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0PREFACE

ln  order that you  may obtain the maximum  benefit from  your Mullal.d Technical

Handbook, we ask you to read carefully this short description of the Handbook

Service  and  how  it  is  organised.

By following the  simple suggestions given  you  will ensure that your Handbook

is  always  up  to  date,  and  will  avoid  much  unnecessary  correspondence  and
work  both  at  your  end  and  ours.

THE  HANDBOOK

The   Mullard   Technical   Handbook   is   published   in   seven   volumes   plus   a

general   index.

You  may possess the complete Handbook, or only one or more of the volumes.

Should  you  wish  to  obtain  any  volumes  not  in  your  possession,  please  write
to   Mullard   Central   Technical   Services  for   subscription   terms,   quoting  the

serial  number  of  your  existing  Handbook.

KEEPING  THE  HANDBOOK  uP  TO  DATE

Each   volume  has  a  separate  index,  and   is  sent  out  complete  with   section
dividers   and   all   current   data   sheets   in   their   correct   positions.   As   new   or

revised  sheets  are  issued,  copies  are  sent to  all  subscribers, together with  a

r`        list  indicating  the  position  in  which  each  sheet  should  befiled.

ill

ACKNOWLEDGMENT  OF  RECEIPT  OF  HANDBOOK

ln   order  to   ensure  that  these   sheets   reach  the  correct  individual  you   are
earnestly  requested,  immediately  upon  receipt  of  your  Handbook,  to  detach
and   mail  to  us  the  ``Acknowledgment  of  Receipt  Card"  which  you  will  find

just  inside  the  cover.  Please  make  sure  that  the  name  and  full  address  to
which  supplements  should  be  sent  are  clearly  given  in  the  space  provided.

CHANCE  OF  ADDRESS  OR  OWNERSHIP

Any  change  in  the  name  or  address  should   be  notified  in  a  similar  way  by
using the "Change  of Address  or Ownership  Card" also  included  at the front
of each  Handbook.
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FILING  DATA  SHEETS

The  prompt  use  of  these  postcards  will  ensure  that,  as  far  as  is  humanly

possible,  our  mailing  records  and  your  Handbook  are  maintained  up  to  date.
This   can   be   achieved,   however,   only   with   the   co-operation   of   Handbook

owners,  not  only  by  notifying  us  of  change  of  address  but  by  filing  new  data
sheets  as  soon  as  they  are  received  and  removing  obsolete  sheets.

Neglect of this simple task may lead to loss of data sheets, and  an  incomplete
Handbook congested  with  out-of-date  information.

We occasionally  receive letters from  Handbook subscribers who  have allowed
their  Handbooks  to   become  disorganised,  asking  whether  they  may  return

them to  us to  be made  up to  date,  Please  note that we cannot undertake
this  service.  What  we  can  do,  however,  is  to  send  you  a  copy  of the  latest
index  so  that  you   can  check  the  contents  of  your   Handbook.  We  will  then
send  you,  free  of  charge,  copies  of  sheets  which  may  be  missing.

CORRESPONDENCE

Correspondence  concerning  the  Handbook  Service  should  be  addressed  to:
Mullard   Limited,

Central  Technical  Services,

Mullard  House,

Torrington  Place,

London,  W.C.1.

When   writing,   please   quote  the   SERIAL   NUMBER   which   is   given   on   the

introduction  page  of  each  Handbook.  This  number  links  up  with  our  records

and  mailing  system,  and  is  repeated  in  the  address  on  every  set  of  supple-
mentary  sheets  issued.  By  quoting  this  number  you  will  save  us  a  great  deal

of  work  and  avoid  delays  in  answering  your  letters.
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CONTENTS
Volume 1

Part  I
Receiving  and  amplifying  valves  (current types)

Part  11

Special  quality  receiving  valves
Television  picture tubes  (current types)
Miscellaneous  valves

Volume 2
Maintenance type  receiving  and  amplifying  valves
Maintenance type cathode  ray tubes

Volume 3
Part I

Cathode  ray tubes
Photoconductive  cells
Photoemissive  cells
Camera tubes
Photomultiplier tubes
Image  converter tubes

Part  11

Switching  and  indicating  gasfilled  diodes
Voltage  stabiliser and  reference  level  tubes
Decade  counter and  indicator tubes
Small  thyratrons  and  trigger tubes
Large thyratrons  and  ignitrons
Power  rectifiers  (valves)

Part  111

Transmitting  and  industrial  heating  valves
Quartz  crystal  units

Volume 3A
Communications  magnetrons
Industrial  magnetrons
Klystrons
Travelling  wave tubes
Disc  seal  triodes
Microwave components

Volume 4
Part I

Transistors  (AC107 to  AUY10)

Part.11

Transistors  (BC107 to  GET898)

Part Ill
Transistors  (OC16 to 2N3572)
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Part IV
Semiconductor diodes
Photodiodes  and  phototransistors

Part V
Rectifier diodes
Rectifier diode  stacks

Part V I
Thyristors
Thyristor stacks

Volume 5
Fixed  capacitors
Variable capacitors
Fixed  resistors
Variable  resistors
Non-linear  resistors
Electromechanical  components
Ultra-high  vacuum  devices
Tuners
Piezoxide  components

Volume 6
Part I

Permanent magnets
Wound ferrite assemblies
Magnetic  recorder  heads
Ferroxcube  multi-aperture  devices
Ferroxcube  storage  cores
Ferroxcube  switch  cores
Memory  systems

Part  11

Ferroxcube  rods, tubes  and  beads
Ferroxcube  U-cores  and  yokes
Ferroxcube toroids
Ferroxcube transformer  cores
Ferroxcube  pot cores

Part  Ill
Vinkors
High  frequency  vinkors

Part  IV
IEC  size  vinkors
lEC  size transformer  pot cores

Volume 7
Integrated  circuits
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Mullard  Technical  Handbook

GENERAL    INDEX    TO    VOLUME    TWO

This   index   in  alphabetical   sequence   includes  only  those   Mullard   Receiving  ands

Amplifying  Valves  and  Cathode  Ray  Tubes  which.  while  not  recommended  for

use  in  new  equipment,  are still  available for  maintaining  existing  apparatus.

The  issue  number  or  date  given  against  each  type  shows  the  latest  information
available,  and  should  correspond  to  that  given  on  the  data  sheet  a.t  the  bottom

left-hand  corner of each  page.

Issue  No.      Type
or Date         No.

a
Pages

Sept  67       Preface                                     4
act    67       General  Index  vol.  2        3

Re;:i¥:ns8(#nt?nTnpc!e!f#egs)

2       AZ31                                           2

Apr   60       CCH35                                  D1

3        DAF91                                         4

Sept   61        DAF96                           D1-D3

1        DCC90
1         DF91

2       DF96
3        DK91

a

2
2
2
4

D1-D2
2
4
4

Sept   61        DL96                              D1-D3

2       DM70                                        4

Apr    59       E80CC                          D1-D4

Mar    61        E80F                                D1-D2

Apr   59

Sept  62

Dec    58

Sept   59

Apr   59

Dec    65

Dec   65

Mar   60

D3

D1-D4
D1-D3

D1-D3

D1-D3

D1-D3
C1_C6

D1-D3

OCT.1967 (Suppl.  Issue 2/2)

Issue  No.      Type
or  Dale         No.

Pages

R#¥:nsiMaonjgteAnrn::!f#:s8)-contd.

Sept  60       E182CC                        D1-D2
0ct   59                                                D3
0ct   59                                          C1-C2
July   64                                              C3-C4

0ct    63       E186F                           D1-D4
0ct   63           „                                     CI
Feb    63       E188CC                        D1-D4
July   64                                               C1-C6
0ct   63       E280F                          D1-D2
Jan      64             ..                                            D3

July    63       E288CC                        D1-D2
4       EA76                                        2
2       EAF42                                       2

2       EBC33                                         2

Nov   58        EBC41                                          1

2        EBF80                                         4

Apr   65       EC86                            D1-D2
July    63       EC88                              D1-D2
June  61        EC90                             D1-D2
July    61        EC91                                D1-D2

4       ECC32                                     2
1        ECC33                                        2
1        ECC35                                       2

1        ECC84                                     4
May   62       ECC86                         D1-D2
July    61        ECC91                            D1-D2

Nov   62       ECC189                       D1-D2
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lvlullaLrd  TechnicaLI   HaLndbook

GENERAL    INDEX    T0    VOLUME    TWO

Issue  No.      Type
or  Date         No.

Pages

Re;=i¥;:iMaanj:teAnrn:##s5-contd.

May    60        ECH35                           D1-D3

2       ECH42                                      4

Dec    65        ECH81                           D1-D4

Dec   65             „                              C1-C12
1         ECL83                                          4

Dec   58  {E:!j{°bs°'ete)              1_2

Feb    60          „                                  3J
May    60        EF39                                D1-D2

Dec   58  {##                               2

Dec    58       EF50                                            2

1          EF55                                                   2

Mar   60
Feb    60
Feb     60

Mar    61

July    60

May   62

May   62

E F83                                D1 -D2

EF89                               D1 -D2

C1-C6
EF97                               D1 -D2

EF98                               D1 -D3

EH90                             D1-D2
C1-C8

2        EL33                                                 2

64       EL34                               D1-D2

62

Dec

Oct

D3-D4
D5

C1-C14
4
4
4
1

2

D1-D2
D3-D4

C1-C16
C17-C18

4
D1-D3

OCT.  1967 (Suppl.  Issue 2/2)

Issue  No.      Type
or  Date         No.

Pages

Receiving and Amplifying
VaLl Yes (Mojntenance 7.ypes)-contd .

May    62        EL91                                  D1-D4

May    62

Oct    58
June  60

June  60

May    62

C1-C9
D1-D2
D1-D2

2
D1-D2

C1

2

8

2

D1

2
D1-D2

C1-C6
2
2
2

6

D1-D2
D1-D6
D1-D6
D1-D2

Apr   60            „                              D3-D6
May   62            „                                C1-C9
Apr   60       M8091                           D1-D4
Sept  59            „                               C1-C6
June  60       M8212                           D1-D6
May   66            „                                         CI

May   62       M8248                           D1-D6
1         PA BC80                                      1

July    63       PC97                              D1-D2

2       PC C84                                   4
1        PCL83                                         4

Aug   60       PL81                               D1-D2
2       P L82                                           2
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MullaLrd  Technical   Handbook

GENERAL    INDEX    T0    VOLUME    TWO

IssueNo.       Type
or  Date         No.

Receiving  and  Amplifying
Valves (Mai.ritenance Types)-contd.

May    62        PY33                                 D1-D2

Mar    60        PY82                                D1-D2

2       uAF42                                       2

Dec    58   {3B€'41

1          UBC81

2        uBF80

2       UCH42

®

2

4
4
4

1A        uCL83                                   1-2

1„3+
2        U F41                                                2

3        uL41                                              2

2        uY41                                           2
Dec    65        YL1000                           D1-D7

Dec    65                                                 C1-C6

Mar    61

3

4

D1-D6

D1-D6

D1-D6

D1-D6
D1-D3

CI
D1-D6

Cathode Ray Tubes
(Mai.ntenonce  Types)

Jan      64       AW21-11                     D1-D6

lan     64                                                C1-C2

Aug   67       AW36-20Z                D1-D3
Aug   67       AW43-80Z                D1-D3

OCT.1967 (Suppl.  Issue 2/2)

IssueNo.       Type
or  Date         No.

Pages

Cathode Ray Tubes
(Mai.ntenance  Types)-contd.

Au8   60      Aw43nl8                 Di-D4
Aug   60       AW43-89                   D1-D4
Feb    62       AW47-91                    D1-D4

1       AW53JO                             4
Aug   60       AW53-88                   D1-D4
Aug   60       AW53-89                   D1-D4

Sept  67

(BE

D13-198#                D1-D5

GP

Sept67{D|3-2|!E;               D|_D6

4(

4(

Dec    60
(D87-5

DG7-5
DP7-5

D87-6
DG7i
DP7i
DB10-78
DH10-78
DP10-78

Dec    60                                               C1-C3
Mar   59       DG7-36                       D1-D2
Mar    59                                                C1-C3
0ct    59       DG13-34                    D1-D3

Dec   6o  (B#13j:                D,-D4

Aug   67       MW43J9Z               D1-D3
Aug   67       MW43JOZ               D1-D4

1        MW53-20                              4

Jan     61        MW53nlo                   D1-D4

Paoo 3



a

U

®



ZI

fl

ZI

ZiE]



U



FULL-WAVE  RECTIFIER
Directly-heated Power rectifiler for
a.c.  mainsaperated equipment.

-a

I

*

AZ3l

FILAMENT

LIMITING  VALUES

¥:ttrm¥xS.)max.
C  max.

EElr

Ec
f+

2 x 500         2x400

f

OCTAL   BASE

'SSUE   2

2 x 300
100

60

AZ31      1054-1
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AZ3I
FULL-WAVE  RECTIFIER

D.Irectly-heated  Power  rectifier for
a.c.  mains¢t)Crated  equipment.
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TRIODE   HEXODE

Triode  hexode  fior  use  as  frequency  chonger.  The

hexode section is designed for operation with a.g.c.

A

*

a

*1

CCH35

HEATER

Suitable for a.c.  or  d.c.  operation

lh

Vh
200            rnA
7.0V

CHARACTERISTICS

For  characteristics,   curves   and   operating   conditions,   see   data  for  type
ECH35.

Except  for  the  heater  voltage  and   current,  the  ECH35  and   CCH35  are
identical.

EZZE

Chat

lhh
k

9294       gt.93

Mk

Octal   base

All    dimensions   in mm

^PRIL  19cO (1)
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MINIATURE    DIODE    PENTODE

Short    grid-base    f)entode,    Particularly
suitable  for   A.F.  voltage   amt)Iifilcation,

combined   with    a   single   diode.

®

®

a

®

DAF9 I

FILAMENT
This  valve  is  suitable  for  d.c.  operation  only.

Vf
lf

CAPACITANCES      (Measured  without external  shield)
Ca-gl
Cln

Gout

Cad__all

CHARACTERISTICS
Pentode  Section

Hgl-g2

1.4V
0.05               A

Diode  Section
The  diode  anode  is  located  at  the  negative  end  of the  filament.

LIMITING   VALUES

Pentode  Section
Va  max.
Pa  max.
Vg2  max.

Pg2  max.
Vgl  max.
Ik  max.

*Rg1-I  max.

*   Rgi_f  max.±22M  a  if grid  current  biasing  is  employed.

This  valve  can   be  used  without  special   precautions  a,ga.inst  micro-
phony  in  circuits  in  which  the  input  voltage,  V"„   is   not   less  than
40  mv for an  output of 50  mw from  the  output stage.

Diode  Section
P.I.V.   rna.x.
lad  max.
'a(,   (pk)   max.



MINIATURE    DIODE    PENTODE

Short    grid-base   I)entode,    Particularly
suitable  for  A.F.   voltage   amplifilcation,

combined   with   a    single   diode. u
DAF9 I

OPERATING     CONDITIONS     AS     RESISTANCE     COuPLED     A.F.
AMPLIF.ER,  CONNECTED  AS   PENTODE.     (VgFO).

Vowi*.*        VouI*.*-VT::-   (V  I.in.a.)1g2           Vout               Vout

(prA)      Tvi=      (Vr.in.a.)

*  DtoF5°/o.
**   Grid  resistor  of following  valve.

OPERATING     CONDITIONS     AS     RESISTANCE     COUPLED     A.F.
AMPLIFIER,  CONNECTED  AS  TRIODE.     (g2to a).

Vb              Ra                       la                 Vo`it              Vuut              Dtot              Rgi*

(V)         (kr2)             (rnA)          TV;i      (V,.Tn.s.)       (°,/6)          (MQ)
90               220                  0.25         11.0               5                   1.0               0.68
90                470                  0.13          11.5                5                    0.8                1.5
*   Grid  resistor of following  valve.

ISSUE   3



MINIATURE    DIODE    PENTODE

Short    grid-base    Pentode,   Particularly
suitable  for  A.F.  voltage   amplifilcation,

combined   with   a   single   diode.n

®

DAF9 I

+           fq3

87G    BASE



DAF9 I
lvIINIATURE    DIODE   PENTODE

Short    grid-base    Pentode,    Particularly

suitable  for  A.F.  voltage   amf)Iification,

combined  with   a   single  diode.

i . I ..
1' I

I.... . 11 I

d'
a+III I III III III fu -

-

I I I --I II I I
>9II I -I I I

>I06I I
I

I

*

' I I I III III I I I.I
I II I I. -.

I I . =I I

!8;+#
I I I I I

§
. I I III

I I . I
I I I- I I

II I I
I I I I

I

t

I
1 I . .
I I . I

I It I
I I \ I I I .I i.

III

II

_`E         a              ¥              9              8

ANODE  CURRENT   PLOTTED  AGAINST  ANODE  VOLTAGE  WITH

CONTROL-GRID  VOLTAGE  AS   PARAMETER

DAF91     55S-4

u
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U

®



DIODE   A.F.   PENTODE

Short   _  grid-base     Pentode,     suitable     for     a.f.     voltage
amplifiication    in    battery    operated    receivers,    combined
with   a   single   diode.

DAF96

FILAMENT
Suitable  for  d.c.  operation  from  a  series  or  parallel  supply.

Series
Vf                                                                                                                       1.3
If24

CAPACITANCES   (measured  without external  shield)

Ca-g1

r\

a

®

Cad-ap
Cad-gl

CHARACTERISTICS
Pentode section

Vgi  max.  (lgi  =  +0.3HA)

Diode section

The  diode  anode  is  located  at  the  negative  end  of the filament.

OPERATING    CONDITIONS    AS     RESISTANCE     COuPLED     A.F.
AMPLIFIER
Pentode  connection

Source
impeda,nce    Rgi***

(kQ)           (MQ)
0

470
0

470

1,0
1.0
2.0
2.0

lk             Vout           Vout

(rA)         V=    (Vr.in.s.)
85              55              5.0
85              50             5.0
85              65              5.0
85             60             5.0

*Based on  line voltages of 67.5 and  90V decreased  by the negative bias for the
output  valve.

**Rg2  by-passed  to  earth  by  0.47HF  capacitor.

***Grid  resistor  of following  valve.

SEPTEMBER   1961   (1)



DAF96 DloDE   A.F.   PENTODE

OPERATING     CONDITloNS     AS     RESISTANCE    COuPLED    A.F.
AMPLIFIER

Triode connection  (g2 to a)
Source

Vb*                  Ra                 Rgi    impedance   Rgi**               lk                V,nit             V„„

(V)                (MQ)            (MQ)         (MQ)          (Mr2)              (HA)               V==         (Vr.in.i.)
85                   0.22                  10                 0                  1.0                  210                  11                    5.0

85                   1.0                    10                 0                 1.0                    60                 12.5              5.0

64                   0.22                  10                 0                  1.0                  135                  11                    5.0                  3.0

64                  1.0                    10                 0                 1.0                    40                 12                  5.0                 3.0

*Based  on  line  voltages  of67.5  and  90V  decreased  by  the  negative  bias  for            \J
the  output  valve.

**Grid  resistor  of following  valve.

LIMITING   VALUES

Pentode section

Vb  max.  (absolute)
Va  max.

Pa  max.
Vg2  max.

Pg2  max.
Ik  max.

Rg1

Rg1

This  valve  can  be  used  without  special  precautions  against  microphony  in
circuits in which the  input voltage, Vi,I  ,  is  not  less than 20mv for an  output
of  50mw from  the  output stage.

Diode section
P.I.V.

lad  max.

iad(pk)   max.

SEPTEMBER   1961   (1)
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DIODE   A.F.   PENTODE DAF96

®

rl

®
t+       ti93                        87GBos¢
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MINIATURE   DOUBLE  TRIODE

Rf;Fr.uds°eui!ebt:tot::y.Por;'e#=::Idyintended

portable  transmittersa

®

Zil

a

DCC90

FILAMENT

This   valve  is  suitable  for  d.c.  operation  only.

Ser/.es.        Vi  applied  across  two  sections  in  series  between
pins  I  and  7.      Vg  referred  to  pin   I.

Para//e/.   Vi  applied    a.cross    the  two  filament   sections   in
parallel  between  pin 4 and  pins   I   and  7  connected
together.
Vg  referred  to  pins   I   and  7  connected  together.

Series                              Parallel

V|                            2.8                                   I.4                        V

11                                      0.11                                          0.22                           A

For   series   filament   operation   a,   shunting   resistor   must   be

i;:uB:;h-C:t:ei:Seh::C:r::cssi,:o:::::S€fi!;:ih]i:!tes:::u:ii::tth::it;!e::en¥S::]i:I;e:naacnrfohs:

MOUNTING  POSITION

CAPACITANCES  (measured  without  external  shield)

Ca`-a`

Cg_f  (each  section)

caj  (each  section)

ca_g  (each  section)

CHARACTER.STICS  (each  section)

0.32       HprF

0.9          prprF

I.0           prHF

3.2          HItF

Any

90V

-2.5            V

3.7         rnA

15

8.3         k f2

I.8   rnA/V



DCC90
lvllNIATURE   DOUBLE  TRIODE

R.F.   double   triode   Primarily   intended
for  use   in  batterycoperated

Portable  transmitters.

OPERATING  CONDITIONS AS  PuSH  Pull  R.F.  AMPLIFIER
OR    OSCILLATOR   AT   40   Mc/s.   (lntermittentoperation)

Va
*Vg

Rg-I
Rk
V,n(pkt

la

1g   (approx.)
pg  (approx.)
Pout  (approx.)

135
-20

4.0
570

2x45
2x15
2 x 2.5
ZOO

2.0
*  Obtained   from   fixed   supply,   or   by   means   of

cathode   or   grid   resistor   of  valve   shown.

LIMITING   VALUES   (Intermittent operation)
Va  max.
Vg  max.
1&  max.
1g  max.

Pa  max.

135
-30

2x15
2 x 2.5
2 x  I.0

::Lec::::TnugosuLuospte5:ti:au:i:;;o5Yoeo/oTaximumcurrentand

-f+

121

B7Q   BASE

lssuE  1

®

DCC90    158-2



MINIATURE   VARIABLE-lvlu
R.F.   PENTODE
Variable-mu  Pentode for  use  as
a  controlled   R.F.  or  I.F.  amplifier.

Eil

a

®

a

DF9I

FILAMENT

This  valve  is  suitable  for  d.c.  operation  only.
Vf
1'

CAPACITANCES
Ca-g|
Cln

Cou'

I.4V
0.05               A

OPERATING   CONDITIONS   AS   R.F.   OR   I.F.-AMPLIFIER

45
45

0
I.7

0.7
700

(g in -10  HA/V) -I 0

LIMITING    VALUES

t+             f. 9S

350

87G    BASE

L    l9mm._
I   _         HA*

iEtA X<I

tl  H   u   u I

DF91      1157-1



DF9l
MINIATURE   VARIABLE-Mu

R.I=.    PENTODE

Variable-mu  Pentode for  use  as
a  controlled  R.F.  or  I.F,  amplifiler.

(

I .I I
. II
I I
I

>0i)I >8II
>uldIII

afuI

>iI
I I I

>afuII
>u)T

I

>>u)¢rl+®;i;a I
I

>U16 II. II ® I I I
I I
I I I I I I I

I I II I II I I I II I
I I I

I I
11 I I-II III I.

I
I I. I

I
I I

I

I

a,a           t                 n                -N-Ji

ANODE   CuRRENT   PLOTTED   AGAINST   ANODE   VOLTAGE

WITH   CONTROL-GRID  VOLTAGE  AS   PARAMETER

u

u

®



MINIATURE   I.F.   PENTODE

Variable-mu  Pentode:  for  use  as  an  i.f.

amt>Iifier in battery aperated  receivers.

DF96

FILAMENT

Suitable  for d.c.  operation  from  a series  or  parallel  supply

Series                            Parallel
1.4V

25mA

CAPACITANCES

OPERATING   CONDITIONS   AS   I.F.   AMPLIFIER

*Vo.--VTJ
Rg8

Vgl
Vg8

®

®

8in
ra

prgl-g2
Vgi(8m±10ttA/V)
Req

V
kQ+

*Based  on  line  voltages  of  67.5  and  90V  decreased   by  the  negative

bias  for  the  output  valve.

LIM.TING  VALUES

Vb  max.  (absolute)
Va  max.

Pa  max.
Vg2  max.

Pg2  max.
Ik  max.
Rgi_k  max.
Vg]  max.  (lg,±+0.3prA)

ISSUE   2 DF96     1056-1



DF96
MINIATURE   I.F.   PENTODE

Variable-mu  Pentode fior  use  as  an  i.f.
amplifiler in battery operated  receivers.

'+         f-.a 3,S

EEHE

87G   Base

Issue  2 DF96     1056-2



MINIATURE   HEPTODE
FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  frequency  changer
in  battery-aperated  receivers,  and  suitable  for  A.V.C.

DK9l

FILAMENT

This  valve  is  suitable  for  d.c.  operation  only.

VI
lf

CAPACITANCES

®

OPERATING   CONDITIONS

Va
Vg2+g4
Vg3
Rgl
ra

i:a(8c=5prA/V)

i::+84

OSCILLATOR   SECTION

LIMITING   VALUES

1.4
0.05

(::=¥::-va
8in   (g1-g2+g4+a)

Va  max.

(:::::,bkaT,x.
Vg3  max.
Ik(o)  max.

DK91      158-1



DK9I MINIATURE   HEPTODE
FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  frequency  changer
in  battery-aperated  receivers,  and  suitable  for  A.V.C.

CIRCulTS

|F.r:!uweanvceyrcehca.1;::aci:c#saenmaFi:#yg.trheecepyf:1;,f.?rgFyeTegLUFagaeng

ln  these  circuits-

C           designates  a  decoupling  capacitor.

LC         jrses?st:'iacTeonft,ecst°tkhean°fo.!2Q.HH   inductance  and  with   a   d.c.

LB         is  the   booster  coil   which   should   be  designed   to   resonate

;:stc°bnj,uon;tjt°hneY:i;herjtijmi:a:;a:£:scha:=Cj;°arveatb:nfdr.equF:nrc!

;jt:e::,Eeer:::Oto:::ir:egqa:t::4C.;a5ngic!/i:5t:kuc`,/:::i:Mec:s:,::s:te:r:::|r8cua,:
C±100  L4LtF,   Lb±11   HH.

L|>          is the short wave  coil  and  should  have  a Q  of approximately
115  at  6.5  Mc/s.

87G   BASE

Issue  3 DK9t     158-2
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MINIATURE   HEPTODE
FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  f.requency  changer

in  battery-operated  receivers,  and  suitable  for  A.V.C.

DK9I

_                 ®Crv  H

I       ±c      27ro          E±
DK9l Dr,I

_==j     I      pF

C                                 LT-

00Kn

r
i ±c LT+

-I       ±c               ,exA I
DK9l DF9'

_==-      'cO  F

SJ

CLT-

I00VLc10K

I H tJLS+¥
OS0A

i
liti ±c LT+



DK9l
MINIATURE   HEPTODE

FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  frequency  changer
in  battery-aperated  receivers,  and  suitable  for  A.V.C.

0®u) II I

>®I

\
I

® \~

I (.

I I- I
•

I III \
\

I

a,gL*
IIa

I I II
I

•1I
I

I I
I

~ I I
I

I

E
Ill.

I

®

'>qI>® I

(

I
'

I
I I

I I

llMI-
I '
I I

I Ill
I I

I

)
I I I

I I
I I I

ANODE    CURRENT    PLOTTED    AGAINST    ANODE    VOLTAGE

u
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MINIATURE   HEPTODE
FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  frequency  changer
in  battery-operated  receivers,  and  suitable  for  A.V.C.

DK9I

CW)•)0S)0500
5 I Ik(rnA65432I0

. I I
I

C I
I I

11.
11

><_

J- 11

+ 1 I

I IVI IaI

92

0r .

I

I 11 I

'1 I

I '1 II I 11 I

I • • 2_ • 3 • • 1g, (uA )

pgfu3002SOZOO'51050a
I I I

I I I I I I Ik(6m5432I0
I 11 I 11 I I

) I Igc ' I

I
11.I.I-

I Ill
1-

_''

I

11
I

r

11
A

' I I 11
I .I I

I II I I 11 I
I r I I I I I 11

I IL,        lL; 1®
11 OrV^^^^= 6r] . 5;N

I

I
11 11111 1111 Ill

I
I.I.11. 1111'1 11'1 I 111111 1'1111 111111I.

I I

II

I • 0               ZOO               360 19'     (l]A)

CONVERSION   CONDUCTANCE  AND  CATHODE  CuRRENT  PLOTTED
AGAINST   OSCILLATOR-GRID   CURRENT

Rg[=0.1  M  f2                      Vg3±O

lssuE  3



DK9I
MINIATURE   HEPTODE

FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  as  frequency  changer
in  battery-aperated  receivers,  and  suitable  for  A.V.C.

540 11. I I I I I I 1 I I I• Ill '
.I I 11 1

11 I .
I I I

I I

11111

E
I  (

.

I 1111        IV92+4(v) I

(

9 I\

I IA
I

I
A 4 5 45 10 • • I 5 0 I

- . a 9 • 45 I • • ••.• I 5 0
•6 7. 5 67.5 10 • • •... 2 5 0

11

D 9 0 67.5 '0 • • ••.. 25 0 I

I I

I 9 I V9aI rV iee aV
a

bI y  adjustuessho ingWn. VoSC ta I

/
1I aSC an 92+94` I

I

I II II
I '
I .

I I
I /

I /
I

I
I I

/I
.

I,

I Jl
I,

A

A- `
I ..

I
I

1 I. I

Vg3   (V)     -,6 I 2 -8 -4

CONVERSION   CONDuCTANCE   PLOTTED  AGAINST

CONTROL-GRID  VOLTAGE
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HEPTODE
FREQUENCY  CHANGER
ry\iniature  heptode,  Primarily  intended  as

rl

a

A

DK92
fre.qu?ncy  changer  in  battery-operated  receivers,  and   suitable  fior  a.v.c.    It   combines
a  high  conversion  conductance for this type  of valve with  a   low -oscillator  clrive  voltage.

FILAMENT

Suitable for series  or  parallel  operation,  d.c.  only

Vf
lf

CAPACITANCES

Ca-all
Cg3--a]|

Cg2-a]l
Cg1-all
Ca-g3
Cg2-g3
Cg1 -g3

Cg1-g2

OPERATING  CONDITIONS

V8.--VrJ
Vg3
Rg4
Rg2
Rg1-i+
Vg4  (approx.)

(approx.)
(r.in.s.)

(for  100  :  1    reduction   in   gc)

Series
1.3

48

Parallel
1.4

50

8.5
7.5
5.0
4.0

<400
1.6

<200
3.0

*Optimum  value.  In  a typica.I  circuit,  lgi should  be  between  50prA and  250HA.

Oscillator  Section  (with  gi connected  to f+)

Va
Vg4
Vg3
Vg2
1g2

8in(g1-g2)
prgl-g2

FEBRUARY  1960  (I)



DK92 HEPTODE
FREQUENCY  CHANGER

LIMITING  VALUES

Vb  max.   (absolute)

Vb  max.

Va  max.

Vg4  max.

Vg2  max.

Ik  rna.x.

Rg3-f  max.

Rgi_1  max.

f+.95   f-

h + E] i

87G   Base

All   dimensions   in  mm

FEBRUARY   1960  (I)

+,9max

XaE10SI XC'ELr)tLr)

11



HEPTODE
FREQUENCY  CHANGER DK92

ra(MQ)loo301030I.00.30.I I I ) . 11 69'9 I(rnA)'03.aI.00.30.Ia.03a.0' gc(,A/V)1000300loo30103.0I.a
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I
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11 11 111 E=|
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11 11 I I
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11 11
1g
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11 11 1 Jm I I
I I I

I I
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ELECTRODE   CURRENTS,   CONVERSION    CONDuCTANCE    AND    ANODE

IMPEDANCE   PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE

FEBRUARY  t960  (1)

®



DK92 HEPTODE
FREQUENCY  CHANGER

Vosc(V)403020100 ra(Mn)2.0I.5I.00.5a DK92 6920 I(rnA)432I0
(Rke£,gctwA/V)400300200looaI                            I                           Ill

Va=Vb=85Vg3I0Rg'-f+=27892=33Rg41180 VVknkQkQ
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\
I

\ I

I
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I I

-. I

' I
I

Vosc' I I
I

I I

11

IE I I I
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I
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I
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I

a 10020a 19,   froA)

ELECTRODE   CURRENTS,   CONVERSION   CONDUCTANCE,   ANODE

IMPEDANCE,  EQulvALENT   NOISE   RESISTANCE   AND  OSCILLATOR

VOLTAGE   PLOTTED  AGAINST  OSCILLATOR-GRID  CURRENT

FEBRUARY   11.60   (1)



HEPTODE
FREQUENCY  CHANGER DK92

Cu8 I
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I
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MINIATURE   HEPTODE
FREQUENCY   CHANGER

##ag%rr?nhE%tt°tde:;P#aatr:!%:ee;vdeeffa°nrduss:,taasb;effoe:ua%;cY.

DK96

FILAMENT

Suitable  for d.c.  operation  from  a series  or  parallel  supply.

Series                                       Parallel
1.3                                                         1.4
2425

CAPACITANCES
CELall
Cg|-all
Cg8-all
Cg3-all
Ca-gl
Ca-g2
Ca-g3
Cg|-g8
Cg1-g3
Cga-g3

TYPICAL  OPERATING  CONDITIONS

+

:#::::)

Vg3!fe°dru4c?loo;tinge)

OSCILLATOR  SECTION   (With g] connected to f+)

V8,--Vo

#:
Yg:1

8in(g1-g2)
Hg|-g2

*Based  on  line  voltages  of  67.5  and  90V  decreased
bias  for  the  output  valve.

lssuE  2



DK96
MINIATURE   HEPTODE

FREQUENCY   CHANGER

Miniature  heptode, Primarily  intended  for .use  as. a fr_equency
changer  in  battery  operatecl  receivers  and  suitable  for  a.g.c.

LIMITING   VALUES
Vb  max.  (absolute)
Vb  max.
Va  max.

max.

tt795      t-

EEE

lssuE  2

87G   Base

u

DK96     1057-2



MINIATURE   HEPTODE
FREQUENCY   CHANGER

##an:agteurr€nh%tt°t::;P#aatr:8y:en:eervdeerdsfa°nrdussuejtaasbEef;oerquae.ng:cY.

Eil

DK96

2391
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I
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I
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ANODE   CURRENT   PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE   WITH
SCREEN-GRID   VOLTAGE   AS    PARAMETER



DK96 MINIATURE   HEPTODE
FREQUENCY   CHANGER

##agteurr:nh%tt°tde:;P#aatr:'dy:en:ee:vdeerdsfa°nrduss:jtaasbFeffoe:uae.ng=cy.

2392
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MINIATURE   HEPTODE
FREQUENCY   CHANGER
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DK96 MINIATURE   HEPTODE
I=REQUENCY   CHANGER
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MINIATURE   HEPTODE
FREQUENCY   CHANGER

Miniature  heptode,  Primarily  intended  for  use  as  a  frequency
changer  in  battery  operated  receivers  and  suitable  for  a.g.c.rl

DK96
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MINIATURE   OuTPuT   PENTODE

Output Pentode with  centre-tapped  fillament

for  use  in  battery  operated  equipment.

DL92

FILAMENT

This  valve  is  suitable  for  D.C.  operation  only.

Single Section

0

A

Vi applied  across  the two  filament  sections  in  series,
between  pins  1  and  7.     Vg]  referred  to  pin  1.

Vi applied across the two filament sections in  parallel,

S::[:feenrrEjdn t5oapnj:  B.!ns  1  and  7  Connected  together.

Vf  applied   across  one  section   of  the  filament  only,
between  pin  5  and  either  pin  1   or  pin  7.

Series                     Parallel

Vl
11

MOUNTING    POSITION

CAPACITANCES
Ca-g|
Cln

Cou,

CHARACTERISTICS

la

1g2

8in
u.g1-g2
ra

Single Section

1.4V
0.05                  A

< 0.4           HprF
4.35          prprF
6.0            prlt F

Filament   Connection
Parallel

90V
67.5                   V
-7V

7.4             rnA
1.4              rnA
1.51      mAIV
5.0

100

OPERATING  CONDITIONS  AS  S.NGLE  VALVE  CLASS   "A"
AMPLIFIER
Series  filament  connection

lssuE  2 DL92     1057-1



DL92 MINIATURE   OuTPuT   PENTODE

Output Pentode wi`h  centre-tapped  follament

fior use  in  battery operated  equipmen..

Parallel  filament  connection

Vg8
Vgl
la(a)

Lg:,O,
V,n(I.in.e.)

Pout
D'ot

Single section  of filament

Vln(I.in.B.'
Pout
Dtot

OPERATING   CONDITIONS   FOR  TWO  VALVES   IN   PuSH-Pull
Series  or  parallel  filament  connection

Va                                    67.5
V BT`                                            €M_ -5

Vg1                                  -12
2 x 1.5

::,o(,max.  sis.,      zx5:!5

:::,o,,max.  sig.,    2x6.5
Ra-a'
VIIl,g-g)(,.in.BJ              17

Pout                               340
Dtot                                      5.0

LIMITING   VALUES

'SSUE   2

Va  max.
Pa  max.
Vga  max.
pk88mT:r.

RgLi  maLx.

76
76

-13.6
2 x 1.5
2 x 7.0
2 x 0.35
2 x 2.6

9.0
20

490
5.5

90
90

-16.5
2 x 2.0
2 x 8.4
2 x 0.35
2 x 2.7

10
23

780
6.0



MINIATURE   OuTPuT   PENTODE

Output Pentode with  centre-tapped filament

for  use  in  battery  operated  equipment.

fl

®

®

e

DL92
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DL92
MINIATURE   OuTPuT   PENTODE

Output Pentode with  centre-tapped filament

for  use  in  battery  aperated  equipment.
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MINIATURE   0uTPUT   PENTODE

Output Pentod€ with  cent_re-tapped  filament for  use  in  battery
oP?ratecl    equipment.  .    Designed   for   operation   with    equal
voltages  on  anode  and  screen-grid.

