Outline eo s evesescscssssososscssscssosonssces 62

tesessssesses 9A
Mounting Position e« casessvesescsosessacaescsssAny

Basings s ses s s ces s 0000t

le— Vg
Max.
T /\_ . 115"
23/|5” Max.
Max. T6Y2 194"
* ¥3”

Small-Button
9-Pin Base

AMPLIFIER - CLASS A,
Each Unit

MAXIMUM RATINGS
Design=Maximum Values
Plate Voltage « s e e e e o v avee e esessss 330 max. Volts
Plate Dissipation: « s s s s sa ssasssoess 1.2 max. Watts
Grid Voltage:
Negative Bias Value « veves evveasese =55 max. Volts
Positive Bias Value. s vosvvessoesons 0 max. Volts
Heater«Cathode Voltage:
Heater Negative with Respect to Cathode
Total DC+ Peak s e o v essasessesess 200 max. Volts
Heater Positive with Respect to Cathode
DC Component «seessscs asansasss 100 max. Volts
Total DC+ Peak e e oo saoosess ansss 200 max. Volts

TYPICAL OPERATION
Plate Voltage « o v e v cososvooassnsan 100 250 Volts
Grid Voltage. « s s ¢ s eoeevecaocnnns =1 -2  Volts
Amplification Factores «v oo seesseses 100 100 -
Plate ResiStances s o s s o s ss s s ss s o0+ 80000 62500 Ohms
Transconductance . « o s o s oo e ek i 1250 1600 pmhos
Plate Cumrent o« ¢ cecee oee sessesoas 0.5 12 Ma.

EQUIVALENT NOISE AND HUM VOLTAGE
Each Unit, Referenced to Grid,
Average RMS Value (Note 1) e vvve oo e ennn 1.8 ;J.Volts

NOTE

1. Heater Volts = 6.3 (ac), heater transformer CT grounded, Plate
Supply Volts = 250, Plate Load Ohms = 100000, Cathode Bias
Ohms = 2700, Cathode Bypass puf =100, Grid Resistor = 0,
Measured from 25 to 10000 cps.

Receiving Tube Section

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



e Westinghouse

Page 2
\,l
AVERAGE CHARACTERISTICS
E¢=6.3 Volts Each Unit -
| c
Parallel Heater| | uf | u 23
»‘ong/ H jos EE
0.14 f‘? ,!'/\'}0' - % &g
9 Y o <
\‘ © g ke
w 0.12
£ [
o
: \
Z0.10 2500
g s | || B
E"o.oa \ JX d ZOOO.S
WA\WAY,
& 0.06 \ 1500 <
0 INVANAY
g / Ne g
0.04 lOOO'g
/ / g
c
0.02 707 // O// 5005
A |A |9
/ / ‘/
-4 -3 -2 -l 0
Grid Volts
CE-AB76
A 4
AVERAGE PLATE 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. Nolicense is granted byimplication orotherwise under any patent or patentrights of Westinghouse Electric Corporation.
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Westinghousé

RELIATRON® TUBES 1B3-GT

May 15, 1958

HALF-WAVE VACUUM RECTIFIER TYPE 1B3-GT

The 1B3-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 current.

GENERAL DATA

ELECTRICAL:
Filament (Coated):
Voltage (acorde) . . ........ 1.254 Volts
Cument .. icsoassomssisess 0.20 Ampere
Direct Interelectrode Capacitances (Unshielded):
Plate to Filament . . ........ 1.3 vuf
MECHANICAL:
Bulb.....ootevossosoconns T-9
Bas®: : cnis s sREns & enwmees Intermediate Shell Octal
(JETEC B5-82, B6-8, B7-166)
Short Intermediate Shell Octal
(JETEC B5-85, B6-60, B7-147)
Outline .. ..o v v v v i e 9-51 or 9-52
Basing . . vev vt iina s 3C
Mounting Position .. ......... Any

v,

Small Cap

37" T9 354"
=34” 3"

Short Intermediate

Shell Octal
19323 6-Pin Base
Max.
CE-AS74

Supersedes Data Sheei Dated July 20, 1954

MAXIMUM RATINGS

DESIGN-CENTER VALUES:
(Except as Indicated)
Inverse Plate Voltage

Flyback RF Voltage
Rectifieré Rectifier

DC Component. . . . .« . ... 21000 max. - Volts

Total DC and Peak. . . . ... 26000 max. 33000 abs. max. Volts
Steady-State Peak Plate

Cutent v s wss swmwewpars 5w 50 30 max. Ma.
DC Output Current . . . . . ... 0.5 1.0 max. Ma.
Frequency of Supply Voltage

Maximum . ..o v v v e - 100 max. Ke.

Minimum s oose s s smewess - 1.5 min. Kec.

AVERAGE CHARACTERISTICS

Tube Voltage Drop (Approx.) .
With Plate Current of
70 Bas deis w6 o 60 00 o 100 Volts

& For operation in a 525 line, 30 frame system as 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 per cent of one
scanning cycle.

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

Inasmuch as the tube rating permits operation at high voltage,
shielding of the tube for x-ray radiation may be needed.

P IC
[1.®
|C

g

IC IC

3C
BOTTOM VIEW
Socket Terminals 1, 3, 4, 5, 6 and 8 shall
not be used as tie points although termi-
nals 1, 3, 5 and 8 may be connectedto
terminal 7 to reduce corona discharge.

Receiving Tube Section
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Westinghouse

3BA6
6BA6
12BA6

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 applications. 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 ma., heater voltage surges across individual tubes are mini-
mized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL:
Cathode. v v v v v v it e e et it e et e e Coated Unipotential
Heater: 3BA6 6BA6 12BA6
Voltage (acorde) ... .. ... 3.15 6.3 12.6 Volts
Current . .o v v v v v en e e nn 0.60 0.30 0.15 Ampere
Warm-up Time (Approx.) A. . . . 11 - - - - Seconds
Direct Interelectrode Capacitances: (Unshielded):
GridtoPlate . .. ... .o iuivunnn 0.0035 max. [rpuf
INPUL . o e e e e e e e e 5.5 ik
OUIPUL . v v e v e e it e e i 5.0 Lk
MECHANICAL:
Bulb o2 ; 15565 40865 s iRGTS 5 s @RS SRS s@WE T-5-%
Base. .. ... JEDEC E7-1, Small Button 7-Pin
Bagings s smwwe smwmen s smmmus swoa s smwan s 5w 7BK
Mountinig Position s s wes s swmwesrs snwes samms s sww s Any

~

St
Max.

2"
M/uax. T5%

Miniature
7-Pin Base

MAXIMUM RATINGS:

Design Maximum Values

Plate Voltage . « « c oo v e oo vsoeesoneass 330 max. Volts
Grid 2 (Screen) Supply Voltage . . . .. .. ... 330 max. Volts
Girid 2 Voltage. s « suwwes o vwmome nmomese See Grid 2 Input
Grid 1 (Control Grid) Voltage: Rating Chart

Negative Bias Value . .............. 55 max. Volts

Positive Bias Value. . . . . . ..o oo vv o ns 0 max. Volts
Plate Dissipation: s s s svwss s ssmms s s@wp 3.4 max. Watts
Grid 2 Dissipation . . . . v v v v v v v v a e v 0.6 max. Watts

Heater-Cathode Voltage:
Heater Negative with Respect to Cathode

Total DC+ Peak o v v oo e vt 00w 200 200 max. Volts
Heater Positive with Respect to Cathode
DC Component: « s smwows s s@mws 100 100 max. Volts
Total DC+ Pedk i s ssasnssssmama 200 200 max. Volts
CHARACTERISTICS AND TYPICAL OPERATION:
Plate Voltage « + « v v v v v v v v v v v e e 100 250 Volts
Giid 2 Voltagsy s sg s s swwmos s, cmmes 100 100 Volts
Grid 3 (Suppressor) Voltage . . . . Connected to Cathode at Socket
Cathode-Bias Resistor . . ... oo v v 68 68 Ohms
Plate Resistance (Approx.) . .« v v v v v 0.25 1.0 Megohms
Transconductance . . .« v v v v v v v b v a 4300 4400 pumhos
Grid 1 Bias (Approx.) for
transconductance of 40 imhos . .. ... -20 =20 Volts
Plate CUrient « s smmsis s s s m@maws o i 10.8 11 Ma.
Grid 2 Current. o v v v v v v v v i a s 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 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.

Receiving Tube Section
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AVERAGE CHARACTERISTICS
Pentode Connection

E¢=Rated Value
Grid- N2 3 Volts =0

Ecz = Grid N2 2 Volts

Ecce= Grid N2 2-Supply Volts

Plate Volts =250
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AVERAGE CHARACTERISTICS
Pentode Connection
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Westinghouse

3BA6
6BA6
12BA6

AVERAGE PLATE CHARACTERISTICS

oA HEN
B E¢ = Rated Value
o 14 / Grid N2 2 Volts=100
= Grid N2 3 Volts=0
(=1
E
o 12 -
= Ib —
: T
"~ 10
o
Ll
[ \
I A -2
s I I !
! ()( ~ :2 E¢,=0
i ==
g 6 Grid No.| Volts Ec|=‘3
_ ll ,/‘
e -4
a 4 —
2 / -5
Py "
0 2 Ib -7
a 1 5
L= .
, =
/ I5__20
1
0 100 200 300 400 500

Plate Volts

CE-A842

Page 3

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



3BA6
6BA6
12BA6

Westinghouse

Page 4

AVERAGE CHARACTERISTICS
Pentode Connection

Ef=Rated Value Plate Volts =250
Grid-N2 3 Volts =0
Ec2 =Grid-N2 2 Volts
"1 | Ecc2 =Grid-N2- 2 Supply Volts
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The informction contained herein is supplied without assuming responsibility for infringement of

patents or other rights of third perties which may result from its use. No license is granted by im-

plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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Westinghouse

3BCS
4BCS
6BCS

SHARP-CUTOFF PENTODE TYPES 3BC5, 4BC5 AND 6BCS

The 3BC5, 4BC5 and 6BC5 are 7-pin miniature sharp-cutoff pentode types designed for service as
r-f amplifiers at frequencies up to 400 megacycles. They feature high transconductance and low

capacitance.

July 1, 1963

high gain i-f or
grid l-to-plate

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 voltage surges across individual
tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL
Cathodeee e o s s ce casssessecsssess Coated Unipotential
Heater: 3BC5 4BC5 6B C5
Voltage e s s e eeee oseaa 315 4,2 6.3+ 10% Volts
Current e e e oceeessee 0.D+6% 0.45+6% 0.3 Ampere
WarmeUp Time(Note 1) « e oo 11 n - Seconds
Direct Interelectrode Capacitances:

Unshielded Shielded(Note 2)
Pentode Connection:
Grid 1to Plate « co e e ooss 0.03 max. 0.02 max. pf

INPUte cosne sonsonssse 6.5 64 pf

Outpute s o s eassossses 1.8 26 pf

Triode Connection (Grid 2 connected to plate)

Grid 1to Plate v ceevess 25 2.5 pf

INPUte ceeooosesssnsse 3.9 4.0 pf

Outpute s s s ssssesseses 3.0 4,3 pf
MECHANICAL

Bulboeeoooseoscos sasooscsssasscocesssscssansnse T=5%
BaSEe e e oosasssses sosss ss Mniature 7-Pin (JEDEC E7-1)
OUtling s s cosssccessssssssosssosssnssssnsee 52
Basing e esesesases secsesssscesseseesseses s IBD

MounfingPosifion............................Any

Max.
N
Max.
2l/g” iz
Max.
i A

Miniature Button

7-Pin Base

PRINTED IN U.S.A,

MAXIMUM RATINGS

Design Maximum Values

Plate Voltage « c o v s sossoesssenssss 330 maxe Volts
Grid 2 Supply Voltages s v v vveesooeeses 330 mox Volts
Grid 2Voltage « e esess oo ... See Grid 2Input Rating Curve

Grid 1 Voltage:

Positive Bias Valuee « ss s 5% 55 s ssmssesse 0 max. Volts

Plate DisSipation. s e e e o e s aeo e ossessses s 2,3 maxe Watts
Grid 2INPUt e e o es s ssossossss aese ess 0.55 maxe Watts

Heater=Cathode Voltage
Heater Negative with Respect to Cathode

Total DC+ Peak o v s oevesasssaesass 200 max. Volts

Heater Positive with Respect to Cathode

DGl vwoanconseddinsismanosssne 100 max,. Volts
Total DC+ Peak e e e e oo eoesssesssss 200 max. Volts

TYPICAL OPERATION AND CHARACTERISTICS
Plate Voltage e « es e e s v seaesss 100 125
Grid 2 Voltage « eeeoeveesseases 100 125
Cathode Bias Resistor « eoseoese .. 180 100
Plate Resistance (Approx.) » es s » =+« 0.6 0.5
Transconductance « « s s s s as s s+« 4900 6100
Grid 1 Voltage (Approx.) for

Tp=10[amMPe « e e ov oo eos e o vnn -5 =6
Plate Current « o so o oee sassssese 47 8.0
Grid 2Currente e e e ssoosoossoses L4 24

250 Volts
150 Volts
180 Ohms
0.8 Megohm
5700 pmhos
-8 Volts
7.5 Ma.
2.1 Ma

Receiving Tube Section
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3BC5
4BC5
6BCS

Westinghouse

Poge 2

TRIODE CONNECTED (Note 3)

MAXIMUM RATINGS

Design Maximum Values

Plate Voltage . v vv v ve v e e e annnenn. 330

Grid 1 Voltage:

PosifiveBiasValuo.................. 0
PIafoDissipafion...................2.9
Peak Heater-Cathode Vol tage

Heater Negative with Respect to Cathode

Tiotal DCH Paakie o0 661018 s w5555 200
Heater Positive with Respect to Cathode
DCeceesvsssnwsnss ssnesne sance 00
TotalDC + Peak e v vv evvneensaauas 200

max.

ma x.

max.

max.

max.

Volts

Volts

Watts

Volts

Volts
Yolts

TYPICAL OPERATION AND CHARACTERISTICS

2.

Plate Voltage o« v v v vt vt v evnveneea. 180 250 Volts
Cathode-Bias Resistor « v vveeeusveees 330 820 Ohms
Amplification Factor «eoeeevasoeesaees 42 40 =
Plate Resistance (APProx.) s « vo v o ve v s+ 6000 9000 Ohms
Transconductance v e oo v avensne oeses 6000 4400 fmhos
Plate Current o ¢ os:0 60 s 605 a6 616 068 o565 995 8 6 Ma.

NOTES

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 voltoge divided by rated heater current.

JEDEC Shield #315 connected to cathode,

Grid 2 connected to Plate-

GRID 2 INPUT RATING CURVE

The information contained herein is supplied without assuming responsibilit
No license is granted byimplication or otherwise under any patentor patentrights of Westinghouse Electric Corporation.

may result from its use,
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Westinghouse

6BE3
12BE3
17BE3

February 1, 1965

TELEVISION DAMPING DIODE 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 circuits.

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 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 s summussammuei sommes §@ s Coated Unipotential
Heater: 6BE3 12BE3 17BE3

Voltage (ac ordc) .. 6.3+ 0.6 12.6 16.8 Volts

Current « s swwwss 5 1.2 0.60+£0.04 0.45+0.03 Ampere

Warm-Up Time (Note 1). . — 11 11 Seconds
Direct Interelectrode Capacitances:

Heaterto Cathode . . . .. ... v i v it it i i i i nn 3.4 pf

Plate to Cathode and Heater. . . . ... ............ 8.0 pf

Cathode to Plate and Heater. . . v v v v oo v v v v v i i vt 10 pf

MECHANICAL
Bilbssssis s s dmmsid sCauiisdmmns samms Glass, T-9
Base. . i i ittt e i i e e EIA E12-70
BaSTnge: o e 1ot 565 00« o 00 01 105 0 02 5 20205 501 105 6 6 mt o e e 0 i o EIA 12 GA
Mounting Position : s sucsissamwuiceuei se@ws § s 88 Any
188"
MAX
3.110" 2,735"
Max. 2 Max.
\Buse EI2-70
Do Not Uuse NC K
Do Not Use
P IC

PRINTED IN U.S.A.

NEW INFORMATION

DAMPER SERVICE (Note 2)

MAXIMUM RATINGS
Design Maximum Values (Note 3)

Peak Inverse Voltage . . .. .. .o v i i i nn s 5000 max. Volts
Peak Plate Curtent s ws s ssmwassswe s s 1200 max. Ma.
DC Plate Currents ; ssssas spmwas smamas s 200 max. Ma.
Heater-Cathode Voltage:
Heater Negative with Respect to Cathode:
DIC ComMpoti®hite « o« o w e s swmwars owwioee 900 max. Volts
Total DC and Peaks o v v s s amms s semmes 5000 max. Volts
Heater Positive with Respect to Cathode:
DC Component « .. vuovvvvononnnnnenn 100 max. Volts
Total DCand Peak. . . . . ..o oo i vt 300 max. Volts
Playe Dissipation : suswows smpms ssmmms s 6.5 max. Watts
CHARACTERISTIC
Voltage Drop at Ib=350mA. . . . ... ... ... ... ... 25 Velts

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. For operation in a 525 line, 30 frame system as described in
‘“Standards of Good Engineering Practice for Television Broad-
casting Stations, Federal Communications Commission®’’. The
duty of the horizontal voltage pulse not to exceed 15% of one

In a 525 line, 30 frame system, 15% of one

horizontal scanning cycle is 10 microseconds.

scanning cycle.

3. Design-Maximum ratings are limiting values of operating 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

acceptable serviceability of the tube, making allowance for the

manufacturer chooses these values to provide

effects of changes in operating conditions due to variations in
the characteristics of the tube under consideration.

The equipment 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 component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and
variations in the characteristics of all 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 resultfromits use. Nolicense is granted by implication or otherwise underany patent or patentrights of Westinghouse Electric Corporation.
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Westinghousé

RELIATRON® TUBES

3BE6
6BE6
12BE6

PENTAGRID CONVERTER TYPES 3BE6, 6BE6 AND 12BE6

October 15, 1958

The 3BE6, 6BE6 and 12BE6 are 7-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 ma., heater voltage surges across individual tubes are mini-

mized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL:
Cathode s « o oomms smwma » vl oo s 5b @b Coated Unipotential
Heater: 3BE6 6BE6 12BE6
Voltage (acorde) « v v vt vn v 3.15 6.3 12.6 Volts
CUrreht : s cmmhe sWBESs 5 S@B S 0.60 0.30 0.15 Ampere
Warm-up Time (approx.)A. . . ... 11 Seconds
Direct Interelectrode Capacitances:
Unshielded Shielded t
Grid 3 to all other Electrodes
(RE Input). « v v v v i et e e e 7 7 max. uuf
Plate to all other Electrodes
(Mixer Output) « . o v v v v v v v vt 8 13 uuf
Grid 1 to all other Electrodes
(Osc Inpo?); s s ns sswws s s 8@ 5.5 5.5 max. uuf
Grid 3toPlate . ........... 0.30 0.25 max. uuf
Grid 310 Grid Vi o vv cwwan o ww 0.15 0.15 max. vuf
Grid L to Plate: s s somas s v 0.1 0.05 max. uuf
Grid | to Cathode & Grid 5 .. .. 3 3 uuf
Cathode and Grid 5 to all other
Electrodes except Grid 1 . . . .. 15 20 uuf

Mo |

2l/g”

Max. 752

Miniature
7-Pin Base

3BE6 Data Sheet Dated January 5, 1955
Supersedes 6BE6 Data Sheet Dated July 20, 1954
Supersedes 12BE6 Data Sheet Dated June 15, 1954

Supersedes

MECHANICAL:
Bulb ss sswmes smms somwmwes Smmmnr s o T-5-1/2
Bages : s smuws i Be s sm@sas s Miniature 7-Pin (JETEC E7-1)
Outhing , »wes i i@ @it in@nas s smEs s 5-2
Basing « v v vi i e 7CH
Mounting Position . . ... ..o i Any

Receiving Tube Section
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6BE6
12BE6

VVestinghousé’

Page 2

CONVERTER SERVICE

MAXIMUM RATINGS:

Design Center Values

Plate 'Voltage : s swss sswmmus saammns s ¢ 300 max
Grids 2 and\4 Voltage!. « . wwws swmmun s 100 max
Grid 2 and 4 Supply Voltage. . ... ... .... 300 max
Plate Dissipation . . ... cv o vneunnn 1.0 max
Grids 2 and 4 Dissipation .. . ... ....... 1.0 max
Total Cathode Current . . ... ..o vvv . 14 max
Grid 3 Voltage:

Negative Bias Value. . . .. ........... 50 max

Positive Bias Value. . . ... .......... 0 max
Heater-Cathode Voltage: 3BE6 6BE6

3BE6 12BE6

Heater Negative with Respect to Cathode:

Total DEC+ Peaka «: s s w6 s 0 0 200 90 max

Heater Positive with Respect to Cathode:

DC Component . o v v v v v v v v 100 .. max

Total DC+ Peak ........... 200 90 max

TYPICAL OPERATING CHARACTERISTICS:
with Separate Excitation*

Plate Voltage . .+ v v v v v v v v v v i v 100 250
Grids 2 and 4 Voltage. . . .. ... . ... 100 100
Grid 3 'Voltage -wwss sswanissaman -1.5 -1.5
Grid 1 Voltage (rms). . . .......... 10 10
Grid | Resistor i s ws s cawisssnnss 20000 20000
Plate Resistance (approx.) . ....... 0.4 1
Conversion Transconductance .. .... 455 475
Grid 3 Voltage (approx.) for Conversion
Transconductance of:

I0umhos . . . o v vt i it e -30 -30

T00 wrmhos s s swmwes srwmweos swmwos -6 -6
Plate Current : i soss snwssnssmwos 2.6 2.9
Grids 2and 4 Current . . . . v v oo v v vt 7 6.8
Grid 1 Current. . v v v v v v v v i e e e 0.5 0.5
Total Cathode Current . ........., 10.1 10.2

Volts
Volts
Volts

. Watts
. Watts
Ma.

Volts
Volts

Volts

Volts
Volts

Volts
Volts
Volts
Volts
Ohms
Megohm
umhos

Volts
Volts
Ma.
Ma.
Ma.
Ma.

OSCILLATOR CHARACTERISTICS:
Not Oscillating

Plate Voltage : s sssvs sswmss s sammms s 8@ w s 100 Volts
Grids 2 and'd s s 495 5.5 0. i H 5o 5 2w mmas Connected to Plate
Grid 3 Voltage . .. ... ittt 0 Volts
Grid | Voltage cvwws s ssmwoss sammas s 9606 0 Volts
Transconductance . . o ¢ v v oo v oo b et b ot n e onn 7250 umhos
Cathode Current . . . vt vt it i i it e e e e 25 Ma.
Amplification Factor . .. ... ... i 20

Grid 1 Cutoff Voltage® i s s wws s s wmmwms swmes -1 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.

¢ For plate current of 10 microamperes.