®

a

rl

®

DL94

FILAMENT

This  valve   is  suitable  for  d.c.  operation  only.

Seri.es                       Vi  applied   across   the   two   filament  sections   in   series,
between  pins  1   and  7.   Vg]  referred  to  pin  1.

Paro//e/                 ¥€tawpep:iedpjancr5°S:ntdhepjtn:°T f'::Te7ntc:encnti:::djntopgaerta|'ee::

Vg]  referred  to  pin  5.
S/.ng/e-Secti.on       Vf    applied    across    one    section    of   the   filament    only,

between   pin  5  and  either  pin  1   or  pin  7.

vf                     Se2r.'8S                    Pat:1/e'              Sling/ei::ctlon   v
lf                           50                              100                                   50              rnA

MOUNTING   POS.TI0N             Any

CAPACITANCES   (Measured  without external  screening)
Ca-g|
Cln
Cout

CHARACTERISTICS
Filament  Connection

Va
Vg2
Vgl
la

1g2

8in
ltgl-g2
ra

Series
90
90
4.5

7.7
1.7
2.0
7.5

120

0.2            pF
5.5             pF
3.8             pF

Parallel
90V
90V
4.5V

9.5         rnA
2.1          rnA
2.15 rnA/V
7.5

100             kQ

OPERATING   CONDITIONS  AS  SINGLE  VALVE  CLASS  "A"
AMPLIF.ER

Series filament connection.
Va
Vg2
Vgl
la(o)

ig:,o,
Yin(r.in.s.)

Pout
Dtot

Parallel filament connection.
Va
Vg2
Vgl
la(o)

lg2(o)

Ra
Vill(r.in.a.)

Pout
Dtot



DL94 lvllNIATURE   OuTPUT   PENTODE

g::Pauttepdenetqo:fipw:et::entEee-s;ag3g#fi:'amoepnetrf:ironu:ewiinthbaettqeuray.,
voltages  on  anode  and  screen-grid.

Single section of filament.
Va
Vg2
Vgl
la(o)

lg2(o)

Ra
V,n(r.in.s.)
Pout
Dtot

OPERATING  CONDITIONS   FOR  TWO  VALVES   IN   PUSH-Pull

Series or parallel filament connection.
Va
Vg2
Vg1

i:,(0+ax.sig.)

i::,(Ohax.sig.)
Ra_a
V,zl(g-g)r.m's.
Pout
Dtot

Single section of filament.
Va
Vg2
Vgl

i:,(o+ax.sig.)

:::,(O+ax.sig.)
Ra_a
V,n(g-g)I.in.8.

Pout
Dto'

82
82
i).2

2 x 2.0
2 x 5.6
2 x 0.5
2 x 2.1

14
12.2

460
3.5

LIMITING    VALUES
Va  max.
Pa  max.
Vg2  max.
Pg2  max.*lk  max.

RglJ  max.
*lk  max.  for  each  1.4-volt  section  of filament  is  6mA.

90
90
-9.1

2 x 1.0
2 x 3.3
2 x 0.3
2 x 1 .3

30
13.8

300
2.7

u



MINIATURE   OuTPUT   PENTODE

°#o;?aau:eepds%:d:;npow#eet:at:edns`§ie5s`:agnp%#ram#°t,ronusew',nthbaettqeuray,

t5

®

a

DL94

f+       'ct'93     f- 87G   BASE
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DL94 MINIATURE    OuTPuT   PENTODE

°#au:epdenet::;pwmjet::entge=s:°q%e:dffi:'ram#.af:,ro::e#.,nthba:`qeu'aY.,

voltages  on  anode  and  screen-grid.
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OUTPUT  PENTODE

Output  Pentode  with   centre-tapped   fillament  for   use   in
battery  operated  equipment.

DL96

FILAMENT
This  valve  is  suitable  for  d.c.  operation  only.

Series

V[ applied  across the two filament sections  in  series,  between  pins 1  and  7.
Vgi  referred  to  pin  1.

Parallel

¥,fn:Pip::8;Ccr::Sn::tee£Wt:gfi;'tahme:.ntv::C;::enrsr:i::r;:lnel5.betweenpin5and

®

Eil

e

Single Section

¥ifthaeprp::ndta::O;.Sone

From  a  parallel  supply

Vf
11

From  a series  supply

Vf
lf

section   of  the  filament  only,   between   pin   5  and

Series                                   Pa rallel

2.8                                          1.4              V
25                                      50            rnA

2.6                                            1.3               V
24                                    48           in A

The filament must be shunted to ensure the correct filament voltage across

:a::dseedcttjh°ant.::csheEi:amt:n't.t;e::jdonh.its.sEaut;:erteseapraeraet:;':gehd.t.[t["ec°m-
lf a  pair  of  valves  are  used   in  push-pull  in  a.  50mA  series  chain,  then  the
corresponding   filament   sections   of   each   valve   must   be   connected    in

::::'t'Fv'ea::irtho:spea::iso::.sScgt[jor::ejrnres:rj:sbjAtr:sistormustshuntthemore

CAPACITANCES

Ca-gl
Cin
Cout

CHARACTER.STICS  (parallel filament connection)

90V
85V
85V
-5.2            V

5.0         rnA
900              HA

1.4    rnA/V
7.0

150               kf2

0V

SEPTEMBER  1961   (1)



DL96 OuTPUT  PENTODE

OPERATING   CONDITIONS   AS   SINGLE   VALVE   CLASS   "A"
AMPLIFIER

Series filament connection
Vb
Va
Vg2
Vgl
la

1g2

Ra
Vim(r.in.s.)

Pout
Dtot

Parallel filament connection

yin(r.in.s.)
Pout
Dtot

Single section of  filaLment
Vb
Va
Vg2
Vgl
la

1g2

Ra
Vim(r.in.s.)
Pout
Dtot

OPERATING   CONDITIONS   FOR  TWO  VALVES   IN   CLASS
PuSH-PuLL

All filament sections  in  parallel
Vb

*Rk

la(o)

la  (max.  sig,)
lg2(o)

1g2  (max.  Sig.)
Ra-a,
Vim(g1-g1)r.in.s
Pout
Dtot

67.5
470

2 x 2.3
2 x 3.4

2 x 430
2 x 0.95

20
11.4

220
3.0

90
560

2 x 3.25
2 x 4.75

2 x 600
2 x 1.5

20
15.8

420
4.0

"AB„

*An   additional   3.5mA   is   fed   through   Rk  to   simulate   the   current   from

previous  stages.

SEPTEMBER  1961   (1)



OUTPUT  PENTODE

a

rl

A

DL96

OPERATING   COND.TIONS   FOR   TWO   VALVES   IN   CLASS   "a"
PuSH-Pull

All filament sections  in parallel
Vb
Va
Vg2
Vgl
la(o)

la  (max.  sig.)
Ig2(o)

1g2  (max.  Sig.)
Ra-a
Vim(g1-g1)r.in.s.
Pout
Dtot

67.5
61.5
61.5
-5.8

2 x 0.75
2 x 3.4

2 x 1 40
2 x 0.95

20
11.4

220
3.0

LIMITING  VALUES

Vb  max.  (absolute)
Vb  max.
Va  max.
Pa  max.
Vg2  max.
Pg2  max.

*lk  max.  (parallel  fila.ment  connection)

Rgi_f  max.

*Ik  max.  for each  1.4V section  of the filament  is  3mA.

f+       fct,93    f -

EE]riE]

f-f+

87G  Base

SEPTEMBER   1961   (1}

90
81.5
81.5
no.5

2 x 1.0
2 x 5.0

2 x 1 80
2xl.3

16
15.8

440
2.6
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SuBMINIATURE  TUNING  INDICATOR

Directly  heated  subminiature  tuning  indicator  suitable  for
use  in  mains  or  battery®Perated  receivers.

DM70

FILAMENT

1.4V
25mA

Notes on  filament voltage supplies :-

Battery-operated receivers
The filament  may  be fed  from  a  1.4V  battery  or it rna.y  be connected
in series with the filaments of other valves in  the receiver.  provision
being   made   for   a   suitable   shunting    resistor   if   necessary.     The
operating   conditions   indicate   which   filament   pin   should   be   con-
nected  to  the  earthed  side  of  the  demodulator  circuit.

A

®

Mains-operated  receivers   (Vi±1.3V)

The  filament  may  be  fed  from  a.  6.3V   heater  transformer  provided
it  is  connected   in   series   with   a   220Q,1W,   50/o   resistor.     If   the
heater transformer has a centre-tap giving 3.15V,  a  series  resistor of
82f2,  O.5W,100/o  may  be  used.

If  desired,   the   filament,   shunted   by   a   suitable   resistor,   may   be
included  in  a  series  heater  chain  provided  it  also  includes  a  current
limiting   device.

With  either  form  of connection  in   mains-operated.  receivers,  pin  5
must  be  connected  to  the  earth  side  of  the  demodulation  circuit
for  satisfactory  operation.

VALVE  CONSTRUCTION  AND  MOUNTING  POSITION

This  valve  is  a  triode  in   which  the  grid   is   in   the  form   of  a  plate
containing a tapered aperture.   The anode  is coated  with fluorescent
material  which  is  viewed  through  the grid  aperture.   The  length,  L,
of the  fluorescent  " column  "  observed  through  the  grid  aperture
decreases  as  the  grid  potential  goes  negative.
The  valve  may  be  mounted  in  any  position,  the  direction  of viewing
being  indicated  on  the  diagram  of  pin  connections.

Direct  soldered   connections  to  the  leads  of  this  valve  must  be  at
least  5  mm.  from  the  seal  and  any  bending  of the  valve  leads  must
be  at  least  1.5  mm.  from  the  seal.

lssuE  2 DM70     1057-1



DM70 SuBMINIATURE  TUNING  INDICATOR

Directly   heated   subminiature   tuning   indicator   suitable   for
use  in  mains  or  battery-operated  receivers.

OPERATING  CONDITIONS

BaLttery-operated  receivers
Pin4

earthed
Vb
Va
Vg
la

*L

Vge(xf:jrn:t::np)[ete             _io

Mains-operated   receivers    (Pin  5 earthed)
Vb
Ra
Vg
la

*L

110

0.47
0

105
10

Vge(xf:jrncct::np)'ete     _15                     _23                    -34               V

*Length  of fluorescent  column  observed,  measured  from  the  top  of
the  aperture.   The  maximum  value  is  approximately  14  mm.

Notes on operation in  mains receivers
(a)    ln  order  to  reduce  the  possibility  of  hum   it  is  recommended

that the anode  be fed from the  H.T.  line  by a. series  resistor,  Ra,
as  indicated  in  the operating  conditions  a.nd   not  direct to   the
screen  grid  of other  valves  in  the  receiver.

(b)   The  following  filter  is   recommended  for  inclusion   in  the  grid
circuit.

R] is the load of the demodulator or  the  A.G.C. diode of the receiver.

!n::::u:p|:e#:g:.i:'tnrho::£6e;V2:;SCQLh;i:elsa:day:::I,Ttas'rea:n:=dv:!a:ye:d:jyfn.:Gdgc:t,iao;n:a:
A.G.C.  it  is  necessary  to  control  the  DM70  from  the  demodulator
circuit.   The decoupling  network  R2, C[ is then  added to the 6.8  Mf2
resistor.

u`

DM70     1057-2



SuBMINIATURE  TUNING  INDICATOR

Directly   heated   subminiature   tuning   indicator   suitable   for
use  in  mains  or  battery-of)Crated  receivers.

DM70

®

a

®

LIMITING   VALUES

Vb(a)  max'

Vt'  max,
*Va  rna.x.

Va  min
**Pa  rna.X.  (Vas90  V)

**p&  max.  (Va=200  V)

Ik  rna.x.

Rg-I  rna.x.

*In   circuits  without  anode  series   resistor.

**Values  of pa  max.  for  intermediate  values  of Va  may  be  determined

by   linear   interpolation.

grfe
ff

TEE

eta
Viewing Direction.

B8D BASE

(Iomm.subminiature)

L---```~-'=_

EfE_



DM70 SuBMINIATURE  TUNING  INDICATOR

Directly   heated   subminiature   tuning   indicator   suitable  f;or

use  in  mains  or  battery-aperated  receivers.
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BATTERY-OPERATED    RECEIVERS    (PIN    5    EARTHED.)
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SUBMINIATURE  TUNING  INDICATOR

Directly   heated   subminiature   tuning   indicator   suitable  for

use  in  mains  or  battery-aperated  receivers.

DM70
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LENGTH  OF  FLUORESCENT  COLUMN  PLOTTED  AGAINST  GRID  VOLTAGE
AT   VARIOUS    VALUES    OF   ANODE    VOLTAGE    WHEN    CONNECTED    IN

BATTERY-OPERATED   RECEIVERS   (PIN   4   EARTHED.)
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DM70 SuBMINIATURE TUNING  INDICATOR

Directly   heated   subminiature   tuning  indicator  suitable  for
use  in  mains  or  battery-aperated  receivers.
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MAINS-OPERATED    RECEIVERS    (PIN    5    EARTHED.)
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SuBMINIATURE  TUNING  INDICATOR

Directly   heated  subminiature   tuning   indicator   suitable  for
use  in  mains or  battery-operated  receivers.

DM70
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DM70
SUBMINIATURE  TUNING  INDICATOR

Directly   heated   subminiature   tuning   indicator   suitable   for
use  in  mains  or  batterycoperated  receivers.
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SPECIAL   QUALITY   DOUBLE   TRIODE

Sua3n3dc:#ao':ngqd#§f'e::|arled#eubql'uB,rie:8n:td#earve'nsga;##tayraotfec%#a°c%rsj.st§°crs E80CC

®

-a

E=

This  data  should  be  read  in  conjunction  with  the  GENERAL  NOTES-
SPECIAL    QUALITY    VALVES,    which    precede    this    section    of   the

handbook,  and the  index  numbers  are  used to  indicate where  reference
should  be  made to a specific  note.

HEATER

Suitable for  series  or  parallel  operation,  a..c.  or  d.c.  The  heater  is  centre-
tapped  and  the two sections  may  be operated  in  series  or  in  parallel  with
one  another.
Seri.es                  Vh  applied  between  pins  4 and  5

Pora//e/             Vh applied  between pin 9 and pins 4 and 5 connected together

Series                                             Parallel

Vhl                                                                   12.6                                                   6.3              V

Ih                                                             300                                              600            in A

The  maximum  variation  of heater current at Vh  -6.3V or 12.6V  is  ±5°/o.
[n  order  to  obtain  a  useful  valve  life  with  the  heater  fed  from  a.  parallel

source the absolute  maximum  variation  of heater voltage should  be  ±5°/o.
With   the   heater   in   a   series   connected   chain   the   absolute   maximum
variation   of  heater  current  due  to  voltage  fluctuations  and   component
tolerances  should   be   <±1.5°/o.

MOUNTING  POSITION

CAPACITANCES2

Ca,-g,
*cln

Coll',

*cg-,l

Ca,-g„

Co11'.

Ca,-a,

Cg, -g„

Ci`,--g~

*ck-h

Ca,--g,
*Each  section

+Shielded

3.0±0.6
2.6± 0.7
3.0±0.7

<0.23
3.Oio.6
3.5±0.7

1.3.i-0.4

< 0.013
<0.065

4.8

<0.1

tLength  of screening  can  70mm,  inner  diameter  22mm.

APRIL  l9S9  (1)
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E80CC SPECIAL  QUALITY  DOUBLE  TRIODE

CHARACTERISTICS3   (each  section)

Va-k
*lil

Rk
*8m

Ll
ra,
ra  min.

*-#;a:xd=e(F::=:ig;:i::

:::#::::iii:g:ii=::ianr.

250V
6.0±0.6       rnA

920                              12
2.7±0.5  rnA/V

27
10

7.0
< -1,3

0.5
16
23
13

*To   allow   for   valve   deterioration   during   life,   circuits   should   be
designed  to  function  with  a  valve  in  which  one  or  more  of  these
characteristics  have  changed  to the  following  values.
la                                                                                                       =4.3

_fg-                                                                             :i :3

rnA
rnA/V

HA

OPERATING     CONDITIONS    AS     RESISTANCE     COuPLED    A.F.
AMPLIFIER   (each  section)

With  cathode  bias

Vout*

(V..n.B.)
60
50
40
30
20

*3#tppuutt¥:i::g:santfedjsdtj%:!r:ro:t:sta:tpp°;oPx?#:!tveiy8r;drocpuorrrt:::.a,Att:°:fer

output  voltage.

tRgi  -  grid  resistance  of following  valve.

APRIL  I,5,   (I) Page  D2
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SPECIAL  QUALITY  DOUBLE  TRIODE E80CC

BALANCE  AND  CuT-OFF  CHARACTERISTICS

a

a

Va(b)

Vg

la

la,  -  la„

Ra

Rk

INSULATION

Between  heater and  cathode

Vh

V rl-k
Leakage  current

LIMITING  VALUES4   (each  section)

Va(b)   max.

Va  max.

Pa  max.
Ik  max.

*ik(pk)   max.

tik(pk)  max.
-Vg  max.

1g  max.

Ig(pk)   max.

Rg-k  max.

Vn_k  max.

Rh_k  max.

Tbuib  max.

6.3V

120V

=12              LLA

6cOV
300V

2.0W
12mA

150            rnA

;::i:::<3:mAt,mma;:.dduuttyyccyycf:e=oPz:o:a¥.a:+:¥aegrjang:nt::jem==.oo62$2s

SHOCK  AND  VIBRATION   RATINGS

:i:oE:%€i:s:ainm#::Satcacneie¥:tr::js°:i:jp2i:§j:nadtei;C4S5of:.r96hoursandis

OPERATING   NOTES

:heeas::emdYw°,'tt:8aegrr:.fderrreesistto°re:;h5eoroga`,da:%SaanTna:i:ucTr¥:i:eoifi755#A:

APRIL   1959   (1)



E80CC SPECIAL  QUALITY  DOUBLE  TRloDE

EHE

B9A   Base

The   bulb   and    base   dimensions   of   this  valve   are   in    accordance   with    BS448,
Section   B9A.

APRIL   11959   (1)
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SPECIAL  QUALITY A.F. AMPLIFYING
PENTODE

:np;:::;,.graa';t;,,.ac.of;,.gnmsp#y:%gteanbt,:ft;f;;cubs:r:nct€;rset;:s'
and  long  life  are  required.

E80F

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-
SPECIAL    QUALITY    VALVES    which     precede    this    section    of    the
handbook,  and  the  index  numbers are  used  to  indicate where  reference
should  be  made to  a specific  note.

HEATER
Suitable for series  or  parallel  operation  a.c.  or d.c.

Vhl                                                                                                              6.3
lh                                                                                                                 3oo

The  maximum  variation  of heater current  a.t Vn  =  6.3V  is  ±15mA.

In   order  to  achieve  a   useful   life  with  the   heater  in   a  series  connected
chain  the  absolute  maximum  variation  of  heater  current  due  to  voltage
fluctuations  and  component  tolerances  should  be  < ±1.50/o.

MOUNTING  POSITION

CAPACITANCES2  (measured  with  an  external  shield)

Cjn

Cout
Ca,-gl
Cgl-h
Ch-k

CHARACTERISTICS3
Va-k
Vg3-k
Vg2-k
Rk

tla
tlg2
tgm

ra
ra  min.

t=§:1:-=gi:i:r(Tag±=o#°kQ)

Any

250
0

100
550

V
V
V
Q

3.0   +   0.5       rnA
650       ±200        HA

1.85± 0.35  rnA/V
1.5
1.0

25
40

0.1
-7.5

*Measured  with  Rgi  =  OQ,  f =  0 to lokc/s.

Toofau,i:#ofnorwTta|v:dv:;;:i::atjohTcfuor:meg:;feL:jrrecu:;st:t::,€h::acdteesjFs:Fc€
have  changed  to the  following values.

Ia

1g2

8in
-!g1

MARCH   1961   (I)

rnA
prA

rnA/V
tJA



E80F
SPECIAL  QUALITY A.F. AMPLIFYING

PENTODE

OPERATING  CONDITIONS

As  r.c. coupled a.f. amplifier
Rk               li,

(kQ)      (rnA)
1.0          1.37
1.2         0.98
1.5          0.8
1.8          0.61
3.3         0.29

V.ut   V.utt
V=  (vr.in.s.)

40
30
25
20

8.0

*Grid  resistor of  following  valve.

toutput voltage  measured  at the start of positive grid  current.

As an electrometer pentode

INSULATION
Between  heater and  cathode

Vh
Vh-k
Leakage  current

6.3V
120V

<  12              prA

SHOCK  AND  VIBRATION   RATINGS
The  E80F  can  withstand  vibrations  of  2.5g  and  50c/s  for  96  hours  and   is
proof against  impact  accelerations  of approximately  300g.

LIMITING  VALUES4  (absolute  ratings)
Va(b)  max.
Va  max.
Pa  max.
v82(b)  max.
Vg2  max.
Pg2  max.

-Vg3  max.
-Vgl  max.

Ik  max.
Rgi_k  rna,x.
Vh_k  max.  (cathode  positive)
Vh_k  max,  (ca,thode  negative)
Rh-k  rna,x.
Tbuib  max.

MARCH   196t  (I)

600
300

1.3

600
200
400
100
100

9.0
see  Pa8ei€Z

60
20

170

u



SPECIAL  QUALITY A.F. AIVIPLIFYING
PENTODE E80F

OPERATING  NOTE

The  hum  voltage  referred  to  g1   has  a  maximum  value  of 5Itv  with  a  grid
leak of lMf2  at  50c/s  with  one  side  of the  heater earthed.

khh

EZZZ]

A

9291

B9A Base

All   d.imens.Ions  in  mm

®

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with    BS448,
Section   B9A

APRIL   1®59   (1)





SPECIAL  QUALITY  0uTPuT  PENTODE
Special   quality   output   pentode   designed   for   use    in   industrial
equipme.nt  where   stability   of  characteristics   and   long   life   are
required.n

®

(1

RIB

EcOL

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-
SPECIAL    QUALITY    VALVES    which     precede    this    section    of    t.`he

handbook,  and  the  index  numbers  are  used  to  indicate where  reference
should  be  made  to  a  specific  note.

HEATER

Suitable  for  series  or  parallel  operation,  a.c.  or  d.c.

Vhl

lh

6.3V

700            rnA

The   maximum   variaLtion   of   heater   current   at   Vn  =  6.3V   is   ±35mA.   In

order  to  achieve  a  useful  valve  life  with  the  heater  in  aL  series  connected

chain,  the  absolute  maximum  variation  of  heater  current  due  to  voltage

fluctuations  and  component  tolerances  should  be  <   ±1.5%.

MOUNTING  POSITION

CAPACITANCES2

CHARACTERISTICS3

lJ.g1-g2

Rk

Minimum

9.2

6.3

Any

Max/.mum

150

10.8

7.3

250

200

0
200
4.4

21.5

0Q



E80L SPECIAL  QUALITY  OUTPUT  PENTODE

CHARACTERISTIC    FLANGE    VALE+,.ES    FOF`    EQulpMENT    DESIGN

Average               Initial  range          End  of life*
Anode  current

at  Va~t>  =  Vg2-a  --i  204.5V
Vg3-ir  =  OV,   Rk  =  130r!

at  Va-k  =  Vg2-k  =  200V
Vg3-k  =  OV,   Vgi  =  -14V

Screen-grid  current

at  Va-a  =  Vg2_e  =  204.5V
Vg3-k  =  OV,   Rk  =  130Q

Control-grid  current

at  Va-e  =  Vg2-e  =  204.5V
Vg3-k  =  OV,   Rk  =  130f2

Mutual  conductance

at  Va-e  =  Vg2-e  =  204.5V
Vg3_k  =  OV,   Rk  =  130f2

Power output
at Va-k  =  Vg2~k  =  200V

Vg3~k  =  OV,   la,  =  30mA

30                  26.5  to  33.5                       21              rnA

<200 prA

4.1                  2.7  to  5.5                            2.0         rnA

<  0.5                                   1.0          HA

9.0                7.4  to  10.6                         6.0    mA`V

> 2.0                      -        W
*To  allow  for  valve  deterioration   during   life,   circuits  should   be  designed

to  function  with  a.  valve  whose  characteristics  have  changed  to  the  values
stated.

OPERATING  CONDITloNS  AS  SINGLE  VALVE  CLASS  `A'
AMPLIFIER

Va-k
V ar..3-k
Vg2(b)

Vg2-k
Rk
Ra
Rg2
la
1g2

Vim(I.in.s.)  (Pout  =  50mw)
Vim(r.in.s.)

Pout
Dtot

®



SPECIAL  QUALITY  OUTPUT  PENTODE E80L

OPERATING   CONDITIONS   FOR   TWO   VALVES   IN   CLASS   `AB'
PuSH-Pull

valve)

a

rl

a

I.\     ('t'a\.    .If:.)

'|r2  („"   „ )

INSULATION

200
0

200
130

9
2 x 20.6
2 x 2.8

10.4
5.7
3.0

2 x 24.6
2 x 4.9

250
0

250
270

9
2 x 23.5

2 x  3.2
15.6

9.0
4.5

2 x 29.5
2 x 6.6

Initial  Range                                     End  of  life*
Between   heater  and   cathode

Measured  at  Vi\   h-=   120V

(cathode  positive)   Ri„`   =   1.OM£2
Leakage  current

Between  any  two  arbitrary  electrodes
Measured  at  300V
(cathode  positive)

<  15                                                20               l`A

-,--,   50                                                             10                 M!2

*To  allow  for  valve  deterioration  during  life,  circuits  should  be  designed  to

function   with   a   valve   whose   characteristics   have   changed   to   the   values
stated .

ABSOLUTE   MAXIMUM   RATINGS4

Va(,))   max.

Vl  max.                                    0
P!|  max.
vL,2(I,)   max.
Vg2  max.

Pg2  max.
-Vgl  max.
-Vg:)  max.

h.  max.
Rgi_k  max.  (self  bias)
vh_k  max.
Rh   k  max.
T'Jl'llJ   maLX.

SHOCK  AND  VIBRATI0N

The   E80L  can  withstand   vibrations  of  2.5g  aLnd   50c/s  for  96   hours  and   is
proof against  impact accelerations  of approximately  500g.



E80L SPECIAL  QUALITY  OUTPUT  PENTODE

OPERATING   NOTES

The   hum   voltage   referred   to   g]   has   a   maximum   value   of  250prv   and   is

measured  with  the  centre  tap  of the  heater  winding  earthed,  a.t  a  supply
frequency  of  50c/s  and   with  a  linear  band-pass  fHter  under  the  following

cond itions :

EH

khh

h
hs

S93

B9A   Base

22.2

Tfrir

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with    BS448

Section   B9A
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SPECIAL  QUALITY
DOUBLE  TRIODE
Special  quality  double  triode with  common  cathode
for  use  in  computers  where  stability  of character-
istics  and  long  life  are  required.

E90CC

This   data   should   be   read   in   conjunction   with    GENERAL   NOTES-
SPECIAL QUALITY VALVES, which precede this section of the handbook,
and   the   index   numbers  are   used   to  indicate  where   reference  should
be  made to  a specific  note.

HEATER
Suitable  for  series  or  para,llel  operation,  a.c.  or  d.c.

Vhl

ln

6.3V

400                            rnA

The  maximum  variation  of heater  current  at  Vh  ±  6.3V  is   ±20mA.     In  order
to  achieve  a  useful  valve  life  with  the  heater  in  a  series  connected  chain  the
absolute  maximum  variation  of  heater  current  due  to voltage fluctuations  and
component  tolerances  should   be   < ±1.5°/o.

CAPACITANCES2:(measured  without an  external  shield)

*ca-g

*cln

Cout,

Gout,

Cg,-h

Cg,-II

Ca,-a,

Cg,-g,

Ca,-g,

Ca,-g,

Ck-h

*Each  section

CHARACTERISTICS3  (each  section)

SEPTEMBER  1959  (I)

M/.njmum       Ayerage     Maxi.mum

2.0                     2.5                     3.0

2.9                    3.4                    3.9

300                 400                 500

250                  350



E90CC SPECIAL  QUALITY
DOUBLE  TRIODE

CHARACTERISTIC  RANGE VALUES  FOR EQulpMENT DESIGN

Initial                End

Average            range            of life*
Anode  current  (each section)

at  Va  =  100V,  Vg  =  -2.1V

at  Vb  =  150V,  Ra  =  20kQ
Vg  =  OV,  Rg  =  47kf2

at  Vb  =  150V,  Ra  =  20kf2

Vg  =  -10V,  Rg  =  47kQ

Mutual  conductance  (each  section)

at  Va-k  =  100V,  Vg-e  ±  OV

Rk  =  250Q (decoupled)

Balance  (Vg'~Vg")

a.t  Vb  =  150V,  Ra  =  20kf2

Rg  =  47kf2,  la  =  100HA

Negative  control-grid  current

(each   section)

at  Va-k  =  100V, Vg_e  ±  OV

Rk  -  250Q

8.5        4.5 to 12.5         -                rnA

-           5.Oto    6.2           4.5             rnA

-           <100               100                wA

6.0         4.5to    7.5            3.0         rnA/V

<2.0                  2.0                 V

=0,2                    1.0                IAA

u

u
INSULATION

Between  heater and  cathode  measured  at
V|i_k  =  100V  (cathode  positive),

R|im  =  1 MQ

Leakage  current

Between  any two electrodes
measured  at  300V

Initial                  End

range           of life*

=15                    30                  HA

>100                   20                MQ

*To  allow for valve  deterioration  during  life,  circuits  should  be  designed  to

function   with  a.  valve,  any  characteristic  of  which   has   reached  the  stated

end  of  life  va.Iue.

SEPTEMBER  195.  (1) Page  D2



SPECIAL  QUALITY
DOUBLE  TRIODE E90CC

®

rl

n

LIMIT.NG   VALUES4  (absolute  ratings)  each  section

Va(b)  max.
Va  max.
Pa  max.
Ik  max.

*ik(pk)  max.

*:Ygg,pT,a=ax.
+Vg  max.

*::tpmk:xinax.
Rg_k  max.  (cathode  bias)
Rg_k  max.  (fixed  bias)
vh-k  max.
Tbuib  max.

*Max.  averaging time  =  10ms.

OPERATING   NOTES

For stable operation it is advisable to restrict the cathode to heater resistor
to   values   less   than   20kf2.   The   E90CC   is   not   intended   for  applications
which  are  critical  with  rega,rd  to  microphony or  hum.

gthg  a
khh B7G  Base

EZZE                                All  d.imensions  in  mm

The   bulb   and   base   dimensions   of   this  valve   are   in   accordance   with   BS448,
section   87G.

SEPTEMBER  1959  (I) Paf®  D,
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SPECIAL  QUALITY  DOUBLE  TRIODE

Special   quality   double   triode   fior   use   in   computers   where
stability   of  characteristics   and   long   lifie   ore   required.

E92CC

This   data   should   be   read    in   conjunction   with   GENERAL   NOTES-
SPECIAL    QUALITY    VALVES,    which     precede    this    section    of    the
handbook,  and  the  index  numbers  a.re  used  to  indicate  where  reference

should  be  made  to a specific  note.
HEATER

Suitable  for  parallel  operation  a.c.  or  d.c.
V I.1                                                                                                                   6.3           V
I h                                                                                                                            400             rnA

The  maximum  variation  of heater  current  at  Vh  ±  6.3V  is   _L 20mA

MOUNTING  POSITION

CAPACITANCES2

*::,:   8„

Cou'~

Ca,  -g,

C(''I',

Ci, , - a ~

Cg,-g„

*Eachsection      .

CHARACTERISTICS.''  (each  section)
Vl
la

V`'
8n,
ra
(1

Rk

®

Any

Average            Minimum         Maximum
2.2                          1.8                          2.6
3.1                          2.2                         4.0
0.32                     0.22                     0.42
2.1                             1.7                            2.5
0.38                     0.28                     0.48

2.0
0.29

•.'.:,±:JJ

APRIL  195.   (I)



E92CC SPECIAL  QUALITY  DOUBLE  TRIODE

CHARACTERISTIC   RANGE   VALUES   FOR   EQulpMENT   DESIGN

Ia  (Va  =  150V.    Vg  =  -1.7V)

8in  (Va_k  ±  150V,    Rk  =  200£2)

Initial                           End
Average             ran ge                       of. I ife*

8.5          4.5  to  12.5                  -         rnA

6.0          4.5to   7.5                 -rnA/V

la(vb=al:o!dkx:=g-:o¥7kQ)         -            =|oo                 loo          (JA

Vg'  ~ VRga~±Vio=Q`,5°Rvg'±a47k#HA'  _                 <2.o                    2.0           V

-lg(Va.±150V,   Vg±-1.7V)                                            <0.2                       1.0         (A

INSULATION

Leakage  current.  Measured  at  Vi,   k
±  100V  (cathode  positive),
Riim  ±  1.OM£2

Initial                    End
range               of life*

<15                           30              (,A

'nstuj:tja°rnbj:::yye:inecatnryodes        >|oo    -               20         M"

*To allow for  valve  deterioration  during  life,  circuits  should  be  designed  to

function  with  a  valve  in   which  one  or  more  of  the  characteristics   have
changed  to  the  end  of  life  values.

LIMITING   VALUES4  (absolute  ra.tings)  each  section

':,uhaT.ax.
Pi'  max.

+Vg  rna.x.
-Vg  max.

+kg,#;xTax.

max.  (self  bias)
max.  (fixed  bias)
max.

Tituii,  max.

tMaximum  duration  _  10ms

EE

OPERATING  NOTE

:,;:::E:::c:r:t|::d,I:i,Tc#-::#anr::t:::#iss,I.oJt,.c|:.p:n:o:[|t;::::it;:sel.toongb:eL'soedds :nf         u

APRIL   1959   (I) Page D2



SPECIAL  QUALITY  DOUBLE TRIODE E92CC

khh

EE
87G  Base

All   d'imensions   in   mm

a

n The   bulb   and    base  dimensions  of  this   valve  are    in    accordance   with    BS448,
Section   87G.

APRIL   1959   (I)
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SPECIAL  QUALITY
OuTPuT  PENTODE

n

A

®

E130L

Special  quality high  slope  output  pentode  intended  for  general  industrial
applications.

This data, should be read in conjunctionwith GENERAL NOTES -SPECIAL
QUALITY  VALVES  which  precede  this  section  of  the  handbook,  and  the
index  numbers are used  to indicate  where  reference should  be made to a
specific note.

HEATER

Suitable for parallel operation,  a.c.  or d.c.

vhl
Ih

The maximum variation of heater voltage at Ih = 1. 7A is ± 5% .

CAPACITANCEs2

C.
1n

Gout

ca-gl

CRARACTERIST|cs3

DECEMBER  1965

6.3V

1.7A

35pF

17pF

<2.0           pF

250V

150V

-15.5              V

100             nrd

4. 0         InA

2;].5   rriA/V

6.5

10                    ld2

Page  D1



OPERATING CONDITIONS AS CIASS 'A'  AMPIJFIER

vin(r.in.a.)

Ia(o)

Ig2(o)

Pout

Dtof

OPERATING CONDITIONS AS CIASS 'AB' AMPLIFIER  - PUSH-PULL

vim,r.in.8.,

Ia(o)

Ig2(o)

Pout

Dtot

Ia(mar.Big.)

Ig2(max.gig.)

RATINGS (ABsOLUTE MAI"UM SYSTEM)4

va®) max.

V   max.a
vg2 max.

-Va(pk) max.

tva(pk) max.

Pa max.

Pa+g2max.

Vg2a,) man.

DECErmER 1965

300

150

-17

1.6

9.0

2X80

2 X  2. 5

60

5

2 X  182

2X22

2.0

900

250

2.0

8.0

27.5

27.5

550

ZE

Page D2



SPECIAL  QUALITY
OuTPUT  PENTODE

pg2 max.
-vgl mar.
+vgl max.
-Pgl max.

Rg1 -X.

i

®

rl

®

*ik®k) max.

"£ktrk) max.

Vh.k max.  (Cathode negative)

Vh.k max.  (cathode pegitive)

*Mar.  duration 4mB,  Ik mar. =150in.

**Max.  duration 1. 5«8,  Ik max. =14mA.

E3H

k,93   h     h

IC

a

Jl
9291

00
45

:: 0 ::
k,93

Octal  Base
CT2  Top  Cap

IC

All  dimensions  in  mm       +rhak

DECEn4BER ig65

E130L

Page  D3
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SPECIAL  QUALITY
OuTPuT  PENTODE

EI

®

E I 30L

E 13 0 L •.I

II a9

2

+

•

a+

0+

•
a = Vg2 =15

IllI I 00VI
I

20  -Vg  (V)                15                                      10                                       5

ANODE AND SCREEN  CURRENTS  PLOTTED AGAINST
CONTROL-GRID VOI.TAGE VITH ANODE ANI)

SCREEN VOLTAGES AS PARAMETERS

DECEMBER  1965 Page  C1
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SPECIAL  QUALITY
OuTPuT  PENTODE
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SPECIAL  QUALITY DOUBLE TRIODE
Su%C],an'qcuoa#t|ted:ucb,'rec:i:3:eth#:thvas,ev%ar#fi,C#ah;°n:ae:;f%

ec#.S:#ncocnad§:jb#H.:t..Iesafterlongperiodsofoperationunder

®

®

Zil

®

E I 80CC

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-
SPECIAL QUALITY VALVES which  precede this section of the handbook,
and  the  index  numbers  a.re  used  to  indicate  where  reference  should  be

made  to a specific  note.

HEATER

Suitable  for  series  or  parallel  operation,  a.c.  or  d.c.  The  heater  is  centre-
tapped  and  the  two sections  may  be  operated  in  series  or  in  parallel  with
one another,

::rr`ae/S/e/                                                         #n :apzpp;::e:d ::c:a:n;n:e:c::'d: :tno499::;ne:r

Series                 Parallel
Vhl                                                                                           12.6                        6.3             V
Ih                                                                                       200                      400            rnA

The   maximum   variation  of  heater  current  at  Vh  =  6.3V  is   ±20mA  and
at Vh  =  12.6V   is   ±10mA.
In  order to achieve a  useful  valve  life with  the  heater  in  a series-connected
chain,  the  absolute  maximum  variation  of  heater  current  due  to  voltage
fluctuations  and   component  tolerances  should   be   <  ±1.5yo.

CAPACITANCES2  (measured  without an  external  shield)

Minimum             Average
Ca,-g,                                                                  1.8

*cin                                                                     3.0

Cout,                                                              300
*ch-k

Ca'-g-                                                             1.9

Cout,                                                            250

Ca,-a,

Cg,-g,

*Each  section

CHARACTERISTICS3  (each  section)

MARCH  I.60 (1)

2.2
3.5

500
3.5

2.3

450

kQ



I I 80CC SPECIAL  OuALITY  DOUBLE TRIODE

CHARACTERISTIC  RANGE  VALUES  I=OR  EOulpMENT  DESIGN
Initial

Average                   rat.ge           End  of.Iife*
Anode  current  (each  section)

at  Va-c  =  150V,   Rk  =  220{2

:: ¥: = 158¥:  ¥:„= =7i5o¥v
Rg  -  500kQ

Grigccv:::n=(,e5aoc¢.SeRcktj=n)22oQ

Rg  -100kQ

Mutual  conductance  (each  section)

8.5               6.3tol0.7                5.0        rnA
<150                     150              HA

17.8                13.6to22                 9.5         rnA

<0.2                      1.0          prA

atva_e  =  150V,   Rk  =  220n            6.4
Balance  (Vg'  ~  Vg'')

atva=  150V,  la,=  150HA            -

INSULATION

Between  heater  and  cathode  measured  at
Vh_k  =  200V  (cathode  positive)
Riim  =  1.0lv|n

Leakage  current

Between  any two electrodes  measured  at
275V

5.3  too.1                  4.0   rnA/V

<2.0                    2.0            V

Initial
range            End of life*

<15                    30             HA

> 100                   20           MQ

*fTu°nc:`i'o°nwwi:Jay:|Y:et:t;L!i:[a:i:eno:u::nr8e:';et.hecjcrf:i:Sct::Ps:i':sP:ved:ija8nngeedd::

the  values  stated.

LIMITING   VALUES4  (absolute  ratings)  each  section
Va(b)  max.
Va  max.
Pa  max.

+Vg  max.
t:Vgg,p£,a:ax.

tig(pk,  max.
1g  max.

tik,pk)  max.
Ik  max.

!i-:;Eii:`(:;:e[d:::as:)::,at:yvee,)
**Tbuib  max.

tMaximum  duration  =  10us.     Duty  cycle  =  1%
**In  the  interests  of reliability, the  bulb temperature should  always  be  kept           \+

as  low as  possible.

MARCH  I.60 (I)



SPECIAL QUALITY DOUBLE TRloDE E I 80CC

OPERATING   NOTE

I::.rE`.:%€c:i'JitT.a#abi:ti:sisen::s:i::n::3a.b:lit:e:s.a:tfnr.Ii::ug,tspewr#;
are  critical  with  regard  to  hum,  microphony or  noise.

®

n

a
k'  hhcth  k''                           B9ABase

ERE                                 All  dimensions  in  mm

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with   BS448,
Section  B9A.

MARCH  1960  (I)
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SPECIAL  QUALITY
DOUBLE  TRIODE

n

0

Ei]

A

E I 82CC
Sc3%::*ah'j!tyva#v°eub!|:,,tr#aq,eptaf.:nrjtusseen#ss%nm#ear:

bilities  af.tor  long  periods  of  aperation  under  cut-off  conditions.

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-

SPECIAL QUALITY VALVES which  precede this section of the handbook,

and  the  index  numbers  are  used  to  indicate  where  reference  should  be

made to a specific  note.

HEATER

Suitable  for   parallel   operation,   a.c.   or  d.c.  The   heater  is  centre-ta.pped
and  two sections  may  be operated  in  series or in  parallel  with  one another.

Series                   Parallel

12.6                         6.3              V

3 20                     640           in A

The  maximum  variation  of heater current at 6.3V  is  + 35mA.

CAPACITANCES2  (measured  without an  external  shield)

Minimum               Average            Max.Imum

Ca,-g,

Ca,-g,
*cin

Cout,

Cout~

Cg,-g,

Ca,-a,

Ca,-g„

Ca„-g,
*ch-k

*Each  section

CHARACTER[ST[CS3  (each  section)

SEPTEMBER  1960 (1)

3.4

3.4

5.3

0.75

0.65

4.0                        4.6

4.1                          4.8

6.0                        6.7

1.1                                1.45

1.0



E 182CC
SPECIAL  QUALITY

DOUBLE  TRIODE

CHARACTERISTIC  RANGE  VALUES  FOR  EQUIPMENT  DESIGN

(each  section)

Anode  current
at Va -
at Va -
at Va -

Aye,age

250wA          52

Mutual  conductance
at Va-k  =  120V, Vg-e  ±  OV

Rk  -  55Q

Negative  control-grid  current
af. V a. = T2!fJN , V g -- -PN .

Rg  -100kQ

INSULATION

36

Initial                     End  of`
range                    life*

41  to 62                24            rnA
26 to 45              -          rnA
<0.2                -         rnA

-            11.2tol8.8              8.0   rnA/V+

<ol             1-fJ     v.A      |\J

Initial                   End  of
range                    I ife*

Between  heater and cathode measured at
Vn-k  =  200V    (cathode    positive)
Rlim  -1MQ
Leakage  current

Between   any  two  electrodes   measured
at  300V

=15                         30              HA

>100                        20            MQ

*To  allow  for  va,lve  deterioration   during   life,   circuits  should   be  designed
to  function  with  a  valve  in  which  one  or  more  of the  characteristics  have
changed  to  the  values  stated.

LIMITING   VALUES4   (absolute  ratings)  each  section

Va(b)   rna.X.
Va  max.
Pa  max.
Pa' + Par  max.

-Vg  max.
+ Vg  max.
*-vg(pk)  max.

*+vg(pk)  max.

*k:=kk):aaz..(fixedbias)

Rg_k  max.  (self  bias)
vh_k  max.
vh_k(pk)  max.
Tbuib  max.

*Duty factor  =  1%,  max  pulse  duration  =  10Hs.

SEPTEMBER  1960  (I)
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SPECIAL  QUALITY
DOUBLE  TRloDE E I 82CC

OPERATING   NOTE

The  E182CC  is  not  intended  for applica.tions which  are critical  with  regard
to  microphony  or  hum.

22.2

EE
B9A Bc)se

All   dimensions   in  mm

The  bulb  and  base  dimensions  of this  valve  are  in  accordance  with  BS448,
Section  B9A.

OCTOBER  1959   (I)
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SPECIAL  QUALITY
DOUBLE  TRIODE E I 82CC

11Ill E 182CCPulserating   chart a 22 54
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E I 82CC
SPECIAL  QUALITY

DOUBLE  TRIODE

1
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I/ SPECIAL  QUALITY  PENTODE
Sa_PS,;i,=qr:a¥!|.teY,eh'§tha#tyegfenc£::afc°t=,:sste,cassaandwj,doengba,3fde

are  required.

E I 86F

§h#L}t:a{:v;¥d¥;i:ii:cj:no;,:e:!j:!£Tfetr;tch:ie:f::r:;cEehA:Lhh:un:8Tb:3:PT;aa:n:dct':A;
specific  note.

HEATER
Suitable  for  parallel  operation,  a.c.  or  d.c.

Vh`
HIT

a

Eii

®

6.3V
320           rnA

The  maximum  variation of heater current at  Vb  =  6.3V is  ±20mA.

CAPACITANCES2  (shielded)
Ca-gl  max.
Cin
Cou'

CHARACTERISTICS3

Hg1-g2
ra

-Vgi  max. (lgi  =  +0.3HA)

OPERATING  CONDITIONS  AS  R.F.  AMPLIFIER

tRecommended  minimum value for Vg2_e  =  150V.

OCTOBER  196]

180
0

150
0

1#5
2.9

15.9

RE

396      m3:

3.45         pF

190V
OV

160V
+9.0            V
630                  12
13mA

3.3         rnA
16.S   m^lv
330Q



E 186F SPECIAL  QUALITY  PENTODE

CHARACTERISTIC  RANGE  VALUES  FOR  EQulpMENT  DESIGN

Anode current
Va-e  =  190V.  Vg2_e  =  160V,

Vg|-e  =  +9V.  Rk  =  630f2

Anode Current
Va-k  =  180V,  Vg2_k  =  150V.
Vg1 - 4.5V

Screen-grid current
Va-e  =  190V,  Vg2_e  =  160V

Vg|-e  =  +9V,  Rk  =  630f2

Aye#e       /,ni:ialt:a,n5.e8        Endor /jfe*
>  11.5         rnA

< 0.8               -         rnA

3.3          2.9to   3.7                  -          rnA

Mutualconductance                            16.5        14.2tol8.8             >  11       rnA/V
Va-e  =  190V,  Vg8-e  =  160V.

Vgi-e =  +9V,  Rk =  630Q

Negative control-grid current      -
Va-e  =  190V. Vgi-e  =  +9V,
Vg2-e  =  160V.  Rk  =  630f2,
Rgi_k  =  100kQ

Insulation resistance
anode to all other electrodes

Va.®.yNN

8r!dv:?c.a]'o%tvher electrodes            _

Heater-cathode insulation (lh-k)   -
Vh-k  =  100V

<  0.2                <  0.5         prA

>  100                 >  50           M{2

>  100                >  50          Mll

<  10                <  20           itA

Heater current                                    320             300 to 340         300 to 340    rnA
Vr` i  6.IN

*To  allow  for  valve  deterioration  during  life,  circuits  should   be  designed  to
function   with   a  valve   on   which   one   or   more   of  the   characteristics   have
changed to the values.stated.

SHOCK  AND  V.BRATION  RATINGS

:ghaeinEs:8j6mFp:::a::te|=traa::o¥:b:it:';;:o°xfj:::e?;d5o58;./Sfor96hoursandisproof u



SPECIAL  QUALITY  PENTODE E I 86F

®

r\

a

ABSOLUTE  MAXIM,uM  RATINCS4
Va(b)  max.
Va  rna.x.

Pa  max.
Vg2(b)  max.
Vg2  max.

+V:21##..
-Vgl  max.
-Vg|(pk)  max.

Ik  max.
Rg|-k  max.
Vh_k  max.
R|i_k  max.
Tbuib  max.
Vh  max.
Vh  min.

OPERATING  NOTES
1.   Hum

;h:a:i:::;:i;y,sV:iitt:5:6::I:re:i¢r::I:;ij;;,:L§fo!o:hn:I:!a}|e:rrs#:Vd:]guaee#eiae:d°,Itb:ns:u::p±§
Vh
Vt'
Vg3
Vg2-e
Ra,
Rk
Ck
Rg1-k

2.   Microphony

Jah]:emojfc:88:°vn:Cvenr°:Shee¥r°e[:au8eenc7er:nugree€oattot2hoeooacn/:da:dhhasasaa:=x::::
value  of  200mv  at  a  frequency  of  50c/s   measured   under  the  following
cond itions :

peak  acceleration

OCTOBER  1963
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SPECIAL  QUALITY  PENTODE E 186F
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SPECIAL  QUALITY  DOUBLE TRloDE

Special  quality  double  triode  with  separate  cathodes,  for
use   os   a   cascode  ampljfiler  and   in   Pulse   circuits.  where
stclbility  of  chclracteristics  and  long  life  are  required.

E I 88CC

This data should  be  read  in  conjunction  with  GENERAL  NOTES-SPECIAL
QUALITY  VALVES  which  precede  this  section  of  the  handbook,  and  the
index  numbers  are  used  to  indicate  where  reference  should  be  made  to  a
specific   note.

HEATER
Suitable  for  parallel  operation,  a.c.  or  d.c.

Vhl
lh

®

1

®

6.3V
335             rnA

The  maximum  variation  of heater current at  Vh  =  6.3V  is  ± 17mA.

CAPACITANCES2  (unshielded)

*cag
*ca-k
*ca-s

Ca,-k,+n+s
Ca, -k-i h t s
Ca,-k,+h
Ca,-k,+h

*cg-k+Il+s
*cg-k+h

Ca,-a-
Cg'  --g„

Ca,--g~

Ca, -a,
Cg,-k~

Cg"-k,
Ck,-h
Ck, -h

Grounded-grid operation
Ca,-g,+h+s
Ca,--g,+,l+s

*ck -g+ h ,-s

*each  section

CHARACTERISTICS3  (each  section)

M''njmum



E I 88CC SPECIAL  QUAL.TY DOUBLE TRIODE

OPERATING   CONDITIONS  AS   R.F.  AMPLIFIER  (each  section)
Va-e
Vg-e
Rk
la

!jgmfF!! 50Mc/s)
-  200Mc/s)

90
0

fiHEH

tRecommended  minimum  value for Va_e  =  90V.

OPERATING  CONDITIONS  AS  ADDITIVE  MIXER
Va(b)
Ra

i::cirm.8.,
8c
ra

CHARACTERISTIC  RANGE  VALUES  FOR  EOulpMENT  DESIGN

Anode current

x:tb±=al8v, vgtb, =  +9v,
Anode current

Va(b)  =  150V,  Vg  =  -15V

Mutual conductance

x:tb±=algv, v8tb, =  +9v,
Negative grid current

X:(b±=68`#,Vig¥:(b±iM+Q9V.
I nsu[ation resistance

S::cTe=n283Vtwoe[ectrodes

Initial                       End of
Awe ra ge             ra n ge                         Life*

15            14.2 to 15.8              >  13.5        rnA

< 5.0                -          HA

12.510.5tol4.5                 >9.O   rnA/V

<  0.1                 <  1.0         HA

> loo               > 20          MQ

Heater{athode insulation (Ih_I)   -                     < 6.0            < 12           prA
vn-k(k:ggitt!jvvee=='£Ovv)v)

Heater current                                      335           318 to 352        318 to 352      rnA
Vt1--6.3N

*fTu°ncat'j':nwt::hY:'V;a,::ti:j°#ijj:hng::jno8r'jie6rcejr:%jttsh:h:#|dra::efj::!8sne#a;:

changed to the values stated.

u
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SPECIAL  QUALITY  DOUBLE TRI0DE E I 88CC

SHOCK  AND  VIBRATloN
The   E188CC  can   withstand  vibrations  of  2.5g  and   50c`s  for  96  hours  and   is
proof against  impa.ct  accelerations  of a.pproximately  500g.

®

EiE

®

ABSOLUTE   MAXIMUM   RATINGS4  (each  section)
Va(t,)  max.
Va  max.
Pa  max.
pit  max.  (Pa`-„aJ   <  2.2W)
Pa`-IJZ,,   max.

Pg  max.
-Vg  max.

*-vgl',k)  max.

Ik   max.
ik(pk)   max.
Vt`   k  max.  (k  positive)
VLL   k  max.  (k  negative)
Rg-k  max.
Tuuib  max.
Vh  max.
VI,  min.

*Maximum  duty factor 0.1,  maximum  pulse duration  =  200`iLs.

OPERATING   NOTES
1.    Hum

The   hum   voltage   referred   to   g   has   a   maximum   value   of   50prv   a.nd   is

:fe;8:,rsed(jnwc',tuhd:nhge;?,:t:::%Poc;:):h:,::a:efrufi;r:::::na:da;:,PvE'yh:r,:::eanncz
a  straight  response  curve  filter  under  the  following  conditions:

2.   Microphony
The   microphonic   noise  voltage   measured   at  the  anode   has  a  maximum
value  of 100mv  over  the  frequency  range  10  to  50c/s  under  the  following
cond itions :

Vl,
Vb
Vg(b)
Ra
Rk
Ck
Peak acceleration



SPECIAL  QUALITY DOUBLE TRIODEE I 88CC

Jah.:emo!fc,rfopA°vn;Cvenr°:Sheefvr°e!::8eenc7eraasnugreegoattot5hfbac|::ehdhe=t:eTo#rnmg
cond itions :

B9A  Base

Ra
Rg-k
Rk
Ck
Peak acceleration

==EH

a'  s   a"

k'h hk



SPECIAL  QUALITY  DOUBLE TRIODE E I 88CC
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E I 88CC SPECIAL  OuALITY DOUBLE TRIODE
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SPECIAL  QUALITY  DOUBLE TRIODE E I 88CC
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I I 88CC SPECIAL  OuALITY DOUBLE TRIODE
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SPECIAL  QUALITY  DOUBLE TRIODE E I 88CC

a

r\

a
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JULY  I,d Page  C5



E I 88CC SPECIAL  QUALITY DOUBLE TRIODE
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SPECIAL  QUALITY  PENTODE

Sa_Pine_;ji#_ear.u%'iteyreh;s8thab#tpyeopfenc%°ad,eacft°err,usifcsasanadw,'odnegb1#fde

ore  required.r\

rl

rl

a

E280F

This data should  be  read  in  conjunction  with  GENERAL  NOTES-SPECIAL
QUALITY  VALVES  which  precede  this  section  of  the  handbook,  and  the
index  numbers  are  used  to  indicate  where  reference  should  be  made  to  a
specific  note.

HEATER

Suitable for  parallel  operation.  a.c.  or d.c.

Vl`l

ln
6.3V

315             rnA
The  maximum  variation  of heater current  at  Vi,  ±  6.3V  is  ±16mA.

CAPACITANCES9

unshielded
C.1-gl

Cl'l

C„nw  (lk  =  26mA)
C`'l't

Shielded
C(,-g I

Ci'l

ci[it\`t  (lk   =   26mA)

C',u'

CHARACTERISTICS3
Pentode connected

180V
0V

150V
-1,6            V
20mA

6.0         rnA
I6      rr\^/V

loo             k-Q

OCTOBEFt  196)

Minimum       Average        Maximum

8.3                     9.3

15.5

2.3                    2.6

8.4                  9.4
15.6

3.2                    3.6

Triode connected
(g2  to a,  g:' to  k)

Va
Vgl

la

8in
ra

150V
-1.8             V

24. 5        rnA
33        rnA/V

1.8            k!2

Pa8® D1



E280F SPECIAL  QUALITY  PENTODE

cHARACTERisTlc  RANGE  vALUEs  FOR  EaulpMENT  DEslGN

Anode current

Va-e  =  190V,  Vg2_e  =  160V,
Vg|-e  =  +8V,  Rk  =  370f2

Screen-grid current

Va-e  =  190V,  Vg2_e  =  160V,
Vgi-e =  +8V,  Rk  =  370Q

Mu€ual conductance

Va,-e  =  190V,  Vg2_e  =  160V,
Vg1-e  =  +8V.  Rk  =  370f2

Ayerage      Initial  range       End  of  Life*
20            18.8 to 21.2              >  17            rnA

6.0          5.3 to   6.7                  -          rnA

26               22to 30                 >  17.5   rnA/V

Negativecontrol-gridcurrent      -                     < 0.3              < 1.0        HA

Va-e  =  190V,  Vg2_e  ±  160V,
Vgi_a  =  +8V,  Rk  =  370Q

*To  allow  for  valve  deterioration  during  life,  circuits  should   be  designed  to

function   with   a  valve   in   which   one   or   more   of  the   characteristics   have
changed  to the values stated.

OPERATING  CONDITIONS  AS  R.F.  AMPLII=lER  (pentode connected)

V ,i-®
Vg3

Vg2-e
Vg1-e

190
0

160
+8.0

r`
Rk                                 370
la20
'g2                                       6.0

gm26
pug 1 -g2                                 60
ra                                 100

*rgi  (f  =  100Mc/s)     1.4

R eq                              220
**  cin(".)                                   15.5

tGB                              180

500 780
1510
4.5

23
58

120
1.5

230
15

162

*Pins 1  and  3  strapped  together.
:.f;'£Measured  without  external  shield.

tGain  bandwidth  product  =
8in

27:(Cin(w)+Cout+5PF)

`J

EE

EE



SPECIAL  QUALITY  PENTODE E280F

ABSOLUTE  MAXIMUM  RATINGS4
Va(t''  max.
Va  max.

Pa  max.
Vg`2(t"  max.
Vg2  max.
Pg2  max.

-Vgl  max.
+V#L   max.

181   max.

'k  max.
Rqi_k  max.
Vi,_k  (k  positive)  max.
Vi,.  k  (k  negative)  max.
Tt,uir,  max.
Vtl  max.
Vl`  min.

khh

JANUARY  I.64

B9A  Bage

Ziil

Pa8®  D)



®

®



SPECIAL  QUALITY  TRIODE

su!s`eeac:ai,i,tyqauoac,I:c%3%:`3!#,3`!!fi!:fdr:na##n:#,a!'saeat'efif#hfeo''e E288CC

PRELIMINARY  DATA

This data should  be read  in conjunction with GENERAL NOTES-SPECIAL
QUALITY  VALVES  which  precede  this  section  of the  handbook,  and  the
index  numbers are  used  to  indicate  where  reference should  be  made to a
specific note.

Eii

r\

HEATER
Suitable for parallel  operation. a.c. or d.c.

Vhl
111

CAPACITANCES2  (measured without external shield)
*ca-g

Ca,-k'+l|+8
Ca,-k-+h+a

*cg-k+h+8

Ca,-g.+h+s
Ca',-g.+h+8

*ca-lI
*ck-g+h+a

Ca,-a.
Cg,-g.

*each section.

CHARACTERISTICS3  (each section)

OPERATING   CONDITIONS   AS   R.F.   AMPLIFIER   (each section)

Va-e
Vg-e
Rk
la

8in

Re.qF.(:if.i  2ooMc,s,

JULY  I,6,



E288CC SPECIAL  QUALITY  TRIODE

cHARACTERisTlc  RANGE  vALUEs  FOR  EauipMENT  DEsiGN

Anode current

¥:-==35`o°Q°V'Vg-e=+9V
Mutual conductance

X:-==35.o°£V'Vg-e=+9V
Neg;±±V=3:ioro:8v:u;::ent=+9V

Aye'3ao8e     `nz:j:'o'3af8e      rnA

18            15to21.5    rnA/V

< 0.3        wh

SHOCK  AND  VIBRATION
The  E288CC  can  withstand  vibrations  of 2.5g  and  50c/s for  96  hours,  and  is
proof against  impact accelerations of approximately 500g.

ABSOLUTE  MAXIMUM  RATINGS4  (each section)
Va(b)  max.
Va  max.
Pa  max.
'k  max.

*:!kg:,pp!,a:a:..
Rg-k  max.
vh-k  max.
Tbuib  max.
Vh  max.
Vh  min.

*Maximum  duty factor 0.01,  maximum  pulse duration loirs.

EE

u



SuBM.NIATURE   SINGLE  DIODE

Indirectly-heated  subminiature  diode  with

6.3V  heater.

EA76

HEATER

fl

r

fi

6.3V
150             rnA

MOUNTING   POSITION                                                                      Any
Note -Direct soldered  connections to the  leads  of this  valve  must
be  at  least  5mm  from  the  seal  and  any  bending  of  the  valve  leads
must  be  at  least  1.5mm  from  the  seal.

COOLING

!:t:%srtastj:fn,tohi:Y#:,ejT:|obue,:°T::::€uha::,}n€o:I:dr:foAresu'j:atb|:
method  is  to  mount  the  valve  in  a  metal  clip  which   conducts  the
heat away  to  the  chassis.

CAPACITANCES
Shielded

4.0
4.5
0.74
1.98

LllvllTING   VALUES
P.I.V.   rna.x.
Va  max.
Ia  max.
'a(pk)  max.
Vi,_ktpk)max.(cathode  positive)

chah
khh

EE

00
00

85B/F  Base

All  dimensions  in mm

4.0-5,4



EA76
SUBMINIATURE   SINGLE   DIODE

Indirectly-heated  subminiature  diode with

6.3V  heater.

|a(rnA)806040200 I

13293 I

I   EA76

I11

/

/
/

/

/ I

I

I

II i

I

1

0 4 a                                                                12               Va(V)

ANODE   CURRENT   PLOTTED  AGAINST  ANODE   VOLTAGE

ETl



SINGLE   DIODE   R.F.   PENTODE

Single   diode   R.F.   Pentode   for   use   in   A.C.   mains   operated
equipment.     The   Pentode   section   is   suitable  for   automatic
volume   control.Ln

®

a

EAF42

HEATER
Vh
lh

MOUNTING   POSITION

CAPACITANCES
Cad-gl
Cad-ap

Pentode  Section
Ca-g|
Cout

Cln

Cg1_h

Diode  Section
Cad_k
Cad_h

Any

:8:?315   #

=0.002        HHF
5.1

4.5
<0.05

3.8
<0.02

OPERATING  CONDITIONS  AS   R.F.   OR  I.F.  AMPLIFIER

Rk
Vgl
la

1g2

8in
ra
Hg|-g2

*Vgl

Req

tJWF

HprF

WWF

wltF
HLtF

*  For  100  :   1   reduction  in   mutual  conductance.

LIMITING   VALUES
Pentode  Section

(:,b+aT.ax.
Pa  max.

(::,bJaT.a7,.a<2.5mA)
Vg2  max.  (la±5.0  rnA)
Pg2  max.
Ik  max.
Vgr  rna.x.  (1g]±+0.3  L4A)
Rgi_k  max.

*Rg3_k  max.

Rh_k  max.
vh_k  max.

*   For  vg3tpk,  not  exceeding  +10  V.

lssuE  2



EAF42
SINGLE   DIODE   R.F.   PENTODE

Single   diode   R.F.   Pentode   for   use   in   A.C.   mains   operated

equipment.     The   Pentode   section   is   suitable  for   automatic
volume   control.

Diode  Section
Vad(pk)  max.
lad  max.
Vad  max.  (laa±+O.3  prA)
Rh_k  rna.x.
vh_k  max.

9392

92ad

B8A    BASE
k,s           h        h

®+

u

e



DOUBLE    DIODE   TRIODE

Medium gain triode for use as A.F. voltage amplifier

and  combined  with  twin  diodes.

EBC33

HEATER
This  valve  is  suitable  for  DC/AC  operation.

Vh
lh

CAPACITANCES
Cad`_k
Cad„_k
Cad,_ad"
Cad,-g
Cad"-g

CHARACTERISTICS

®

®

®

6.3
0.2

2.6
3.2

<0.7
<0.001
<0.005

OPERATING   CONDITIONS   AS   RESISTANCE-COuPLED  A.F.
AMPLIFIER

:yRugtL=%#dpu:e:i::taangceea:fstfaor[t,OOL::gorvEtvo:.=,oo,o.

LIMIT.NG    VALUES
Va(b)  max.
Va  max-
Pa  max.
Vad  max.
lad  max.
Ik  max.
Vg  max.
Rg  rna.x.
Rg  max.

:geFfob:aHsf,
Fixed   bias)

Vh_k  max.
Rh_k  max.

lssuE  2 EBC33     258-I



EBC33
DOUBLE    DIODE   TRIODE

Medium gain triode fior use as A.F. voltage amplifiler

and  combined with t\^iin  diodes.

khh OCTAL   BASE

ISSUE   2

IIIi



DOUBLE   DIODE  TRIODE

High  gain  triode  for  use  as  a.f..  voltage  amplifiler,
combined  with  twin  diodes,  for  a`c.   mains  operation.0

®

®

EBC4 I

Except  for  capacitances,  basing  and  dimensions,  the   EBC41   is   identical  to  the
EBC81.

CAPACITANCES

c@,{l--gt

c&„d-gt

Cad-at

Triode section

Cg-k

Ca-k

Cd-g

Cg-h

Diode sections

ca,a  -k

ca"d-k

ca ,a - a"(I

ca,a-h

ca„(l-h

a

khh

hh

BOA   BASE

NovEMBER  I.5a  (1)





DOUBLE  DloDE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section

is   suitable   for   use    as   an    R.F.,    I.F.,   or   A.F.    amplifier.

EBF80

®

Ei]

a

HEATER
Suitable  for  series  or  pa.rallel  operation,  A.C.  or  D.C.

Vh
'h

MOUNTING   POSITION                                                                Any

CAPACITANCES
ca,d-g|
Ca."a-gl
ca,d_a
ca„d_a

Pentode  Section
Ca-gl
Cout
Cln
Cg1-,1

Diode  Sections
ca,d_k
ca„d_k
ca,a_a„d
ca,a_h
ca„d_h

6.3V
0.3A

+
<0.0008   prHF

:::::1   #:

2.2             HL`F

:i!!5   #;
OPERATING   CONDITloNS   AS   R.F.    OR   I.F.   AMPLIFIER

V8'--VTJ
Rg2
Vg2
Vg3
Rk
la

1g2

Vgl

8in
ra
prgl-g2
Req

250V
95kQ
85V
0V

300Q
5.0           rnA
1.75         rnA

-2.0            V
2-.2-      mAIV
1.4           MQ

18
6.8          k n

Vg]forloo:   1   reductioningm         -41.5                V

OPERATING   CONDITIONS   AS   RESISTANCE   COUPLED   A.F.
AMPLIFIER

la                       Rg2

(rnA)        (MQ)
0.75           0.82
1.5                0.39
0.71               1.0
1.4              0.47
*Dtot-5%

**Grid   resistor   of  following   valve



EBF80
DOUBLE  DIODE  PENTODE

Double   diode  vciriable-mu   Pentode.    The  Pentode   section
is   suitable   for    use    as   an    R.F.,    I.F.,   or   A.F.    amplifiler.

OPERATI NG CONDITIONS AS TRIODE CON NECTED RESISTANCE +
COuPLED   A.F.    AMPLIFIER

92  connected  to  a,  g3  connected  to  k.

10

*Vout±5  V(r.in.s.).

**Grid  resistor  of  following  valve.

LIMITING    VALUES

Pentode  Section
Va(b)  max.

Va  max.

Pa  max.
Vg2(b,  max.

Vg2  max.  (la<2.5  rnA)
Vg2  max.  (la±5  rnA)

Pg2  max.
Ik  max.

Vg[  max.  (lg]±+0.3prA)
*Rgi_k  max.

Rh_k  max.
vh_k  max.

*RgL_k  max.±22  M  Q  if grid  current  biasing  is  employed.

Diode Sections   (each section)

P.I.V.

lad  max.

lad(pk)   max.

Rh_k  max.
vh_k  max.

This   valve   can   be   used   without   special   precautions   against   microphony   if  the
input  voltage,  V]n,   is   not   less  than   25   mv  for  an   output  of  50   mw  from   the
output  valve.



DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section

is   suitable   for    use   as   an    R.F.,    I.F..   or    A.F.   amplifiler.

EBF80

9293

®

a

a k,S     h            h                               B9A(Novol)BASE

ISSUE  2 EBF80     858-3



FBI:80 DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section
is   suitable   for    use   as   an    R.F.,    I.F..   or    A.F.    amplifiler.
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I I I \ I \ I
11 11 1'
11 11 I

11 I I 1111
ha(rnA) I51Osg

ANODE   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE   WITH

CONTROL-GRID    VOLTAGE    AS    PARAMETER
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U.H.F.  TRIODE

®

®

a

®

Frame-grid  triode for use as grounded-grid amp-
lifier  or serf-oscillating mixer  in Bands IV and V.

HEATER

Vh

lh

CAPACITiINCES

Unshielded

ca-g

ca-k

ca - k + h

ca.  -  g + h

cg-k

Cg  . k  (Ia =  12mA)

cg - k + h

cg-h

ck  - g + h

Shielded

ch +  k  -  g + 8

ca - g + s

ca  _  k + h

CHARACTERISTICS

APRIL  1965

EC86

6.3

200

175V

-1.5                 V

12mA

1 4         mArv
4.85           kR

68

230Q

Page D1



OPERATING  CONDITIONS

As grounded-grid amplifier

As serf -oscillating mixer

va®,
Ra
Rg

la
I
8

vosc

gc

(r . in . s . )

DESIGN  CENTRE   RATINGS

Va  (b)  max.

Va max .

Pa max .
Ik max .

-vg max .

Rg-kmax.

Vh_k max.  (cathode positive)

Vh.k max.  (Cathode negative)

JEIEh

aa

B9A  Base

All    dimensions   in   mm

APRIL  1965

222•max

XaEa)¢ XaE®|n

I

Page D2



u.H.F.  TRIODE

::i;;£:,;dattr,f,d£T::c::::;a#,r853#,.s:„.dam„e, EC88

HEATER

r\

®

®

6.3V
165            rnA

C^P^CIT^NCES (measured with close fitting external shield connected to the grid)
Ca-g+8
Cg-I
Ca-k
Ch-k=g+s
Ca-I+h

CHARACTERISTICS
Va
la

Vg

8in
ra
W

Req

OPERATING CONDITIONS AS AMPLIFIER

'a

8in
8
Power gain
Noise factor (power matched)

OPERATING  CONDITIONS  ^S  MIXER
Vb
Ra
la'

1g

Vo8c(I.in.8.)

Rg

8o
8in(elf)

July Ire

1.7           pF

3.3           pF
45          mpF

3.8           pF
55          mpF

Pace  D1



EC88 u.H.F.  TRIODE

DESIGN  CENTRE  RATINGS
Va(b)  max.
Va max.

Pa,  max.
'k max.

-Vg max.
Rg-i max.
Vh_k max.

khh
99

B9A  Bcise

All    dimensions   in   mm

JULY  ,963

22.2max

XaEin¢ XaEaIll

I I I I

EE

Pat. D2



R.F.  POWER  TRloDE

Triode  for  use  as  r.f..  Power  amplifiler  or  oscillator. EC90

HEATER
Vh

lh

CAPACITANCES

Ca-g

Cin

Cout

CHARACTERISTICS

®

®

A

L,

6.3V

150            rnA

+
Shielded                Unshielded

1.3                                   1.4             pF

1.7                                    1.5              pF

2.6                                 1.2             pF

250V

no.5             V

10.5         rnA

2.1  rnA/V-
17-
7.7       kQ+

OPERAT.NG  CONDITIONS  AS  R.F.  AMPLIFIER  0R  OSCILLATOR+
(class  ``C" Telegraphy or  F.M.)

f
Va

Vg

la

1g

Pout

Y)

LIMITING  VALUES

Va(b)  max.

Va  max.

Pa  max.
Ik  max.  (as  r.f.  oscillator  or  amplifler)

lk  max.  (as  r.f.  doubler or trebler)
-Vg  maLX.

1g  max.

Rg-k  max.

vhk max.
Tbuib  max.
f max.

JUNE   1961   (1)



EC90 R.F:.  POWER  TRIODE

gil
khh

lc
oOo
00
00

87G   Bcise

E3E                       All  dlmensions  in  mm

JUNE   11961   (I)

®



GR0uNDED  GRID  TRIODE

Grounded  grid  triode  for  use  as  an  amplifier  uP  to

250Mc/s.

EC9I

®

rl

a

HEATER
Vh

lh

CAPACITANCES

Ca-g

Ca-k+h

Cg-k+h

Ck-g+11

*External  shield  connected  to  grid.

CHARACTERISTICS

Va

la

Vg

8in

LL

ra

Re`l

LIM.TING  VALUES

Va(b)  max.

Va  max.

Pa  max.

-Vg  max.

Ik  rna.x.

Vh_k  max.

Tbuib  max.

JULY   1961   (1)

6.3V

300            rnA

Shielded*                   unshielded
3.4                                    2.6

120                                    150

5.0                                   4.5

7.5                                   7.0

250V

10mA

-1.5             V

8.5    rnA/V

90-
10.5        kQ+

400Q



EC9I GROUNDED  GRID  TRioDE

87G   Base

All   dimensions   in  mm

JULY  1961   (I)

•.19max

XC'Enrla XaEnqU1

I

u



DOUBLE   TRIODE

Double  triede  with  saparate  catl-edes  for  use  as  a

Paraphase  A.F.  amfilifier   and   in  Phase  inverters,
multi-vibrators, etc.0

a

a

ECC32

HEATER

CAPACITANCES

section
section
section

CHARACTERISTICS    (each  section)

6.3V
0.95              A

0.8              till F:
4.3         "F
4.3            turf
2.0          mF

250V
+.6V

6.0              rnA
2.3         rnA/V

32
14kQ

OPERATING CONDITIONS AS  RESISTANCE-CAPACITY-COuPLED
AMPLIFIER

*Vout±Output  voltage  at  start  of  1g[  or  at  Dtot= loo/o.
**RgL±Grid  resistance  of following  valve.

LIMITING   VALUES   (each  section)
Va,  max.

ISSUE  1 Eec.2    1155-1



ECC32 DOUBLE   TRIODE
Double  triode  with  separate  cathodes  for  use  os  a

Poraphase  A.F.   amplifier  and   in  Phase   inverters,
mufti-vibrators, e.c.

EEZ

E           FI'`

k'      h            h       k"

g"a.

9`h

OCTAL   BASE

'SSuE  ,

u

e



DOUBLE  TRIODE

;H:':8,s:#;eo;n':°oW#:e;7,:y:rc:e:;d::n:dbe':tr;o°,dew:;th,n'°?„;.er7£:

ECC33

HEATER     (The  heaters  of the two cathodes  are connected  in  series)
Vh
lh

CAPACITANCES
ca,_a„

::=gk(tea:chhsseecctjponn))
Ca,_k,
Cu„ _I"

CHARACTERISTICS  (each  section)

A

Eii

a

LII"TING  VALUES  (each  section)

(:,bJaT,x.
Pa  max.
Lk    max.
Rg-I  max.
Vh_I  max.
Rh_k  max.