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
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.
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3BE6

® 6BE6
RELIATRON TUBES 12BE6
Page 3
OPERATION CHARACTERISTICS
Self-Excitation
OPERATION CHARACTERISTIC Rated Filament Conditions Plate Volts =250
Self-Excitation Grid—N22 & N24 Volits =100
: Grid-=NQ 3 Control-Grid Volts =-
Rated Filament Conditions  Plate Volts= 250 Grid-NQ | Resistor —-Ohms = 20000
Grid—No.2 8 No. 4 Volts = 100 P-Percentage Ratio of Eg to Ex+Eg, Where
Grid—No. 3 Volts=0 Ek=\é°|"09€ A((:sross dOscuélaCfotrh-%o\l Section
: : ; etween Ground an athode
Grid—No. | Resistor —Ohms = 20000 Eg= Oscillator Voltage Between Cathode and Grid
Grid—No. | Milliamperes=0. 5
700
&0 JEx =0.8 Volts RM S
//P=5°/..
// ® 600
/ €
] / 3 r” \(—l-4
120 / N /
/ S 500 \
" / \
2 [ 4 \‘
© P
2 5 S I/\T \ \lo%
) ° S 400—% \
i / ° I Nz.o
5|»80 -t / A .
al= / =
58 4 c
1) S \
s / pre 300 .
w2 c \
IlE Y, g N
(=
i N
e \
340 § 200 AN
£ ‘@ 3.0
3 5 \\\
c
: : X
o 5.0
Qz o4 06
Resonant Load Impedance — Megohms CE-A848
P o 0.5 1.0 1.5 CE-A847

Grid | Milliemperes
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OPERATION CHARACTERISTICS
Separate Oscillator Excitation
Rated Filament Conditions
Plate Volts =250
Grids —No.28 4 \olts =100
OPERATION CHARACTERISTICS Grid —No.3 (Control Grid) Volts =-1.5
] Rated Filament Conditions. - Grid - No.| Resistor -Ohms =20000
] Plate Volts = 250 I Grid —No. | Cu_rrent Varied by Adjustment
= Grids - No.2 & No.4 Volts = 100 == of Oscillator Voltage
| Grid—No. | Resistor - Ohms = 20000 [
Oscillator Voltage Adjusted To Give [ ||
| || Grid No.| Current of 0.5 Ma. - Recommended Min.Value Ig,
L
/890 800 16
,," 400 @ i
{1300, E \
| 200E ?, \ Cathode Current
o s g
o
I = e
yiva 20 | 01’6003 12 \ V L~
7t ki = @ N "]
§ 1788 8 g8 &
SEES ::28 5 5 8 /
"\0\\ & 30 ° S = //
QA 3 g =
- N 20 § 2 @
e e 9 24003 8
< - I
&% 0 & c O
Ay e s i Vi
A 5 @ 2
4 o
- 3
3 200 4
2
|
-50 -40 -30 -20 -10 0
Grid —=No.3 (Control Grid) Volts CE-AB49
0 02 04 06 08 1.0
Grid-No.| Milliamperes (I¢ ) CE-A850
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V Vestinghouse RELIATRON® Tusss 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 application, one triode unit can be used as a vertical deflection amplifier while the other unit serves
as a vertical oscillator. The 12BH7-A is particularly suitable for this type of operation as the cutoff rating
is controlled. Except for the controlled cutoff rating and controlled heater warm-up characteristics, the
12BH7 is identical with 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 heaters. When it is employed in
this type of circuit with other tubes having a heater current rating of 600 ma., heater voltage surges across
individual tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

GENERAL DATA AMPLIFIER — CLASS A,
Electrical:" Values for each unit
Cathodes Two, Coated Unipotential Maximum Ratings
Heater: Series Parallel Design Center Values
Voltage . .......c.cuus 126 6.3 ac or dc Volts Plate Voltdge s.; wimswnemsmns smimsmsss 300 max. Volts
Current . ............. 0.3 0.6 Ampere Grid Voltage:
Warm-up Time (Approx.)* 10.5 Seconds Negative Bias Value .............. 50 max. Volts
Direct Interelectrode Capacitances (Unshielded): Positive Bias Value . .. ..o, . 0 max. Volts
Unit 1 Unit 2 Plate' Dissipation s ssssiwssvsmsossasss 3.5 max. Watts
Grid to Plate ................. 2.4 2.4 uppf Cathode: Current sc:wscnsnsmsisinins 20 max. Ma.
Grid 1 to Cathode and Heater .... 3.3 3.3  puf Heater-Cathode Voltage:
Plate to Cathode and Heater .. ... 0.5 0.4 puf Heater Negative with Respect to Cathode
. Total DC + Peak .............. 200 max. Volts
Mechanical: Heater Positive with Respect to Cathode
Bulb :issscs sstswimocsini®s is SHEEE AR RS BN T-612 DC Component . ......ovvvvun... 100 max. Volts
Base .........iii... Small Button 9-pin (JETEC E9-1) Total DC + Peak .............. 200 max. Volts
Basing :«svwswsmsmamms mema o s m g memmes e 9A
Mounting Position: ; wssssssusmpsmsmsmmapamsnnsn Any Characteristics
*See Page 3 Plate: Voltage: :ss ssisesmsinswsansns 250 Volts
Grid Voltage w:iws a5 i85 m s e e es e =10.5 Volts
Amplification Factor ............... 17
Plate Resistance (Approx.) ........... 5500 Ohms
Transconductance ................. 3100 wmhos
Plate Current ... .................. 11.5 Ma.
Grid Voltage (Approx.) for
Plate Current of 10 pamp. ......... —25 Volts

254"
Max.

Small-Button
9-Pin Base

CE-AS55

Bottom View

Receiving Tube Sectian
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12BH7-A V%stinghouse

Page 2
VERTICAL DEFLECTION AMPLIFIER Maximum Circuit Values
Values for each unit Grid Circuit Resistance:
Ma).llmum Ratings For Cathode-bias operation ...... 2.5 max. Megohms
Design Center Velues For Fixed-bias operation ........ 1 max. Megohm
Fongp;Irotion 'l" 525-line, 30-frame system;(‘;o Vi Cathode-Bias Resistance—Sufficient cathode-bias resistance
el ;te.:{o mpgel . Plt V it. e #T : 556 max. VOI:S should be used to protect the tube in case of failure of
eak Positive Pulse Plate Voltage . max. Volts axcitatio d conse ¢ f bi
DC Grid Voltage . ............... —50 max. Volts ration and consequent foss of bias.
Peak Negative-Pulse Grid Voltaget .. 200 max. Volts ** As described in “‘Standards of Good Engineering Practice
Plate Dissipationt ............... 3.5 max. Watts for Television Broadcast Stations,’”” Federal Communication
DC Cathode Current ............. 20 max. Ma. Commission.
Heater-Cathode .Volto.ge: # Duration of the voltage pulse must not exceed 15 per cent
Heater Negative with Respect to Cathode of one scanning cycle, or 2.5 milliseconds in a 525-line,
Total DC + Peak ........... 200 max. Volts 30-frame system.
Heater Positive with R t to Cathode
eQDCerCo:rI\p;;re)enit ) .e-s.p.et.: ....... 100 max. Volts T From the viewpoint of tube life, these values should not

Total DC + Peak ........... 200 max. Volts b'e excee.ded ,by more; than ],0 Rer cent under any condi-
; tion of high line voltage or misadjustment of any controls.

AVERAGE PLATE CHARACTERISTICS

o0 Each Triode Unit
5o Rated |Filument Conditions
i
- g/
il
S [/l y
z / // @I
[AVaval
AVARVi 7 |
/ / / ///q/
10 / / / &°
RVARVAD AV aZER)
// / // g ///ﬁ(}i

[0} 100 200 300 400 500 60 700
Plate Volts CE-A879
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HEATER 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 voltage and current of the tube under

test.
ANAA—
R

Vi Heater Of Tube

E Under Test
CE—A933

E —Applied Voltage, RMS or DC . ... ... ... 25 Volts
R —Total Series Resistance .............. 31.5 Ohms
Vi—Heater Voltage, RMS or DC ... ....... 5.0 Volts
Er—Rated Heater Voltage ... ............. 6.3 Volts
|s—Rated Heater Current ............... 0.6 Amperes

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






Westinghouse

6BH8

March 1, 1961

MEDIUM-MU TRIODE - SHARP CUT-OFF PENTODE TYPE 6BH8

The 6BH8 is a 9-pin miniature 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 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 ma., heater voltage surges across individual tubes are
minimized inasmuch as the heater warm-up characteristic is controlled.

GENERAL DATA

Coated Unipotential

Volts
Ampere
Seconds

pp
it
frput

ppt
ppf
ppt
ppt
ppf
Lt

T-6 1/2

Miniature 9-Pin

(JETEC E9-1)

ELECTRICAL:

Coathode, vy sy wwme s e owmu

Heater: 6BH8
Voltage ¢ . « voowssswwnisssws 6.3 acor dc
Currgnt « ¥ svwmg hwwmma s swe 0.6 + 6%
Warm-up Time (Approx.)*. .. .... 11

Direct Interelectrode Capacitances (Unshielded):
Triode Unit
GridtoPlate . . . . . c. oo v 2:4
INpUt &« v v e i e e e e 2.6
OQUIPUT w5 s s @ ws ¢ 40w s s s e 0.38
Pentode Unit
Grid TtoPlate. . . ..o oot vt 0.046
IOt s w s s wmmenes s ER eSS 58 ® 7
OUIPHE » o2 3o s s & snMs 8 a0 2.4
Triode Grid to Pentode Plate . . .. 0.016
Pentode Grid 1 to Triode Plate. . . 0.004
Pentode Plate to Triode Plate . . . 0.095

MECHANICAL:

Bulb . oo vt ii et i

BaSe s v s vss sammens sapons s

Qutline sssvivami ssamaes san

Basing . ... vi it e

- 7/3“—.I
Max.

254"
Max.

6-3
9DX
Any

MAXIMUM RATINGS
DESIGN CENTER VALUES:

Triode Pentode
Unit Unit
Plate Voltage . . . . . v ..o v v v nn 300 max. 300 max. Volts
Grid 2 Supply Voltage. . . . ...... 300 max. Volts
Grid2 Voltage. . . ... oo v v v nn See Grid 2 Input
Rating Chart

Grid 1 Voltage

Positive Bias Value. .. ....... 0 max 0 max. Volts
Plate Dissipation . ........... 2.5 max. 3.0 max. Watts
Grid 2 10PUt wv was swes e s s s 1.0 max. Watt
Heater-Cathode Voltage:

Heater Negative with Respect to Cathode

Total DC+ Peak scsvessswns 200 max. 200 max. Volts

Heater Positive with Respect to Cathode

DC:Component s i spwwis smwes 100 max. 100 max. Volts

Total DC+ Peak . .......... 200 max. 200 max. Volts

MAXIMUM CIRCUIT VALUES:

Grid 1 Circuit Resistance**

Cathode-Bias Operation . ...... 1.0 max. 1.0 max. Megohm

Fixed-Bias Operation . . .. ..... 0.5 max. 0.25 max. Megohm

CHARACTERISTICS AND TYPICAL OPERATION

CLASS A, AMPLIFIER Triode Pentode
Unit Unit

Plate Supply Voltage . ......... 150 200 Volts
Grid 2 (Screen) Supply Voltage . . .. . 125 Volts
Grid 1 (Control-Grid) Voltage . . . . . -5 ... Volts
Cathode-Bias Resistor . . ....... e 82 Ohms
Amplification Factor. . . . ... .... 17 @
Plate Resistance (Approx.) ... ... 5150 150000 Ohms
Transconductance . .. ......... 3300 7000 umhos
Grid 1 Cutoff Voltage ¢ {Approx.). . . -14 -8 Volts
Plate Current s s swssnmwes s 5 95 15 Ma.
Grid2Current. . . . . oot inn ... - 3.4 Ma.

Small-Button POX

9-Pin Base

*k

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 con-
sisting of the tube heater in series with a resistance equal
to 3 times rated heater voltage divided by rated heater

current.

If either unit is operating at maximum rated conditions,
grid 1 circuit resistances for both units should not exceed
the stated values.

For plate current of 100 fiamp.

Receiving Tube Section
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100 AVERAGE PLATE CHARACTERISTICS 0
ggi'dedz ';',g'l’"::cfzng“i“s Pentode Unit Plate Current
o I I Grid 2 Current ———— e
5""\.,_._‘._. Grid | Volts = 6.0 Grid | Current:=—.—. L= - ;
87.5 s e ¢ o o — o - e T Sp— - 5 = E.
] P 4.0 = o
= — — e —— e — el . e w— g e —fe— . w— = e . —- — o w—. — (9:
2.0 Grid | Volts = 6.0 =
Ne=e " g e —— - s - — - — e w— - — g o — — =
75 [\ — ©
") \ 1 5.0
@ N
o A et
Q \ |
E \ / 4.0
© 625 N Y
= Ny
= ) \ = 3.0
= \ / X
~ A
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= \ \
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(I
[ ]
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AVERAGE PLATE CHARACTERISTICS
Rated Heater Conditions Pentode Unit Plate Current ———————
Grid 2 Volts = 125 Grid 2 Current =————==—
30 | 0 (8 Y [ I ) O
T T Tt
A Grid | Volts = 0
g 25 V. -0.5
o
Q
& \
= 20 -1.0
=
N T -5
- 15 i
: [ 111 |
© -20 1M
B [} \¥ mE ;
® 10 -25
.'; \ 11T
a us 30
m Grid | Volts = O HHHHH HHHHH
5 : 3.5
' . 4.0
- T : JISIEH 4.5
TTiit LTt & 4.0 -50
(0] 50 100 150 200 250 300 350 400 450 500
Plate Volts CE-A1191
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AVERAGE TRANSFER CHARACTERISTICS

Rated Heater Conditions Pentode Unit 40
Plate Volts = 200 ] ]
35
1 11
NN 30
w
H &
[ 17 1 25 :_
[
T o
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Il 1
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O 1 I o
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AVERAGE TRANSFER CHARACTERISTICS AVERAGE TRANSFER CHARACTERISTICS
—_— 10000
Rated Heater Conditions ;$§5 Pentode Unit 10 Rated Heater Conditions [ ‘P‘en‘tgdiel .l‘JnH
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AVERAGE PLATE CHARACTERISTICS