6.3V
0.4A

0.75       prHF
2.5          prHF
3.5          HHF
I.2          rLIF
I.5             HLLF

OPERATING  CONDITIONS  AS  R.C.  COuPLED  A.F.  AMPLl
Vb                 Ra                la

£Vck        tk49'      tT.6'
350              47            3.5
300              47            3.0
250              47            2.5
ZOO                47             2.0

Rk                Vout             *Vout       Dtot

(f.2)         Th          (vr.in.E.)(o/:,)
25.5              74

1.2                25                  62.5            5.9
1.2                25                  50                5.6
1.2                 25                   41                  5.6
1.2                 24.5               30.5             5.3

*s°h:twp:tt::'tdai8s:oaiitohne;staar:p°rfo'£imat:,;u;E:;oYr°t'jtoa£:,S::Wv:Tttat:Tth°Se

**Grid  resistor  of following  valve.

rssuE  , ECC33     858-1



ECC33
DOUBLE  TRIODE

T#nsus##:Tp,:?m%:ifiynceindtoeunbd'eedt%ordeu#:thi:ow,,iB:fa,to%r.
scaling  and  computor  circuits.

a.         a..

9'h

OCTAL  BASE

k.      h             h        k',

lssuE  1 ECC33    858-2

a



DOUBLE  TRloDE

High-gain  double  triode with separate cathodes for use

in Paraphase  A.F.  voltage  amplifilers.

ECC35

HEATEF`

CAPACITANCES

a

.1

a

CHARACTERISTICS     (each  section)

LIMITING   VALUES     (each   section)

Va(b,  max.

Va  max.

Rg-k  max.
Vb_k  max.

lssuE   1 ECC35     1157-1



DOUBLE  TR]ODE

High-gain double triode with  separate cathodes for  use
in Paraphase  A.F.  voltage  amplifilers.

ECC35

OPERATING   CONDITIONS   AS   R.C.   COuPLED   A.F.   AMPLIFIER

Vout*           Vout+             Dtot              Rgi±

(Vr.in.s.)(V|.in.s.)       (°/o)             (kr2)

330
330
330

330
330

680
680
680
680
680

*  At  Dtot±5°/o

i   At  Dtot±10°/'o  or start  of 1g
±   Grid  resistor of following  valve.

_      33mm.   _.
MAX.        _

E'Ein0 *<I

UU I

g"a"

9'h

OCTAI.   BASE

ECC35      1157-2

a"a'

k"    h             h       k'

'SSUE   1



DOUBLE   TRIODE

:a?;;et,".°adte8,':.;uae':.!%e':nt#tdof°2'28Sndc7:a,.nco::#y:.s;3:
receivers.

+

®

a

ECC84

HEATER

Suitable  for  parallel  operation  only,  a.c.  or d.c.

Vh

lh

CAPAC.TANCES   (measured  without external  shield)

ca,'-k,+h+g"

ca,_a"

cg,-a"

Grouhded  cathode  section

ca,-g,

cin,

cout ,

cg,-h

Grounded  grid  section

Ca„-g„

c.pA"  JJ,

Ck"--g"+n

Ca„-g"+h

cll_k"

CHARACTERISTICS  (each  section)

6.3V

330            rnA

*Measured  at f ± 200Mc/s with  cathode  connections  pins 7 and  8 strapped.

lssuE  1 ECC84    258-1



ECC84
DOUBLE  TRIODE

Double  triode  Primarily  intended  fo_r_u_s.a. as  a  cascgive. r..f.
amplifiler    at   -frequent ies    uP    to   ZEOMc/s    in    telev.ision

receivers.

TYPICAL   OPERATING   CONDITIONS

Vb

R  (see  Fig.1)

la

Vg

Noise  figure  (bandwidth  of  input  circuit 7-8  Mc/s)   6.5

ECC84    258-2

e



DOUBLE   TRIODE

Double  triode  Primarily  intended  for  use  as  a  cascode  r.f..
amplifier   at   frequencies    uP   to   ZZOMc|s    in    television
receivers.

ECC84

®

A

A

LIMITING   VALUES    (each  section  unless  otherwise  specified)

Va(b)   rna,X.

Va`  max.

Pa  max.
Ik  max.

-Vg  max.

Rg,-k, max.

Rg„-k„  max.

Vh__k"  max.  (cathode  positive)

vh_k' max.

Ri]_k   maLx.

hhq

B9A     Base

EE

The  triode  on   pins  6,  7,  8,  9  should   have   grounded   cathode   connection   and
that  on   pins   1.   2,   3   should   have  grounded-grid   connection.

Issue  1 ECC84    258-3



ECC84 DOUBLE   TRIODE

#?,!jet,r''oad,e#uaer;';fejsn%de,d.fofgsj.7:a,.nco::#,is;3f
receivers.

2370 I ECce4 1 Ia(rnA)30252015105a
11 I

Each  S ction

I I

Vac 90V

/

/

I
I /

/

/
/

/
/

/
I /

/
/

/
/

/
/

Vq(V)  -8                           -6                          -4                           -2                           a

ANODE   CURRENT   PLOTTED   AGAINST   CONTROL-GRID   VOLTAGE



R.F.  DOUBLE  TRIODE
Doug_Ie  triode  for  use  as  an  r.f.  amplifiler  oT  self
a,s'5i#aatiggv,Tixvero:n24evqu|3`Eeernytoonps:a#gchdgrrgeec:'y

n

a

rl

a

ECC86

HEATER
Vh
lh

CAPACITANCES
*ca-g
*ctn
*cout

Ca,-a.
Cg'-g,

Ca,-g,
Ca.-g,

*Each  section

CHARACTERISTICS  (each section)

OPERATING  CONDITIONS

As r.f. amplifier
Va

Ivg(b)
Rg

la

8in
ra,

1.3

3.0
1.8

< 0.05
< 0.005
< 0.005
< 0.005

|Vg(b)  is  the  voltage  at  ``earthy"  end  of grid  leak.

As self-oscillating mixer
Va(b)

Ra,

Vosc(I.in.8.)

1®

8c
Rg
r8

6.3                 12.6                25                      V
500                500                500                   a

0.7                    1.0                    1.5                   V
0.4                   1.0                  2.6             rnA
0.8                   1.3                   2.0        rnA/V

220                220                220                 kQ
11 8.0                 5.3              kQ



ECC86 R.F.  DOUBLE  TRIODE

DESIGN  CENTRE  RATINGS

Va max.

Pa max.
Ik  max.
Rg  rna.x.
vh_k  max.
Rh_k  max.

BEE

a' s  all
h

hal

h        h        k.I                        B9ABQse

u



V.H.F.  DOUBLE  TRIODE

Double  triode  with  common  cathode  for  use  as  r.i..

power  amplifiler  or  oscillator.

ECC9 I

HEATER
Vh
ih

CAPACITANCES
*ca-g

Cin,
CID,

Cout,
Cout,
Ch-k
Ca, -g,
Ca~-g'
Ca,-a~
Cg,-g.

*Each  section.

CHARACTERISTICS  (each  section)

A

A

6.3V
450            rnA

unshielded          Shielded

OPERATI NG CO NDITI 0 NS-CLASS "C" TELEGRAPHY PuSH-Pu LL+
As r.f. amplifier

f
Va

*Vg

la(tot)

Ig/tot)

Pload
7)load

As a frequency trebler
f50
Va                                  150
*I:,.,,-1?8

lg(tot)                                         6
Pload                                  0. 9 5
nioad                                 39.6

ig8                i:8                Z88                2§8         MCJ;
-100              -100              -100              -100               V

16.7                  17.2                  17.7                  18.2         rnA
5.3                   4.8                   4.3                   3.8         rnA
0.89                0.82               0.72               0.56        W

35.5                 31.8                 27.1                  20.5            o/o

*This  bias  is obtained  by grid  current  bias,  or a  combination  of grid  current
and  fixed  or cathode  bias.

JULY   1961   (I)



ECC9 I V.H.F.   DOUBLE  TRIODE

LIMITING  VALUES

v.1(b)  max.

Va  max.

Pa  max'
Ik  max.

Vg  max.

'6r  max.

Vh-k

Rg-k  max.

Tbuib  max.

f max.

87G   Base

All   dimensions   in   mm

JULY  I,6'   (1)



V.H.I=.   DOUBLE   TRIODE

Variable-mu.  low  noise  v.h.f.  frame  grid  double  triode
with   high   mutual   conductance  for   use  as  a   cascode
amplifi,er.

ECC I 89

a

rl

a

HEATER
Vh
lh

CAPACITANCES

Ca'-a„

Cg,-a,

Grounded cathode section
Ca,-g,

Cg,-k,+h+s

Ca'-k,+I1+S

Cg`-ll

Grounded grid section
Ca„-g„

Ck,-g,+h-, s

Ca,-g,+h+s

Cl\+-'|

Ca„-k~

CHARACTERISTICS  (each  section)

6.3V
365             rnA

Shielded                                 unshielded

<15
<4.0

1.9

3.5

2.3

<280

20  :  1    reduction   in   gin)
100  :  1    reduction   in   gin)

DESIGN  CENTRE  RATINGS  (each  section)
Va(b)  max.

Va  max.

i{~  max.  (cathode  positive)
k  max.

=  45          mpF
<4.0      mpF



ECC I 89 V.H.F.  DOUBLE  TRIODE

NOTE

ln  order  not to exceed  the  maximum  permissible anode  voltage  when  the
cascode  amplifier  is  controlled,   it   is   necessary  to   use  a  voltage  divider
for the grid  of the grounded grid  section.

EE
o' s a"

The triode on  pins 6. 7,  8, should  have the grounded  cathode connection
and   that  on   pins  1,   2,   3.   should   have  the  grounded   grid   connection.

NOVEMBER  1962

L1

EE



TRIODE   HEPTODE
Triode  heptode  frequency  changer  Primarily  intended  fior
use  in  A.C. mains  receivers.     The  heptnde Portion  is
designed for A.V.C.

®

®

a

®

ECH2I

ahat

k.95    h           h

ISSUE   1

hh

B8G    BASE

ECH21     258-3



ECH2 I
TRIODE    HEPTODE

Triode  haptede  frequency  changer  Primarily  intended  for
use  in  A.C.  mains  receivers.     The  heptode Portion  is

designed  for  A.V.C.

6U>
a

aaI
• >T >0,

?
aT

aI
>;i

aI >®I aa'1
I I I I,
I I I Ill

I I
I I IllI I 111
I I 111
I 4 I

I I I
I I 11

J
I I I I I J .11
I I I 111

1'1
I I I

I I
I / 111

I I Ill
I Ill

I I I /
I I I 111I Ill

i?*a>&>-o'
I I I Ill

I I Ill
NI= Ill

Ill
I 1'1

111

111
I Ill
I Ill

Ill
I I 1'1

.11
I Ill

11'
Ill

I

I Ill
I I I 11'

u \ \ I I I Ill
I I I Ill\ \ \ I I I I I

I \ t I
I I I \ I I
I I I II I I I 11

lssuE  1 ECH21     2581

u

u



TRloDE  HEXODE
Triode  hexode for  use as frequency  changer  in  a.c.
mains-aperated   receivers.     The  hexode  section  is
designed  for  a.g.c.r\

®

a

a

ECH35

HEATER
Vh
lh

CAPACITANCES
Cgt-gl

Hexode section
Cg1-k
Ca-k
Ca-gl

Triode section
Cg-k
Ca-k
Ca-gl

OPERATING  CONDITIONS
Hexode section

(a)  With  fixed  screen-grid  voltage
Va
Vg2+g4
Rk

:::::t
Vgl
lan
1g2+g4

8c
ra

6.3V
225                rnA

= 300              mpF

5.0                 pF
10

<„       mB:

(b)  With  screen  grid  fed  by  a  potentiometer (See  Fig.1)

lg3+gt
Vg|
Vg2+g4
lan
1g2+a,I

8c
ra

¥:: ::X: (i:: =  I8:i:A)

MAY   1960  (I)

250                 250                 250
24                  24                  24
33                      33                      33

215                   215                   215
50                   50                   50

ZOO                     200                     ZOO
-2.0            -23.5            -31

100                                            145
3.0

1.5

>4.0

-1.3
-1.3



ECH35 TRIODE   HEXODE

OPERATING  CONDITIONS

Triode section

Vb
Ra

i:in({}§:ct=:#!s:o:Btc===:2¥°)0)HA)
Vgt  max.  (lgi  =   +O.3HA)

LIMITING  VALUES

Hexode section

Va(b)  max.
Va  max.
Pa  max.

#=:€tb±:¥:{i:=4<5oT5AL)A)
Pg2+g4  max.
Ik  max.
Rgi_k  max.
Rg3-k  max.
vh_k  max.
Rh_k  max.

Triode section

Va(I,)  max.
Va  max.
Pa  max.
Rgt  max.

MAY   1960   (1)

U



TRIODE   HEXODE

®

rl

®

ECH35

Fig.1.-ECH35  as  frequency  changer with  screen  grid  fed  by  a  potentiometer.

EZE

Ghat

92€4       gt,93

Mk

Octal    base

All    dimensions   in  mm

MAY   1960   (I)

rl
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TRIODE   HEXODE  FREQUENCY
CHANGER

\1

a

A

Zi]

ECH42
Tn"°£.ec!exm%£n?.r#!%jntreencde?vdef3:uSTehaesfhreexqoudeencsYecc[[aonnge,rs
designed  for  A.V.C.  aperation.    The  valve  may  also  be  employed  as  a  Phase  inverter.

HEATER
Vh
lh

MOUNTING  POSITION         Any

CAPACITANCES
Cgt-gl
Cgt-ah

Hexode  Section
Cgi_h+k+g2+g4+Sklrt
Ca_h+k+g2+g4+sklrt

Ca-gl
Cg|-h

Triode Section
Cgt_|i+k+g2+g4+8klrt

Ca,t_h+k+g2+g4+Sklrt
Cat-gt

6.3V
0.23             A

=0.35         HprF
<0.2            prHF

4.0            prHF
9.2             prltF

=0.1             HprF
<0.15         prHF

5.5              prHF
2.3            HItF
1.2              prHF

OPERATING    CONDIT.ONS    AS    FREQUENCY    CHANGER
With  Screen  Grid  fed  from  a  potentiometer  (see  Fig.1)

Hexode Section
Va-Vb
RI
R2

Rk
Rg3+gt
lg3+gt

Vgl
Vg2+gl
'a
1g2+g4

8c
ra
Req
Vg]  for  100  :  1   reduction  in  gc

Triode  Section
Vb
Ra
Rgt+g3
lgt+g3

la

The   effective   mutual  conductance   under  the  above  conditions  is  approximately
5S0  u.AIV

lssuE  2 ECH12     858-1



ECH42
TR]ODE  HExODE  FREauENcy

CHANGER

Tnrj°R;c!exm°€3n%#!|djntr%ncde;vde!S:uSTehaesfh'eexqoudeencsyecc{jaonngejrs
designed  f.or  A.V.C.  operation.    The  valve  may  also  be  employed  as  a  phase  inverter.

CHARACTEF`lsTICS

Triode  Section
100V
OV
10mA

2.8      rnA/V
22

TYPICAL   OPERATING   CONDITIONS   AS   PHASE   INVERTER
(see  Fig.  2)

Vb                             I b                       Vg-g*

2#)                 (g.t)             (V3r5:2.a.)
300                        4.0                    56.7
400                        5.3                    78.6

::tuptuptu:oV,:::ae8:haen8jsdtj:::jroti°rsaa`p#:x:tina::e?yf3::jpt:V#:itcourtrheentjo,tatg:?Wer

LIMITI`NG  _VALUES

Hexode  Section
Va(,,)  max.
Va  max.
Pa  max.

¥::I::t:,'a=a3XinA)
Vg2+g4  max.  (la<1   rnA)

Pg2+g4  max.
Vgi  (Igf +0.3  HA)  max.
Ik  max.
Rgl-k  max.
Rgi_k  max.
Rh_k  max.
Vn_k  max.

Triode  Section

¥:tbnda¥.ax.
Pa  max.
Vgt  max.  (lgt±+O.3  prA)
lk  max.

Rg_-kk=aaxx..
vh_k  max.

'SSUE  2

u

EEZ

ECH42    858-2



TRIODE  HEXODE  FREQUENCY
CHANGER

n

®

®

a

ECH42
Tdnr;:£genche:X#.-'v:%£r'=o{:eeJrnat{e%dne;vdeTfr;s:uvS#kvaeesf#axqyoudaee:sCo!ebcceS'a°ennmgpe',rsoyeda"phas„nve,tor.

20.8mm.

_22mm.
max.

I
E!FPI



ECH42 TRIODE  HEXODE  FREQUENCY
CHANGER

Triode hexode Primarily intended for use as frequency changer
in   A.C.   mains-operated    receivers.     The   hexode   section    is

designed  for  A.V.C.  operation.   The  valve  may  also  be  emf)Ioyed  as  a  Phase  inverter.

Fig.1-EC1142 as  Frequenc/  Ciiangcr

Fig.  2-ECH42 as  Phase  lnverter

u

EI

®



TRIODE  HEPTODE

®

a

EiE

®

L`/

ECH8I

Triode heptode primarily intended for use  as  a frequency changer .

IIEATER

Suitable for  series or parallel operation,   a.c.  or d.c.

Vh

Ih

CAPACITANCES

cah-a,
call-gt

can-(g3+g,)

cgl-at
cgl-g,

cgl-(g3+g,,

Heptode section

Gin(g1)

cin(g3)

cou,

ca-gl

cgl-g3

cgl-h

cg3-h

Triode  section

DECEMBER  1965

6.3V

300          rnA

4.8       pF

6.0       pF

7.9       pF

<6.0   mpF

<300       mpF

<170       mpF

<60       mpF

2.6       pF

2.1       pF

1.0       pF

coo       mpF

Page  D1



OpERATING cONDITIONs OF HEPTODE  SECTION As R. F.  OR I. F.  AMPLIFmR +

Vb

Va.

vg3
Rg2  +  g4

*vgl

vg2  +  g4

Ia

1g2  +  g4

1g1

gin
ra
#g2-g1

Req
Ra
Rg2  +  g4

*Operatingwith gridcurrentbias as obtainedwith Rg]_k  =  1MQ  and with zero

a.g.c.  volts:   resulting Vg]  =  -500mv.

OI'ERATING CONDITIONS  OF HEPTODE  SECTION AS  A.M. FREQUENCY                   +

CHANGER*

V a
Rg2  +  g4

Rg3 +  gt

vgl
vg2  +  g4

Ia
1g2  +  g4

Ig3 +  gt
**1g1

gc
Ra
Req

u

*Ti.iode  operating  witin  Vb  =  250V,   Ra  =  33ks2  and  Vosc  (r.in.s .)  =  8V.

**Operating with  grid  current  bias  as  obtained with  Rg]_k =  1Mr2  and with

a. g. c . volts; resulting Vg]  =  -500mv .

DECEMBER   1965 Page  D2



TRIODE  HEPTODE

n

a

®

CHARACTERISTICS

Triode section

Vg  max.  (1g =  +0 .3HA)

Heptode section

Va
vg3
vg2 + g4

1g1

vgl
Ia
1g2  +  g4

gin
„g2  -g1

ECH8I

OPERATING  CONDITIONS  OF  TRIODE   SECTION  AS  R.F.   OSCILI-ATOR

Vb

Rat
Rgt+g3

Igt+g3

Iat

gin  (eff)

RATINGS  (ABSOLUTE   MAXIMUM  SYSTEM)

Triode section

Va(b)  max.

Va max -

Pa max .
Ik max .

Rg-k max-
Vh.k max.
Rh.k max .

DECEMBER  1965



Heptode  section

Va(b)  max.

Va max.

Pa max.
Vg2+g4(b)  max.

Vg2+g4  max.

Vg2+g4  max.  (Ia <1mA)

Pg2+g4 max .
Ik max.
Rgi.kmax.

*Rg3_k max.

Vh_k max.

Rh_kmax.

EE

20

*If the two sections  Of the valve  are  switched during operation so that there

is  no  direct  connection  between  g3  and  gt,   as  may  occur  in  i.in. /a.in.

receivers,   then  Rg3_k max.  =  20ld2 .

ahat

k'g5,sh       h B9A   Base

All    dimens.Ions   in   mm

DECEMBER   1965 Page  D4



TRIODE  HEPTODE ECH8I

®

®

I I I I
I E:CH 81 B43,b   I

1111 I III
111, I       11        I        I . . I I I

1111 Vafig1gVbRa h        . 250Vt.g3=47knt.g39200HAti250Vtc33kn
-

1111 11

1111 I
1111 I

I(111111 I I I I I I . II I
11111 I I
11111 I I IIll I,IllIll Vb           . 250VRohg8.2kQR92.94I22kn

Ill / I
Ill

I(I I IIII I .I II III I II I I. II. .III I II I I I I I II .Ill II I I I II . I I I I IIll I II I I I I
Ill IE I I II
Ill I, I11

1111 I
111 . I11

o`
II.11 II I I I .I I

1111 I I . I II III. I
11111 I . i0 III I I I I I, .
Ill I
Ill \

•
11

/ 11
11

I

Vg|(V)            -40                       -30                       -20                        -10                          0

ANODE  CURRENT  PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE  WIIEN

USED  AS  A  FREQUENCY  CHANGER
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E'C H 8 I 8434C

I

11111

Va h           .250VRgt`g3.47koIgt.g332cOuAVbt=250VRat=33kQ

I I I II I IIII II II I II `I 1I

i,
Vg 2 + 94

=a=

22151050VOOVOVOVSOV I
/

IIIII I III. I I II
II I I I J

VRR ba
h
+9 4

I,i2852OV2ka2kQ

Vg| (V)            -30                      -20                       -10                         0

cONVERsloN  cONI]ucTANCE  PLOTTED  AGAINST  CONTROL-GRn>

VOLTAGE  WHEN  USEI)  AS  A  FREQUENCY  CHANGER
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TRIODE  HEPTODE

iiE

a

rt

®

ECH8l

ECHeI
I I - B1®47

- I I I I I I I- I I I III I 1111 - I I
I I II -

F\RVRRI
Vba9ba99 11h2ttIt

9+9

25,8.94.212sO,a33.43.2CX)022V7kVkoknkQalJA
•

I

II I I I

I II I I I9 2 •94

I

ra Ia I

I I . . I III II . I II II I I III I II I I I.II I I II I
I I

I I Ig2 94

-I .
gc

I II I
I I I I II I I I II I I I I

I I I

I a

Vgi(V)           -40                      -30                       -20                       -10                         0

ANODE  AND  SCREEN-GRID  CURRENTS,   CONVERSION  CONDUCTANCE

ANODE  IMPEDANCE  AND  EQUIVALENT  NOISE  RESISTANCE   PLOTTED

AGAINST  CONTROL-GRD  VOLTAGE  WIIEN  USED  AS  A  FREQUENCY

CHANGER
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/
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I
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I I

0               2.0                                  6.0                                          10                           Vosc (Vr. in.9.)

ANODtl,  SCREEN  ANro  OsclLLATOR  GRID  cuRRENTs,   cONVERsloN
CONDUCTANCE,   AND  FQUIVALENT  NOISE   RESISTANCE   PLOTTED

AGAINST  OSCILLATOR  VOLTAGE
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TRIODE  HEPTODE

Rii

ii!

ECH8I

0¢,®,a Ill

11111
I

seI,I, *,J)E

/JJI
111 IIll \
Ill \

\

RS§3§?0b„11PI,

/ /
aI&

.G€qifd!.3 I
11 I

I,
II

I.I 11 IIll 1]Ill 11

ia
.sE
>C>

E

®o                                         cvo

INDICATING  THE  R.M.S.  VALUE   OF  TIIE  VOLTAGE   OF  AN  INTERFERING

SIGNAL  AT  TIIE   GRID  PRODUCING  1%  CROSS  AND  HUM  MODULATION

AS  A  FUNCTION  OF  THE   CONVERSION  CONDUCTANCE
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`
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I

Vgi  (V)                            -40                       -30                          -20                      -10                          0

ANODE  CURRENT  PLOTTED  ACIAINST  CONTROL-GRn>  VOLTAGE   FOR

IHPTODE  SECTION
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TRIODE  HEPTODE ECH8l

EC H 8 I B4351I
11         I         I        11

Va       =250VVg3=OV

I

VbRahRg2Vg3

+ 9 4

=a 2852002k2kVV

'

'1
II

/ /

A /

Cb

Q,

a,-
h

a;oO
+ II

\¢ J

JL

i /
>a0

I

a
Vgi  (V)                             -30                        -20                          -10                       0

MUTUAL  CONDUCTANCE   PLOTTED  ACIAINST  CONTROL-GRID  VOLTAGE

FOR  HEPTODE   SECTION
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TR.ODE  HEPTODE ECH8l
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INDlcATING  THE   R.M.s.  VALUE   OF  THE  VOLTAGE   OF  Ar\iT  INTERFERING

SIGNAL  AT  THE   GRID  PRODUCING  197o  CROSS  ANI)  HUM  MODULATION

AS  A  FUNCTION  OF  THE   MUTUAL  CONDUCTANCE
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TRIODE  HEPTODE ECH8 I
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TRIODE  PENTODE

Ee°pma;.:n±eed::'t°hd&easndjn°tuetnpduetdpefnotrod:sewjt,hn
audio frequency  applications.

fl

®

n

-®

ECL83

HEATER  Suitable  for  parallel  operation  a.c.  or  d.c.

Vh

lh

MOUNTING  POSITION

CAPACITANCES   (measured  without an  external  shield)

Cat-gp

Cat-ap

Cgt-gp

Cgt-ap

Pentode  section

Triode  section
Ca-g

Cln

Gout

CHARACTERISTICS

Pentode  section

Hg|-g2

Triode  section



ECL83
TRIODE  PENTODE

Combined  triode  and   output  Pentode  with
separate    cathodes    intended    for.  use    in

audio f.requency  applications.

PENTODE  SECTION  AS  AUDIO  OuTPuT  VALVE

Single  valve  class  `A'

Va

Vg2

Vgl

la(o)

Ig2(o)

Rk

Ra

Vln(I.in.s.)

Pout

Dtot

Two  valves  in  class  `AB'  push-pull

Va

Vg2

*Rk

l&(o)

la  (max.  sig.)

lg2(o)

1g2  (max.  Sig.)

Ra_a

yin(gi_gi)r.in.s.

Pout

Dtot

*Common  cathode  bias  resistor

170                      200

170                       200

180                       220

2x24                2x25
2x27.5             2x29
2x3.8                2x3.9

2x6.25             2x8.5
6.5                          7.5

17                            23.5

5.0                         7.2

3.6                          4.2

TRIODE  SECTION   AS  A.F.  VOLTAGE  AMPLIFIER
Vb                   Ra                      la                   Rk                 Vout

(v)              (kr2)            (HA)            (kf2)            v;I
170                100                650                1.8                 49

200               100               720               2.2                47

VoutvT measured  with  an  input  of 100mv

Vout  measured  for  a total  ha.rmonic  distortion  of 5°/o

*Grid  resistor of following  valve.



TRIODE  PENTODE

Combined  triode  and  output  Pentode  with
separate    cathodes    intended    for    use    in
audio frequency  applications.

iiR

A

a

ECL83

LIMITING  VALUES

Pentode  section

Va(b)  max.

Va  max.

Pa  max.
v82(b,  max.

Vg2  max.

Pg2  max.

Pg2  max.  (speech  and  music)
lk  max.
Rg]_k  max.   (self-bias)

Rg]_k  max.  (fixed  bias)

Vh_k  max.  (d.c.  cathode  positive  or  a.C.r.in.s.)

Vh_k  max.  (d.c.  cathode  negative)

Triode  section

Va(b)   max.

Va  max.

Pa  max.
Ik  max.

Rg[_k  max.  (fixed  bias)
Rg]_k  max.  (grid  current  biasing)
Vn_k  max.  (d.c.  cathode  positive  or  a.c.r.in.a.)

Vh_k  max.  (d.c.  cathode  negative)

EE

at91
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ECL83
TRIODE  PENTODE

Ee°pmabr:nteed::jt°hdoedeasndjn°tuetnpduetdp%tr::sewj#n
audio f.requency  applications.
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ANODE    AND    SCREEN-GRID    CURRENTS    PLOTTED    AGAINST    ANODE
VOLTAGE   WITH   CONTROL-GRID   VOLTAGE   AS   PARAMETER.   Vg2  ±  170V



A.F.  VOLTAGE  AMPLIFYING  PENTODE
High  gain  Pentode  for  use  in  a.f.  amplifiers.

n

a

a

TehdeucEeF3h7uAm.h:;caenptafnoti-tmhj:sr:Pd|#en::ncc°ens:ttrhuectJ:,nvea|gjttesnt:caat,etroj:h:e£[83n6:dt°

HEATER
Suitable for series  or  parallel  operation  a.c.  or  d.c.

VI1                                                                                                            6.3                     V
lh                                                                                           200                  rnA

ln  order  to  reduce  the  hum  to  a  minimum  the  centre  tap  of the  transformer
winding  which  feeds  the   heaters  should   be  connected   to  the  chassis.  The  im-
pedance  between  cathode  and  chassis  should   be  as  small  as  possible  (<40Q).

CAPACITANCES

= 0.02             pF
5,5                 pF
8.5                 pF

CHARACTERISTICS

250V
100V
0V
3.0              rnA

-2.0                V
800                    prA

1.8         rnA/V
2.5             MQ

28

OPERAT.NG  CONDITIONS  AS  RESISTANCE  COuPLED
A.F.  AMPLIFIER,  CONNECTED  AS  A  PENTODE

*DtoF5°/o.
**  RgL  is  the  grid  resista.nce  of the  following  valve.

DECEMBER  1958  {1)



A.F. VOLTAGE  AMPLIFYING  PENTODE

OPERATING  CONDITIONS  AS  RESISTANCE  COUPLED
A.F.  AMPLIF.ER,  CONNECTED  AS  A  TRloDE

With  g2  connected  to  a,  g3  connected  to  k.

VbRa

(V)               (kQ)
400                47
350                 47
300                 47
250                 47
200                47

Rg[**

(kQ)
150

150

150

150

150

*  Output   voltage   and   distortion   at   the   start   of   positive   grid   current.   At
lower output voltages the distortion  is approximately  proportional to the voltage.

**  Rgi  is  the  grid  resista.nce  of the  following  valve.

LIMITING  VALUES

V&(b)   max.

Va  max.

Pa  max.
v82(b)  rna.x.

Vg2  max.

Pg2  max.
'k  max.
Vgi  max.  (lgF+0.3  LIA)
1g2  max.

Rgi_k  max.  (self  bias)

Rgi_k  rna.x.  (fixed  bias)

vh_k  max.
Rll-k  max.
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A.F. VOLTAGE  AMPL.FYING   PENTODE

RE

g2   ah©:P
Mk

CX=tal   base

®

n

n All    di.mansions    in    mm

FEBRUARY   1960   (I)



A.F.  VOLTAGE  AMPLIFYING  PENTODE
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ANODE   CURRENT   PLOTTED   AGAINST  ANODE   VOLTAGE.
Vg2-100V.
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VARIABLE-MU   R.F.  PENTODE

Variable-mu  r.f.  Pentode with  sliding  screen

characteristics,  for  use  as  controlled  r.f.  or  i.f.  amplifiler.

RiE

a

im

\r\

EF39

HEATER
Suitable for series  or  parallel  operation,  a.c.  or d.c.

Vh
lh

6.3
ZOO

CAPACITANCES
ca-g1                                                                                                           <3.0
cill                                                                                                                                   5.5
co\ut.                                                                                                                            1.1

0PERAT.NG  CONDITIONS  AS  R.F.  OR  I.F. AMPLIFIER

Vgi  max.  (lgi  =   +O.3HA)

V
rnA

mpF
pF
pF

V
kf2

V
V
V

rnA
rnA

i.0045mA/V
>10                MQ

OPERATING   CONDITIONS   AS   CONTROLLED  GAIN   R.C.
COuPLED  AMPLIFIER

t)

Ra Rge

10.a 'uF
Ia.S„F

a.OWFL--

a.7Mn
VoutV,n

iiiiJjiiiii--fi=\I
I.5

Mn

::T       Rk

fo,,-F -Vc (cowTcoi veiTAGE)

MAY   1960  (I)



EF39 VARIABLE-MU   R.F.  PENTODE

LIMITING  VALUES

Va(b)  max.

Va  max.

Pa  max.
Ik  max.

v82(b)  max.

Vg2  max.

Vg2  max.

Pg2  max.
Rgi-k  max.
vn_k  max.
Rh_k  max.

RE

khh

92   ah©:
Mk

Octal  base

All    dimensions   in   mm

MAY   I,60  (I)
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VOLTAGE  AIVIPLIFYING PENTODE

Low noise Pentode Primarily intended for use in high

gain   r.c.  coupled  a.f.  voltage  amplifier  stages.

EF40

EI:4 I
OVERLEAF

Except for  heater to  cathode  voltage  ra.tings,  basing  and  dimensions, the EF40 is
identical  to the  EF86.

LIMITING    VALUE
vh_k  max.

®

EE

A
k,s   h              h

EZZ]

DECEMBER  11958   (I)
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EF4I
VARIABLE-MU  R.F.  PENTODE

Variable-mu  Pentode fior  use
as  r.f.  or  i.f.  amplifiler.

Except for ca.pa.citances, basing, dimensions and  heater to cathode voltage  ratings
the  EF41   is  identical  to  the  EF39.

CAPACITANCES

Vh_k  max

LIMIT.NG  VALUE

k,93's    h      h

106

B8A  Base

Although   pins  3,  4  and   7  are   internally  connected

together,   it   is    recommended   that   the   external
connection   be  rna.de  to  pin  7,  as  the  cathode   lead
inductamce  to  this  pin  is  lowest.

DECEMBER  1958   (1)
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R.F.  PENTODE

Stintgo'eEvdeodrrdfiope=±°5dve'a{uc:rydjcn°gnttro°'!ehdecbjYrcvu;{tau%Sd.°f EF50

HEATER

Suitable  for  series  or  parallel  operation  a.c.  or  d.c.

Vll

in

CAPACITANCES

OPERATING  CONDITIONS

a 9,,`

ra

(1R I -g 2

R{.q

Input  damping  (f±50Mc/s)

Output  damping  (f=_-50Mc/s)

Rk

Ck

Vgi  (forl0:1  reduction  ingm)     -             i.5
Vg.,  (for  10  :  1   reduction  in  gin)    -53

250V

250V

ttV
*         -20 *                  V

10mA

5             4.0             rnA

I            6.0        mAIV
1               0.2              MQ

kQ
kQ
kQ

032Q
0               50                    pF

**             tt                   V
-55.5         -51.5                  V

+  Valve  not  controlled  by  a.g.c.

**  Vgi  is  obtained  from  Vg3  by  means  of a  potentiometer  of 50kf2  and  3kQ.

tt Vgi  is  obtained  from  Vg3  by  means  of a  potentiometer  of 50kQ  and  4kf2.

DECEMBEn i958 {i) Page 1



R.F.  PENTODEEF50

LIMITING  VALUES

EE

F__ITH

V"  (,,)  max.

Vi`  max.

Pa  max.
Ik   max.

VLr2   (b)   max.

Vg2  max.

Pg2  max.
Vb,I  max.  (lgi-= +0.3uA)

VL,3  max.  (1g3-+0.3HA)

Rgl  max.

Rg3  max.

vh_k  max.
Rh_k  max.

B9G  BASE
khh

DECEMBER  1958 (1)



VIDEO    FREQUENCY   PENTODE

Singlengnded   R.F.   Pentode   with   very   high

mutual    conductance    and    sharp    cut-off.

EF55

HEATER

CAPACITANCES

OPERATING   CONDITIONS

LIMITING  VALUES

a

n

i

6.3V
I.0A

250V
150V

i.OV
10mA

I.0         rnA

360n
7.0    rnA/V

27
loo            kQ

Va(b)  max.                                                                                   500

Va  rna.x.                                                                                      300

Vg2(b,  max.                                                                                300

Vg2  max.                                                                                  250

Pa  max.                                                                                              10

Pgz  max.                                                                                         2.0
Vh_k  max.                                                                                 150

Rg[_k  max.                                                                            700
ik(pk)   max.   (with  50  H  sec.   pulse,  500   pp.s.)      I.5

EF55      1157-1



EF55
VIDEO   FREQUENCY   PENTODE

Singlecended   R.F.   Pentode   with   very   high
mutual    conductance    and    sharp   cutoff .

'F #,r-i

EE

khh

9,s

age

B9G    BASE

Note  :     lf  mounted  horizontally,  Pins  4 and  8  must
be  in  a  vertical  plane.



VARIABLE-MU  A.F.  PENTODE

Vaaur§£ob#,#fi,ea;:.   Pentode  for   use   as   a   controlled-gain EF83

n

Rid

n

HEATER
Suitable for series  or  parallel  operation,  a.c.  or d.c.

Vh
lh

MOUNTING  POSITION

CAPACITANCES  (measured  without external  shield)
Cin
Cout
Ca-gl
Cg+h

CHARACTERIST.CS

8in
ra
Llg1-g9

Vgi  max.  (l`9i  =   +o.3prA)

OPERATING  CONDITIONS
Vb
Ra
Vg3
Rg2
Rg1

*Rgl

Rsource
Vout(r.in.s.)
Vgl
la
1g2

Voullvir\
Dtnt

*Grid  resistor of the following  valve.

250
100

0
390

3.0
1.0

<200
8.0

6.3V
200           in A

Any

4.0           pF

<55.0     m3[
=2.5      mpF

250V
0V
50V
-1.6            V

4.0        rnA
1.15      rnA
1.6   rriA|V
1.25      MQ

10

_1.3               V

Under  these  operating  conditions,  the  following  total   distortion  figures
apply.