40 Rated Heater Condifions HHH Pent%q__ Unit FEHE
. | & AT 1 e ! 0 INNEN AN
f—.':"!"Tl"‘ry? w’xs I ? w Grid 2 Volis |§
35 [ | PRI st - HJ_T‘ -
HEE SISHSyEips) e oot i
. Eain =T EEREs
1 T T HHHE I
30 Frbrr = 125
" - : S SRR :
@ mumm 1 HH T I m: T T HH
= T i T HH 1 1 nnE S nEny
2 25 ¢ afRmRERRERARamaRman: HH A ]
€ HHHEH - T HHH I s
o ina; ENSNENENAsaEEEuEEEN P R ERARaREmamamEan T 100 ——
= 20k e H amam== = as, T
; i T T : T uu i o 7 I T
. Ei HHHH i e RReREEEEN R H
o 15 = H : t ‘.u\'x.__ H J T mL‘ ‘——-}75E
T ; A ; = HHH et
HHHHH m m R WERE B T i
THHHH R HHHH }
10 F AERRRE H
S ETEI SIS IS SRR oSS 50 1
TT T I 1 “:‘ :‘ :‘ ‘ 5 i T J: ?
5 T 1] Ty . :
& jEERmamEamEaE HH H T
T T HHH i i EEneaas:
1 - g 1
0] 50 100 150 200 250 300 350 400 450
Plate Volts
CE-A1192
GRID 2 INPUT RATING CURVE
] EEEEREEEE T T mmm TTTT
% Rated Heater Conditions T SNANEEENSEaSEEESmEEE HHHHHH Jf"i’
5 e e e e
173 11 ENEEEE ENEEEREEEE il ]
) i H HHHHH HHHHHHH T HHH HHHH
o H H = —+ 1 T T
=} NEENNE NS N EEEREEE mEEEE 5 H
&100 — - S HHHHHHH
% us SEENEEN B
= ]
w = — M i R 9 1
[} NN AN R
- 80 = mE T
= T EENEES
w 1 T \‘ 11 1]
o ol ] NS
A
2 60 mE
=)
8 E T
7]
7] =
&
a 40
X
"] ]
Z
o
z &= =
a 20 T
172 T
w T
o u 1
o f
= SSESE
5 (o] 10 20 30 40 50 60 70 80 90 100
GRID 2 VOLTAGE EXPRESSED AS PERCENT OF MAX. GRID 2 SUPPLY VOLTAGE
CE-A125%

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW

YORK




Westinghouse w

Page 7

AVERAGE PLATE CHARACTERISTICS

ST H H | Rated Heater Conditions Triode Unit
] :?Q o o ] mi
= +* o v 1 |
30 o & ! H
L I"V T
o 9 \[
& SRSl I
L ! p) I
o L
S 1 Ty #
T v i
é lﬂ HHo
5 20 T 7 TTT 7
= I I 4 T
= s G HEd i e S
el T I N
- Y Voirs ¢ e o b i5s;
g | jsugn Y
-l
2 o
&5 N
g g : 2
2 o 40 : [
-
B x5
© A
§ Y 4 a Il :th
o X T QOB T
2.0 253
i B
1T
. 4 pe=tE_= HHH
(0] 100 200 300 400 500
Plate Volts CE-AlI89
AVERAGE TRANSFER CHARACTERISTICS
D, - !
n

ated Heater Conditions i HHHH Triode Unit ‘
T I
T 1T

T
T
T

n
o
Plate Milliamperes

i T i
T T I o
T T 1 T 1 0 1
T T = M 1
T T f T4
T H &
I SR\
‘ : . K.
; , a L i
! ! t
! 1 t N 1 10
T J! HHH HHHH t ! T ! 053
1 11 1 T 1
HEE H J , A :
A, i L ,, S
T T T T
I T T T
i i T
+90 A
HHHH L ! HHH o % il
T T T
-25 -20 -15 -10 -5 0
Grid Volts
CE-All88

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



() 404op4 uoI4DII}I|dwy

Westinghouse

CHARACTERISTICS

HH HHHH T T HH ST ] e T E
i DG B
[ i 1 o EENEIENESRREEE NN RN o HH uE - \Ml\ HH\\ H-HHH m 11T EEEREES 1T H ] e
g H HH HEHHH S = P j H
EE HHEHH H HHHHE i = B R S EARRAREEEmEaaE FRHHAH A
e HHHHAHTH gees S wa e £Ed SEEeEEE HH H
SgEam = HH HH A H R A ﬁ 1 EEENENEEmEME e At T
- F PR F » i HH
H BREEEmENEEEE mans T ERENEE, I
SEERmaReEmAREERRE ! EeE e EsaanananaamEaRs _ HHH HH H
u i ‘w A HH HAHHHHHH AR AR HHH HHHHH
H = ! HH 8 Emmas HH K HE, H
HH H nr_ EEemEsamaREEzES T F 4 B eEEaoEaS=EREENUmuSUGERERERERRRRE T 5 ERE
-1 N 0 . HH HE + ] uEnE
- fRRERsRARERE AT 'S EESEEEEEE W SEEmamamamamEEmaEEEE ¥1\w,w1 HHHHHHHER f
e e e o HiEEd atuos aieanemaseseapeendi SRR ) cadmeiSe s eSS L e e
EEREEER o H HR A HERRHH .mnvu H okt O HEHH H
i [ e HEHILS ‘
H 4 EHHH S e MR RNRAEAS | | (AMEUEan EEENEREENS HEHHH fans, Ruas EEL VEREEEE A
i T I Il 17T H u o % i A_T EEES T %Oﬂu e SEEsE i I I
TTT T T = T SEEnE O S Q
S e e < 8 A e peRdE SRR AR L L W R R
HH 1 | AN 11 ] AN I 5 H T = I} W '
HH HHH HH AR H A = T HHHHHH hynmuol HHH HHAEAHH A
=

Triode Unit
1
!
f
1
1

Triode Unit !

15
Plate

1

I

1

8

o
Im|
H
]
T
INEN
1
T
1T

AVERAGE

AVERAGE CHARACTERISTICS

T FEHEN ] REEEEREY
‘ e b : H ok N AL I
EHE 3 Hite A S R S R
= m= ) T ] P O\ ) A .
HHE i A i R S
H um \} A.T\,mu\w EE SSiased M o -H oVt H R \‘QAO\IH E l u\’ é\ HHEH
A cecececesaaeee A e i EEEECL TR | il NN
- - -k o 11 =i A A [l
e R e e e e A

Conditions

i R N ;Hu‘mow NN RN
RERESmEE \JU H MWHH}%{ i N\ A ¥ S %nﬁfu NG NN H
SR RRENRmaanpEEEEEEEESEaZa Ire) H F HHH - HHH \

"
edaier

T NN e N AN T

Rated Heater Conditions |-
&
I
T
/
11
s
T

T
I

20P0C Rated

6BH8

Page 8

15000
10000
10000

7500

soywosdlly ul (wb) 2aoupjonpuoosups)
swyp wul (di1) eoubpysisay 8iD|d

CE-AlIB7

25

20

Milliamperes

15
Plate

10

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



VVestinghouse RELIATRON® ruses 6BK5

August 5, 1954

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 plate efficiency.

GENERAL DATA MAXIMUM RATINGS
Electrical: Design Center Values
Cathode ...issmmrssswmen e Coated Unipotential Plate Voltage 250 Volts
Filament Grid 2 Voltage ... 250 Volts
Voltage e 6.3 ac or dc Volts Positive Grid | Voltage succsnmmmmsses 0 Volts
Current 1.2 Amperes Plate Dissipation 9 Watts
Direct Interelectrode Capacitances (Unshielded): Screen Dissipation 25  Watts
Grid 1 10 Plate 0.6 puf Heater-Cathode Voltage
Heater Positive or Negative with
Respect to Cathode 100 Volts
Grid | Circuit Resistance
Bulb T-6//5 Fixed Bias. ............. 0. Megohm
BaSE E9-1, Small Button 9-Pin Cathode Bias .. . 0.5 Megohm
Basing 9B® AMPLIFIER - CLASS A,
Mounting Position Any Characteristics and Typical Operation
Plate Voltage ... 250 Volts
Grid 2 Voltage 250 Volts
Grid | Voltage oo -5.0 Volts
Peak A-F Grid | Voltage 5.0 Volts
Plate Resistance (Approx.) oo 100000 Ohms
TransconductanCe oo 8500 pamhos
Zero Signal Plate Current oo 35 ma
Maximum Signal Plate Current (Approx.) ...... 37 ma.
Zero Signal Screen Current ... 3.5 ma.
_ Maximum Signal Screen Current 10 ma.
‘—A{:‘x__. Load Resistance ......... . 6500 Ohms
Total Harmonic Distortion (Approx.) ..o 7 Per Cent
/\ Power Output ... ' - 35 Watts
] 2%"
5/ Max.
:A/uax. Té6% 27
iI:z"

Small-Button
9-Pin Base

CE~-A333

BOTTOM VIEW

Receiving Tube Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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OPERATION CHARACTERISTICS
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November 10, 1954

Beam Power Amplifier Type 12BKS

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 transconductance, and high plate efficiency. Except for heater ratings the 12BKS5
is identical with the 6BKS5.

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 ma., heater voltage surges across
individual tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

GENERAL DATA MAXIMUM RATINGS
Electrical: Design Center Values
Cathode v vviie e Coated Unipotential Plate Voltage w:ssimsnmssmsmssns 250 max. Volts
Filament Grid 2 Voltage ................ 250 max. Volts
Voltage «:enimsns s9susmms@s@s 12.6 ac or dc Volts Positive Grid 1 Voltage .......... 0 max. Volts
CLIFTBIE 1o v v o mrm o oo ol 3 £ 00 5 W B8 515 6 0.6 Ampere Plate Dissipation ............... 9 max. Watts
Warm-up Time (Approx.)* ...... 10.5 Seconds Screen Dissipation .............. 2.5 max. Watts
Direct Interelectrode Capacitances (Unshielded): Heater-Cathode Voltage:
Grid T to Plate . ovvvve e e eeeaeann 0.6 puf Heater Negative with
[APUE v oo mm ims@i i RSP EEEMs@E T @ 13 ppf Respect to Cathode
(1T 117 SR 5.0 puf Total DC + Peak .......... 200 max. Volts
Heater Positive with
Mechanical: Respect to Cathode
Bulb s issninssnsinsmspmsms@mepsmsapmemsess T-612 DC Component ............ 100 max. Volts
BGSE sscisasmsnimsmasmsEss E9-1, Small Button 9-Pin Total DC + Peak .......... 200 max. Volts
BASIAG . .cco:anims@bs@imassinsini@sngsinsmes 9BQ
Mounting Position . ..........c. it Any AMPLIFIER — CLASS A,
* See Page 4 Characteristics and Typical Operation
Pldte! VOltage s.:ssssmsmicsamsms®asns 250 Volts
Grid 2 Voltage . ......oviiiinn... 250 Volts
Grid 1 Voltage ss:sssmssmsmsmmsmsmss -5.0 Volts
Peak A-F Grid 1 Voltage ............ 5.0 Volts
Plate Resistance (Approx.) ............ 100000 Ohms
Transconductance . .............0... 8500 umhos
Zero Signal Plate Current . ........... 35 ma.
Maximum Signal Plate Current (Approx.) 37 ma.
Zero Signal Screen Current ........... 3.5 ma.
Maximum Signal Screen Current ....... 10 ma.
Load Resistance ................... 6500 Ohms
Total Harmonic Distortion (Approx.) . ... 7 Per Cent
Power Output «xsssasssmsmrsmsmsmess 3.5 Watts
25"
Mox. Maximum Circuit Values
Grid 1 Circuit Resistance
Fixed Bigs sossswemusmsnminsms 0.1 max. Megohm
Cathode Bigs w.ssssssmsmsmssms 0.5 max. Megohm
Small-Button
9-Pin Base
CE-AS555

Receiving Tube Sectian

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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OPERATION CHARACTERISTICS
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HEATER 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 voltage and current of the tube under
test as indicated.

ANANA——~"
R

Heater Of Tube:
E QD %Under Test

E —Applied Voltage, RMS or DC ......... 50 Volts
R —Total Series Resistance .............. 63 Ohms
Vi—Heater Test Voltage, RMS or DC. ... .. 10.0 Volts
Es—Rated Heater Voltage of

Tube Under Test s:wsvssmsss smsmsns 12.6 Volts
| —Rated Heater Current of

Tube Under Test .................. 0.6 Ampere

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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April 15, 1961

HIGH FREQUENCY TWIN TRIODE 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 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 as heater warm-up characteristic is controlled.

ELECTRICAL: MAXIMUM RATINGS:
Cathode. « v v v v et e et e e et Coated Unipotential Design-Center Values
Heater: Plate Voltage . . .« v v v v v v e v e v e e i s 300 max. Volts
Voltage (acordc) « v v e v v v v v v i vvn i v 6.3 Volts Grid Voltage (Negative Bias Value). . ... .. 50 max. Volts
Current « o oo oo vttt st s 0.45 Ampere Plate Dissipation .. ... v vs v oo wunn s 2.7 max. Watts
Warm-Up Time (Approx.)A « . v v v v v v v v o 11 Seconds Peak Heater-Cathode Voltage:
Direct Interelectrode Capacitances: (Unshielded) Heater Positive with Respect to
Unit 1 Unit 2 Cathode® . .. .. oo noeesononees 200 max. Volts
Gridto Plate. . . .. .. v v v v v v v vt 1.8 1.8 fLpf Heater Negative with Respect to
Plate to Cathode . . . ... ....... 0.22 0.22  max. puf Cathode®. + v v v v vt v v it v v it e e 200 max. Volts
Heater to Cathode . . . . ... .. ... 2.8 3 ek
! CLASS A AMPLIFIER:
[6PUtie 515 s mw s smwwe o swmmo s o 3 3 JLpuf - .
Characteristics: (per unit)
QUIPUP s s swwws smmun « smmmw s o 1 0.9 ik | Vol 150 Vol
Groundsd Brid Opsration: Plate Voltage . . . . o v v v v v v v i i e 5 olts
Cathode Bias Resistor . . . v v v v v v v v v v v v oo 56 Ohms
INPULe v v v ws s sms s s amEIss s 6 6 ek i .
Amplification Factor. . v v v oot 43
OUIPUTs oo mmis v v wwwin » o moms s 2.4 2.4 eyt Pl Resi 4600 Oh
A Plate of Unit 1 to Plate of Unit 2 . ... 0.075 L % are "d's"’"“ """"""""""" 5500 nalion
Grid of Unit 2 to Grid of Unit 1. ... .. 0.004 llllf ransconductancCe . . v . v v e e e s e e e e e s e s 3 mhos
Plate Current . . . o v v oo v oo s s v oo osensen 18 Ma.
MECHANICAL: Grid Cutoff Voltaged + . v v v v v v v v v v v o v e v e =11 Volts
BUlbicowus smmae simmmes smmmes s 560 as $Ea8s s@M0 T-6% W Ti ‘s defined he i . ¢ "
BOSE. vvee s eee ve s e e Minlatoes 9-Pis UEDEC g8-)) 4 Hedter Wommeup Tibs s dsfined ue fhs g requived tor fhe
OUHITHS 10 5 ¢ ormm s 5 o et o omrm e  m i 6-2 voltage across the heater to reach 80% of its rated value after
Basing ' 9AJ applying four times rated heater voltage to a circuit consisting
o Cooorrrrrrrrrrr e of the tube heater in series with a resistance equal to three
Mounting Position .. ..ot i i it i it i Any
times rated heater voltage divided by rated heater current.
O For plate current of 10 microamperes.
B Under cut-off conditions in cascode type circuits with direct-
coupled drive, it is permissible for this voltage to be as high as
300 volts.
® The dc component must not exceed 100 volts.
— T
Max.
T /\ 115/14”
29 Max.
Max. Té'2

Small-Button
9-Pin Base 9AJ

Receiving Tube Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE TRANSFER CHARACTERISTICS
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The information contained berein is supplied without assuming responsibility for infringement of
patents or other rights of third parties whick may result from its use. No license is granted by im-
plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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May 1, 1961

V.H.F. AMPLIFIER TRIODE 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 V.H.F. television receiver tuners. They are characterized by high transconductance and 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 controlled.

ELECTRICAL:

Direct Interelectrode Capacitances: Shielded® Unshielded
Grid/to' Plates siwis s amm @i s swuws 1.2 1.1 fLpf
Input. v v v i it e e 3.2 2.9 it
OUIPU . + v v v e it e it e e e 1.4 0.7 Lk

Heater Characteristics: 2BN4-A 3BN4-A  6BN4-A
Voltage a:s samwas s 2.35 3.0 6.3 +10% Volts
Current + . v v v v 0.60 + 6% 0.45 + 6% 0.20 Ampere
Warm-up Timeeé . ... 11 11 - - Seconds

MECHANICAL:

Bulb . o o it e e e e e e e e e T-5-1/2

Base. . ...t i Miniature 7-Pin (JEDEC E7-1)

OUEIING s s e mn s sgmmuns v grm e s e @Yy PSP § 5w E 5-2

Basinigas scwses s smumeswapus s s0M s sEOmI s g@@E 7EG

Mounting Position s cmmes s sspais immi s sR@@s s9amn Any

Cathode. . . v v v v it ittt i e e e e Coated Unipotential

Mm(—.’.1
A—f "
s -
Vo, | TS| L1

Miniature
7-Pin Base

MAXIMUM RATINGS:
Design Center Values

Plate Voltage « v v v v e cvowaesswwans 275 max. Volts
Positive Grid 1 Voltage. . . . ......... 0 max. Volts
Plate Dissipation « s« swmmws s sswnes 2.2 max. Watts
Cothode Curreht & v« s s me os §6wF o5 22 max. Ma.
Grid Circuit Resistance . ........... 0.5 max. Megohm
Heater - Cathode Voltage:
Heater Negative or positive with
Respect to Cathode
Total DCand Peak ... .......... 100 max. Volts
TYPICAL OPERATING CHARACTERISTICS:

Plate Voltage . « v v v v v it it i i it e e 150 Volts
Coathode Bias Resistor . cvwsos snmwes swwms 220 Ohms
Plate Resistance . s svs s mmwwos s smmps sws s 5400 Ohms
Transconductance: s « vs ssw@aws 5 Fomes 8 8@ o5 7700 pmhos
Amplification Factor . .. v v v v v v v v i v v e 43
Crid Cotoff Bilas® s 05 ¢ s sscmwws snmwas spwwy o= 6.0 Volts
Plote Carteat s snsami s sa@mes s inmms s §mas 9.0 Ma.

® With JEDEC Shield No. 316 connected to Pin 6.

é 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 three times
rated heater voltage divided by rated heater current.

* For plate current of 100 microamperes.

TEG

Receiving Tube Section
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AVERAGE PLATE CHARACTERISTICS
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January 27, 1958

GATED-BEAM DISCRIMINATOR TYPES
3BN6, 4BN6, 6BN6 and 12BN6

The 3BN6, 4BN6, 6BN6 and 12BN6 are 7-pin miniature gated-beam types designed for service as combined
limiter, FM detector and audio voltage amplifier in frequency modulation and television receivers. These types
may also be used as sync-clipper or limiter.

The 3BN6 and 4BN6 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.

GENERAL DATA CHARACTERISTICS AND TYPICAL OPERATION:
Input-Signal Center
ELECTRICAL: Frequency . .......... 10.7 10.7 4.5 Mc
Cathode. . o v v 5§ s s 56 & md @ Coated Unipotential Frequency Deviation ... .. +75 +75 +25 Ke
Heater: 3BN6 4BN6 6BN6 12BNé Plate Supply Voltage ... .. 85 285 270 Volts
Voltage (ac orde) .... 3.15 4.2 6.3 12.6 Volts Plate Voltage . . . ....... 63 122 121 Volts
Current « . oo vvven.n 0.60m 0.45m 0.30 0.15 Ampere Accelerator Voltage . . . ... 55 100 100 Volts
Warm-up TimeA ...... 1 11 ¥ .+ Seconds Cathode-Bias Resistor
Direct Interelectrode Capacitances (Unshielded): (Variable)t. .. ........ 200-400 200-400 200-400 Ohms
Grid 1toAll........ 4.2 vuf Plate Load Resistor ..... 85000 330000 330000 Ohms
Grid2to All. .. .... P 3:3 vuf Plate Linearity Resistor . . . 470 1500 1000 Ohms
Grid 1 to Grid 3 (max.) . 0.004 uuf Integrating Capacitor . . . .. .002 .001 .001 uf
Coupling Capacitor. . . . ... 25 .01 «25 uf
MECHANICAL.: Minimum Signal Voltage for
BUlb: o 56 i 16 051576 10 aFeny T-5-1/2 Limiting Action (RMS)* .. . 1.25 1.25 1.25 Volts
Basaic o o ol nieiayihy éidiea Miniature 7-Pin (JETEC E7-1) Average DC Plate Current . . 0.25 6.49 0.44 Ma.
Basing .. ... .. v e 7DF Accelerator Current. . . . . .. 4.1 9.8 10.0 Ma.
Mounting Position . .. .. Any Input Signal Level for AM
Rejection Adjustment t ... . 1.25 2.0 2.0 Volts
LIMITER-DISCRIMINATOR SERVICE AM Rejection at Esig. = 2.0.
Volts (RMS) . .. ...t .. 31 20 25 db
MAXIMUM RATINGS: AM Rejection at Esig. = 3.0
Design-Center Values Volts (RMS) .. ........ 30 29 30 db
Plate Supply Voltage .. .. 300 max. Volts Total Harmonic Distortion . . 2.0 1.6 1.8 Per Cent
Accelerator Voltage .. . . 100 max.  Volts Peak Audio Output Voltage . 6.0 16.6 16.8 Volts
Peak Positive Limiter - Grid Voltage 55 max. Volts
Total Cathode Current. . . 11.5 max. Ma.+. * At signal levels above specified value limiting is within +2
Heater-Cathode Voltage: decibels.
Heater Negative with Respect to Cathede t The cathode resistor should be adjusted for maximum AM
Total DC + 'P.ak. pee s 200 max. Volts rejection in the output of the limiter-discriminator stage at
Heater Positive with Respect to Cathode the specified signal level. AM rejection is measured with an
DC Component . . . . .. 100 max. Volts applied signal containing 30% AM and 30% FM.
Total DC + Peak. . ... 200 max. Volts
A Heater Warm-up Time is defined as the time required for the
e voltage across the heater to reach 80% of its rated value after
e Y4

N 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% Wt 6%
" Mex.
254"
M:x. 5% 2"
=% TR
Minigture
7-Pin Base

Receiving Tube Section
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APPLICATION NOTES

Adequate shielding between components of the limiter grid and the
quadrature grid must be used to insure proper phasing of the
voltage developed on the quadrature grid.

Standard  deemphasis requirements for FM are included.

The Q of the quadrature grid circuit should be high enough to
develop a minimum of 4 volts (RMS) signal with 2 volts (RMS)
of the center-frequency signal applied to the limiter grid. It is
recommended that the coil be shunted by a minimum of 10 uuf.
The capacitance may be composed of tube input capacitance,

stray capacitance, and distributed capacitance, as well as physical
capacitance.

To obtain a symmetrical discriminator response curve in FM
applications, the ratio of no signal plate current to plate current
with an unmodulated signal must equal unity. When the value of
accelerator voltage is chosen, the plate voltage applied to the
tube may be found from drawing CE-A931. This will insure unity
ratio of plate current. CE-A931 also shows the average dynamic
plate current that flows with the specified plate and accelerator
voltages. The plate load resistor should drop the plate supply
voltage to the specified plate voltage.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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POWER PENTODE TYPES 6BQ5 and 8BQ5

The 6BQ5 and 8BQ5 are 9-Pin miniature power pentodes designed for service as audio output amplifiers. They
are intended 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.

The 8BQR5 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 ma., heater voltage surges across individual tubes are mini-
mized inasmuch as the heater warm-up characteristic is controlled.