Vout(I.in.s.)

8::: (:¥:: = i :: 3¥))

MARCH  19cO (1)

5.0                 8.0              15                  V
1.0                  1.5                  2.5            0/o
1.5                  2.3                  3.5            °/o



EF83 VARIABLE-MU  A.F.  PENTODE

LIMITING  VALUES

Va(b)  max.

Va  max.

Pa  max.
Vg2(b)  max.

Vg2  max.

Pg2  max.
Ik  max.

Rg3-k  max.
Rgi_k  max.
Vh_k  max.  (cathode  positive)
Vh_k  max.  (ca.thode  negative)
Rh_k  max.

MICROPHONY  AND  HUM

This valve can  be  used  without special  precautions  against  microphony and
hum   in   circuits   in   which   the   input  voltage   is   =2mv   at  f  =  1kc/s   and
-Vgi= 1V for an  output of 50mw from  the output stage.

khh

9291

B9A Base
All  dimensions  in mm

MARCH  1960  (1)
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VARIABLE-MU   R.F.  PENTODE

Variable-mu pentode for  use as  r.f.  or  i.f.  amplifiler

in  f.in./a.in.  receivers.

EF89

n

fi

®

HEATER

Vh
lh

CAPACITANCES

Cin
Cout
Ca-gl
Cg1-g2
Cg1-h

CHARACTERISTICS

prgl-g2

*£itasthv]:i¥:!tea§:o8urij€S:rjrnecnrteai:a::C=5:jt:hisisnotacceptablethenegative

OPERAT.NG  CONDITIONS

*::hi`:Stt:h:e'::n:d::ii:eEtrg:ra:dduycb:,:asr!#o:uh:it:h::::ic:rudere=e:Tdttthf:s°_¥i§5,.tt,trn°rs8*o:ha:c::ltd.

tcommon  screen-grid   resistor  for  EF89  and   ECH81   used  as  a  frequency
changer.  The  current  through  this  resistor  is  8.6mA  at  Vgi  =  -2.OV  and
9.8mA at Vgi  =  -0.5V.

FEBRUARY  11.60 (1)



EF89 VARIABLE-Mu   R.I=.  PENTODE

LIMIT.NG  VALUES

Va(b)  max.

Va  max.

Pa  max.

v82(b)  max.

Vg2  max.

Pg2  max.

Ik  max.

Rgi_k  max.

Rg3_k  max.

vh_k  max.

Rn_k  max.

khh

EgEE

oOo
00
00
00

B9A   Base

All   dimensions   in  mm

FEBRUARY t960 (I)



VARIABLE-MU   R.F.  PENTODE EF89

®

a

Ef89  . S83

(:i)'cOOO.1000aeloo3010I I I-. 1111 -I
VV

)
=200-250V=OV

II II IIII . I I I I . III I I I I II
VR ',2=Z50V=5lkn

/I I I
/

VRb92 22 004k VA /
'
I

- I. II I I I I II IIr`I, II I
_ I I /

S
I /
``̀

L\
SO

S\
/

+\I II I II
I I I I I I

^a
II
a /

/
/

V9' ( V) -Sa -20                              -'0                               0

ANODE   CURRENT   PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE   WITH
SCREEN-GRID   VOLTAGE   AS   PARAMETER
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i
EF89 VARIABLE-Mu   R.F.  PENTODE

EF89   I 6884
(pqA7v)10,00030001000300loo3010Ill

Va   =200-250VV,3=OV

I

Vb    =2SOVR92=5jkn / /

Vb    =200VB9Z=24kq / / / / /
/ / /

/ /

/
/

`
4 6

SA
/

``

/

S\
+\i

. +\
^aI

I

I

I

V
91

(v ) -3 0                             -20                             -I 0 a

MUTUAL  CONDUCTANCE   PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE
WITH   SCREEN-GRID  VOLTAGE  AS   PARAMETER

FEBRUARY  1960 (1)
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r
VARIABLEIMu   R.F.  PENTODE EF89

a

n

a

(Rff,1000300loo30103I
6885

I
gin#))0,00030001000looloo3010\ I I

1111

Vb   =200VRg2=24mVgiv=OV

roI

tq 9m

- II II I III IIIIIIII \ III III \I I I I I II I I I III \ I I
I I II -

-I II I II I I I II I II I III .II \I I I I I

Vgi (V)                   -30                              -20                               -10                                a

MUTUAL  CONDUCTANCE,  ANODE  IMPEDANCE  AND  EQUIVALENT  NOISE
RESISTANCE   PLOTTED   AGAINST   CONTROL-GRID   VOLTAGE.   Vb  =  200V.
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I
EF89 VARIABLE-MU   R.F.  PENTODE

(:cnq,locoJoeloo3010JI

I I EF 8 9 I III I I .6 6 9DO!arv)(IA)Iqroo
I I I

VaVI,2,3 25050J|V VA

.
- T®

8c 9m

1000sOloosO10

vg, (V)                    -]0 -2a -Ia 0

MUTUAL  CONDUCTANCE,  ANODE  IMPEDANCE  AND  EQUIVALENT  NOISE
RESISTANCE   PLOTTED   AGAINST   CONTROL-GRID   VOLTAGE.   Vb  =  250V.

FEBRUARY  1960 (1)
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VARIABLE-Mu  R.F.  PENTODE EF89

a

r`'®8 111,11
I I
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SCREEN-GRID  CURRENT  PLOTTED  AGAINST  SCREEN-GRID  VOLTAGE
WITH   CONTROL-GRID  VOLTAGE  AS   PARAMETER
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EF89 VARIABLE-Mu   R.F.  PENTODE

Vin(mng)(mv)3cOlco30I3I E F89 6886

a/

I
Vb   =250VRg2-5'kn mb-,O/a

. - I I .
I

I

13 10            30           IcO300        loco        gin(PA/V)

CROSS   MODULATION   AND   MODULATION   HUM   CURVES

FEBRUARY  1960 (I)
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EF97R.F.  PENTODE

Pentode with  variable  mutual  conductance  for  use  as  r.f.
amplifiler,  i.f.  amplifier  and  mixer  in  equipment  operating
directly from a 6V,12V or 24V battery, on or off charge.

kQ
V
V

kQ

HEATEF`
Vh
111

CAPACITANCES
Cout

Gin

Ca-gl
Cg1-g2

CHARACTERISTICS

tobtained  by grid  current  biasing,  Rgi  =  10Mf2
*For  10  :  1   reduction  in  gin

**For  20  :  1   reduction  in  gin

OPERATING  CONDITIONS  AS  R.F.  MIXER  (r.f.voltageongi,  oscillator
volta.ge on  g3)

tobtained  by  grid  current  biasing,  Rgi  =  10MQ
*For  10  :  1   reduction  in  gTn

**For  20  :  1   reduction  in  g,n

MARCH   1961   (1)
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EF97 R.F.  PENTODE

LIMITING  VALUES

Va  max.

Pa  max.
Vg3  max.
Vg2  max.

Pg2  max.
Ik  max.
Rgl  max.
Rg3  max.
Vh_k  max.

E]m

l<.sh      h

MARCH   t961   (1)

87G Base u



PENTODE
Pentode  fior  use  as   an  oscillator,   r.f.  or   i.f.  amplifier  or
as   a   transistor   driver.   in   equipment  aperating  directly
from  a  6V,  12V or  24V  battery, on  or off charge.n

f\,

a

r

EF98

HEATER
Vh
ln

CAPACITANCES
Cout

Cin

Ca-gl

Cg1-g2

CHARACTERISTICS
Va
Vg3

Vg2
*Vgl

la

1g2

8in
ra

Hg1-g2

*Obtained  by  grid  current  biasing  Rgi  =  10Mf2

OPERATI NG CHARACTERISTICS AS A TRANSISTOR  DRIVER STAGE

Tetrode connection (g3  connected to anode)

la+g3(max.  sig.)

Yin(r.in.s.)

Pout  (Dtot  =  1oo/o)

*Obtained  by grid  current  biasing  Rgi  =  10MQ

JULY   t960  (1)



EF98 PENTODE

OPERATING  CONDITIONS  AS  A  TRANSISTOR  DRIVER  STAGE
(driven  by triode section  of ECH83)

Tetrode connection (g3 connected to a) with grid  current  biasing.
Va
Vg3

Vg2

Rgl
Ra

la+g3(o)

la+g3(max.  gig.)

1g2(0)

Ig2(max.  sig.)

tvin
Pout  (Dtot  =  10o/o)

12
12

12.6

10

4.5

5.5

3.0

2.1

1.6

155

13

tlnput   voltage   for   triode   section   of   ECH83   operated   under  the
following  conditions:
Vb
Ra
Rgl
Voutlvin

12.6              V
150              kQ
10MQ

8

OPERATING  CONDITIONS  AS  R.F.  MIXER (r.f.  volta.ge on  gi,  oscillator+
voltage on  g3)

*Obtained  by grid  current  biasing,  Rgi  =  10Mf2.

LIMITING  VALUES
Va  max.

Pg2  max.
Ik  max.
Rgl  max.
Rg3  max.
vh_k  max.

JULY  I9cO  (1)
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PENTODE

a

A

®

EF98

tshh

JULY  1,60  (I)

87G Base
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DUAL-CONTROL  HEPTODE

Dual-control  heptode for  use  in  television  receivers. EH90

HEATER

a

rl

a

CAPACITANCES

Ca,-gl

Ca-g3

Cin(g1)

Cin(g3)

Cout

Cg1-g3

CHARACTERISTICS

Va
Vg2+g4

Vgl
Vg3

la

1g2+g4

8in(g|-a)

8in(g3-a)
ra
Vgi  (la  =  50prA)
Vg3  (la,  =  50prA)

DESIGN   CENTRE  RATINGS

Va(b)  max.
Va  max.
Pa`  max.
Vg2+g4(b)  max.

Vg2+g4  max.

Pg2+g4  max.
'k  max.
Rgi_k  max.
Rg3_k  max.
Rg3_k  max.  (Vg2+g4  <30V)
Vh_k  max.  (cathode  positive)
Vh_k  max.  (cathode  negative)

MAY   1962

6.3
300

<70
<360

5.5
7.0
7.5

<220

00V
30V
-1.0                  V

0V
0.75           rnA
1.1                 rnA

1.2         rnA/V
-         rnA/V

900                  kQ
-2.5                V

V



EH90 DUAL-CONTROL  HEPTODE

EE
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DUAL-CONTROL  HEPTODE EH90

6551
I 11 i

EH90 11 I Ia(rnA)2.0I.5I.00.50

1111
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I
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I
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I
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11
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a ANODE   CURRENT    PLOTTED   AGAINST   CONTROL-GRID    (gi)    VOLTAGE
WITH   CONTROL-GRID   (g3)  VOLTAGE  AS   PARAMETER



EH90 DUAL-CONTROL  HEPTODE

6552 I

EHgo      I Ig2ng(rrA)432I0

1111

Va-loovVg2+g4=30V /
/ /
/ /

/
Vg3= 2.5 V / /

/ / /
-I_I

2.0•5•00.5VVVV /
/ /

/ /
I

/
0V /

/
7

/ /
/ / /

/ /
/ /

/ / /
/

/ / / // /
/ / // / / // // /// / // //// / //

I

Ill

I.
I

vgl(v)        -3                                          -2 I 0

SCREEN-GRID CURRENT PLOTTED AGAINST CONTROL-GRID (gi) VOLTAGE
WITH   CONTROL-GRID  (g3)  VOLTAGE  AS   PARAMETER



DUAL-CONTROL  HEPTODE EH90

Ia(rnA)2.0I.5I.00.50
11111                                                        ) E: H 90 I

6555

Vg2+g4=30VVg3-OV
11

Vg'=OV

I

/

I

I

i

I

(

-O.5V

/
I

I

I -I.OV
I

I
I

I

I

'
-I.5V

I

2.5V
I

I I I I

0 50'00                                                 150        Va(V)

fi ANODE  CURRENT  PLOTTED  AGAINST  ANODE  VOLTAGE  WITH
CONTROL-GRID  (gi)  VOLTAGE  AS   PARAMETER



EI]90 DUAL-CONTROL  HEPTODE

Ig2+g4(rnA)432I0
I      EHgo

_6 55 6

1111

VVg2 + g4 -3093-OV V

I

\
I

I

V
91

=0V

I

\

0 •5 V

-I. 0 V

-I. 5 V

2.-2 0•5 VV

I

0 50 100 '50 Va(V )

SCREEN-GRID  CURRENT  PLOTTED  AGAINST  ANODE  VOLTAGE  WITH
CONTROL-GRID  (gi)  VOLTAGE  AS  PARAMETER u



DUAL-CONTROL  HEPTODE EH90

6556
EHgo      I 11

(EaA,2.0I.5I.00.50
1111 I
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11
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I
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® ANODE  CURRENT  PLOTTED  AGAINST  CONTROL-GRID  (g3)  VOLTAGE
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EH90 DUAL-CONTROL  HEPTODE
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-O.5V

-I.OV
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DUAL-CONTROL  HEPTODE EH90
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EH90 DUAL-CONTROL  HEPTODE
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OuTPuT  PENTODE

High-sensitivity  output  Pentode  for  use

in  A.C.  mains-aperated  equipment.

EL33

HEATER
Vn
lh

CAPACITANCE
Ca-g|

OPERATING  CONDITIONS  AS  CLASS   " A ''  AMPLIFIER

6.3V
0.9A

1.0         tlprF

®

®

rl

Pout
Ra
yin,I.in.s.'
Vln(r.in a.)  (Pout=50  mw)
Dtot
Rk

V
V

rnA
V

rnA

OPERAT.NG   CONDITIONS  FOR  TWO  VALVES   IN   PuSH-Pull
Va
Vg2

ax.

max.

5lt::r.in.8,

OPERATING  CONDITIONS  AS  TRIODE   (ga  connected
Va
la

Vg

8in
W
ra
Rk
Ra
Pout
Dtot

¥::(:.:::::  (p.ut-5o mw)

lssuE  2

250
250

2x24
2 x 28.5
2 x 2.8
2 x 4.6

140
10
8.2
6.7
3.1

EL33     858-1



EL33
OuTPuT  PENTODE

High-sensitivity  output Pentode for  use
in  A.C.  mains-operated  equipment.

LIMITING  VALUES
Va(b)  max.
Va  max.

Pa  max.
v82tb,   max.
Vg2  max.

p82  max.  (zero sis.)
p82  max.  (max.  sis.)
'k  max.
VgL  max.   (lg]±0.3HA)
RgL_k  max.
Vh_k  rna.x.
Rn  -tr  max.

khh

929'

-k

OCTAI.   BASE

|Iiiiiiiii-

] EE



OUTPUT  PENTODE

Output  pentode  rated  for  25W  anode  dissipation,
intended for  use  in  a.c.  mains operated equipment.

iiE

r'\

EiE

®

EL34

HEATER
VII
Ih

CAPACITANCES

Cout
Cln
Ca-gl
Cg1-l|
Cn-k

CHARACTERISTICS
Pentode connection

Hg1-g2
Vgl  max.

V
V
V

rnA
rnA

V
A/V

kf2

(IL,I  =   +O.3ijA)   -1.3              V

Triode connection
(g2 connected  to a)

Va
la
Vgl
8ln
ra
H

250V
70mA

-15.5            V
11.5    rnA/V
910Q

10.5

OPERATING     CONDITIONS    AS    SINGLE    VALVE    CLASS    ``A''
AMPLIFIER

Pentode connection
Va

¥::
Rk
R&
la
1g8

Vim(r.in.s.)  (Pout  =  50mw)
Vln(I.n.s.)

*Pout
*D,ot

":!u;t;pa::;t:::i!,t;si;:yT:::fs:r:id:i;,s!;x:e:t::.i,i::ao:::ni;:e:ri:;.:,i,rie:epgr,eni.i±:::?::eEi

:;daps;:::?L8ar::,yciaro;o|ts.  This  Will  result  in  a reduction  in  power output

JANUARY  1964 Page  D'



EL34 OuTPUT  PENTODE

OPERATING   CONDITIONS   FOR  TWO  VALVES   IN   PuSH-Pull

Distributed   load   conditions   for   maximum   output   (screen-grid
tapping at 20%  of primary turns)

Vb

:::(a(Ppeerrv:?[Ve;)
la(o)

lg2(o)

Vln(g1-g1)r.in.a.
Pout
Dtot
la("x.  81g.)
'g2(max.  slg.)

450
1.0

500
7.0

2x55
2 x 9.0

55.2
40

4.5
2x74

2 x 9.0

Distributed  loaLd conditions for minimum  distortion  (wi¢h screen-
grld tapping at 43°/o Of primary turns)

Vb

¥:(a;Peerrvvaitvei)
la(u)

Ig2(o)

V|n(g1~g1)r.in.a.
Pout
Dtot

i:2',:=::::..:

430
1.0

470
6.0

2 x 62.5
2xl0

35
20
0.35

2x65
2 x 10.2

430
1.0

470
6.0

2 x 62.5
2xl0

50
34

2.5
2x70
2xl4

OPERATING   CONDITIONS   FOR  T`^/O  VALVES   IN   PuSH-Pull

Fixed bias

Vb
Vg3

*Rg2

Vgl
Ra-a
la(o)

lg2(o)

?:::g1-gl,r.in.s.
Dtot
'a(max.   81g.)
1g2   (max,   slg.)

375
0

600
_33

3.5
2x30
2 x 4.7

46.7
48

2.8
2 x 107.5

2 x 23.5

*Screen-grid  resistor common  to  both  valves.

400
0

800
-36

3.5
2x30
2 x 4.5

50
54

1.6
2 x 110.5
2x23



OuTPuT  PENTODE

®

a

a

EL34

Cathode bias

Vb
Vg3

*Rg2

Rk  (per  valve)
Ra-a
la(o)

lg2(o)

Vim(g1-g1)r.in.s.

Pout

Dtot
la(max.   sig.)

lg2(max.   sis.)

375
0
0.47

260
3.5

2x75
2 x 12.5

40
35

1.7

2x94
2 x 19.5

450
0
1.0

465
6.5

2x60
2xl0

54
40

5,1

2 x 71.5
2x22

*Screen-grid  resistor common  to  both  valves.

OPERATING   CONDITIONS   FOR  TWO   VALVES   .N   PUSH-PuLL
Triode  connection  (g2  connected  to  a,  g3  to  k)  with  separate  cathode

bias  resistors.

With  Rk bypassed

Vb
Va
Vg3

Rk  (per valve)
Ra-a
la(o)

Vim(g1-g1)r.in.s.

Pout

Dtot
la(max.  sig.)

With  Rk unbypassed

Vb
Va
Vg3

Rk  (per valve)
Ra-a
la(o)

Yin(g1-g1)r.in.s.

Pout
Dtot
]a(max.   sig.)

430
400

0
440

5.0
2x70

48
19

1.8

2x75



EL34 OUTPUT  PENTODE

OPERATING   CONDIT.ONS   FOR  TWO   VALVES   IN   PuSH-PuLL
WITH  CONTINUOUS  SINE  WAVE  DRIVE

Fixed  bias
Vb

Vg3

Rg2

Vgl

Ra-a

la(o)

Ig2(o)

Vim(gl-g1)r.in.s.

Pout

Dtot

la(max.   sig.)

lg2(max.   sig.)

375

0

1.0

-32
3.5

2x30
2 x 4.4

45

42
3.0

2x98
2xl9

400

0

1.5

-35.5

3.5

2x30
2 x 4.4

50

51

1.8

2 x 1 06

2x21

Cathode bias
Any  of the  cathode  bias  conditions  published  in  this  da.ta  sheet  are

suitable  for  continuous  sine  wave  drive.

DESIGN  CENTRE  RATINGS

Va(b)  max.

Va  max.

Pa  max.
v82(b)  max.

Vg2  max.

Pg2  max.
Ik  max.

Rgl-k  max.
Vn_k  max.

Rh_k  max.

Triode connected
Va  rna.x.

Pa+g2  max.  (Va  =  500V)

Pa+g2  max.  (Va  =  600V)

EE



EL34OUTPUT  PENTODE

Octal   Basekhh

All   dimensions   in   mm
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OuTPUT  PENTODE EL34
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Vgi(v)    -60                                -40                                 -20                                   0

n ANODE   AND   SCREEN-GRID   CURRENTS   PLOTTED   AGAINST   CONTROL-
GRID     VOLTAGE     WITH     ANODE     AND     SCREEN-GRID     VOLTAGES     AS

PARAMETERS
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EL34 OUTPUT  PENTODE
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ANODE   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE   WITH
CONTROL-GRID  VOLTAGE  AS   PARAMETER
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OuTPuT  PENTODE EL34

6588 II
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EL34 OUTPUT  PENTODE
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OUTPUT  PENTODE EL34
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EL34 OUTPUT   PENTODE
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OuTPUT  PENTODE
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EL34 OuTPUT  PENTODE
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OuTPUT  PENTODE
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EL34 OUTPUT  PENTODE
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OuTPuT  PENTODE
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EL34 OUTPUT  PENTODE
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OuTPuT  PENTODE
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EL34 OUTPUT  PENTODE
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OuTPuT  PENTODE
Z5-watt  Pentode,  Particularly   suitable  for   use   in   Push-Pull

combination   for  outputs  uP  to  69W,  or  as  drivers  for  large

power  triode  Push-Pull  output  stage.a

r\

rl

®

EL37

HEATER

CAPACITANCES

OPERATING  CONDITIONS  AS  PENTODE

prgl-g8
Ra,

#ott::((§t;:;;t±!s:t?:i:°;E!5f::)W)
Pout   (sta.rt of  lgi)

OPERATING  CONDITIONS  -TWO  VALVES  IN  PuSH-Pull
(Self  Bias)

Va
Vg2

!i;io[ma:xs;:g,,
Rk
Ra_a
Pou,

:,t':I,g1-g„  ,I.in.a.,

250            325
250            325

2x5/f i     2x]1
2x68      2x90
2x7.5      2x9.75

2xl8      2x30
130              130

4.0              4.0
2035
2943

2.25           4.4

EL37      157-1



EL37 OuTPUT  PENTODE

25-watt  Pentode,  Particularly  suitable  for   use   in  Push-Pull
combination  for  outputs  uP  to  69W,  or  as  drivers  for   large

Power  triode  Push])ull  output  stage.

OPERAT.NG  COND.TIONS  -TWO  VALVES  IN  PuSH-Pull
(Fixed  Bias)

Vg2                                        350                  400
2x40           2x50

i:!{o+ax.sig.)           2xll8         2xl382x5             2x6
lg2 (max. sig.)            2x29             2x36
Vg|                              -31             -36
Ra_a                                             3.25                 3.25
Pout                                         46                    69
Vln  (gl_gl)  (I.in.8.)               43.4                  49
Dtot                                             2.8                   2.5

OPERATING   CONDITIONS  AS  SINGLE   VALVE,   TRIODE
CONNECTED

(Grid  2  connected  to anode  by 100 a  resistor)

OPERATING   CONDITIONS   AS   PuSH-Pull   PAIR,
TRIODE  CONNECTED     (Self  Bias)

Vb                                                     350
Va                                                  3 20

!=::,:Lax.sig.)               2X:!
Pa+g2
Rl[
Ro_a
Vln  (I.in.a.)
Pout
D'ot

2xl8
245

4.0
2 x 21.5

12.5
4.1

435
400

2x70
2x80
2x28

245
4.0

2 x 27.2
20.6
4.3

LIMITING   VALUES  -   PENTODE   CONNECTED

2(b)   max.
2 max.
I  max.  (lgL  ±  +O.3LiA)
-k  max.
-E  max.

V
rnA

V
rnA/V

kQ

u

e



OuTPuT  PENTODE
25-watt  Pentode,   Particularly   suitcible  for   use   in   Push-Pull
combination   for  outputs  uP  to  69W.  or  as  drivers  for  large

Power  triode  Push-Pull   output  stage.

ill

a

ZEE

r\

EL37

Rg,-I  max.
(cathode  bias)

RgLk  rna,x.
(fixed  bias)

Pa  max.
Pg2  max.
Ik  max.

LIMITING  VALUES  -TRloDE  CONNECTED
(NORMAL  APPL.CATIONS)

vQ+82  max.

Pa+g2   max.

LIMITING  VALUES  -TRIODE  CONNECTED   (lN   CATHODE-
COuPLED PuSH.PULL DRIVER STAGE FOR LARGE POWER
TRIODES)

va+82  max.
Pa+g2  max.

500
12.5

h        h          k.03

92ql

-          k.g3

0CTAL   BASE

EL37     858-3



EL37
OuTPuT  PENTODE

25-watt  Pentode,  Particularly   suitable   for   use   in   Push-Pull
combination  for  outputs  uP  to  69W,  or  as  drivers  for  large

Power  triode  Push-Pull   outf)ut  stag_e.
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I I
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I 11
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0, I \ \ I
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-dE     ?                     ?                     8

ANODE   CURRENT   PLOTTED   AGAtNST   ANODE   VOLTAGE   FOR
SCREEN-GRID   VOLTAGE   OF   250   V
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OuTPuT  PENTODE

Output  Pentode  Primarily  intended  for  use  as  line
time  base  output valve  in  A.C.  television  receivers.

at

a

A

®

EL38

HEATER

CAPACITANCES

CHARACTERIST.CS

Vh
lh

Cln

Cout

Ca-gl

Va
Vg2
la

1g2

Vgl

8in
Hg1-g2
ra

6.3V
1.4A

18                     HUF

=::2       #:-

275V
275V
91mA
llmA
-9V
14             rnA/V
16.5
20kQ

OPERATION  AS  LINE  OuTPuT  PENTODE
Circuit  Design

To  allow  for  valve  spread  and  for  deterioration  during  life  the  line
output stage  should  be  designed  around  the following  va,lues  :-

Va90

(g2                                                            ?35
For  the  average  new  valve the  following  figures  will  apply

Va
Vg2
Vgl
la

Typical   Circuit     (See  circuit  on  page  3)
Vb

For EL38                      la
1g2

Rk
For EBC33                  la

90
275I
225

300V
64mA
18mA
120Q

0.8              rnA
N.B.-Above  figures  measured  under  synchronised  conditions.

LIMITING  VALUES

(:£LXTax.
Va,  (pk)   max.

'::=ixTax.
Pa  max.
Pg2  max.
Ik  max.
Vgi  max.  (lgF+0.3  HA)
Rgi_k  max.  (pa  <25W)
Rgi_k  max.  (pa  <9  W)
Vn_k  max.
Rh_k  max.

lssuE   3



EL38
OuTPUT  PENTODE

Output Pentode  Primarily  intended  fior  use  as  line
time  base  output valve  in  A.C. television  receivers.

CIRCulT   VALUES   (see  circuit  on  page  3)
Resistors

Capacitors

Value

47kQ
330     kQ
50kQ

680n
820    kn
120          f2
500Q

2.2 k a
2.5 k a
2.7 k a

100          f2

Value

Wattag e                 Tol e ra n ce

Transformers

li       i:::: 1 ; i ;srtiemp;:,p iinn::c::Ld..ci:E#

`-

200/o
100/o

Potentiometer
10%
200/o
200/o

Potentiometer
ZOO/o

Potentiometer
ZOO/o
20O/o

Wkg. Voltage            u
350V
350V
350V
350V
500V

Deflector Coils
Rest stan ce       3        r2
lnducta.nce       6.5   mH

To  provide  full  sca.n  for  9"  picture  tube  (Va2±7kv)  with  peak to
peak  current swing  of 500  rnA.

Notes
(i)  :::jct[vr:.nyjst::8thpeu!Sr:a :fa¥h:eE:Pcpji:d  negatively  to the  anode  or

tjj,EB€3d3e:::Pj:ncges::rmypoonn,eyn:fst{5+ecj]s,rj]nppt,teoann:feefij.rTC.u,jjtn:.fthe

(iii)  All    potentiometers   should    be   linear   components   to   provide
smooth  control.

lssuE  3 EL38     1057-2
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OuTPuT  PENTODE

Output  Pentode  Primarily  intended  for  use  as  line
time  base  output  valve  in  A.C.  television  receivers.

EL38

LINE   TIME    BASE   CIRCUIT

93k

k     h            h                                    OCTAL   BASE

ISSUE   3

iiR

t+, :.-?3i]

EL38     158-3



EL38 OuTPuT  PENTODE

Output  pentode  Primarily  intended  for  use  as  line
time  base  output valve  in  A.C.  television  receivers.
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OuTPUT   PENTODE

Output   Pentode    rated    for   9W    anode    dissipation,   Primarily
intended  for  use  in  A.C.  mains  operated  equipment.

EL4l

a

a

n

®

HEATER
Vh
lh

MOUNTING    POSITION                     Any

CAPACITANCES
Cout
Cln

Ca-gl
Cg1-h

CHARACTERISTICS

OPERATING  CONDITIONS  AS  S.NGLE  VALVE  CLASS   "A"
AMPLIFIER

Pentode  connection

¥o[:,t{.Dint.oat.i(ipo°rx;f5°mw)

¥o':t(i.7m=S5)o(x?;oF10°/o)

9,,:t,I,.pin..uat.i(4Fo5uwj4.5W)

V
V

rnA
rnA

V
A/V
kQ

OPERATING  CONDITIONS  AS  SINGLE  VALVE  CLASS   "A"
AMPLIFIER

Triode  connection  (g2 connected  to a)



EL4l
OuTPuT   PENTODE

Output   Pentode    rated   for   9W    anode   dissipation,   Primarily
intended  for  use  in  A.C.  mains  aperated  equi|>ment.

OPERATING  CONDITIONS  I=OR  TWO  VALVES   IN   PuSH-Pull

Pentode  connection

lR:  (max.  sis.)

Ra,_a
Pout
Vm  (g-g)   (r.in.a.)
Dtol

2x
2x
2x

140
9
9

14
2.5

OPERATING  CONDITIONS  FOR  TWO  VALVES   IN   PuSH-Pull

Triode  connection  (g8 connected to a)

Va                                                 250
I&  to,                                              2x27.5
Rk                                                      150
Ra_a                                                   10
Pouc                                                               2.5
Vln  (g_gHr.in.s.)                                5.4
Dto,                                                        1

LIMITING    VALUES

¥:,i,axTax.
Pe  max.

¥::,:,axTax.

:::(Zmear:.Ssii8g..),=aaxx..
Ik  max.
Vg[  max.  (lg[±+0.3prA)

i:1_-kkmmaaxt
Rh_k  max.

'ssuE  2 EL41      258-2



OuTPUT   PENTODE

Output   Pentode    rated   fior   9W    anode   dissipation.   Primarily
intended  for  use  in  A.C.  mains  of)Crated  equipment.

EL4I

®

a

®

k,93  h             h

B8A  BASE

tssuE  2

20.5  mm.

t\'

'    UU      lit

_    22  mm._
max

EL41      25g-J3



EL4I
OuTPuT   PENTODE

Output    Pentode    rated    for    9W    anode    dissipation,    I)rimarily
intended  for  use  in  A.C.  mains  operated  equipment.
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OUTPUT  PENTODE
Output pentode with  an  anode dissipation  or 6W,  suitable
for  use  in  car  radio  receivers.

EL42

The  limiting values,  characteristics and  audio  performance  of the  EL42 and  EL85
are  identical.   The  basing  and  dimensions  of the  EL42  are  shown  below.

®

1

A 128

k'93  I`            h
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OUTPUT  PENTODE

Output Pentode  suitable  fior  use  in the  line time  base  of tele-
vision   receivers   or  as  a  series   regulator  valve   in  stabilised

Power supply  units.

EiE

®

®

.-,

EL8I

HEATER

CAPAC.TANCES   (measured  without external shield)

Pentode  connected
Cln

Cout

C&-gl

Ca_k

Cg|-h

Triode  connected
Cln

Cout

Ca-g1

CHARACTERIST.CS

Pentode  connected

8in
ra

Elg1-g2

Triode  connected   (g2 connected  to a, g3 connected  to  k)

Va,

Vgl

1&

8in
ra

E



EL8I
OuTPuT  PENTODE

Output Pentode  suitable  fior  use  in  the  line  time  base  Of tele-
vision   receivers   or  as  a   series   regulator  valve   in  stobilised

Power supply  units.

LIMITING   VALUES

Va(b)  max.

Va  max.
*Va(pk)  max.

P&  rna,X.
v82(b)  max.
Vg2  max.

Pg2  max.
Papg2  max.
Ik  max.

VgL  max.  (lgt  =  +O.3HA)
Rgi_k  max.
vh_k  max.
Rh_k  max.
Tbuib  max.

E=`EEI

*Max.  pulse  duration  18°,/o  of one  cycle,  with  a  maximum  of 18prs

EE
B9A  Base

EL81      1157-2



OuTPuT  PENTODE
Output  Pentode   rated  fior  12W  anode  dissipation,  Primarily
intended  fior use  in  a.c.  mains operated equipment.

EL84

HEATER

Vh
lb

CAPACITANCES

Cia
Cout
Ca-gl
Cg|-h

CHARACTERISTICS
Pentode connection

250V
250V
48mA

5.5         rnA
-7.3            V
11.3    rnA/V
38kQ

Triode connection
(g2 connected to a)

Va
la
Vgl
8in
ra
W

6.3V
760           rnA

:::i`3   :ii

+
250V

34             ,T]A
-9.0            V
10       rnA,/V

2.0          kf2
19.5

Itgl-g2                               19

OPERATING  CONDITIONS  AS  SINGLE  VALVE  AMPLIFIER

Pentode connection
Va
Vg2
Ra

Yagl
1g2

¥::`:,:;.:t(:Bat:o;;,%oy)
D3
D2

a



EL84 OuTPuT  PENTODE

OPERATING   CONDITIONS   FOR  TWO   VALVES   IN   PuSH-Pull

Pentode conhectioh
Va

#:{pervalve)

i:;!ii:l-g1"ms
Dtot

:::Tina:::ls:;,.'

250
250
270

8.0
2x31
2 x 3.5

16
11

3.0
2 x 37.5
2 x 7.5

Distributed   load   conditions   for   maLximum   oLltput   (screen-grid
taLpping at 20% of primaLry turns)

Va

¥:1perva,ve,

!k:,::gl-g1,r.m8.
Dtot
lk(-x.slg.)

300
300
390+47

6.0
2x28

17
14.4
0.85

2x55

300
300
270

8.0
2x40

18.3
15.4
1.17

2 x 48.5

Distributed  load  conditions  for  minimum  distortion  (screen-grid
tapping aLt 43% Of primary turns)

Va

¥:!pervalve)

!k:(::g[_g1)rms.
Dto,
Ik(max.slg')

300
300
390+47

6.0
2x28

16.8
10.1
0.72

2x47

Triode connection  (g2 connected to a)
Va

R:_1pervalve)
la(o'

Vim(gl-g1)r.in.§.
Pout
Dto,
la(max.slg.'

250
560

10
2x20

16.5
3.4
2.5

2 x 21.5

300
560

10
2x24

20
5.2

`2.5

2x26



OuTPUT  PENTODE

®

rl

®

EL84

OPERATING   CONDITIONS   WITH   CONTINUOUS   SINE   WAVE
DRIVE

single vaLlve

Va

*X::,b,
Rk
Ra
la(o)

Vg:::i.in.s.)
Pout
Dtot
la(max.big.)

Ig2(max.sig.)

Pg2

*Decoupled  by  8HF  capacitor.

250
250

4.7(±10%)
130

5.25
44

5.1
4.4
5.4

12.5
40

8.6
1.8

Two valves  in push-pull

Va

*f::,b,
Rk  (per  va.Ive)
Ra_a
la(o)

Ig2(o)

Vim(gl_g1)r.in.s.

Pout
Dtut
la(max.slg.)

lg2(max.big.)

Pg2

*Screen-grid  resistor common  to  both  va.Ives.

LIMITING  VALUES

Va(b)  max.
Va  max.
Pa  max.

(::,bhaT,x.
Pg2  max.
Ik  rna,x.

-Vg  max.
Rgi_k  max.
vh_k  max.
Rh_k  rna.x.

FEBRUARY   1961   (1)

250V
250V

133.9(±10yo)kQa
4.5                   kQ
44mA

5.2                   rnA
4.65                     V
5.6W

13.9                      yo
42mA

8.4                 rnA
1.8W

300V
300V

1.8(±10%) kQ
270

8.0
2x35

2 x 4.0
17.4
15

3.4
2x42

2 x 7.0
1.93

Q
kr2

rnA
rnA

V
LRI

%
rnA
rnA
W



EL84 OuTPUT  PENTODE

B9A   Base

FEBRUARY   1.61   {1)



OuTPUT  PENTODE EL84

lgmI(rnA/V)2015'050 EL84      I 6 89 5 Ia(rnA)ra(kn)200150loo500 1g2(rnA)403020'00

1111

Va =  Vg2 = 25 OV
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\

/\
/

I

I

Vgl(V)   -15                                             -10                                             -5                                                0

ANODE  AND  SCREEN-GRID  CURRENTS,   MUTUAL  CONDUCTANCE  AND

ANODE   IMPEDANCE   PLOTTED  AGAINST  CONTROL-GRID  VOLTAGE
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EL84 OuTPUT  PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID  VOLTAGE  AS   PARAMETER.  Vg2  =  250V
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OuTPuT  PENTODE EL84
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EL84 OuTPUT  PENTODE
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OUTPUT  PENTODE EL84
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EL84 OuTPUT  PENTODE

-Vg,(V)gin(rnA/V)2016'2840
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Trlode   connected
1111111
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CONTROL-GRID    VOLTAGE,    AMPLIFICATION     FACTOR,    MUTUAL    CON-

DUCTANCE   AND   ANODE    IMPEDANCE    PLOTTED   AGAINST   CATHODE

CURRENT  WHEN   TRIODE  CONNECTED
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OUTPUT  PENTODE
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OuTPuT  PENTODE EL84
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EL84 OUTPUT  PENTODE
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EL84 OUTPUT  PENTODE

i;3+,a-              a                     ®                      a                      cu                    0

I '' 1' 111111111111 11

='' 111111111111 1'

I .......11..-. 11.1111111111111111Ill I t„'0'I> ............ +IIll aH I.-....-.... €..- I.......,-... a a.Oar\|nCVa0'0aulaaIll ............ |||||||IillllllllllllI.. 111 ............ |||||L||I||||||||Ill 111 \ 111111111111 11.Ill,1111111111... 111 I,I 111111111111 \... Ill I,I 111111111111 11111111111111111I.. Ill 111111111111 11111111111111111Ill Ill 11 111111111111 \.11 Ill 111111111111 1... Ill Ill.11111.I.I1111.1111111111111111111111 111.I.1111111I|||||||||||||||Iul.||||||11. I 1111111111111I.. Ill 1111.11111111 1I-. Ill I I.11111111111 II.- I 11111111111111.1111111111111111111111..- Ill 111111111111 111111111,1111111... \ I||||||||||I|||IL||||||||.... I. IL||||||||||| I... 11'11111111111 II.. I \ II-- Ill |L||I||I||I| 11111111111111111111I.- 11 111\111111111111111111111111111111111.II.I \ 1111111111111111111.11111..- ||L|||I|||.I111111111111111111111111..- Ill . |L|||I.I.|| II \a ®       1111111111 I
® ||L||||||||t \ 11111111111111111'.111111
0' 11,1111111111111111111111111111111

¢aILLl I \ 111111111111111111111111I I |||L|||||||11111.111111111111111111a11
11 1111111111111111111111111111111111
11 . . ....,'

® 11 ||||L'|||||a0 ''L I- \ I1 |||||L||||111111111.11111111'111111I- '  111111'1111|||||||||||||||||IU|||||I > 111111111111111111111111
I .11.11,Ill111111111111111111111111\ 111111111111.Ill.1111111I.I....1111.I.1'1.11111111111.1111111111111111111111.1111111111111111111I|||||.|||L||111111111111111111111111

I 11111111111111111111111111111'111111
I \
11 11111111111 I11111111111I 111.I.11111 I11 11111111111111 1111111111111111111111111111111,11111.I 111111111111Ill,|||||IIIIIIIIIIIIIIIII 11111.1111111111111111111111111111111I 1111111111111111111111111111111 1111111 111111111111 I11 111111111111 L`.............,,

I 111111111111 I
I 11111111111111111111111111111111,11111111111.1111|||||||L||||||II||II||IIII 111111111111||||||||L|:||||II|||I||III
' I .11111111111 \111111111111|||||||||L||||||||IIL,Ill111111111111

ul 111111111111||||||||I|||||E:|||IIIIIIIll .11111.11111 \1111111.1111|||||||||||||I|||LI||IL,I
= -u,              ®                            cv                            cO                            ¢                         a

±E
C>>_-

HOE             §                       8                       8                       o                     o

PERFORMANCE  OF  TWO   EL84  TRIODE   CONNECTED   IN   PUSH-PULL.
Va+rg2i--T5lAV

FEBRUARY  1961   (I)

u

®
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EL84 OuTPuT  PENTODE
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OUTPUT  PENTODE
Output Pentode  rated  for  6W  anode  dissipation  intended  fior
use   in  mobile  equipment  as   a   r.f..  amplifiler  at  frequencies
uP to lzoMc|s or  as  an  a.f. output valve.

.r\

a

r\

®

EL85

HEATER
Vn
111

CAPACITANCES
Ca-gl
Cln

Cout

CHARACTERISTICS

6.3V
200           in A

V
V

rnA
rnA

V
A/V

kQ

OPERATING    CONDITIONS    AS     SINGLE     VALVE     CLASS    "A"
AMPLIFIER

(Pout -  50mw)
Pout

:i,::I.ms,

OPERATING  CONDITIONS  FOR   TWO  VALVES   .N  CLASS  "AB''
PuSH-Pull  (Cathode bias)

Va
Vg2

::,i,max.sig.)

i::,o,,max.  sig.)
*Rk

Ra_a
Pout

:l`::g1-g1,r.in.a.

200
200

2xl6
2 x 17.5

2 x 2.9
2 x 4.4

310
12
4.0

19
4.5

*Common  cathode  bias  resistor.

250
250

2x20
2 x 22.1

2 x 3.3
2 x 7.1

310
12

6.8
24.4

5.4



EL85
OuTPuT  PENTODE

Output  Pentode  rated  for  6W  anod_e  dissi_P_ation  in_tended  for
use   in   mobile   equipment   as   a   r.f..  amplifier  at  frequencies

uP to lzoMc|s  or  as  an  a.r.  output valve.

OPERATING   COND.TIONS   l=OR  TWO   VALVES   IN    CLASS   "a"
PuSH-Pull  (Fixed  bias)

Ra_a
Pout

5::{g[-g1)r.in.8.

200
200
-17.5

2 x 5.0
2xl5
2 x 0.8
2 x 5.0

16
3.9

24.4
3.5

250
-23

2 x 5.0
2xl9
2 x 0.9
2 x 7.3

16
6.8

32
4.3

U

Pout  and  Dtot  a.re  measured  with  fixed  bias  and  therefore  represent
tmh:s jpc?Wvi; : e°nu: Ps::t:Y::'3 bsien ed *r::g i:haep ;Fig:°tdou€i :a:a:: rsopi:::jhd =fi€               U

bias  a.cross  the  cathode  resistor will  readjust  itself as  a  result  of the
increased    anode    and    screen-grid    currents.    This    will    result    in
approxima.tely  10°/o  reduction  in  power  output.

R.I=.  OPERATING  CONDITIONS  FOR  SINGLE  VALVE,  CLASS  "C'
R.F.  amplifier

f
Va
Vg8
Vgl
la

1g2

1g1

Pload

nload

Frequency  doubler
foul
Va
Vg2
Vgl
la
1g2

'g1

Pload

vyload

Frequency  trebler
foul
Va
Vg2
Vg1
'a
lgz

[g1

Pload
Y)load



OuTPuT  PENTODE
Output Pentode  rated  fior  6W  anode  dissipation  intended  for
use   in.T_oP.ile  equipment   gs    a   r.f.  amplifiler   at  f`requencies
uP to lzoMc/s  or  as  an  a.f.  outf)ut valve.

EL85

LIMITING  VALUES

):(b+aT.ax.
Pa  max.

(::,bJaT.ax.
p82  max.  (zero  sis.)
pg8  max.  (max.  sig.  speech  and  music)

-Vgl  max.
-Vg|(pk)  max.

rna.x.  (1g,± +0.3prA)

®

®

:::: (:::: :3::::i::)
_k  max.

_k  max.
-k  max.

B9A   Base

FOR  R.F. APPLICATIONS  IT IS  RECOMMENDED THAT PINS 1  AND 2 SHOULD

BE STRAPPED TOGETHER AND  PINS 6 AND 8  BE  CONNECTED  SEPARATELY

TO  THE   CHASSIS

EL85      158-3



EL85
OUTPUT  PENTODE

g:eta:ntp#::eeerqaut:pdumpfeot:ot6+ago;c;s]fe6,:5ssp,aRnfi2:;fn{.:nfu:teep€uduteevdnac{;a;s.

2753 EL85 I I(m^)

11

1.Vo-V92-2SOV2.Va-V92=200VI
I

/
I /

/

/ 2

/
Ia /

40

/
I I .
I /II

/
/ /

.

/ /
/ /

/ /
I /

0

I

I 1

.
2

Vgi(V)      -30                                         -20                                        -10                                         a

ANODE   AND   SCREEN-GRID   CURRENTS   PLOTTED   AGAINST   CONTROL-
GRID  VOLTAGE



OuTPuT  PENTODE
Low  impedance  output Pentode  suitable for
use_in  single-ended  Push-Pull  output stages
and  series  regulators.

-iiE

Eil

®

EL86

HEATER
Vh
Ill

CAPACITANCES  (measured  without an  external  shield)
Cin

Gout

Car-gl

Ch-gl

CHARACTERISTICS
Pentode connection

8in
prgl-g2
ra

Vgl  max.

Triode connection  (g2 connected  to a)
Va
Vgl
la

8in
W

ra

6.3V
760           in A

13pF

6.8            pF
<600          mpF
=250          mpF

170V
170V
-12.5            V

70mA
3.5         rnA

11        rnA/V
8
26kQ

-1.3             V

OPERATING     CONDIT.ONS     AS     SINGLE     VALVE     CLASS
AMPLIFIER

OCTOBER 1960 (1)

fA,



EL86 OuTPUT  PENTODE

OPERATING CONDITIONS  l=OR TWO VALVES  IN  SINGLE  ENDED
PUSH-Pull

Vb
Ra
lb(o)

lb  (max.  sig.)
Yin(I.in.s.)
Pout
Dtot

OPERATING   CONDITloNS   FOR  TWO   VALVES   IN   CLASS
PuSH-Pull

Speech and  music
Va-k
Vg2-k
Rk  (per valve)
Ra-a
la(o)

la  (max.  sis.)
lg2(o)

1g2  (max.  Sig.)
Vim(gl-g1)I.in.s.
Pout
Dtot

Continuous sine wave drive
Va.-e

X:2(i)ervalve)
Rg2  (common)
la(o)

lg2(o)

Ra-a
Pout
Vim(g1-g1)r.in.B.
Dtot

i:2(rma=.S:i:).)
Vitbgolu-tg]±r.g6Sinw)

OCTOBEFL  19cO (1)

190
190
220
330

2x61
2 x 2.8

2.6
13.3
24
2.3

2x69
2xl0

220
220
270

1000
2x59
2 x 2.7

3.0
15.7
29

3.3
2x69

2 x 9.7

250

250
250
390

1800
2x51

2 x 2.4
3.5

17.4
39
4.2

2x64
2 x 8.7

93 0                          920                          960

|AB,

a



OUTPUT  PENTODE

®

EL86

L.MITING  VALUES
Va(b)  max.

Va  rna.x.

Va,+g2  max.

Pa  max.

Pa+g2  max.
Vg2(b)  max.

Vg2  max.

Pg2  max.
Ik  max.

Rgi-k  max.

vh-k  max.
Rh-k  max.

fl          bg3h    h B9A   Bas.

OCTOBER  1960 (1)
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OUTPUT  PENTODE

gut:2#ep,eon,I:g:::t:#:;:ya.off:dmep7,,`;:,r?at,on
EL9l

fS

rl

HEATER

Vh
ln

CAPACITANCES

Cin
Cout
Ca-gl

CHARACTERIST.CS

Pentode connection

prgl-g2

Triode connection  (g2 connected  to a)

Unshielded

3.7
4.0

<300

6.3V
200            rnA

50V
OV
50V
16mA

2.3         rnA
13.5               V

2.5    rnA/V
30kQ
12

250V
18.3         rnA

-13.5              V
2.7    rnA/V
4.3           kf2

12

OPERATING  CONDITIONS  AS  SINGLE  VALVE  AMPLIFIER



EL9I OuTPUT  PENTODE

OPERATING  CONDITIONS  FOR  2  VALVES  IN  PuSH-Pull

Pentode connection

Cathode bias

Va-k

Vg2-k

Rk  (per  valve)

Rfu-:I

la(o)

Ig2(())

Vim(g1-g1)I.in.s.  (Pout  =   50mw)

Vim(g1-g1)r.in.s.

Pout

Dtot

la(rna.¥.   c5ig.)

lg2(mtx.  sip.)

Fixed  bias

Vl-k
V92--k

Vg1

-            Ra-a

la(o)

Ig2(,J)

Vim(gl,-g1)runi.I.   (Pout  =   50mw)

Yin(F]-gl)r.in.s.

Po"t

D'ot

la(,n",\.   I.ig.)

Ig2(ltla\.   gig.)

2 x 14.5

2 x 2.0

1.8

19.8

5.8

2.5

2 x 21.5

2 x 5.0

250V

250V
-16V

15                kl2

2xl0           rnA
2xl.4        rnA

2.1V

21.5               V

5.6

1.7

2 x  19.5

2x4.7        rnA

Pout and  Dto/. are  measured  at fixed  bias and  therefore  represent the  power
output  available   during  the   reproduction   of  speech   and   music.   When   a
sustained   sine   wave   is   applied   to   the   control   grid.   the   bias   across   the
cathode  resistor  will  re-adjust  itself as  a  result  of the  increased   anode  and
screen-grid  currents.  This  will   result  in  approximately  10%    reduction   in

power output. u



EL9IOuTPuT  PENTODE

OPERATING  CONDITIONS  AS  R.F.  AMPLIFIER

OPERATING  CONDITIONS  AS  FREQUENCY  DOuBLER

OPERATING  CONDITIONS  AS  FREQUENCY  TREBLER

Page D3
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EL9I OuTPuT  PENTODE

DESIGN   CENTFtE  FtATINGS

Va(u)  max.

V,  max.

Pi'  max.

pa`i g2  max.

Vg2(,,)   max.

Vg2  max.

Pg2  max.
-Vgl  max.

1g1   max.

Ik  max.

Rgi-k  max.

vh_k  max.

EE

87G  Base



OuTPUT  PENTODE EL9l
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ANODE   CuRRENT   PLOTTED   AGAINST   CONTROL-GRID  VOLTAGE   WITH
SCREEN-GRID   VOLTAGE   AS   PARAMETER
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EL9I OuTPUT  PENTODE
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OuTPuT  PENTODE EL9I
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EL9l OuTPUT  PENTODE
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OuTPuT  PENTODE EL9l
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EL9l OuTPuT  PENTODE
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OUTPUT  PENTODE EL9I
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EL9I OuTPuT  PENTODE
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OuTPuT  PENTODE EL9I
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VIDEO  OuTPUT  PENTODE

Vp'#%:cu°|uatrp|;tspu%atb°€eefohoarY'unsgeajnh'hg,hghmdu:#jt%nndtuefetvajns%;

equipment.n

rl

®

Eiil

EL82 I

HEATER

Vl`

lh

CAPACITANCES  (measured  without an  external  shield)

CHARACTERISTICS

Va

Vg3

Vg2

Vgl

la

1g2

8in
ra

250V

0V

250V

4.5V
40mA

6.0        rnA

11         rnA/V

50kQ

26
205

*At  20°C  ambient,  in  free  air  at  normal  atmospheric  pressure  and  without
external  screening  can.

LIMITING  VALUES

Va(b)  max.

Va  max.

Pa  max.
v82(b)  max.

Vg2  max.

Pg2  max.
Ik  max.

Rgi_k  max.  (cathode  bias)

Rgi_k  max.  (fixed  bias)

Vh_k  max.

Tbuib  max.

FEBRUARY  11960  (I)



EL82 I VIDEO  OuTPUT  PENTODE

khh

E I E] =

B9A   Base

All   dlmensions   in   mm

FEBRUARY  1960 (1)



VIDEO  OuTPuT PENTODE

Video  output  Pentode  having  a  high  mutual  conductance. EL822

HEATER

CAPACITANCES  (unshielded)

CID

Cout

Ca-g1

n

®

a

CHARACTERISTICS

Pentode connection

8in
prgl-g2
ra
Tbulb

Triode connection (g2 connected to a)
Va

la

Vgl

8in
ra

H

6.3V
750           rnA

50                  250               V
OOV

00                  250               V
-S.0              -J.I J         V
37.5                  42.5        rnA

4.8                    4.8        rnA
12.2                   12.5    rnA/V
2323
90                    90            kQ
00                 22o            oc

150V

45mA
-2.5            V
14.6   rri^|V

1.56       kQ
23



EL822 VIDEO  OuTPuT PENTODE

DESIGN  CENTRE  RATINGS

V.,b)  max.
Va  max.
P&  max.
Vg2tb)  max.
Vg2  max.

Pg2  max.
Iz  max.
Rgi-k  max.
Vh_I  max.
Tbuib  max.

EEIE

khh

FEBRUARY  1964

BOA  Base



ELECTRON   BEAM   INDICATOR

Electron  beam  tube for  use  as  tuning   indicator  in  radio
receivers   or  as   null   indicator   in   test  equipment.

EM34

HEATER
This  valve  is  suitable  for  DC/AC  operation.

Vh
'h

OPERATING   CONDITloNS

®

1

®

( I )  and  (2)     #:€sa£,:I:„°afntdh;,,S},?dr:ypsecpt:::,uy:ed  by  the  deflector

(5)  and  (6)     ¥:f|;ctaonr8';,at(::)x,?fx„t::dsyh,:dy°„WrsesB::tdj::Fyd.   by   the



EM34 ELECTRON   BEAM   INDICATOR

Electron  beam  tube  for  use  as  tuning  indicator  in  radio
receivers  or  as   null   indicator   in   test  equipment.

LIMITING   VALUES

al  a2   t

khh

max.
vh_I  max.
Rt)-k  max.
Rg-k  max.

i

DIRECTION  OF. CATHODE
SCF`EEN  SuPPORT

OCTAL    BASE

lssuE  2

r--I['1:



VOLTAGE  INDICATOR

Electron  beam  tube  for  use  as  a  voltage  indicator
in  broadcast  receivers  and  tape  recorders.

EM84

HEATER

Vh

n

MOUNTING  POSITION

TYPICAL   OPERATING   CONDITIONS

(deflection  electrode   connected   to  anode)

Vb

*Length  of column

fl DESIGN  CENTRE  RATINGS

Va,(b)  max.

Va  max.

Pal  max.

Vt(b'  max.

Vt  max.

Vt  min.

Ik  rna.x.

Vg  maLx.  (lg±+O.3HA)

Rg-k  max.

Vn_k  max.

Tbuit,  max.

MAY  1962



EM84 VOLTAGE  INDICATOR

EE

k,g'h     h

dei}%{ec\ion
elec    vlewing

|C`to+fer3aEecge,

ga

B9A   BQse

All  dimensions  in  mm

IIAY  t962
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VOLTAGE  INDICATOR EM84

It(rnA)2.0I.5I.00.50 5538 L(mm)20151050E:M84

11

RR
Vb-o=9 Vt-25470kn-kE€.OOVMn

/
/'

/
/

L
I t

'
/
/

/

/

/
/

/

Vg (V ) -3a-20 loo

a LENGTH   OF   COLUMN   AND   TARGET   CURRENT   PLOTTED   AGAINST
CONTROL-GRID   VOLTAGE

NOVEMBER  1958  (3)
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Bi]

®

HALF-WAVE   RECTIFIER

gd:e:rth:S°b!#{ho8he:ea,tre§rs:e;fp;#fciao8tSheoctd:he!!:e;!=n;;'t;;#'rbeveaadhs'-ev!=fly:iba:ar:i;x=tu!:°§nn;:;t!s

EY5I

HEATER

Vh

lh

Heater voltage tolerances
lout  =  200prA

lout  -  500HA

MOUNTING  POSITION

6.3V

90mA

±15              O/o
± 7.0         0/o

Any

Note-Direct  soldered  connections  to the  leads  of this  valve  must  be  at
least  10mm  from  the  seal  and  care  should  be  taken  not  to  bend  the  leads

near the seal

CAPACITANCE

Ca-k

LIMITING  VALUES

(1)  Sinusoidal  input  (50c|s)

Vln(r.in.a.)  max.

lout  max.

C  rna.x.

Rllm   min.

(2)  Sinusoidal  input  (10 to  500kc|s)

P.I.V.  max.

lout  max.

C  max.

(3)  Pulsed  input

P.I.V.  max.

lout  max.
*ik(pk)   max.

C  max.

0.8           pF

*Max.  pulse  duration  5.00/o  of a  line scanning  cycle with  a  maximum  of  5.OHs

lssuE  7 EY51      258-1



EY5I
HALF-WAVE  RECTIFIER

#tjsgh,oV:'tahgeeathe:'Fwwaatv%g:ectrjefl`n%er%jthth:jrveadi;€Cp°anr"+.%t:,°anri;
Sduej:,av?:eg{°hrejru:Gnp:ntfcrao%h°tdheerfinye#mbeebe:hs:.f,ys.ubpapc'|puuni:tes.

EEm

en,.
k.hh I

lfl .E
OuiE_

All   dimensions   in  mm              kgh

u



Full-WAVE   RECTIFIER

Indirectly-heated Power rectifier with 6.3 V. heater

for  use  in  A.C.  mains-operated  equipment.

r\

n

EZ35

HEATER

LIMITING    VALUES

aa

khh

Va(I.in.B.}  max.

lout  max.
Vh_k(pk)  max.

C  max.
Riim  min.  (per anode)  (C±16HF)

k

OCTAL  BASE

ISSUE   3 EZ.S    7S7-1



EZ35
Full-WAVE   RECTIFIER

Indirectly-heated Power  rectifier with 6.3 V. heater

for  use  in  A.C.  mains-aperated  equipment

(,-)t4SO4cO3SO3002sOcoo'50looSO
E 5

I

I I
350. 0V_I.

+1_ I I I I

I I I I I I

I I I I I I

lL I I I I I

300.O.SOOV_I 11
''' IrrlI I

I I I

I

12
•

I•2

OV_

II II I I
I

1''I rr+
I I I
I I

50 . a . 50v -
r I+ I
I I I
I- I I

SM00TH I N C C0 ND EN SE R 4,F.
I I

0                                 30                             60                            90     lout
(m^)

OUTPUT  VOLTAGE   PLOTTED   AGAINST   INPUT   CURRENT  WITH
ANODE   VOLTAGES   AS    PARAMETER

ISSUE   3 EZ35   '757-2
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FULL-WAVE   RECTIFIER

Indirectly    heated    full-wave    rectifiler    Primarily

intended   for   use   in   a.c.   mains   operated   equipment.a

®

a

a

EZ40

Except for  basing  and  dimensions,  the  EZ40  is  identical  to  the  EZ80.

#
khh

hh

BOA   BASE

NOVEMBER  1958   (I)
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FULL-WAVE   RECTIFIER

Indirectly-heated full-wave rectifiler Primarily  intended

for  use  in  car  radio  receivers.

A

a

EZ4I

HEATER
Vh
lh

MOUNTING  POSITION
Any

LIMITING  VALUES
Va  (r.in.8.)  max.

lout  max.
vh_I tpk,  max.

C  max.                     8              16
Riim.  min.            150             250

(each  anode)

h1\

BOA  BASE

lssuE  2

6.3V
0.4A

EE]F]

EZ41      258-1



EZ4I
Full-WAVE  RECTIFIER

Ind.Irectly-heated  f.ull-wave  rectifiler  Primarily  .Intended

for  use  in  car  radio  receivers.

aNa I 1 r
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EZ41      258-2'



Full-WAVE  RECTIF:IER

Indirectly  heated  full-wove  rectifiler  with  6.3V  heater.

0

®

Zi]

®

EZ8l

HEATER
Vh
lh

LIMITING   VALUES
P.I.V.   max.
Ia(pk)   max.
Ia(sui`ge)   max.

Vh_k  max.  (cathode  positive)

Capacitor input
lout  max.
V,n(IJn.S.) max.}See  ratlng  chart  1

6.3V
1.0A

1.3        kv+
500          rnA +

1.8          A+
500V

Riim  min.                  See    rating    charts    2   and    3    and    capacitor    input
regulation  curves.

Choke input
lout  max.
Vln(r.in.s.)  max. ) See  rating  chart  1

Lmin  (at  50c/S)        See  choke  regulation  curves

CHARACTERISTIC
Anode  voltage  drop  (lout   I  150mA)

OPERATING  CONDITIONS
Capacitor input

Yin(I.in.a.)

Riim  (per  anode)
C
lout

Vout

Choke input
Vln(r.in.s.)

L
lout

Vout

2.250                 2.350
150                         230
5050

160                           150
245                        352

2`250                 2      350
1010

180                         180
199                       288

OPERATING   NOTES

:oh:dtt::i:sna°nfdaf::#etrh:sj|:i:trLt:tr,t;nwt'#:r::sot:i:de8rea:fdtsheec::£:;

:riii'.rnpd|:atYe°;ah8eeth:arnarbeectffi|e°rsfsn;u,}:i::ef::ea;:rt|::iarra:;npijccat::::
Rating chart 1

This  shows  all  the  combinations  of input voltage and  output  cilrrent
considered   safe  for   both   capacitor  and   choke   input  filters.

Rating chart 2
This  chart  shows  the  minimum  series  resistor  per  anode  necessary

::Ttesst|[#t:I:vmat::mouv:rsrh`:C:i:gesuorf8:u!pnpiyc:3itc::::.input filter.

AUGUST  1959  (I)



EZ8I Full-WAVE  RECTIFIER

Rating chart 3
This   shows   the   relationship   between   the   maximum   rectification
efficiency  and  output  current.

Capacitor  input filter curcuits
Reference should  be made to  rating charts 2 and  3 and the  regulation

:uu::eust.cTuhr:ecn!:Caur!::esaestu:epd.aTfdt::eo;nepr::i::dco°nudtjpt¥:n¥°,'jtea8wejtah|:
the  boundary  lines  of the  regulation  curves,  an  improvement  in  the
rectification   efficiency   may   be   effected   by   reducing   the   value   of
the   limiting   resistance.    Rating   chart   2   gives   the   minimum   value
of  the   limiting   resistance   against   open   circuit  secondary   voltage;
this   resistance   wHl   guard   against   excessive   switching   currents.

Comparison   of  the  calculated   rectification
Vout

X  vin(r.in .s. )

#tn::tejans8edchta:ti:wwe'i':I:Wre*,:tcha:,ro:hee#:tt|:;::Sj:thaencaere:u:tf

i,a+:t,::evr:,tj:n,.a(p?,P:::t'n°ont  bwe!::i:x:::Sde::ea   indicates   that   the

Choke input circuit
Reference   should   be   made  to   rating   chart  1.   A  suita.ble   value   of
choke  ca.n   be  obtained  from  the  choke  regulation   curves.

fi    Ikc
khh

BOA
Noval  Dos.

AUGUST  19S.  (I)

u

®

e



FULL-WAVE   RECT.FIER EZ8I

Ia(,t,rty EZ8 11 2168'
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)
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0 I a 20 3Ova (V)

ANODE    CURRENT    PLOTTED    AGAINST    ANODE    VOLTAGE

AUGUST  1959   (1) Page C'



EZ8I Full-WAVE  RECTII=.ER
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I=uLL-WAVE   RECTIFIER EZ8I
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EZ8l FULL-WAVE  RECTIFIER
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l=ULL-WAVE   RECTIFIER EZ8I
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EZ8I FULL-WAVE   RECTIFIER
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FULL-WAVE   RECTIFIER

Indirectly-heated  full-wave  rectifiler

with  5-volt heater.

GZ30

HEATER

a

a

.^

LIMITING  VALUES

P.I.V.  max.
Ia(pk)  max.

lout  max.
C  maLX.

L  min.

TYPICAL  OPERATING  CONDITIONS

Capacitor  Input

Va(I.in.a.)

(V)
2 x 250
2 x 300
2 x 350

2 x 250
2 x 300
2 x 350

Choke  Input

Va(I.in.s.)

(V)
2 x 250
2 x 300
2 x 350
2 x 400
2 x 450
2 x 500

lssuE  2

C                     Riim  min.

(per  anode)
(a)
190
260
300

GZ30    258-1



GZ30 FULLIWAVE   RECTIFIER

Indirectly-heated  full-wave  rectifiler

with  5-volt heater.

h,kh

NC         h'k

Octol  Base.

GZ30    258-2



Full-WAVE  RECTll=lER

Indirectly-heated full-wave  rectifiier
with  5+volt heater.

GZ32

HEATER
Vb
'h
Heating  Time  (approx.)

LIMITING   VALUES-CAPACITOR   INPUT

®

va.  (I.a.8.)   max.

lout  max.

C
(LAF)

60
32
16

2x300                  2x350
300                          250

LIMITING   VALUES-CHOKE   INPuT
Va,  (I.in.a.}  max.

lou,  max.

•.                      aL.

t``k              h

2 x 400
300

OCTAL   BASE

ISSUE   2

5.0V
2.3A

25          sees.

2x500                V
125              rnA

Rllm  min.

(a)
150

loo
50

2x 500             V
2SO           rnA

46f",

GZ32    158-1



GZ3-2
I=ULL-WAVE   RECTIFIER

Indi rec{Iy-heated  full-wave  rectifiler

with  5-volt heater.
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Full-WAVE   RECTIFIER

Indirectly    heated   full-wave   rectifiler

with  5-volt heater.

GZ33

HEATER

®

n

a

LIMITING   VALUES

P.I.V.  max.

ia,pk)  max.

}a  surge  max.

Capacitor  input
va(r.in.8.)  max.

lout  max.

C  max.

Choke  input
Va(I.in a.)  max.

lout  max.

L  min.

TYPICAL   OPERATING   COND[T[ONS

Capacitor  input

V8.(I.in.8.,

(V)
2 x 300
2 x 400
2 x 500

2 x 300
2 x 400
2 x 500

Choke  input

VfL(r.rn.S.9

(V)
2 x 300
2 x 400
2 x 500

'SSuE   1

5.0V

3.0A

GZ33     158-1



GZ33 Full-WAVE   RECTIFIER

Indirectly   heated   full-wave  rectifiler

with  5-volt heater.

aJ=`c-I
a'NP

NC           h,k

h,k         h                                 OctalBase

EE

u



l=uLL-WAVE  RECTIFIER

Indirectly     heated     full-wave     rectifiler     Primarily
intended  for  use  in  a.c.  mains  operated  ec|uipment.

GZ34

HEATER
Vl,

ln

LIMITING  VALUES
P.I.V.  max.

Ia(pk)  max.

C max.

5.0V
1.9A

1.5          kv
750            rnA
60wF

Vu(I.in.B.)          2X300   2X350   2X400   2X450   2X500  2X550                  V

Capacitor  input
lout max.                250          250          250          250          200          160            rnA
Rllm  min.

(peranode)       50            75          100          125          150          175                a

Choke  input
lout max.                250          250          250          250          250          225            rnA
Rllm  min.

(per a.node)         0               0               0               0               0               0                f2

TYPICAL  OPERATING  CONDITIONS

Zii

a

Capacitor  input

Va(I.in.s.)

(V)
2 x 300
2 x 350
2 x 400
2 x 450
2 x 500
2 x 550

Choke  input

Va(I.in.s.)

(V)
2 x 300
2 x 350
2 x 400
2 x 450
2 x 500
2 x 550

lssuE  2

C                        Rllm

(per anode)
(HF)                           (r2)
6075
60                         100
60                         125
60                           150

60                          175
60                       200

L                             Rllm

(per a,node)
(a)

0
0
0
0

00
00



GZ34 FULL-WAVE   RECTIl=]ER

Indirectly     heated     full-wave     rectifiler     Primarily

intended  for  use  in  a.c.  mains  operated equipment.

h.kh

IC            h,k

Octal  Base

I®®

II

mlJunl
38mmax

u



Full-WAVE  RECTIFIER

Indirectly     heated     full-wave     rectifier     Primarily

intended  for  use  in  a.c.  mains  operated  equipment.

GZ34
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GZ34 FULL-WAVE   RECTIFIER

Indirectly     heated     full-wave     rectifiler     Primarily

intended  for  use  in  a.c.  mains  aperated equipment.

¢0a)t I

11 11

1

1111 >u'E1;>c,aautaataa0aaCVaaa
I I

1'
I

1111

I

I

I I I Ill 11 11

) I ilnlIll I
11 I

I I
I mH|Ill 11 I

i®+LICLE®J£0J=uJ=iI0tJI0CL0Ia+>Ia|JII0in I

•,...-..-.....:
1

I

I..;:.-...-......

I........,i..... •,...........,;. •...::.....-..,-....
-;    i.:-::-:. :::i       :,.

I...:.i;........

•............;.
i...........-...:

i :-::i:       .3.:      i:,    '1,    -

\ •...:.,.........
•     .       I       ,     ,-

I
I...?..--..

i-   -...I;   .   :   . I

I

...`. I,......-..:,..... ill-        Ì;

I I ` •-.-:,         -,:        I
I i,i ''     i;      -:     .,I i

!1'

11 i
\ .-I;           i- I

I
I

I

I I®+Ia-IIa~uaa.C'uJ=~'5IaaI®C|a1€aLaPIIaa] I

_-!                                i'-

I I

( •!:.    ;      ":     I_   'i      ..

I

I I 11 I:,,       '.:I:-I       :::
i:I-I;-i:;      :.I •i'--,      -I            i::_

11 1
I

I 11 i
•           I                  .               '111

I I
I

I

-.:,'1:..                    .1.: (

I
I:.;

i 11 i[
I11 -..-i •:.:.:!  :  ...I.-,:..     :  :  :   i     .:.-     ,;  ;  :

'   ':':'-'    i    :  :  ,
1

11 1! 111 ;::I:.:.:I

'    -I    .      ,

+
¢rr'N® 11 I

•-:     ;:I;:     :::

i I

:::i       -.-                                  I

I I
-i-'li::-.         ;    ;I-:.-,-

I 11 '1 i- 1 I,..,11 )

I
(

::      I_::

:     -.1      ;;;

::,1-
i

I

I

•,      -.-f::    ::::3--::        .-
::.:     .:.-.i+=:       )       ,

I
::      .       i-:.;:-i;i::-::     :.;I -,-I   ,-.-, ;-.     -.`:   .   .   :

I:         .....-!'::       :I, =:    'i        -:    :''.I      -,'!
:-:-:  i-,:.:  i  :  :-:i  :  I,i  ;  :  :

:::(..I       :    -':I,-,:i,I     I         ,:.I;

1

-I  -  i:

J i ( I

i:    :--'      li:I      113 1

+i I
I

J\ I

i- I
I

I

I i

I

I I

"'i:.::    '--
( I--:i:::         :

;.;:i •:.::,I.a I

I :..,.)-:'

I::'f
i

(

(

I I )
::i,:-:'1,,-

;a:- i11 I ' I
11

"?E3
aaCV a00

BOUNDARY  OF OPERATION  WITH  CAPACITOR  OR  CHOKE  INPUT  FILTER



Full-WAVE  RECTll=lER

Indirectly     heated     full-wave     rectifiler     Primarily

intended  for  use  in  a.c. mains operated  equipment.

GZ34
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CAPACITOR   INPUT   FILTER    REGULATION   CURVES



GZ34
FULL-WAVE  RECTIFIER

Indirectly     heated     full-wave     rectifiler     Primarily

intended  for  use in  a.c.  mains  operated  equipment.
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CHOKE   INPUT   FILTER    REGULATION    CURVES u



Full-WAVE   RECTIFIER
'#hreact!YvoRteha%:er.fu "-Wave     rectifier GZ37

HEATER

®

1

®

LIMITING  VALUES

Capacitor  input

P.I.V.  max.

ia(pk)  max.  (per  anode)

lout  max.

Choke input

P.I.V.   max.

lout  max.

TYPICAL  OPERATING  CONDITIONS

Capacitor  input

Va,r.n.s.)

lout

C

Riim  min  (per  anode)

Vout  approx.

Choke input

V8.(I.in.8.)

lout

L

R choke

Vout approx.

OCTOBER  I.5®  (I)

5.0V

2.8A

1.6         kv

750           rnA

250           rnA

1.85       kv

350           rnA

2x300    2x400    2x500

250            2 50            250

444

75               75               75

238            358            486

2x300    2x400    2x500

350             350             350

10                 10                 10

100             100             100

207             298             381



Full-WAVE  RECTIFIERGZ37

Octal  Base

ill
OCTOBER  I.58  (1)



SPECIAL  OuALITY
R.F.  POWER  TRIODE

A

f\

BIB

®

M8080
Sfoafenerdc:a::qsu:a:I'I'%3P{:s#c=aq##oenfnt°trro#,Shee8rae#,neocrrhfae#:cC°ta#':c::ap#cap:'`a:rnacatnedr,ssth,%k3raerereuqnu::e°!Fab'e

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES   -
SPECIAL QUALITY VALVES which  precede this section of the handbook.
and  the  index  numbers  are  used  to  indicate  where  reference  should  be
made to a specific  note.

HEATER

Vh'

'11

CAPACITANCES2  (measured  without an  external  shield)

CHARACTERISTICS3

LIMITING  VALUES4 (absolute  ratings)

f max.
Va(b)  max.

Va  max.

Pa  max.
-Vg  max.

Rg_k  max.  (cathode  bias)
Rg_k  max.  (fixed  bias)
Vn-k  max.
Maximum  a.cceleration  (continuous  operation)
Maximum  shock  (short  duration)
Tbuib  max.

JUNE  I,60  (I)

6.3V

150             rnA



SPECIAL  QUALITY
R.F.  POWER  TRIODEM8080

i     <i<iEi:±=
EE

11111:.       IE        I

I        11=      1~      1=      Ir=

11111=         1=         I

S S:  <i

EI

u

L^

€   lee:I=l    ,
L-

L®

co      I      I      I    €    I     I    I       I
rut
LII

I          111=1=11
rL

ul    IJl                   lJI          L^

=.  =    I     I   =   I   =   I   =.VV

11=.

JUNE  1960  (1)



M8080
SPECIAL  QUALITY
R.F.  POWER  TRIODE
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EE
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SPECIAL  QUALITY
R.F.  POWER  TRIODE

EE

M8080

<i   <ii=T                <i   <ii±T

1111

1111

1111

11

JUNE  I960  (I)



M8080SPECIAL  OuALITY
R.F.  POWER  TRIODE
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M8080 SPECIAL  QUALITY
R.F.  POWER  TRIODE

GROUP a
Valves are  held  for 28 days and  retested  for

lnoperativesl6

A.Q.L5        Mjn.     Max.

(%)

0.5       -     -
Reversegrid  current.  Rg  max.  =  500kr2                       0.5            -         0.5       wA

EE

gife
khh

87G Base

All   dimensions  in  mm

The    bulb    and     base    dimensions    of    this  valve  are  in  accordance  with   BS448
Section  87G.