ELECTRICAL: MAXIMUM RATINGS AC Line Vibrator

Cathode: s we s ssmmes s s smwmmpes yrame Coated Unipotential Design Center Values: Power Supply Power Supply

Heater: 6BQ5 8BQ5 Plate Voltage . . . ... .. 300 250 max. Volts
Voltage . . . .. oo v v oo i 6.3 8.0 Volts Grid 2 Voltage. . . .. ... 300 250 max. Volts
Current wwwss swmmmss s s6wwie 0.76 0.60 £ 6% Ampere Plate Diesipation. . . . .. 12 9 max. Watts
Warm-up Timeé . ... ........ - - 11 Seconds Cutoff Operation:

Direct Interelectrode Capacitances: Plate Voltage . . . .« o v v v v v v 550 max. Volts
Grid 1toPlate . . .......... 0.5 max. 4Lt Grid 2 Voltage. . . . ... ... oL 550 max. Volts
Grid 1 to Heater. . .. . ....... 0.25 max. Lt Grid 2 Dissipation . « « v ¢« o v v v v v 2 max. Watts
Plate to All Other Elements. . . . 6.5 it Grid 1 Negative Voltage ... ..... 100 max. Volts
Grid 1 to All Other Elements . . . 10.8 uf Grid 1 Voltage for

MECHANICAL: Grid 1 Current of 0.3 plampere.. . . . -1.3 max. Volts

Bulb + oo oo T-6-1/2 Cathode Current. . . v v v v v v v v v us 65 max. Ma.

P BaSeis s snwwws snmmws s 5w Miniature 9-Pin (JEDEC E9-1) :::JT éc:::ci»:lev;/lc:l;:-ge ''''''' + 100 max. e
Basing: s sswis s sumeini s s ammns sHmEA 8 9CV ’
Mounting Position . . .« . v ... A Fixed Bigs: : suwomms s ssssws 0.3 max. Meghom
gPosition . ... i i i ii L ny
Cathode Resistor Bias . ....... 1.0 max. Meghom
— l“ p——
8

" 13"
316 TeL 276
Ma 21.. ax.

3
+3"
32

B

Miniature 9-Pin
(JETEC E9-1)

Receiving Tube Section
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Typical Operating Characteristics:

For: Plate Voltage . ... ........
Grid 2 Voltage. . . ... ... ...
Grid 1 Voltage. « «s s s s s s
or Cathode Bias Resistor
Plate Load Impedance

With RMS Input AF Voltage of.
Plate Current. . v v v v v v v v v u

Amplification Factor A
Power Output B . . . v . v o v v v

Distortion ®

Total Harmonic . . ........

Second Harmonic

Third Harmonic + . v v v v v v v

Typical Operating Characteristics:

For: Plate Voltage ... .........
Grid 2 Voltage. . . . . ..o v v u
Grid 1 Voltagew ss s s s wws sop
or Cathode Bias Resistor
Plate Load Impedance

With RMS Input AF Voltage of
Plate Current ... .........
Grid 2 Current . .« v v v v v v w v

Transconductance

Plate Resistance . . . .. ... ..
Amplification Factor a
Power Output B . . . v v v v v v v s

Distortion:@

Total Harmonic . . . ... ....

Second Harmonic

Third Harmonic . . ... o0 v v

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: Cortent « « « oo oie oo
Grid 2 Current ss s s s 5 s 5550

Transconductance

Plate Resistance

Amplification Factor A
Power QutputE . .. ... .....

Distortion B

Total Harmonic . .. ... ....

Second Harmonic

Third Harmonic . . ........

Typical Operating Characteristics:

For: Plate Voltage . . ..........
Grid 2 Voltage. . . . . ..o oot
Grid 1 Voltage. . . v v oo v v v
or Cathode Bias Resistor
Plate Load Impedance

CLASS A AMPLIFIER

(one tube)

6.8
3.0
5.8

7.5
5.7
4.5

0.05

10
2.0
9:5

Volts
Volts
Volts
Ohms
Ohms
4.4
50.6

5.7

10

4.2

10
1.7
8.7

Volts
Volts
Volts
Ohms
Ohms

4.8
50.5

Volts
Ma.
Ma.

pmhos

Ohms

Watts

Percent
Percent
Percent

Volts
Ma.
Ma.

fmhos

Ohms

Watts
Percent

Percent

Percent

[tmhos
Ohms

Watts
Percent

Percent
Percent

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC

TUBE DIVISION, ELMIRA, NEW YORK
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6BQ5
8BQS5

With RMS Input AF Voltage of .. .. v v i ittt ittt e eeenee e 0 0.3 3.4 3.8 Volts
Plate Current ¢« s swws s s mwmws s ssm@mmes s swmes smeesss s 36 -- 36.6 36.5 Ma.
Grid.2 Cirrent . s simms 5 eimie.6s QWEWES 4 WEss s dRGHE 8.0, 3.9 o 7.3 8.0 Ma.
TranscondUuctanon o « s v s v o o s smm e w e 8 §F w8 Es @@ @85S 10400 -- -- -- pmhos
Plate Resistance: «nwisnenavs i seumusi iGQes & s@aws . 40000 -- -- - - Ohms
Amplification FAetor s« : snnmiss sa v o @s i iR s s i mad s 5.8 19 -- - - --

Power OUfput i s 6553 i85~ 9 is iNa @S s 480G FRBARET 58 0 0.05 4.3 4.7 Watts
Distortion
Total Harmonic « v v v v v v v v v v v v v e v w s T -- - - 10 - - Percent
Second Harmonic « ¢ o v v v v v it i ettt et e -- -- 1.8 -- Percent
Third Harmonlc s s o s 65 ssmmass s ssmemes s sas somesss ss -- -- 9.3 - - Percent

PUSH-PULL CLASS AB AMPLIFIER
Typical Operating Characteristics for Two Tubes

For: Plate: Violfage, ..« o ve spmqmes siwmme s sie
Grid 2 Voltage: 5«5 s senwsss ssmaws 5.6
Common Cathode Bias Resistor ... .......
Plate-to-Plate Load Impedance . .........

With RMS Input AF Voltageof . .. ......... 0
Plate Current ;s s« s s swwmms s s s 3655 62
Grid2Current . . ..+ v v v v v e vn s 7
Power Qutput . . v v v v v v i i v i v i e 0
Total Harmonic Distortion. . . .. ... ... --

Typical Operating Characteristics for Two Tubes

For: Plate Voltage. . . . ... ... ...
Grid2Voltage . . .. .o v i i ittt
Common Cathode Bias Resistor . . ........
Plate-to-Plate Load Impedance . .........

With RMS Input AF Voltageof . . ... ....... 0
Plate Cugtent s s o incwmens s awm s s 72
Grid 2 CUrreht nnss s cmmasns s a@®meas s 3
Power OQutput . & v v v v v vt e e e e e 0
Total Harmonic Distortion. . . ... .... .-

PUSH-PULL CLASS B AMPLIFIER
Typical Operating Characteristics for Two Tubes

For: Plate Voltage:cssssamssss ssmewss s
Gitd 2VYol1age « v s ssmnnas e inwnus s8
Grid 1/Bias Voltage: ; ;uuss:immuss smn
Plate-to-Plate Load Impedance. . . .. ......
With RMS Input AF Voltageof . . .. ... ..... 0
Plate Current . . . ... SREE S € e 20
Grid 2 Current: c wsis s sawowss immmes 2.2
Power Output . .. ..o v v v a S 0
Total Harmonic Distortion. . . .. oo v v v --

Typical Operating Characteristics for Two Tubes

For: Plate Voltage. . . . ..o vt in e
Grid2 Voltage . . . .. v i ittt ene
Grid 1 Bias Voltage. . . « v . v vt vt v v o n
Plate-to-Plate Load Impedance ..........
With RMS Input AF Voltageof . . . ... ...... 0
Plate Current . c w s o4 ssamwows s 5w 15
Grid2Current. . « v v v v v v v v v v T
Power Output « v v v v v v i v v va e e 0
Total Harmonic Distortion. . . v v v v v v v --

250 Yolts
250 Volts
130 Ohms
8000 Ohms
8 Volts

75 Ma.
15 Ma.
m Watts

3 Percent
300 Volts
300 Volts
130 Ohms
8000 Ohms
10 Volts
92 Ma.
22 Ma.
17 Watts

4 Percent

250 Volts
250 Volts
-11.6 Volts
8000 Ohms
8 Volts

75 Ma.
15 Ma.

11 Watts

3 Percent

300 Volts
300 Volts
-14.7 Volts
8000 Ohms
10 Volts
92 Ma.
22 Ma.
17 Watts

4 Percent

TRIODE-CONNECTED CLASS A AMPLIFIER
(Grid 2 Connected to Plate)

Typical Operating Characteristics

Plate Voltage. « v v v v v i i vi e e ieeennn 250
Cathode Bias Resistor . . v v v v v v v v v v v v 270
Plate Load Resistance. . . .. v v v v v v v v nnn 3500
Input AF Voltage (RMS) . .. ..o v e, 6.7
Zero Signal Plate Current . . . . oo v v v v v vt 34
Maximum Signal Plate Current . .. ........ 36
Power OQutput . . v v v v vt it it i it e e e e 1.95
Total Harmonic Distortion. . .. .. SIS L L 9
Input AF RMS Voltage for Power Output of

Milliwa®ts o s o s s vmwmans s smmmes s s 1.0

PUSH-PULL TRIODE CONNECTED
CLASS A AMPLIFIER
(Grids No.2 Connected to Plates)

Typical Operating Characteristics for Two Tubes

Plate Voltage. . . . .. .o v v v v v 250 300
Cathode Bias Resistor . . . ... .... 270 270
Plate-to-Plate Load Impedance. . . . . 10000 10000
Input AF Voltage (RMS) . ........ 8.3 10
Zero Signal Plate Current . . . .. ... 40 48
Maximum Signal Plate Current . .. .. 43.4 52
Power OQutput . .o v vt v v v v v v nn 3.4 5.2
Total Harmonic. Distortion. . . .. ... 2.5 2.5
Input AF RMS Voltage for Power

Output of 50 Milliwatts. . ... .... 0.95 0.9

heater voltage divided by rated heater current.
Amplification factor of grid 2 to grid 1.
B Measured with fixed bias.

Power output when grid starts to draw current.

Page 3

Volts
Ohms
Ohms
Volts
Ma.
Ma.
Watts
Percent

Volts

Volts
Ohms
Ohms
Volts

Ma.

Ma.
Watts

Percent

Volts

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
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CHARACTERISTICS
PUSH - PULL CLASS AB

Rated Heater Conditions
Plate Volts = 250
Grid 2 Volts = 250

Cathode -Bias Resistor = 130 ohms
Plate-to-Plate Load Resistance

8000 ohms

AW

i |

T

TT
1T

i
i
!

il
IR WENi
LRTTT

e T

1N

Output

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

Signal Input Volts and O(nut Distortion in Percent

CE-B1476



68Q5
88Q5

VVestinghousé

Page 7

AVERAGE TRANSFER CHARACTERISTICS
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6BQ6-GTA

®
RELIATRON TUBES 12BQ6-GTA

Westinghousé

January 27, 1958

N

BEAM POWER PENTODE TYPES 6BQ6-GTA AND 12BQ6-GTA

The 6BQ6-GTA and 12BQ4-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, 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 ma., heater voltage surges across individual
tubes are minimized inasmuch as the heater warm-up characteristic is controlled.

GENERAL DATA

HORIZONTAL DEFLECTION AMPLIFIER ¢

ELECTRICAL: MAXIMUM RATINGS:
Cathode: . . wssssimenss suse Coated Unipotential Design Center Values
Filament: 6BQ6-GTA 12BQ6-GTA D.C. Plate Supply Voltage:
Voltage (acordec) . ... ... 6.3 12.6 Volts (Boost + D.C. Power Supply) .. ... .. 600 max. Volts
Current « i oo s samsios 1.2 0.6 + 6% Ampere Peak Positive Plate Voltage . ....... 6000 abs. max. Volts
Warm-up Time +. . .. ..... 3 & 11 Seconds Peak Negative Plate Voltage . . . ... .. 1250 max. Volts
Direct Interelectrode Capacitances (Unshielded): Plate Dissipationd . . .. ... ..o uu.. 11 max. Watts
Grid to Plate. . .. ..... 4.3 6 uuf Peak Negative Grid |1 Voltage . ...... 300 max. Volts
Inpots s summus s vwmmms s 15.0 uuf D.C. Grid 2 Voltage . . .. ... ....... 175 max. Volts
OUtpF ; ssmwss inwess s - vuf Grid 2 .Dissipation w« wae o« smwwas s 2.5 max. Watts
Average Cathode Current .. ........ 110 max. Ma.
MECHANICAL: Peak Cathode Current. . . . .. ... oo 400 max. Ma.
Bulb. ..., T-9 Grid 1 Circuit Resistance .. ........ 0.47 max. Megohm
BASE w vt vt v vttt Intermediate Shell Octal Bulb Temperature (At Hottest Point) . .. 220 max. g
Basing «: seswes s snweae 6AM Heater-Cathode Voltage:
TopCap «:vvevescssnns C1-3, Skirted Miniature Heater Negative with Respect to Cathode
Mounting Position . ... .... Any Tota| DC + Peak ¢ wwwiev viowviesomne 200 max. Volts
Heater Positive with Respect to Cathode
DC Component. . « « v v v v v v v v veeen 100 max. Volts
Total DC+ Peakw o v v v v v i v v vt 200 max. Volts
kirted
iAinia!ure “-L:/IA"—’-
Cap | s Ga p Gi
3 (5
NC

T9

w
@i~
=
o
ol
x
)
~
x

o h
Intermediate Shell

Octal Base le— 132"
Max

‘ CE-AB686

Receiving Tube Section

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



B OTA V%stinghousé

Page 2
AVERAGE CHARACTERISTICS NOTES
PENTODE OPERATION ¢ For operation in a 525-line, 30 frame system as described in
Plate ‘Voltage o s wmwss s s@masss.as 250  Volts ‘‘Standards  of Good Engineering Practice for Television
Grid 2 Voltage . . ............. .. 150 Volts Broadcasting Stations; Federal Communications Commission’’.
Grid 1 Voltage . ................ -22.5 Volts The duty cycle of the voltage pulse not to exceed 15% of the
Plate Current « ;s wwws s swm s s TIE 55 Ma. scanning cycle.
Grid2 Current . . v v v v v in e e, 2.1 Ma.
Transconductance . .. .. ... .0 ..., 5500 umhos A In stages operating with grid leak bias, an adequate cathode
Plate Resistance. . . . v v v v v v v nn. 20000 Ohms bias resistor or other suitable means is required to protect the
tube in the absence of excitation.
ZERO BIAS
Plate VoltageD« s ss ssm swas somns s 60 Volts + Heater Warm-up Time is defined as the time required for the
Grid 2 Voltaged .. ... vvvn e vnn. 150 Volts voltage across the heater to reach 80% of its rated value after
Plate Current® . . . ... v v vt v v v 225 Ma. applying four times rated heater voltage to a circuit consisting
Grid2 Current®. + . v oo v v v v v v nnnn 25 Ma. of the tube heater in series with a resistance equal to three
times rated heater voltage divided by rated heater current.
CUTOFF
Plate Voltage . . . . . v v v v v v i e e v 250 Volts O Applied for short interval (maximum of two seconds) so as not
Grid 2 Yoltage vs sewwwms smmsssns 150  Volis to damage tube.
Plate Current . . . v v v i v v i nn v 1.0 Ma.
Grid 1 Voltage ... ..o vvvun . -46 Volts ® These values can be measured by a method involving a re-current
waveform such that the plate and grid 2 dissipation will be
TRIODE AMPLIFICATION FACTOR kept within ratings to prevent damage to the tube.
Plate Voltage ¢ s s ssmwassswss supma 150  Volts
Grid 2 Voltage : sswwssssmwns sswn 150  Volts
Grid 1 Voltage . . ............... -22.5 Volts
Amplification Factor .. ........... 4.3

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

[T

ched‘ Filament Conditions

Plate Volts = 250

1t

-50
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=20
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CE-A936

Grid | Volts
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Westinghouse

6BQ6-GTB

~January 15, 1961

‘_,A
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 characterized by high zero-bias plate current and high
maximum peak positive pulse plate voltage ratings.
ELECTRICAL: HORIZONTAL DEFLECTION AMPLIFIER ¢
C«.:thodo ........................ Coated Unipotential MAXIMUM RATINGS:
Filament; Design Center Yalues
Voltage (acordc) v v v v v v v v vvinnnnnnn 6.3 Volts D gC | ly Vol
CUrront s v s s s @ % 56 v s & EE S s 36898 E8ETs 1.20 Ampere -C. Plate Supply Voltage
ST et ) X (Boost + D.C. Power Supply) . ..... 600 max. Yolts
Direct Interelectrode Capacitances (Unshielded):
; Peak Positive Plate Yoltage ... ... . 6000 abs. max. Yolts
Gridto Plate: s s s vsssmwmpessomms suwwess 0.6 puf .
BAEEEs o m e e 2 506 8 5 B 8 o B £ 15.0 ppf Peak Negative Plate Voltage . . . . ... 1250 max. Yolts
OP' "' o 7.0 i Plate DissipationA .. ... ¢ v 1 max. Watts
HERUDs i e grormimm ote sompeim e it men s S m o S 868 HH Peak Negative Grid 1 Yoltage. . . . ... 300 max. Yolts
MECHANICAL: D.C.Grid2 Voltage . . . . v v vt v v 200 max. VYolts
= 17 | T-9 Grid 2 Dissipation + « « v v v v v v e v enn 2.5 max. Watts
Base......coiiiiiii i Intermediate Shell Octal Average Cathode Current. .. ....... 110 max. Ma.
Basing « ...t tv ittt ittt ittt 6AM Peak Cathode Current. . .+« v v v v v v W 400 max Ma.
TOP Cape s s o0 w0 wme 5w e s C1-3, Skirted Miniature Grid 1 Circuit Resistance . ... ..... 0.47 max. Megohm
Mounting Position + . ¢ v et veveetenoocoscoanssssnns Any Bulb Temperature (At Hottest Point) .. 220 max °C
Heater-Cathode Voltage:
Heater Negative with Respect to Cathode
Total DC+Peak « v v e v v v v v nns 200 max Volts
Heater Positive with Respect to Cathode
— DC Component ... ccovvvnenns 100 max. Yolts
N
Total DC+Peak . ..o v v v v ons 200 max. Yolts
fdkg:\'i:?un re—1%/14"—>
Cap \ Max.
Y
GZ P G]
(5
T9 5 NC
" 3%
35
RS op 10
) NC s
Intermediate Shell 19as” 6AM
Octal Base M/” —™
ax.
CE-ABGS
A A

Receiving Tube Section
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Westinghouse

Page 2

AVERAGE CHARACTERISTICS

PENTODE OPERATION:
Plate Voltage . . . .
Grid 2 Voltage ...
Grid 1 Voltage ..
Plate Current

ZERO BIAS:
Plate VoltageO
Grid 2 Voltageo . ..
Plate Current® .
Grid 2 Current®. . ... .

CUTOFF:
Plate Voltage . .
Grid 2 Voltage
Plate Current

Grid 1 Voltage: s w e s i wwm e v s s e menseees

TRIODE AMPLIFICATION FACTOR:
Plate Voltage
Grid 2 Voltage
Grid 1 Voltage. .
Amplification Factor

250 Volts
150 VYolts
-22.5 Volts
57 Ma.
2.1 Ma.
5900 pmhos
14500 Ohms
60 Volts
s 150 Volts
260 Ma.
26 Ma.
250 Volts
150 Volts
1.0 Ma.
—43  Volts
150 Volts
150 Volts
~22.5 Volts

: 4.3

For operation in a 525-line, 30 frame system as described in
‘“Standards of Good Engineering Practice for Television Broad-
casting Stations; The
duty cycle of the voltage pulse not to exceed 15% of the scanning

Federal Communications Commission’’.

cycle.

In 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 excitation.

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 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.

Applied for short interval (maximum of two seconds) so as not to

damage tube.

These values can be measured by a method involving a re-current
waveform such that the plate and grid 2 dissipation will be kept
within ratings to prevent damage to the tube.

AVERAGE PLATE CHARACTERISTICS
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Westinghouse RELIATRON® ruses 43Q7-A

March 15, 1955
Medium-Mu Twin Triode Type 4BQ7-A
The 4BQ7-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.
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 ma., heater voltage surges
across individual tubes are minimized inasmuch as the heater warm-up characteristic is controlled.
GENERAL DATA AMPLIFIER — CLASS A,
Electrical: Foch-Unit
Cathodes . ................. Two, Coated Unipotential Maximum Rofings
He::/telr: i3 o Design Center Values
Co 1age .o 0'6 acor ;\m ©55 Plate Voltage . ............c...... 2501 max. Volts
arrent” o e ’ pere Cathode Current .................. 20 max. Ma.
Warm-Up Time ** ............. 11 Seconds Plate Dissipation :sc sssssssswims sas 2 max. Watts
Direct Interelectrode Capacitances (external shield No. 315): Peak-Heater Cathode Voltage:
Unit 1 Unit 2 Heater Positive ’
Grid to Plate ........... 1.15 1.15 puf il e T Sathode™ s o e v 200 max. Volts
Plate to Cathode ........ 0.15 max. 0.15 max. wuf with Respect to Cathode ........ 200t max. Volts
f N Heater to Cathode ....... 2.65 2.70 unf t Under cutoff conditions in r-f grounded-grid circuit with
Input ..o 2.85 4.95* upf diregt-coupled drive, it is permissible for this voltage to be
OUtPUt  + o vee e eee e 1.35 2. 27" puf as high as 300 volts.
Plate, Unit 1 to Plate, Unit 2 ....... 0.010 max. puf e
Plate, Unit 2 to Plate and Grid, Unit 1 0.024 max. upuf Characteristics
*With grounded grid. Plate Voltage ........................ 150 Volts
**See P 3 Cathode-Bias Resistor . ................. 220 Ohms
ee Fage: . Plate Current ........................ 9 Ma.
Mechanical: Transconductante s:sssvspemsesswsme s 6400 pmhos
Plate Resistance ...................... 6100 Ohms
Bulb oottt REE T-6 1/2 e NS 39
Basé :wssmimsmsnmimsa Small Button 9-pin (JETEC E9-1) Grid Bias (Approx.) for Plate
BOSING «cc vwsmomics 65s@iEs sMimesasmsEs g0 9A)J Current of 10 pamp . .. .............. —10 Volts
Mounting Position . ............ i Any
Typical Operation—Grounded Grid Circuit with Direct-Coupled
Drive
Unit No. 1 (driver-tube) is directly coupled to
Unit No. 2 (driven rf-grounded-grid amplifier tube.)
Unit 1 Unit 2
Plate Supply Voltage ........... 250 250 Volts
Plate Voltage ................ 135 115 Volts
Grid Voltage : ;s iwisssmsesnmss —1 —  Volt
Cathode Bias Resistor .......... 100 — Ohms
3/ i Plate Current , cvciuswssmemanns 10 10 Ma.
2/_'5 Grid Current’ wimvissws swsmsmees 0 0 Ma.
Max. Grid Voltage (Approx.) for
Plate Current of 10 pamp ..... —14 — Volts
Maximum Circuit Values (Each Unit)
Grid Circuit Resistance ............. .5 max. Megohm
3';?"-;3""“ Bastonn Wik Typical Operation—Push-Pull Grounded Grid Circuit
RUREE Plate Voltage ... ....ovuveeenn.. ... 150 Volts
Grid Voltage: s ws sssmsiom s @ s sweme e —2% Volts
— CE-A554 Cathode Resistor swsuviassmsmsns swewsms 100 Ohms
" Plate: Curtent .....: s sescsamsnsss sasms 10 Ma.

tObtained from cathode resistor.

Receiving Tube Section

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




48Q7-A Westinghouse

Page 2

AVERAGE PLATE CHARACTERISTICS
Each Unit
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RELIATRON® Tuses 4BQ7-A
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HEATER 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 fo
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.
R

Heater Of Tube

E Under Test
CE—A933

E —Applied Voltage, RMS or DC .......... 16.7  Volts
R —Total Series Resistance ............... 21 Ohms
Vi—Heater Voltage, RMS or DC ........... 3:33 Volts
E—Rated Heater Voltage ................ 4.2 Volts
ls —Rated Heater Current . ............... 0.6 Ampere

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






VVestinghouse

6BQ7-A

RELIATRON® Tusss —

June 15, 1954

Medium-Mu Triode Type 6BQ7-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 ..o Two, Coated Unipotential
Heater:
VOIREGE .onnemscmmssmsomssmommemonmsssssssesns i siis pmsmes s 6.3 ac or dc Volts
Current o 0.4 Ampere
Direct Interelectrode Capacitances (external shield No. 315):
Unit | Unit 2
Grid to Plate oo 1.15 1.15 ppf
Input 2.85 495 * ppf
Qutput oo 1.35 2.27 * uuf
Plate to Cathode ... 0.15 max. 0.15 max. puf
Plate; Unit 1 to Plate, Unit 2| ccicconniinnsa 0.010 max. puf

Plate, Unit 2 to Plate and Grid, Unit |
* With grounded grid.