JUNE  1960  (1)

u



SPECIAL  QUALITY
V.H.F.  DOUBLE  TRIODE

n

f\

rl

®

M808 I
Special  quality  double  triode  for  use  ili  equipment  where
mechanical   vibration   and   shocks   are   unavoidable   and
where  statistically  controlled  major  electrical   characteristics  are  required.

This   data   should   be   read    in   conjunction   with   GENERAL   NOTES   -
SPECIAL   QUALITY   VALVES   which   precede  this   section   of  the   hand-
book,   and   the   index   numbers   are   used   to   indicate   where   reference
should  be  made  to a specific  note.

HEATER

CAPACITANCES2  (measured  without an  external  shield)

*ca-g
*cin

Cout,
Cout,
C1|-k

*Each  section

CHARACTERISTICS3  (each  section)

*  Fixed  bias  operation  is  not  recommended

LIMITING   VALUES4  (absolute  ratings)

f max.
Va(b)  max.
Va  max.
Pa  max.
Ik  max.

-Vg  max.
1g  max.
Vll-k  max.
Rg_k  max.  (cathode  resistor  bias)
Maximum  acceleration  (continuous  operation)
Maximum  shock  (short  duration)
Tbuii,  max.

JUNE   I.60  (1)

6.3V
450            rnA



SPECIAL  QUALITY
V.H.F.  DOUBLE  TRIODEM808 I
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M808ISPECIAL  QUALITY
V.H.F.  DOUBLE  TRIODE
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SPECIAL  QUALITY
V.H.F.  DOUBLE  TRIODEM808 I
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M808 I
SPECIAL  QUALITY
V.H.F.  DOUBLE  TRIODE
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M808 I
SPECIAL  QUALITY

V.H.F.  DOUBLE  TRIODE

GROUP  G
Valves  are  held  for  28  days  and  retested  for

lnoperativesl6

Reverse  grid  current  as  in  group  A.

gth-g
L'.  h            h

[4E
87G  Base

All   dimensions   in  mm

ET

A.Q.i.5         Mi.n.         Max.

(0/.)

0.5       -      -
0.5            -           0.75      HA

L__  19  __I

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with    BS448,
Section  87G

EE

JUNE   1960  (I)
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SPECIAL  QUALITY  OUTPUT
PENTODE
Special   quality   output   Pentode   for    use    in    equipment
where  mechanical  vibration  and  shocks  are  unavoidable
and     where     statistically     controlled     major     electrical
characteristics  are  required.

M8082

This  data  should   be  read   in  conjunction  with  the  GENERAL  NOTES  -
SPECIAL QUALITY VALVES which  precede this section of the handbook,
and  the  index  numbers  are  used  to  indicate  where  reference  should  be
made  to  a. specific  note.

HEATER

Vhl
111

MOUNTING  POSITloN

CAPACITANCES2  (measured  with  an  external  shield)

Cin
Cout
Ca-gl

CHARACTER.STICS3

ABSOLUTE  MAXIMUM  RATINGS4
f max.
Va(b)  max.
Va  max.
Pa  rna,X.
Vg2(b)  max.
Vg2  max.
Pg2  max.

-Vgl  max.
Vgi-g2  max.
1g1  max.
Ik  max.
Rgi_k  max.  (fixed  bias)
Vh_k  max.
Maximum  acceleration  (continuous  operation)
Maximum  shock  (short  duration)
Tbuib  max.

6.3V
200            rnA

Any

<3o;!     in::



SPECIAL  QUALITY  OuTPuT
PENTODEM8082
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M8082SPECIAL  QUALITY  Output
PENTODE
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SPECIAL  OuALITY  OuTPuT
PENTODEM8082
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SPECIAL  QUALITY  OUTPUT
PENTODE
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M8082 SPECIAL  QUALITY  OUTPUT
PENTODE

A.Q.i.5           M/.n.        Max.

(%)
Dynam.\c I.Ife test 100 hours

Running  conditions  as  a trebler.  Vb  =  300V,

:aoe+Ct?g±P=:#*',Sig°Lr==|t.6°mk2,f=7oto75Mc/s

Dynalmic life tes` end Point
Change  in  Pout

GROUP  G
Valves  are  held  for  28  days  and  retested  for

lnoperativesl6

Reverse control-grid  current.
Rgi  max.  =  500kQ

I-

93      h           h                                  87GBase

20              0/o

0.5

0.5                                        0.75        HA

--:I--:.

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with    BS448,
Section  87G

APFtlL  1960  (1)



SPECIAL  QUALITY  OuTPuT
PENTODE M8082

a

9 09 5
M8082 Ia(rnA)looeo6040200
11111

Vo = 250VRk=OQ
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V

91
(V ) 3 0                         -20                         -10                          0

ANODE   CURRENT  PLOTTED  AGAINST   CONTROL-GRID  VOLTAGE   WITH
SCREEN-GRID  VOLTAGE  AS   PARAMETER
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M8082 SPECIAL  a-UALITY  OuTPUT
PENTODE
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SPECIAL  QUALITY  OUTPUT
PENTODE M8082
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M8082 SPECIAL  QUALITY  OUTPUT
PENTODE
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SPECIAL  QUALITY  OUTPUT
PENTODE M8082
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M8082 SPECIAL  QUALITY  OUTPUT
PENTODE
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SPECIAL  QUALITY  OUTPUT
PENTODE M8082
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M8082 SPECIAL  QUALITY  OUTPUT
PENTODE
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SPECIAL  QUALITY  OUTPUT
PENTODE M8082

•®1%• >>0aa0aaaaa®aaOuaaa

1

a
\

L

1 1' ` '\
i I0 r /\ ' \

/\ \
•1 \

|J0~u0IC0U®U0LL a

N®0a2 a0,J|Or
/ \

\
4 \ \ \

I
\

I1 \ I
/ I\

\\ I/ ` \
1 o

\
\ I

\
I

\
\

. a,9
\

\
\

a
'1I-E8?a                          a

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID   VOLTAGE   AS   PARAMETER,   WHEN   TRIODE   CONNECTED

MAY  1962



u

®

u

®



rl

r\

n

®

SPECIAL  QUALITY   U.H.F.  TRI0DE
Special  quality  triode  for  use  as  a  grounded  grid  amplifiler
'unneaqv:,jgamb%t:nhderew#eerceha=:Cat,'stvj'cbar,fyti'°ncoanFrdo,;€3Ck=aajroer

electrical  characteristics  are  required.

M8248

This  data  should  be  read  in  conjunction  with  the  GENERAL  NOTES-
SPECIAL QUALITY VALVES which  precede this section  of the handbook
and  the  index  numbers  a.re  used  to  indicate  where  reference  should  be
made to a specific note.

HEATER
Suitable for  parallel  operation  a.c.  or d.c.

Vhl
lh

CAPACITANCES2  (measured  with  external  shield)
Ca,-k
Ca-k  max.
Cn-k
Ca-g
Ck-g+h+sh
Ca-g+h+sh

CHARACTERISTICS3
Va
la

Vg

8in
ra,

L4

Rk
Vg  (Ia  <  60HA)

ABSOLUTE  MAXIMUM   RATINGS4
Vh  max.
Vh  min.
Va(b)  max.
Va  max.

Pa  max.
+ Vg max.
-Vg  max.

Ik   max.
1g  max.

Rg-k  max.
vh_k  max.
Maximum  accelera.tion  (continuous  operation)
Maximum  shock  (short  duration)
Tbuib  max.

MAY  1962 Page D'



SPECIAL  QUALITY  U.H.F.  TRIODEM8248
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M8248SPECIAL  QUALITY  U.H.F.  TRIODE

u-      lL      tL      IJ-      'J,a.   1   a.   i   i
E£S:            .oO

11                                             I                                             I                                                                           Ill

I                 I                                                    I                                                   I                                                                                      11                              I                               11                                                                                                       I                                                                                                      I

11                                                          I                                                          I                                                                                                11                                  I                                  11                                                                                                                   I                                                                                                                 I

a
1

lJl    in    a
ri    ri    c6

ITh

I

Page  D3•MAY  I,62

®

A



SPECIAL  QUALITY  U.H.F.  TRIODEM8248
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M8248SPECIAL  QUAL.TY  U.H.Fo  TRIODE
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M8248 SPECIAL  QUALITY  U.H.F.  TRIODE

87G   Base

All   dimensions   in  mm

MAY   1962
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TRIPLE   DIODE  TRIODE

Triple  diode  triode  with  300mA  heater  and  one  diode
having  a  separate  cathode.  Primarily  intended  for  use
in  f.in.|a.in.  receivers.a

a

®

PABC80

HEATER

Suitable for series  operation  a.c.  or  d.c.

In

Vh

300            rnA

9.5V

For  limiting  values,   characteristics.   operating   conditions   and   base
connections see data sheets  UABC80.

lssuE  , PABC80    158-1
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R.F.  TRIODE

fo,:oduesew,=g,oa:ar:fEde=#;,fit,jedrc=npa;:`Ha.nFfe:,en,`eev3%dn
tuners.

HEATER
Suitable for series  operation, a.c.  or d.c.

Ih

Vh

CAPACITANCES

Co-g

Cg-k

Ca-k

Cg-k+n+S

Ca,-k+h+S

Cg-tl

Ck-h

CHARACTERISTICS

ro
Vg for la =  100ttA
Vg for 20  :  1  reduction  in  gin

Vg for 100  : 1  reduction  in  gin

®

OPERATING  CONDITIONS
Condition

Vb

Ra

Rk
Rg

Rg-a
1&

8in

'2
135                    135

1.0                    1.0

820
01.0

10.5                  13

13                        15.5

vgr:3ructt%n:i.ngm        _5.0             i.8

JULY  11,,}

PC97

300           rnA
4.5V

Sh ielded          u nsh ielded

480                500         in p F
3.2                    3.2          .pF

210                 250          mpF
5.0                  5.0           pF

4.2                   3.3            pF

280               280         in p F
2.5                  2.5           pF

p,8®  D1



PC97

Condition
Vb
Ra
Rk

i:-a
i: for  100 : 1

R.F.  TRIODE

reductioningm        -7.5              -7.3               -9.0            -12.5            V

E2a:ndd8E3,C:::eio:°cror:i?t::::nftto°8C::djijg°enssc'4ta°nd4€5:8iven°npages

DESIGN  CENTRE  RATINGS

¥:,b:=r.
Pa  max.
Ik  max.-¥::::is:

Rn-k  max.

;ife   g

E3E

h.

87G   Bcise

All   dimensions   in  mm

JULY  '9,,

-.-==-------I

P.pe  D2



DOUBLE  TRIODE

;eic##:";a::eh2s,::',T:a:rn:I;:i:net:u,#et:oefao:':;ssfc7:a,nco::fedy:.s;3f

A

®

Eil

®

PCC84

HEATER

Suitable  for series  operation,  a.c.  or d.c.

Ih

Vn

CAPACITANCES   (measured  without external  shield)

ca,-k'+n+g"

ca,_a"

cg/-a„

Grounded  cathode  section
ca,-g,

cln,

cout/

cg,-n

Grounded  grid  section
Ca„-g„

Ca„_k„

ck„-g"+h

Ca"-g"+h

Ch_k"

CHARACTERISTICS   (each section)

Va

la

Vg

8in

E
*Rlfl

*Measured   at   f ±  200Mc/s  with   cathode  connections

strapped.

300           rnA

7.0V

90V

12mA
-1.5             V

6.0   rnA/V

24
2.0         kQ

pins   7  and   8

PCC84     158-1



PCC84 DOUBLE  TRIODE

9#,/#r".°adteF,r:7::e::e!;.ye:s::eu#tehtdos:a:|2e§S#Snea:[Cead::h£;d::tse;,3si

TYPICAL  OPERATING  CONDITIONS

V[,

la

Vg

180V

12mA
-1.5               V

®

Noise  figure  (bandwidth  of input  circuit 7 to  8Mc`s)                 6.5

lssuE  2



DOUBLE  TRIODE

#?,I;etr".°adte#.Tuae'nj!Ye`;nteunpdetdof°2r28Sndc7;a,.nco::7edy:.s;3t
receivers with  series-connectecl  heaters.1

a

A

a

PCC84

LIMIT.NG   VALUES   (each  section  unless  otherwise  specified)

Va(b,  max.

Va  max.

Pa  max.
Ik  max.

-Vg  max.

Rg,-k,  max.

Rg"-k„  max.
*vii_k"  tpk,  max.  (ca.thode  positive)

Vh_k"  max.  (cathode  negative)

Vh_k'  max.

Rh_k  max.

*Max.  d.c.  component  ±  180V.

hhq

B9A     Base

[5§=1"

The triode on  pins 6, 7, 8, 9 should  have grounded-cathode connection  and that on

pins  1,  2,  3  should  have  grounded-grid  connection.

PCC84    258-3



PCC84 DOUBLE  TRIODE
Double  triode  Primarily  intended  for  use  as  a  cascode  r.f.
amplifiler    at   frequencies    uP   to   Z20Mc|s    in    television

receivers  with  series-connected  heaters.

2370 1 I I I
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TRIODE  PENTODE

Combined    triode    and    output   Pentode    with    separate
cathodes fol  u     ,  I  :elevision  receivers with the triode as a
f.rome  blocking   oscillator   and   the   Pentode   as   a   frame
Output yalve.

PCL83

HEATER
Suitable for series  operation  a.c.  or d.c.

Ih

Vh

MOUNTING  POSITION

CAPACITANCES  (measured  without an  external shield)

Cat-gp
Cat-ap
Cgt-gp
Cgt-ap

Pentode  Section
C&-gl
Cln

Gout

Cg|-h

Triode  Section
Ca-g
Ca-k+h
Cg-I+h
Cg-h

CHARACTERISTICS

Pentode  Section

Triode  Section

300            rnA
12.6              V

Any

<0.1            pF

:i;!3     ::

<0.2          pF
5.7            pF
4.7           pF
0.4           pF

1.6             pF
0.35        pF
2.0           pF
0.1             pF

V
V

rnA
rnA

V
A/V

kQ

PCL83     757-1



PCL83 TRIODE  PENTODE

€a°tEob€neesdfortr::ed?ntae|:vjs°juotnp:etce?veenrts°dwejthwtrtehtr:oed%raastea
frame  blocking  oscillator   and   the   Pentode   as   a   f.rome

output valve.

PENTODE  SECTION  AS  FRAME  OuTPuT  VALVE

Circuit  design

?i°rcau'i't°¥h:°uidY:'eved:sF::aeddaanr:udnedt:Lje°t:ij:*j#rj:Fu::f.etheframeoutput
Va70
Vg2                                                     170
'a(I)k)                                                          54

For an average new valve the following figures will apply.
Va70
Vg2                                                   170
'&(pk)                                                                  81

PENTODE  SECTION  AS  AUDIO  OuTPuT  VALVE

Single  Valve  Class `A'

Va
Vg8
Vgl

i:;,:,
?o,:;r.in.8,
Dtot

Two Valves in class `AB'  Push-Pull
V8,

X:2

ii;i!ima:xs::g,,
Vln(gi_gi)  I.in.S.
Pout
Dtot

170
170
180

2x24
2 x 27.5
2 x 3.8
2 x 6.25

6.5
17

5.0
3.6

70V
200V
64mA

70V
200V
96mA

200
200
220

2x25
2x29
2 x 3.9
2 x 8.5

7.5
23.5

7.2
4.2

TRIODE  SECTION  AS  A.F.  VOLTAGE  AMPLFIER
Vb                       Ra                        la                        Rk                     Vout                   Vout

!¥!               (|koQo)              (,TOA7)              (!8)               |V4,n           (Vr2T.a)
ZOO                     100                    1.17                     3.3                     13.5                   26.5

Y#measuredwithaninputvoltageofloomv
Vout  measured  for a total  harmonic distortion  of 50/o
*Grid  resistor of following  valve.

u

®



rl

A

a

TRIODE  PENTODE

E_ao€mhggneesdfortr:3edfntae£:vjsojuotnp:etceRveenrtsodw;thwtktehtr#araas.ea
foruatmp:tbv'a°Fv%.ng  oSCIIIator   and   the   Pentode   as   a   frame

PCL83

LIMITING  VALUES

Pentode  Section

(:,=aT.ax.
+Va(pk)  max.
-Va(pk)  max.

Pa  max.

¥::,bJaT.ax.
Pg2  max.
pg2  max.  (speech  and  music)
lk  max.
Rgi_k  max.  (self  bias)
Rgi_k  max.  (fixed  bias)
RgL_k  rna.X.  (timebase  operation)
Vh_k max.  (d.c. heater negative with

tens_Pke:tatx?(Cda.tci°hde:t::;.oC;TtTv:.With
respect  to cathode)

Triode  Section

¥:,bhaT,x.
Pa  max.
Ik  max.

*ik(pk)  max.
-RggLL(::)mma};.

yens-pkeFtatx6(cda.tcriohde:t:::.ec?ra.tiYs:)With

Yens-pkeTta¥6(cd:tch:::;erpositivewith
*Ivlax.  pulse  duration  400prsec.

EE

kp,93l`         h    kt

lssuE  1

a,q'
B9A

Naval   Base

PCL83    757-3



PCL83
TRIODE  PENTODE

Combined    triode    and    output    Pentode    \iiith    separate
cathodes for  use  in  television  receivers with the triode  as a
f-rome   blocking    oscillator   and  the   Pentode   as   a   fro_me

output  valve.

n0~
e>®an~0aNa0aa8a

11
11

>a1'

> > > > > = a €=
= I

~' +I ®I ®I
I ' T=

1 I I ' ]> I 11
>v,-aIq=

I I I 11
I I I I I -I

11
I I ' I il 11
I I I I I 1. .!
I I '
I I I I .!
I I I

11 I
I I I I .I

I I I / .!
I I I •'

I I .!
I I I I

11 I
I I I I' I I I I

11
I I I

I I I I I i
I I I I I I

I I I I
I I I

I /
I

I
I I I

I
\ \ I

-

I - I

I I I

I I I II I I
11\ I I t I ' I

I I - I

I \ I I

I I I

\ I

.,t \ I
I

\ \ \
I \ \ \ \ I I I

\ \ I I •\ \ \ V I '
I?i,,I±g

\ I '-\ \ I\ I
I

\
~®- \

NJ=

Ill I I

HS                B                         3                          a                        a

ANODE    AND    SCREEN-GRID    CURRENTS     PLOTTED    AGAINST    ANODE
VOLTAGE   WITH   CONTROL-GRID   VOLTAGE   AS   PARAMETER.      Vg2±170V



LINE  OuTPuT  PENTODE
Output  Pentode  Primarily  intended  for  use  in  the
line   timebase   of  television   receivers.

PL8l

rl

Ril

a

HEATER
Suitable for series  operation,  a.c.  or d.c.

111

Vh

CAPACITANCES
Cin

Cout

Ca-gl
Cg1-h
Ca-k

CHARACTERISTICS

prgl-g2

Vgi  max.  (1g  =   +O.3HA) -1.3              V

OPERATION  AS  LINE  OuTPuT  PENTODE
Circuit  Design

tin:C;Foil:a:t;S::t;::rhoe:dpe:£c:h{a:ri:i#s;::u:n;C;;nit:f!:e:r:Cc£:d:in;ita:t!i:e.:;n°au:n!§!s°:S!e;
effective  feedback   stabilising   circuit   is   employed.
For  operation  below  the  knee  of the  characteristic  the  nomogram
on  page  Cl  should  be  used.

LIMITING  VALUES
Va(I,)  max.
Va  max.
Pa  max.
Vg2(b)  max.
Vg2  max.

**pg2  max.

pa+ pg2  max.
Ik  max.
Rgi-k  max.
VIl-k  max.
Rh_k  max.
Tbuib  rna.x.

AUGUST  1960 (1)



PL8l LINE  OuTPUT  PENTODE

Line output applications
*+Va(pk)  max.

Pa  max.**pg2  max.

Pa+Pg2  max.*+vgi(pk)  max.
*-vgi(pk)  max.

Rgi_k  max.
Min.  drive  at  va(,,k)  =  4kv
Min.  drive  at  va(pk)  =  6kv

*Max.  pulse  duration  220,'6  of one  cycle,  with  a  maximum  of 18Hs.
**,T2a:.n:V:I:giensptga2n:S;yendTarjant€a::::::johda,fb:tf::senn:f:ac,oompT:antf:F::[u::

PEAK  ANODE  CuRRENT  NOMOGRAM
The  nomogram  shown  on  the  following  pages  gives  directly  the  recommended

£:3kscYra::::g:jfdafe°sqsetocrus:rent.  !a(design).  for  a  wlde  range  of  h.t.  line  potent,ais
lt assumes  `below the  knee'  operation  (which  is  recommended  for all  cases except

:as:t:::t?:S:tt::f|':;:fne:wocrA:uC#;re::u,#]:ejdf);:;dn):::Cvn°edunpc::ate:::r-:gse:Ts:8h;:#r:ets::hlte°o:o(ftirc!#:
resistor  returned  to  chassis.

Jah,:eujsseo3fe::t:nng°#,:g,rnaTtsq::;trn°gtveaT:e=.PtD:hrfn:e:je8anseurr:rm°emnt:hoefctkri:8o;:::t:::
conditions   in   a  line  timebase  a  valve  whose  characteristic   is   close  to  that  of  a
nominal  valve  and  a  nominal  screen-grid  resistor should  be  used.
In  receivers  designed  for  a  range  of  declared  values  of  mains  voltages,  measure-+

t=has:tne::::;:us't:eodbm:I:T|a:h:t,ant::Oi:aa:e:=T::e='bt:I:in::abcr£:er:S#§Ird:|b¥af:r;o:ivh:r|::ni:e.eh£::#:t:i;

should   be  adjusted  to  300prA.

khh

EZZE

AUGuST  I?60 (1)

BOA   Base

Page D2

u



OuTPuT   PENTODE
Ouapu`  Pentede  witli  a  maximum  anode  dissipation  of 9W
suitable for  use  as frame timebase or  audio ou®pu. valve.

PL82

HEATER

Suitable  for  series  operation,  a.c.  or  d.c.

'h

Vh

CAPACITANCES

CHARACTERISTICS

®

a

®

OPERATING   CONDITIONS   AS   AUDIO   OuTPuT   VALVE

Va                                                        170
Vg8                                                         170

Vgl                                                     -10.4

Ra3
l&(o)                                                                              53

lg8'o)                                                                    10

Vln  (I.in.8.)  (PouF50  mw)     0.5
Vln  (I.in.8.)  (DtoF10°/a )           6.0
Pout  (Dtot±10% )                        4.0

ISSUE  2 PL82     1255-1



PL82 OuTPuT   PENTODE

Output  Pentode  with   a   maximum   anede  dissipation  of  9W
suitable for  use as frame timebase  or  audio output valve.

OPERATION   AS   FRAME   OuTPuT   VALVE

::tap'i:Wstfa::Vsah'::,:P::a€easTgdn:°dradreotuenri°:it:°f:,iou;!j:g';i:i::?Lframe
Va                                                      50                              60
Vg2                                                            170                                 ZOO
Ia                                                             90                              120

For an  average  new  valve the  following  figures  will  apply :-
Va'
Vg8
Vgl
la

LIMITING   VALUES

(:,bJaT.ax.
*  +va  (pk)  max.

-V&  (pk'  max.

Po  max.

(::,bhaT:x.

Pk8amT:r.

¥8gLL_=a:.ail.8L(=u+loo;3u:pAu)t
Rg._I  max.  (frame output
Vh_ts  max.
Rh_k  max.

•Max.  pulse  duration  10°/o   of  one  cycle,

k,93    h        h

EE

hhlc

IC92

B9A
Noval   Base

ISSUE   2

60
ZOOI
175

V
V

rnA

V
V
V

rnA

with  a   maximum  of  2  msec.

PL82     1255-2



HALF-WAVE  RECTIFIER
I_ndirectly-heated  half-wave  rectifiler  witil  300mA  heater
for use in television receivers with -series connected heaters.

PY33

HEATER

Suitable for series  operation,  a.c.  or  d.c.

Ih

Vh

®

.-,

a

DESIGN  CENTRE  RATINGS

P.I.V.  max.

Va(I.in.s.)  rna.X.

lout  max.

ia(pk)  max.

Ia(surge)  max.

C  max.
*Vh-k(pk)  max.  (cathode  positive)

*Max.  d.c.  component=275V.   Max.  a.c.  component=250Vr.in.s.

OPERATING  CONDITIONS*

Vim(I.in.s.)

lout

C
Rlim  min.

Vout

*For  television  receivers,  where  a  constant  output  voltage  is  required  for

different  input  voltages,  the  values  of  limiting   resistor  required   can   be
obtained from the curves on pages C3 and C4.



HALF-WAVE  RECTIFIERPY33

NPcl

NPk

Octal  Base

EEZE

MAY   1962



HALl=-WAVE   RECTIFIER

Half-wave  rectlfiler  with  300mA  heater  for  use  in
television   receivers  with  series  connected  heaters.

PY82

HEATER

Suitable for series  operation,  a.c.  or d.c.

'h

Vh

LIMITING  VALUES

P.I.V.  max.

Va(r.in.s.)  max.

lout  max.

Ia(pk)  max.

ia(surge)  max.

C  max.  (single  valve)

C  max.  (two  valves  in  parallel)

*Vn_k(pk)  max.  (cathode  positive)

300            rnA

19V

700V

250V

180            rnA

1.12        A-

5.0          A+

*Maximum d.c. component  =  250V. Maximum a.c. component  =  220V r.in.s.

®

rl

OPERATING  CONDITIONS  I=OR TWO  PY82  lN  PARALLEL*               +

Vim(r.in.s. )                200           210           220           230           240           250                  V
Rljm   min.

(peranode)       30

C100

lout                                 350

Vout                            198

*For  television  receivers,  where  a  constant  output  voltage  is  required  for

:.Lfft:I::i  i::# tvh°e't:g::'esthoen v;i::i °cf4' !amn!dt!nc85.resistors  req u i red  can  be

MARCH  1960  (I)



PY82 HALFWAVE  RECTIFIER

ife
khh

EE

hhIC

BOA    Base
All    dimensions  in  mm

MARCH  19cO (1)

®

®



SINGLE  DIODE  R.F.  PENTODE

Single  diode  R.F.  Pentode with  100  rnA.  heater for  use
isnec?;oc;l£.StiiEaabi,nest:Pearuattoe:aet3:'3o#ue#€c:nhterop,?ntode

UAF42

HEATER     This  valve  is  suitable for  series  operation,  D.C.  or A.C.

Ih                                                                                0.1                           A

Vh                                                                       12.6                         V

MOUNTING  POSITION
Any

®

a

CAPACITANCES

Cad-g,

Cad-ap

Pentode  Section
Ca-gl

Cou`

Cln

Cgl-h

Diode  Section
Cad_k

Cad_h

OPERATING     CONDITIONS    AS     R.F.     OR     I.F.     AMPLIFIER

Va-Vb 100
Rg2

Vg2

Rk

Vgl

la

1g2

8in
ra

Hgl-g2
*Vgl

Req

170

5656

5085

310                    310

-1.2           -2.0
2.8                    5.0

0.9                      1.5

200V

76                      k r2

851V

310Q
-2.0                   V

5.0                   rnA

1.5                     rnA

1.7                    2 0                   2.0              rnA/V

o.85                u.9                   1.o                 M  a

18                        18                        18

-16           -28           -34                   V
5.8                  7.5                  7.5                  k a

*   For 100  :  1  reduction  in  mutual  conductance.



UAF42
SINGLE   DIODE  R.F.  PENTODE

Single  diode  R.F.  pentode  with  100  rnA.  heg_tor  for  us.e
in  D.C./A.C.  mains~operated  equipment.    The Pentode

section  is suitable for  automatic volume control.

LIMITING     VALUES

Pentode  Section
Va,(b)  max.

Va  max.

Pa  max.
v82(b)  max.

Vg8(la<2.5  rnA)  max.

Vg2  (la±5.0  rnA)  max.

Pg2  max.
'k  max.

Vgi  (lgF  +0.3prA)  max.              -1.3
Rgi_k  max.

*Rg3_k  max.

Rh_k  max.

vh_k  max.

3.0

3.0

20
150

*   For  vg3(pk)  not  exceeding  +10  V.

Diode  Section
v&d(I,k)   max.

lad  max.

Vad  max.  (lad±+0.3  ItA)

Rh_k  max.

Vh_k  max.

I E20.3mm
max.

k,s           h        h

9392

B8A    BASE           1`

lssuE  2.

E±#E±
RE

iidi
®



DOUBLE  DIODE

D.ouble diode w.Ith  separate cathodes  and  with
electrostatic  screeniiig  between  sections.

A

a

a

U84I

UBC4 I
OVERLEAF

Except  for  heater  ratings  the  U841   is  identical  to  the  E841.

HEATER

Suitable  for series  operation,  a..c.  or  d.c.

Ih

Vrl

DECEMBER  t950 (1)

100                  rnA

19V



UBC4I
DOUBLE  D.ODE  TRIODE

High  gain  triode  for  use  as  a.f.  voltage  amplifier,
combined   with   twin   diodes,   for   d.c.|a.c.   mains

Operation.

Except   for   capacitances,   basing   and   dimensions   the   uBC41    is   identical   to
the   UBC81.

CAPACITANCES

ca,a-gt

ca„d-gt

Cad-at

Triode section
Cg-k

Ca-k

Ca-g

Cg-h

Diode sections
ca,d-k

ca„d-k

ca,a-a„d

ca,d-h

ca"a-h

khh

hh

B8A   BASE

DECEM BER  1958 (1 )

EE



DOUBLE  DIODE  TRIODE
High  gain  triode  for  use  as  q.f voltage  amplifier,
con?bined  with  twin  diedes,  for  use  in  equipment
with  series  connected  heaters.a

®

a

®

UBC8l

HEATER
Suitable for series  operation,  a.c.  or d.c.

Ih
Vh

MOUNTING   POSITION

CAPACITANCES
Ca,a-g
Ca„d-g
Ca,a_a't
Ca„d_8,t

Triode  section

Diode  sections
Ca.'d_k
Ca,„d_k
Ca,du„d
Ca 'd_h
ca„d_n

CHARACTERISTICS

OPERATING    CONDITIONS
AIVIPLIF:lER   (with   cathode   bias)

AS

100
14

Any

<0.007
<0.007
<0.005
<0.01

2.3
2.3
1.2

<0.05

0.9
0.9

<0.2
<0.25
<0.25

170
-1.6

1.5
1.65

70
42

3:
pF
pF

V
V

rnA
mA`V

kQ

RESISTANCE    COuPLED     A.F.

V out                          V owl
(Vr.in.s.)                     (Vr.in,a.)

(Dtot=5°/o)         (Dtot±10°/a)

uBC81     258-1



UBC8l
DOUBLE  DIODE  TRIODE

High  gain  triode  for  use  as  a.f.  voltage  amplifiler,
combined  with  twin  diodes,  fior  use  in  equipment

with  series  connected  heaters.

OPERATING     CONDITIONS     AS     RESISTANCE    COuPLED    A.F.
AMPLIFIER*   (with  grid  current  bias)

la             Vout

(rnA)      FT

V oat                   V out
(Vr.in.a.)               (Vr.in.a.)

(Dtot=2.5°/o)    (DtoF5°/o)

*Measured    with    grid    resistor   of   20MQ   and    signal    source    impedance

Zs  = 0.  The  distortion   figures   quoted   hold   good   for  values   of  Zs   not
exceeding  200kQ.  At  this  value  of Zs  the  gain  will  be  reduced  by  100/,.

tRgL  ±  Grid  resistor of following  valve.

LIMITING  VALUES
Triode  section

¥:,b+aT.ax.
Pa  max.
Ik  max.
Vg  max.  (1g  ±  +O.3quA)
Rg_k  max.  (cathode  bias)
Rg_k  max.  (grid  current  biasing)
vh_k  max.
Rn_k  max.

Diode  sections  (each  section)

Y&af,Dmtr=xT.x.
lad(pk)   max.

MICROPHONY

This  valve  can  be  used  without  special  precautions  against  microphony  in
circuits  in  which  the  input  voltage  is   >10mv   (r.in.s.)  for  an  output  of
50mw from  the output valve.

lssuE  1 UBC81      258-2
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DOUBLE  DIODE  TRIODE
High_  gaip  triode  for  use  as  a.f.  voltage  amplifier,
con?bined  with  twin  diodes,  for  use  in  equipment
with  series  connected  heaters.

n

fi

rl

UBC8I

± E! EE

khh

aIC

B9A Base

iiiF-.I

Pin  4 should  be  connected  to the earthed  side  of the  heater  circuit

'SSuE   1



UBC8I
DOUBLE  D.ODE  TRIODE

18%hbj%a:'dn#°hdetwf3nrud:£€sS,a#;Vu°s'eta,gneeaq#ee:i
with  series  connected  heaters.

±a0
I aP?®80
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ANODE   CURRENT   PLOTTED   AGAINST  ANODE   VOLTAGE   WITH
GRID    VOLTAGE    AS    PARAMETER



DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  pentode.    The  f>entode  section
is   sui`able   for   use   as   an   r.f.,   .I.f.,   or   a.f.   amplifiler.

UBF80

HEATER
This  valve  is  suitable for series  operation  a.c.  or  d.c.

'h
Vh

®

a

MOUNTING   POSITION

CAPACITANCES
ca,a-gl
ca,a_a
C„„d-g|
cn„d_u

Pentode  Section
Ca-gl
Cout

Cln

Cg1-h
Diode  Sections

Ca,a_k
ca"a_k
Ca,a_a"a
ca,a_h
Ca"d_h

OPERATING   CONDITIONS   AS   R.F.   OR

Rgola-82
Vgr  for  100  :   1   reduction  in  gin

I.F.

Any

2.2
2.35

<0.35
<0.02
<0.005

AMPLIFIER
200V
68kQ
85V
0V

300Q
5.0           rnA
1.75         rnA

-2.0              V
2.2      rnA/V
1.0          MQ

18
6.2          kQ

-31.5                V

OPERATING   CONDITIONS   AS   RESISTANCE   COuPLED   A.F.
AMPLIFIER
VbRa

(V)           (k a)
100            220
100             100
100            220
loo            100

*y£%`=d5rve`sri.s:6Si)offo||owingvalve

lssuE  2 UBF801255-1



UBF80
DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section
ls   suicable   for   use   as   an   r.f`..   i.f..    or    a.f.    amplifiler.

OPERATING   CONDITIONS   AS   TRIODE   CONNECTED
RESISTANCE   COuPLED   A.F.   AMPLIFIEF`

92  connected  to a,  g:,  connected  to  k

*Vout±5  V,r.in.8.)

**Grid  resistor  of  following  valve.

LIMITING   VALUES
Pentode  Section

Vatb)   max.
Va  max.
Pa  max.

¥::(#a¥.a{ia<2mA)
Vg2  max.  (la±5mA)
Pg2  max.
Ik  max.
Vg[  max.  (1g[=+0.3  prA)
*Rgi-k  max.

Rh_k  max.
vh_k  max.

*RgL_k  max.±22  M  {2  if grid  current  biasing  is  employed.

Diode  Sections   (eaLch  section)

P.I.V.

lad  max.
lad(pk)   max.
RI|_k  max.
Vll_k  max.

Tnhpj:tY::V,:a::rvb,:,uj:e:or`,tehs:utth::e£5a'mpvrefcoarut::n;uat8paj:S:fm53Cr:PW°fryoif:i:
output  valve. u

UBl=80     1255-2



DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section
is   suitable   for   use   as   an   r.f„   i.f..    or    a.f.    amf>lifiler.

UBF80

22.2mm.

9293

ks    h           h                             B9A(Noval)BASE

®



UBF80
DOUBLE  DIODE  PENTODE

Double  diode  variable-mu  Pentode.    The  Pentode  section
is   suitable   for   use   as   an   r.f.,   i.f..   or   a.f.   amplifiler.
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TRIODE   HEXODE
FREQUENCY  CHANGER

n

®

a

UCH42
Triode   hexode   primarily   intended   for   use
as  frequency  changer  in  d.c.|a.c.  mains-operated    receivers.     The   hexode   section  is
designed  for  a.g.c.  operation.     The  valve   may  also  be  employed  as  a  Phase   inverter.

HEATER      (Suitableforseries  operationj  a.c.  or  d.c.)

lh
Vh

MOUNTING  POSITION

CAPACITANCES
Cgt-gl
Cg`-fl,1

Hexode  Section
Cgl_h+ k+ g 2+g4+s k lrt

Ca_n+k+g2+g4+skirt

Ca-gl
Cgl-h

Triode  Section
Cgt_h+k+g2+g4+Sk]rt
Cat_h+k+g2+g4+skirt
Cat-gt

=0.35              pF
=0.2               pF

3.8                  pF
9.2                  pF

=0.1                 pF
=0.15              pF

5-5                   pF
2.3                   pF
1.2                   pF

OPERATING  CONDITloNS  AS  FREQUENCY  CHANGER
With  screen  grid  fed  from  a  potentiometer  (see  fig.1)

Hexode  Section
V.A--VT)
F\1

R2

Rk
Rg3+gt

I g3+  g,

Vgl
Vg2+`4

la

lg2tgl

8c
ra
Req
Vg`L  (for 100:1  reduction

in  g.)

Triode  Section
Vt)
Ra
Rgt+g3
!cl  +g3

'a

g„,   (approx.)



UCH42
TRIODE  HEXODE

FREQUENCY  CHANGER
Triode   hexode   Primarily   intended   for   use

adses|gr%:efnoc,Ya;hgacn.goo:e%t:;nc:/a#hemvaaj,nvs{°mp=;atae,dsorbeece:Vine:?6ye|haeshaexp°hdaesesejcnt:e°rnte'rs.