,,,,,,,,,, 0.024 max. ppuf

Mechanical:
BUID T-6-1/2
Base .. E9-1, Small Button 9-pin
11111 [ U SR — 9AJ
Mounting Position e Any
4—7/5'—7
Max.

T A ‘ 11%¢”

2%,," Max.

Max.

Small-Button
9-Pin Base

CE-A554

AMPLIFIER — CLASS A,

Each Unit
Maximum Ratings
Design Center Values
Plate Voltage ... .. 250t max. Volts
Cathode Current ... 20 max. Ma.
Plate Dissipation ... ... 2 max. Watts

Peak Heater — Cathode Voltage:
Heater Positive with Respect to Cathode . 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 as
300 volts.

Characteristics

Each Unit
Plate ¥ollags seresremme e 150 Volts
Cathode — Bias Resistor ... .. 220 Ohms
Plate Current ... . 9 Ma.
Transconductance ... 6400 /tmhos
Plate Resistance ... ... ... 6100 Ohms
Amplification Factor ... 39
Grid Bias (Approx.) for Plate

Current of 10 pamp ... -10 Volts

9AJ

Bottom View

WESTINGHOUSE

ELECTRIC CORPORATION,

ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.



6BQ7-A
Page 2
June 15, 1954

suremee  Westi nghouse

CLASS A: AMPLIFIER (Cont.)

Typical Operation — Push-Pull Grounded Grid Circuit:

Typical Operation — Grounded Grid Circuit

Each Unit with Direct-Coupled Drive:
Plate Voltage . 150 Volts Unit No. | (driver-tube) is directly coupled to
Grid Voltage ... -2 Volts Unit No. 2 (driven rf-grounded-grid amplifier tube.)
Cathode Resistor 100 Ohms Unit | Unit 2
Plate Current o 10 Ma. Plate Supply Voltage ... 250 250 Volts
"} Obtained from cathode resistor. Plate Voltage oo 135 115  Volts
Grid Voltage oo -1 - Volts
Cathode Bias Resistor ... .. ... 100 - Ohms
Plate Current oo 10 10 Ma.
Grid Current oo 0 0 Ma.
Grid Voltage (Approx.) for
Plate Current of 10 pamp ... ... —14 - Volts
Peak Heater — Cathode Voltage:
Heater Negative with Respect to Cathode | 250 Volts
Maximum Circuit Values (Each Unit)
Girld Cireuit Resistanee’ wmmemmgemsemens .5 max. Megohm
80 . AVERAGE PLATE CHARACTERISTICS
lo 3’/ Each Unit
RS P =
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. 6BQ7-A
Westmghouse RELIATRON® tusss —

AVERAGE CHARACTERISTICS
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June 15, 1954

AVERAGE CHARACTERISTICS

Each Unit
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Westinghousé

RELIATRON® TUBES

4BS8
5BS8
6BS8

HIGH FREQUENCY TWIN TRIODE TYPES 4BS8, 5BS8 and 6BS8

May 15, 1958

The 4BS8, 5BS8 and 6BS8 are 9-pin miniature twin triodes 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 1, 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 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
Heater:

Current « oo v vt v o i n v e e
Warm-Up Time (Approx.)a . ..... 11 11
Direct Interelectrode Capacitances: (Shielded)*
Unit 1 Unit 2
GridtoPlate ... cuvvi v .15 1.15
Plate to Cathode . « v v v v v v v v v 0.15 0.15
Heater to Cathode . .. ........ 2.60 2.6
Inputs s s sswems s sr@wme s smme 2.60
OUIPUL . + v o v e vt e n e n s s e s e 1.2
Plate of Unit | to Plate of
Unit2 «vevomiissm@siassse 0.010
Plate of Unit 2 to Plate and Grid
of Unit; ssamuss smwwmes s 0.024
Grounded Grid Operation:
INPUt + et vt v eeeeeotoanenn 5.0
OUIPUL « v v v v v e v e e s e s e as 2.2
la— 73~
Max.
T /\ 15"
3 ”
s, | o

Small-Button
9-Pin Base

Supercedes 4BS8, 5BS8, 6BS8 Sheet Dated Dec. 15, 1956

Coated Unipotential
4BS8 5BS8 6BS8
Voltage (acorde) « v v v v v v v vt 4.5 5.6 6.3

Volts

0.6® 0.45® 0.4 Ampere

Seconds

max.

vuf
uuf
uuf
vuf

uuf

vuf

uuf

vuf

uuf

MECHANICAL:
Bulb

Outline « « vt vt vt it nneennnnns
Basing « . vt ettt i
Mounting Position . v v v v v v v i

MAXIMUM RATINGS:
Design-Center Values
Plate Voltage « « v v e v v vt v v e e v nn e
Cathode Current . v v v v v v v v oo v v o nns
Plate Dissipation . ... .ot
Peak Heater-Cathode Voltage:
Heater Positive with Respect to

Cathode ...... R
Heater Negative with Respect to
Cathode « s s csssvsssssomasssos

9AJ

T-6-1/2
Miniature 9-Pin
(JETEC E9-1)
6-2

9A)

Any

150 max. Volts
20 max. Ma.
2.0 max. Watts

200 max. Volts

200 max. Volts

Receiving Tube Section

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



4BS8
5BS8
6BS8

VVestinghousé

Page 2

CLASS A AMPLIFIER

Characteristics: (per unit)

Plate Voltage
Cathode Bias Resistor . ...

Amplification Factor . ...

Plate Resistance

PLATE MILLIAMPERES

30

25

20

CASCODE OPERATION

Characteristics:

150 Volts Plate Supply Voltage . ... ........ P 250 Volts
220 Ohms Grid Voltage. « v v oo v v AR L P -1 Volts
36 Plate Current v v v v v v vvvnnn. . e 16 Ma.
5000 Ohms Transconductance . .. ... ... .. 10000 umhos
7200 umhos Grid Cutoff Voltagem . ... .......... -6 Volts
10 Ma.
-7 Volts MAXIMUM CIRCUIT VALUE: (Eath Unit)
Grid Circuit Resistance. . . . ... .. S E W 0.5 max. Megohm
® 6%

* With external shield JETEC No. 315 connected to ground.

4 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
four times rated heater voltage to a circuit consisting of the tube
heaterin series with a resistance equal to three times rated heater

voltage divided by rated heater current.
O For plate current of 10 microamperes.

B For transconductance of 50 umhos.

AVERAGE PLATE CHARACTERISTICS
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4BS8

5BS8
6BS8

RELIATRON® TUBES

Page 3

CASCODE TRANSCONDUCTANCE

AVERAGE TRANSFER CHARACTERISTICS
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HOT INPUT CAPACITY
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Terminals

The information contained herein is furnished without assuming any obligations. The description and

%* |0 tums No. 20 wire
close wound on /8" form

K=1000 ohms
M=1,000,000 ohms
All Capacitances in ,J)J'

50 100
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CE-A118a

purchaser of tubes any license for circuits under the patent claims of Westinghouse Electric Corporation or others.
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illustration of circuits herein does not convey to the

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

3BU8
4BUS
6BUS

December 1, 1961

TWIN PENTODE TYPES 3BUS, 4BU8 AND 6BU8

The 3BUS, 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 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.

The 3BUS and 4BUS8 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....:eeeeeveveeassseesss Coated Unipotential
Heater: 3BUS 4BUS 6BUS8
Voltage (ac or dc) . . 3.15 4.2 6.3 + 10% Volts
Current . . ... veo. 0,60 £6% 0.45 £ 6% 0.30 Amperes
Wam-Up Time
(Note 1). o v v v v v 1 1 - - Seconds
Direct Interel ectrode Capacitances: (Unshielded)
Grid 3 to Plate (Each Unit) . . oo v v i v i v vn v 1.9 ppuf
Grid 1 to All Other Electrodes « v . v v v v v 0w o vt 6.0 puf
Grid 3 (Each Unit) to All Other Electrodes ... ... 3.6 ppuf
Plate (Each Unit) to All Other Electrodes. . ... .. 3.0 ppf
Grid 3, Unit 1to Grid 3, Unit 2 (Max.) ... ...... 0015 pupuf
MECHANICAL:
Bulb..... WF IR EE ST . siseme i smmenes §mm e T-6%
Bogésssnwissusovisswumus 9-Pin Miniature (JEDEC E9-1)
Ougline s s sssvniwues smmpisia @@ s amm@Es §olee e 6-3
Basing. « v v .0 o0 i e sFEee b smw s SeEwes 9FG
Mounting Position «. .. vv e v v o a0 0 2 v & ims ax B8 v (R ) Any
— 73"
Max.
25/,
M{:ﬂx. TéY2

Small-Button
9-Pin Base

MAXIMUM RATINGS:

Design Maximum Values (Note 2)

Plate Voltage « . « v v v v v v v vt S e s 300 max. Volts
Grid 3 Voltage:
Positive DC .. .o vv v v v v v S - 3.0 max. Volts
Negative DC. v e e v cevveeenanaenne 50 max. Volts
Positive Peak.: « « « s o coeecevencens 50 max. Volts
Grid 2 Voltage. « v v e v v v v v i v i venne vnn 150 max. Volts
Grid 1 Voltage (Negative DC). v v v o0 v v v 50 max. Volts
Plate Dissipation (Each Unit). .. .. .. .. 3 1.1 max. Watts
Grid 2 Dissipation e« vevvveeveesssn. 075 max. Watts
DC Cathode Current . « v v v v v v v v v a v v 12 max. Ma.
Heater Voltage with respect to Cathode:
Positive DC Component. . . . . L FIN Rt 100 max. Volts
Positive DC and Peak. . . . .« v . . 4 5 200 max. Volts
Negative DCand Peak. . « . v ¢ v v v v vt 200 max. VYolts
LIMITING CIRCUIT VALUES:
Grid 1 Circuit Resistance ... ... ... 0.5 max. Megohms
Grid 3 Circuit Resistance (Each Unit) ... 0.5 max. Megohms
TYPICAL OPERATING CHARACTERISTICS:
Both Units Operating
Plate Voltage . . . v o v oo v v ssaigw <100 100 Volts
Grid 3 Voltage. c « s e aes ceeeevonn -10 0 Volts
Grid 2 Voltage. . .. .. .. S8 18 % @8 88w 67.5 67.5 Volts
Grid 1 Voltage (Note 3). .. ... T .- - - Volts
Plate Current (Each Unit) .. ... v vt .- 2.2 Ma.
Grid 2Current. « v v oo v v v v v a v s s s 6.5 3.3 Ma.
Cathode Current. . « v v vt v v v e vn v 6.6 7.8 Ma.
Each Unit Operating (Note 4
Plate Voltage . . . .. .. s lagn w e aw 100 100 Volts
Grid 3 Voltage. . . v c v v vt vinnnnn 0 0 Volts
Grid 2 Voltage. . . . ... ot $Caret wxe sl s’ B7:5 67.5 Volts
Grid 1 Voltage. . . . . "PYIIER 18 e 0 (Note 3) Volts
Grid 3 Transconductance. . . ..... e -- 180 pmhos
Grid 1 Transconductance. « « v« o0 ot . 1500 = - pmhos
Plate Current . « v e o s s s o s s s sa o s .- 2.2 Ma.
Grid 3 Cutoff Voltage (Note 5) . ..... .- —4.5 Volts
Grid 1 Cutoff Voltage (Note 5) . . . ... .- -2.3 Volis

Receiving Tube Section
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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 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. Design-Maximum ratings are limiting values of operating and
environmental conditions applicable to a bogey tube of a speci-
fied type as defined by its published data, and should not be
exceeded under the worse probable conditions. The tube manu-
facturer chooses these values to provide acceptable service-
ability of the tube, talking responsibility for the effects of
changes in operating conditions due to variations in tube charac-
teristics. The equipment manufacturer should design so that
initially and throughout life no design-maximum value for the in-
tended service is exceeded with a bogey tube under the worst
probable operating conditions with respect to supply-voltage
variation, equipment control adjustment, load variation, signal
variation, and environmental conditions.
3. For grid 1 current of 100 microamperes.
4. With Plate and Grid 3 of other unit grounded.
5. For Plate current of 100 microamperes.
6 AVERAGE PLATE CHARACTERISTICS
Rated Heater Conditions Each Section Separately With Plate And
Grid 3 Volis = 0 Grid Number 3 Of Opposite Section Grounded
Grid 2 Volts = 67.5 _
NN EEEEE 0
5 Grid | Volts = +1.
+0.75
& T
o 4 Ll +0.5
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a HH
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o S E-E- (NN b
= 3 = =SESCaEe 0.25 H
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