CHARACTERISTICS

Triode  Section

TYPICAL  OPERATING  CONDITIONS  AS  PHASE  INVERTER

(See  Fig.  2)
I b                    Vg-g*

(rnA)          (Vr.in.s
2.6                  33.2
4.0                 56.7
5.3                 78.6

*Output  voltage  and  distortion  at the start of positive

grid  current.    At  lower  output  volta.ge  the  distortion
is  approxjma.tely  proportional  to the  voltage.

LIMITING  VALUES

Hexode  Section

(:#,axTax.
Pa  max.

#:i::,b::!:a(i:=::A)
pg2+84  max.
Vgi  max.  (lgF+0.3HA)
lk  max.
Rgi_k  max.
Rg3_I  rna.x.
Rh_k  max.
vh_k  max.

Triode  Section

¥:tbriaT.ax.
Pa  max.
Vg  max.  (lg±+0.3rA)
lk  max.
RgLk  max.
Rh_k  max.
Vh_k  max.



TRloDE  HEXODE
FREQUENCY  CHANGER
Triode   hexode   Primarily   intended   for   use

iiE

®

rl

UCH42
g:s#e;.c,ya:::c|g;;e`;"a,f;;:/a.them,ao`',n,se-o::ryat:fs.r;:e:yme;i;ye:h:shae#:es;;;,:o,n,e;:

20.8mm.

h               h      k                   B8ABASE

lssuE  2 UCH42    858-3



UCH42
TRIODE   HEXODE

FREQUENCY  CHANGER
Triode   hexode   Primarily   intended   for   use

adses#3efnocrYa:gh.ac:8oeprerjan.jdo;C..!a#fre%,'vnes-°%earyatae,:or3=e:Yme:;6ye|haeshaexp°hdaesese,Cnt:2:tejrs.

FIG.1.      UCH42  AS   FREQUENCY   CHANGER

FIG.   2.      UCH42   AS   PHASE   INVERTER

lssuE  2
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TRIODE   PENTODE
Combined  triode  and  output  Pentode  with
separate     cathodes     and     100mA     heater
intended     for     use     in     audio     frequency
applications.

UCL83

HEATER
Suitable  for series  operation  a.c.  or d.c.

In

Vl,

MOUNTING   POSITION

CAPACITANCES   (measured  without an  external shield)

Cat-gp
Cat-ap
Cgt-gp
Cgt-ap

Pentode  section
Ca-gl
CIJ'

Cout
Cg1-h

Triode  section
C8'-g

Cm
Cou'

CHARACTERIST.CS

Pentode  section

prgl-g2

Triode  section

Any

rnA
V€

uCL83     558-1,



UCL83
a   TRIODE   PENTODE

Se°pma?:nt2dtc_rajt°hdoedeasnda°nudtpu.topoemn%_°dehewa'rtehr
Intended     for     use     in     audj°appf[£cqaut;onncsy.

PENTODE   SECT.ON   AS   AUDIO    OuTPuT   VALVE

Single  valve  class  `A'
Va
Vg2
Vg1

i:,2,;,
Ra
Vim(r.in.s.)

Pout
Dtot

Two valves  in class `AB'  push-pull
Va
Vg2
Rk
la(o)

la  (max.  sig.)
Ig2(o)

1g2   (max.  Sig.)
Ra,_a
Viri(gi_gi)r.in.S.

Pout
Dtof

170
170
180

2x24
2 x 27.5

2 x 3.8
2 x 6.25

6.5
17
5.0
3.6

200
200
220

2x25
2x29

2 x 3.9
2 x 8.5

7.5
23.5
7.2
4.2

TRIODE  SECTION   AS  A.F.  VOLTAGE  AMPLIFIER

Vb                   Ra                     la                    Rk                 Vout               Vout

tv,              tkQ,            tg5Ao,            t+%,            T7Tn          tv].5T3S,
170               100                                                              49
200               100               720                2.2                 47                17.7

¥9!Lt  measured  with  an  input of 100mv
V1,,

Vout  measured  for a total  harmonic distortion  of 50/o
*Grid  resistor  of following  valve.

LIMITING   VALUES

Pentode  section

(:(bhaT,x.
Pa  max.
v82(b)  max.
Vg2  max.

8::  ::X:  (speech  and  music)
lk  max.
Rgi_k  max.  (self-bias)

§:i-kkmmaaxt((rf#?sd.:!rasd).c.cathodepositlve)
Vhj[  max.  (d.c.  cathode  negative)

lssuE  IA

u

u
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TRIODE   PENTODE

Combined  triode  and  output  Pentode  with
separate     cathodes     and     100mA     heater
intepded     for     use     in     audio     frequency
at)Plications.

UCL83

LIMITING  VALUES

Triode  Section

(:,bhaT,x.

Pka#aaxx..
Rgi_k  max.  (fixed  bias)
Rg]_kmax  (grid  current  biasing)
Vh_k  max.  (d.c.  Cathode  Positive or a.C.r.in.s.)
Vh_k  max.  (d.c.  cathode  negative)

EE

kp,93h          h    kt

ISSUE   1

oOo00
00
00

at9'
B9A

Noval   Base

92

uCL83    858-3



UCL83
TRIODE   PENTODE

Combined  triode  and   output  Pentode  with
separate     cathodes     and     loomA    heater
Intended     for     use     ln     audj°apfp|%qaut%n%.
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ANODE    AND    SCREEN-GRID    CuRRENTS    PLOTTED     AGAINST    ANODE
VOLTAGE   WITH   CONTROL-GRID   VOLTAGE   AS    PARAMETER.   Vg2±170V

ISSUE   1 uCL83    858.4



VARIABLE-Mu  R.F.  PENTODE

Variable-mu Pentode suitable for use  as R.F. or I.F.
amplifiler  in  D.C.|A.C.   mains  operated  receivers.

UF4I

HEATER

®

n

This   valve  is  suitable  for  series   operation,   D.C.   or  A.C.

CAPACITANCES

OPERATING    CONDITIONS   AS    R.F.
Va-Vb
Rg2

Rk

1&

1g2

Vgl

8in
ra

(I.g|-g8

Req

VgL  for  100   :   1

reduction  in  gin

LIMITING    VALUES

OR    I.F.    AMPLIFIER
100                 170                 ZOO

40                40               40
330               330               330

3.3                 6.0                 7.2
1.0                    1.75                 2.1

-1.4            -2.5            -3.0
1.9                  2.2                  2.3

0.8                  1.0                  1.0

18                    18                    18

5.5                  6.5                 7.0
-17             -28             -34

Va(b)  max.

Va'  max.

P&  max.
v82tb,  max.

Vg2 max.  (la,<4mA)
Vg2 max.  (la-7.2mA)

Pg2  max`
lk  max.
Vg]  max.  (1g.-+0.3prA)
Rgi_k  max.
Rh_I  max.
vh_k  max.

'SSuE  2 uF41     1255-1



UF4l
VARIABLE-Mu  R.F.  PENTODE

Variable-mu  Pentode suitable for use as R.F. or I.F.
amplifiler  in  D.C.|A.C.  mains  operated   receivers.

20.3mm.

k,93.s  h           h

ICg2

BOA   BASE

ISSUE  2



OuTPUT   PENTODE

Output Pentode  rated  for  a  maximum  anode  dissipation  of
9W,   and  with  100mA  heater  for  use  with  D.C./A`C.  mains

operated   equif)ment.a

®

a

rl

UL4I

HEATER          This  valve  is  suitable  for  series  operation,  D.C.  or  A.C.

CAPACITANCES

OPERATING    CONDITIONS    AS   SINGLE   VALVE    CLASS   `.A"
AMPLII=lER

Pout
Vln   (r.in.s.)

Dtot
Vln   (r.in.8.)

(P.ut-50mw)

V
V
V

rnA
rnA

rnA/V
kf2

OPERATING  CONDITIONS   FOR  TWO  VALVES   IN   PuSH-Pull

1g2

Rk
Ra_a
Pout
Vln(g-g)   (r.in.s.)
Dtot

2x45
2x53
2x9

2xl9
130

4.0
12.5
24.5
4.0



UL4I
OuTPUT   PENTODE

Output  Pentode  rated  for  a  maximum  anode  dies;Potion  of
9W.  and  with  loomA  heater  f`or   use   in   D.C.,lA.C.   mains

operated  equipment.

LIMITING    VALUES

h     h       k,q3

(:,#aT.ax.
Pa  max.
v82(b,   max.
Vg2  max.
p82  max.  (zero  signal)
p82  max.   (max.  signal)
lk  max.
Vg[  max.  (1g]±+0.3  HA)
Rgi_k  rna.x.
Rh_k  max.
Vh_k  max.

B8A   BASE

'SSuE  3

u

u



HALF-WAVE   RECTIFIER

Indirectly  heated  halFwave  rectifier  with  100  rnA
heater for  use in d.c.|a.c.  mainscoperated equi|)ment.

UY4I

®

rl

a

HEATEF`

Suitable for  series  operation  a..c.  or  d.c.

Ih
VII

LIMITING  VALUES

I::I.mm;8x.:max.

th-mkatxp.k)max.

V1,I.in.a.)

(V)
250
220
127

250
220
127

250
220
127

khh

I.C.       I.C.

hh

B8A   BASE

'SSuE  2 uY41     258-1



UY4I
HALF-WAVE   RECTIFIEF`

Indirectly  heated  half-wave   rectifier  with  100   rnA
heater for  use  i-n d.c.|a.c.  mains®Perated  equipment.

iaI8N80
I

uy4l    I
/ 854

I I 11

I

h=

I

I /
/

I

I.,

0in0

/

/ I

/

• 10                            20                            30  Va `V)

ANODE  CURRENT  PLOTTED  AGAINST  ANODE   VOLTAGE

V

®



V.H.F.  POWER  PENTODE

a

a

a

a

YLI000
Dir?ctlr  heated  v.h.f. Power Pentode for  use  as  a  power  amplifier  or frequency
multiplier   in  portable  and   mobile  equipment.

FILAMENT  (parallel operation only)
Vl
lf
th max.  (Pout =  70%  Of final  value)

CAPAC.TANCES  (unshielded)
Ca'-gl
CID

Coat
Cfl-,

CHARACTERISTICS
Va'

¥
Ira

8in
prgl-g8

RATINGS  (DESIGN  CENTRE  SYSTEM)
Va(b)  max.
Va max.
Pa  max.

(=2,b+==.
S#¥..

+Ykg]Lp&.max.

?:i-::g:
Vv\,mm#:((``b%®°\'=:€}

H(±15%od         mx

0.5s

120V
120V
i.5V
30mA

2.3        rnA
4.3   rnA/V
7.0

CLASS  `C'  OPERATION  F.M.  TELEPHONY
Maximum  recommended  operating  c®ndi¢ions

;u;i::;i.Sic::::;:::ii°:;P;p!::n;:,,I:igiegne:|i:¥::;#ei:`:;;;£r;i'h#:iii!#iiii:fi'f:r!eict![:!!:;
ob<ained.

DECEMBER  196S
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CLASS   .C'   OPEIIATION   F.M.   TELEPHONY   AT   f= 50Mc/a
1&  max

(rnA)
40
40
ro
32
22

Power ampmer

Frequency doubter

Frequency trebler

CLASS  'C'  OPEftATION  F.M.  TELEPHONY  AT

Pto ca

Power amplifier

Frequency doubler

Frequency treblcr

OECEMeER  i9es



YLloooV.H.F.  POWER  PENTODE

TYPIC^L OPERATION  CLASS  `C'  OPERATION  F.M. TELEPHONY

+#,
+.5

2.5
9.a

14.5

hoe,

Amplifier at f = 50Mc/.
V,            Vg8            Vg|
MMM
300          150          -35

Frequ.nq/ d®ubler .t fout = 50Mc/.
V.             Vga            Vgi             I.               lBa

(rnA)       (rnA)
10            1.38
20           2.15
30           2.6
ro          3.1

M        ry)        M
300          150          -90

10           2.05
20          2.9
30           3.6

10           2.4
20           3.8
30           4. 5

10            1.95
20            3.1

DECEHBEn  ..IS

®

®

a



u

Frequency  trebler  at  font =  50Mc/s
vdi        VNI        YS      tJ3^]     1#^]

300            150           -100           10            1.0
20             1.75

250            150           -100           10            1.16
20             1.9
30             2.3

1.4
2.05
2.45

1.7
2.35

1.1

2.2
100            100          -100

Amplifier  at  f =  175Mc/s

#          yv;          Yv;        (JaA,
300              150              -35              15

20
25
30

250              150             -35

100100



YLI000V.H.F.  POWER  PENTODE

Frequeney  doubter  at  font =  175Mc/s

(lgi)
0.84
1.1

1.22

%           Vryi          Vch[        (JaA)
300             150             -90             15

20
25

a

®

250              150

100            100            40

Frequeney trebler foul =

X;a)             YV;             Vchl
250             150            -loo

ZOO                150

150



CLASS  `C'  A.M.  TELEPHONY

Maximum carrier conditions for 100% modulati®h
Output tuned circuit

Single valve operation
Parallel

'50
V.                     250

i:         i;i
'g2                              4.2
hl                           0.62
Pload                         5. 4

67.5
F°:m`o¥%modulation

4.2
vg2(pk)                135

Parallel           Series
175                 '75
ZOO                     ZOO
150                  150
-35              -35
3132

2.45                2.5
0.14                0.18
2.65                3. 05
4247

3.2                    3.3
120                 120

Push-pull operation

50                 175
250                  ZOO
150                 150
-35              -35

2x32           2x32
2x 4.2          2x2.5
2xO.62        2xO.18

12                      6.2
75                  48. 5

8.4                 6.4
135                 120

Maximum carrier conditions for anode and screenirid m®dulatj®n
for  varioLls  modulation  depths.  f =  175Mc/s

75

50

25

Va
(v)          (JaA)      Piwiex.)   P88(Sax.)      Pioed*(W)
ZOO               31                3. 3                   0. 67                 2.65
ZOO               32               3. 3                   0. 67                3.05
ZOO              64              2x 3.3           2 x O.67        6.2

220              34              3.9                 0.78               3.2
220              35              3. 9                 0.78               3.65
220             70              2x3.9          2xO.78        7.4

235              35             4.45              0.89               ].47
23 5              3 6              4.45               0.89               3.96
235              72              2x4.45        2xO.89        8.a

245              37              4.85               0. 97               3.82
245              38              4.85              0. 97              4. 37
245             76             2x4.85       a.97              8.8

250             38             5.0                1.0                 i.02
250              39              5.0                  1.0                 4.55
250             cO             2x 5.a          2 x 1.0          9.6

tun::tc?::uit
Parallel
Series
Push-Pull

Para„el
Series
Push-Pull

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

•Estimated  value

5hp=:tjcoonnd;ttjoT3oo7oaymbfuyaat:Lendtoj:hopve.ra±j33oS:::w>er32,:eAqu:sncf::

g:remxj::::eiTd  the  P&  max.  and  Pg2  max.  limits shown  above  musc  never

hoIX

®

u

u



V.H.F.  POWER  PENTODE

rl

r\

a

f-f+
B9A  Base

All    dimensions   in   mm

DECEMBER .19us

YLI000
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V.H.F.   POWER  PENTODE
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V.H.F.  POWER  PENTODE
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V.H.F.  POWER  PENTODE
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DOUBLE   DIODE
Double  diode  with   separate  cathodes  and
internal  screening  between  sections.

6AL5

HEATER

®

rt

®

Suitable for series  or  para.Ilel  operation,  a.c.  or  d.c.

Vh

lh

MOUNTING-POSITION

CAPACITANCES

ca,,-k,+h+s

ca„-k"+,I+s

ck,-a,+h+s

Ck„-a„+Il+a

ca,_a„

LIMITING  VALUES   (each  section)

P.I.V.  max.

Ia  max.

ia(pk)  max.

Va.max.  (la  ±  +O.3prA)

vh_k(pk,  max.

EE
a'  s   all

87G   Base

lssuE  1

6.3V

300            rnA

Any

Shielded                    Unshielded

3.1                                       2.5

3.1                                      2.5

3.9                                  3.4

3.9                                   3.4

< 0.026                     < 0.068

6AL5    258-I



6AL5 DOUBLE  DIODE
Double   c}iode  with   separate   cathodes   and

internal  screening  between  sections.

Ia(rnA)eo6040200 3293
I

1

6AL 5

I
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0 4 8 I 2              Va(V)

ANODE   CuRRENT  PLOTTED  AGAINST  ANODE  VOLTAGE

'sSuE  1



DOUBLE  DIODE
Double   diode  with   separate   cathodes   and
internal  screeriing  between  sections.

6AL5
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TRIODE  PENTODE
Combined  triode  and  high  slope  r.f.  pentede  with
sfer2€:aetnecycacthha0%se.rpar!mf%:'uyejnncti#ftooriEBMa2|=.

rl

n

e

6U8

HEATER

MOUNTING   POSITION

CAPAC.TANCES

Cap-at
Cap-gt
Cgp-at
Cgp-gt

Pentode  section
Ca-gl
Cln

Cout

Ckp-n

Triode  section

Ca-k+h
Cg-k+h
Ca-g
Ckt_h

CHARACTERISTICS

Pentode  section

Triode  section

10HA)

6.3V
450           rnA

Any

Shielded                 Unshielded
0.018
0.0035
0.1
0.0025

<0.006
5.0
3.5
3.0

0.07        pF

:::::   ::

<0.01         pF
5.0           pF
2.6            pF
3.0            pF

250V
110V
10mA

3.5         rnA
-0.9           V

5.2   rnA/V
400            kQ

35
-10V

150V
18mA
-1.0            V

8.5   rnA/V
40

5.0          kQ



6U8 TRIODE  PENTODE

=e°pma?:nt3dc#°oddees:npdrthm!8ap,|Sy'#e:d£#rt±.Sha
frequency  changer  at  frequencies  uP  to  T2JOMc/s.

TYPICAL  OPERATING  CONDIT.ONS

As  a  frequency  chahger

Va
Rg2
Rgl
Vgl
la
1g2

Vosc(I.in.8.)

1g1

8c

Triode  section  as  an  oscillator

Vb
Ra
Rg-k
la

1g

v8=®,,EtiF)s.,

LIM.TING  VALUES

Pentode  section

(:(briaT.ax.
Pa  max.

¥::tbriaT.ax.
Pg2  max.
Ik  max.

i:i-k(Fgmri+c:t::i:negative)
Vh_k  max.  (cathode  positive)

Triode  section

(:,b+a:.ax.
Pa  max.
Ik  max.
Rg-k  max.

(::: ::x: (:::::g: ;:!iattilvee,)
RIl-k  max.

6U8    757-2



TRIODE  PENTODE

Combined  triode  and  high  slope  r.f.  Pentode  with
sfer2f:aetnecycacthhaodnegse.rpar!mf=:,uyeinnc%nsd:dpftoorluEBIf2,:.

EiE

®

6U8
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A
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6U8 TR[ODE  PENTODE

Combined  triode  and  high  slape  r.f`.  Pentede  with
separate  cathodes.  Primarily  intended  for  use  as  a
frequency  changer  at  f.requencies  uP  to  2:ZOMc/s.
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ANODE    AND     SCREEN-GRID    CURRENTS     PLOTTED    AGAINST    ANODE
VOLTAGE    FOR    PENTODE    SECTION    WITH    CONTROL-GRID    VOLTAGE

AS   PARAMETER



rl

r\

a

n

SPECIAL  QUALITY  R.i.  PENTODE

;ih:e:r#j;a:mys:;;:m£',net'£ainui:rwa'hi§.;:%:::£,::,hc£:#';;:i:ny`}.:bo',i:I:°jnpmm:;n:i
electrical  characteristics  are  required.

5636

#ESc,dAaEaQSuh&[',iybSArLe##hfc°hnjpurnecct:::t#:t:ec€i:#:fRtAhth¥n°dt:Sot
and  the  index  numbers  are  used  to  indicate  where  reference  should

be  made to  a. specific  note.

HEATER
Y t`L                                                                                                                   6.3           V
lh                                                                                                                             15o             rnA

MOUNTING  POSIT.ON                                                                      Any
Note-Direct soldered  connections  to the  leads  of this  valve  must

:eusattJ:aasa:i5e:TT|r5°mmmtfhreoie:Lea:€a?.nybendingofthevalveleads

CAPACITANCES2  (measured  with  external  shield)
Ca-gl
Ca-g3
Cg1-g3
Cin(gl)
Cin'g3)

Cout

CHARACTERISTICS3
Va

(:``:.
Vgl
la
1g2

8in(g1-a)
8in(g3-a)
prgl-g2
Rk
Vgi  (la  <100prA)
Vg3  (la  <100prA)

LIMITING  VALUES4  (absolute  ratings)
Vh  max.
Vh  min.
Va,(b)  max.
Va  max.

+
-Vgl  max.

Ik  max.
v|i_k  max.
Rgi_k  max.

#:Xi::::i:ec'fr(:tri:#::{rouno)usoperation)
Tbuib  max.

APRIL   1961   (1)

100V
0V

100V
-1.4            V

5.3         rnA
4.1          rnA

i:Z5:A)¥
25+



SPECIAL  QUALITY  R.F.  PENTODE5636
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5636SPECIAL  QUALITY  R.F.  PENTODE
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SPECIAL  QUALITY  R.I=.  PENTODE5636
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5636SPECIAL  QUALITY  R.F.  PENTODE
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5636 SPECIAL  QUALITY  R.F.  PENTODE

khh

EE

93a

BOD/F   Base

All   dimensions in  mm

193-,:6
I

g5
®E
a,a)
£+
aD®
LnCVI

|lillllllllllli
-¥mox  I

I"111111 %`E

rm E3'J

The   bulb   and   base   dimensions   of  this   valve   are   in   accordance   with   BS.448,
Section  B8D/F.

APRIL  1961   (I)



SPECIAL  QUALITY  U.H.F.  TRIODE
sapnfc:sa:".fi?ug:tyat:uf:emqiun:,na:ierseumpeg#5mdroHM[|i:q,enfeoqruiups#St

a

®

Eii

rl

5718
where _high  ambient  temperatures,  mechanical  jib.ration  and  shocks  are  unavoidable
and where statistically  controlled  major  electrical  characteristics are  requ.Ired.

#isc,dAafaQSuh&[',+yb;ArLe;!sj#hfc°hnjpurnecct:::t#:ec€i:r:fRtAhthTn°dl:;I
a.nd  the  index  numbers  are  used  to  indicate  where  reference  should  be

made to a specific note.

HEATER
VIll
lh

MOUNTING  POSITION

6.3V
150             rnA

Any

Note-Direct soldered  connections  to the  leads  of this  valve  must
be  at  least  5mm  from  the  seal  and  any  bending  Of  the  valve  leads
must  be  at  least  1.5mm  from  the  seal.

CAPACITANCES2  (measured  without external  shield)

Ca-g
Ci'|

Cout

CHARACTERISTICS3

Va
Vg
ln

8in
ra
H
Rk
Vg(la  <100uA)

LIMITING  VALUES4   (absolute  ratings)

Vh  max.
Vh  min.
Va,b)  max.
Va  max.
Pa  max.

+Vg  max.
-Vg  max.

Ia  max.
1g  max-
Rg-k  max.
Vh_k  max.

#:Xi=:::::ec'fr,:ti::t`:::::rouno,usoperation)
Tbuib  max.

AI.RIL   11961   (1) Page D'



SPECIAL  QUALITY   u.H.F.  TRIODE5718
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5718SPECIAL  QUALITY   U.H.F.  TRIODE
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SPECIAL  QUALITY  U.H.F.  TRIODE5718
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5718SPECIAL  QUALITY  u.H.F.  TRIODE
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5718 SPECIAL  QUALITY   U.H.F.  TRIODE

EE

NCk

B8D/F Base

All  dimensions  in  mm

The   base   and   bulb   dimensions   of   this   valve   are   in   accordance   with   BS.448,
Section  B8D/F.

APRIL   1961   (1)



SPECIAL  QUALITY  VARIABLE-MU
R.F.  PENTODE

r\

a

a

®

5899
Special  quality  subminiature  variable-mu  r.f.  Pentode  fior  use  in
equipment where  high  ambient temperatures,  mechanical  vibration  and shocks  are  un-
avoidable and where statistically controlled major electr.Ical characteristics are required.

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-
SPECIAL QUALITY VALVES which  precede this section of the ha.ndbook,
and  the  index  numbers  are   used  to  indicate  where   reference  should

be  made to a specific note.

HEATER
Vhl
lh

MOUNTING  POSITION

6.3V
150             rnA

Any

Note-Direct soldered  connections to the  leads  of this  valve  must
be  at  least  5mm  from  the  seal  and  any  bending  of  the  valve  leads
must  be  at  least  1.5mm  from  the seal.

CAPACITANCES2  (measured  with  a.n  external shield)

Ca-gl
Cln
Cout

CHARACTERISTICS3

- -15.5V)

LIMITING  VALUES4  (absolute  ratings)

Vn  max.
Vh  min.

(:,bJaT:x.
Pa  max.

¥::,bcha=x.
Pg2  max.

+Vgl  max.
-Vgl max.

Ik  max.

§ii-kkmmaax¥.
Maximum  acceleration  (continuous  operation)
Maximum  shock  (short  duration)
Tbuib  max.

APRIL   11,6'   (I)

``!:3    in;:

100V
100V

-1.1              V
7.2        rnA
2.0        rnA
4.5   rnA/V

>175             kQ
OQ

25         prA/V



SPECIAL  QUALITY  VARIABLE-MU
R.F.  PENTODE5899

Ef   <i   <i  f i

Page D2
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5899SPECIAL  QUALITY  VARIABLE-Mu
R.F.  PENTODE
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SPECIAL  QUALITY  VARIABLE-Mu
R.F.  PENTODE5899
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5899SPECIAL  QUALITY  VARIABLE-Mu
R.F.  PENTODE
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5899 SPECIAL  QUALITY  VARIABLE.Mu
R.F.  PENTODE

EE

k,93h      h

k`93          a

B8D/F   BQse

All  dimensions   in  mm

The   bulb   and   base   dimensions   of  this   valve   are   in   accordance   with   BS.448,
Section  B8D/F.

APRIL   11961   (I)
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SPECIAL   QUALITY   Output   PENTODE
Se%#eqnuta'j#yhe%bm###turaemg#ednjt°°tuetm#rapteunr%sd,e#:chuas:icjan|

vibration   and   shocks   are   unavoidable   and   where   statistically
controlled  major electrical  characteristics  are  required.

5902

#[scfELa6huo#iTb¥evrAaLdvEB;Oh|':uhn;::Ocned:!#ist!:ctfoEnNOEf#:hTnodt:?:I:
and  the  index  numbers  are  used  to  indicate  where  reference should  be
made to a specific  note.

HEATER
Vlll
lh

MOUNTING  POSITION

6.3V
450           in A

Any

Note-Direct soldered  connections to the  leads of this valve  must

ieusattJ:aas:i5e:T4f.r5°mmmtfhreoie:leans:af.nybendingofthevalveleads

CAPACITANCES2  (measured  with  an  external shield)

Ca-gl
Cln
Cout

CHARACTERISTICS3
Va
Vg2
la
1g2

8in
Hg|-g2
r&
Vgl
Rk
Vg|  (la  <100HA)

LIMITING  VALUES4  (absolute  ratings)

Vh max.
Vh  min.
Va(b)  max.
Va  max.
Pa  max.
v82,b)  max.
Vg2  max.
Pg2  max

+Vgl max.
-Vgl  max.

Ik  max.
Rgi_k  max.
vh_k  max.

%g:::::i:ec,frtastri:nrtt:::::founo,usoperatjon,
Tbuib  max.

APRIL  1961   (I)
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rnA
rnA

rnA/V
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SPECIAL  _QUALITY   OuTPuT   PENTODE5902
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5902SPECIAL   QUALITY   OuTPuT   PENTODE
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SPECIAL   QUALITY   OUTPUT   PENTODE5902
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5902SPECIAL   QUALITY   OuTPUT   PENTODE
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5902 SPECIAL   QUALITY   OuTPuT   PENTODE

kg3   h      h

EE

k,g3          a

00
00
00

BOD/ F.  Bcise

All   dimensions   in   mm

I_-T--Ii.....[`:I""„1',I:,:1±

=T-\-:\-

The   bulb   and   base   dimensions   of   this   valve   are   in   accordance   with   BS448,
Section  B8D/F.

APRIL  '96'   (I)
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DOUBLE  TRIODE 6080

Alow-4power double triode with Separate cathodes intended for use as a series
regulator  valve  in  a.c.  pomer  supplies,  in servo applications or as a booster
triode ,

r\

®

HEATER

Vh

lh

MouNTING  posrrloN

CAPACITANCES (measured without an external shield)

*ca-g
*cin

*cout
*ch-k

Ca"-a,'

cg"-g'

*Each section

C-CTERISTICS

6.3V

2.5A

tThis  condition  represents  operation at the absolute limit Of anode current and
dissipation.

cHARACTERlsTlc  RANca  VAI.uns  For EQulpMENT  DEslcIN
Min.           Max.

Heater Current
at Vh = 6 . 3V

* inpllfic atton factor

at Vb =  135V,  Rk = 25on

DECEMBER  1965

2.26                2.74                   A

1.4                    2.6

Page D1



*Mutual Conductance

a.t Vb  =  135V,   Rk  =  250Q

**Nega,tive  control grid current

at  Vb  =  135V,   Rk  =  250Q,   Rg]  =  1MQ

Anode  cur.rent

5.8                 8.2          mA^r

4.0                     4,A

at vb  =  135V,   Rk =  250Q                                             loo                   150                      rnA

Under these conditions the Absolute  Maximum Ratings  can be exceeded.

*E ach section

u
**Two sections in parallel

SHOCK  AND  VIBRATION

The  6080  can  withstand vibrations  of 2.5g   at  25c/s for  32 hours and is proof
against impact accelera,tions  of 450g.

LOW  FREQUENCY VIBRATION   PERFORMANCE

R.M.S.  output voltage max.                                                            200

Twosections inparallelwithvh= 6.3V,  Vb= 135V,  Vg[ =  -7V,  Ra= 2RE  ::          \J
vibrational acceleration of 2 . 5g at 25c/s .

RATINGS  (ABSOLUTE  MAXIMUM  SYSTEM) (each section)

va®)  max.
Va max.

tp.I.V.  max.  (booster scanning sel.vice)

t-Vg (pulse)  max.  (booster scarming service)
Ik

Pa max .
Rg.k max.  (cathode bias)

*Rg.k max.  (fixed bias)

Vh_k  (Pk)  max.

Tbuib max .

tMax.  pulse duration  1597o of one  cycle with a maximum duration of 10us .

*With fixed bias the anode circuit should contain a protective  resistance to provide

a  minimum  drop  of  15V d.c .  at the normal operating conditions .  When two or

more sections are used in pal.allel at dissipations approaching the rated maximum,
separate anode  and cathode  resistors must be used to assist load sharing.

When  combined fixed and cathode bias  is used,  the cathode bias portion should
have a minimum  va.Iue Of 7 . 5V d .c .  at the  normal operating conditions  and R

max.  =  100kQ. gk

It is not recommendedthatfixedbias be  used when the valve  is used in  a bcoster

scanning circuit .

DECEMBER   1965
Page D2



6080DOUBLE  TRIODE

®

Page D3

Octal  Base
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DOUBLE  TRIODE 6080
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ANODE  CURRENT  PLOTTED  AGAINST  ANODE  VOI.TAGE  VITH  GRD
VOLTAGE  as  PARARETER
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SPECIAL   QUALITY   R.F.  PENTODE

i:Z:c;,`#yuo#!e:,,!';u;:ie:.:;:a:,::C°,h::q::i,:::;t!.c:,:i;r'optc';::;o#!r:##

6205

This    data   should   be   Tea.d   in   conjunction   with   GENERAL   NOTES-
SPECIAL QUALITY VALVES which  precede this section of the handbook.
and  the  index  numbers  are  used  to  indicate  where  reference  should

be  made  to  a  specific  note.

HEATER
Vhl
lh

MOUNTING   POSITION

6.3V
150            rnA

Any

Note -Direct soldered  connections  to  the  leads  of this  valve  must  be  at
least  5mm  from  the  seal  and  any  bending  of  the  valve  leads   must  be  at
least  1.5mm  from  the  seal.

CAPACITANCES8  (measured  with  external shield)
Ce-gl
CID

Cou'

CHARACTERISTICsa

(la <50prA)

<15          mpF

3:3          B:

100V
OV

100V
-1.5            V

7.5        rnA
2.4        rnA
5.0   rnA/V

> 175            kQ
OQ

-9.0           V

'The suppressor grid  should  not  be  used  for  control  or gating  purposes.

LIMITING  VALUES4  (absolute  ratings)
Vh max.
Vh  min.

¥:,bha=,x.

i:3m;:;.
Vg2(,')  max.
Vg2  max.

+'ggal=::..
-Vgl max.

Ik  max.

§:i-kkmmaaxi.

#a=i::::%ec'£r(ast*::t(€::::founo)u8operation)
Tbui.  max.

MARCH   1961   (I) Page  DI



SPECIAL   QUALITY   R.F.  PENTODE6205
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SPECIAL   QUALITY   R.F.  PENTODE6205
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6205 SPECIAL   QUALITY   R.F.  PENTODE

k,s        h     h

r53T4 4 I

9'

93a

B8D/F-   Base

All  dimensions    in  mm

The  bulb  and  base  dimensions  of this  valve  are  in  accordance  with  BS448.  section
B8D/F.

MARCH   1961   (1) Page  D6
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TELEVISION  TUBE AW2 I - I I

a

1

A

QUICK   REFERENCE   DATA                                             *

21  cm   (8.5 in)   rectangular   television   tube   with   metal-backed   screen

primarily  intended  for  use  in  portable   transistor  television  receivers.

D eflection                                                                                                       90               deg

Focus ing                                                                                   e lectrostatlc
Maximumoveralllength          ~..{HE±_K.                     222           mm

This  data  should  be read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS  - CATHODE RAY TUBES,  which  precede this  sec-

tion Of the  handbook.

HEATER

Suitable for parallel operation
*Vh

Th

11.5                          v

60mA

*  The  hea,ter  supply  must  be  designed to provide  a nominal  voltage of  11.5 V.

The  maximum  variation due to all factors,   including  power  source   variation
must not exceed ±  20 %.

TYPICAL OPERATING CONDITIONS

Va2  +  a4
*Va3

Val
Vk  (for visual extinction of focused raster)                       29 to    62

Vg  (for visual extinction of focused raster)                      -32 to  -69

* With  the  small  change in focus  spot  size with  variation of focus  voltage,   the

limit of  0 to 400V  is  such that an acceptable  focus  quality  is  obtained  within

this  range.  If it is  required to pass  through  the  point Of focus  a  voltage  of at

least  -100V  to  +500V will be required.

SCREEN

Metal backed
Fluorescent colour
Minimum useful screen  area

JANUARY  1964

white

See  drawing  on  page D5

Page D1

.i



FOCUSING

Electrostatic

The  range  of  focus  voltage  shown  in  typical  operating  conditions  results  in    \9
optimum focus  at a beam current of 1004tA.

DEFLECTION

Double    magnetic

The spread in the  cone  length can be  obtained  from the  outline  drawing.  The

deflection coils  should be  designed so that their  internal  contour is in accor-
dance with the  reference  line  gauge  shown on page  D4,   and  should  provide  a

pull back o£  5 mm on a nominal tube .

CAPACITANCES

cg  -  all
ck  -  all
ca2  +  a4  - M

<9.0                     pF

<5.0                     pF

375                             pF

RASTER CENTRING

See   notes   under  this   heading   in   'General   Operational   Recommendations  -

Cathode  Pay  Tubes' .

Centring magnet field intensity                                                     0 to 10                           G

Adjustment Of the  centring magnet should not be  such that  a general  reduction

in brightness  or  shading of the  raster  occurs.

REFERENCE  LINE  GAUGE

a

See  Page D4.

EXTERNAL CONDUCTIVE  COATING

This  tube has  an  external  conductive  coating,   M,  which  must  be  earthed  and

the  capacitance of this to the  final  anode  is  used to  provide  smoothing for the

e.h.t.   supply.  The  tube  rna,rking  and  warning  labels  are  on  the  side  of  the

cone   opposite  the  fina,I  anode  connector,   and this   side  should not be  used for

making contact to the external conductive coating.

JANUARY  1964 Page D2



TELEVISION  TUBE

EiEI

fi

EiE

®

ABSOLUTE  MAXIMUM RATINGS

**  Va2  +  a4 max.

Va2  +  a4  min.

+ Va3  max.

-Va3 max.

Val  max.
*  -Vg  max.

±  Ia3  max.

± Ial  max.

Rat  max.
Vh-k

Cathode positive  or negative

d.c.  max.

pk max.
Rh  -k max.

Zk  -e  max.   (I =  50c/s)

Rg  -k max.

Zg  -k max.   (i =  50c/s)

AW2 I - I I

**  Adequate  precautions  should be taken to ensure that the  associated  equipment

is  protected  from  damage,   which  may  be  caused  by a  possible  high  voltage

flashover   within  the  cathode  ray  tube.  (For   details  see   Mullard   Technical

Communications,   Volume  6,   Number  51).

*  The d.c. value  of bias  must not be  such as to allow the grid to become  positive

with   respect   to   the   cathode,   except   during   the   period   immediately   after

switching the  receiver  on  or  off  when  it may be  allowed to rise to  +  1 V.  The

maximum positive  excursion of the video signal must not exceed  + 2 V,   and at

this voltage the grid current may be  expected to be  approximately  2 rnA.

MOUNTING POSITION Any

The  tube  socket  should  not  be  rigidly  mounted  but should have flexible  leads

and  be  allowed  to  move  freely.   The  bottom  circumference  of  the base  shell

will  fall  within  a  circle  of 40mm diameter which is  centred upon the  perpen-

dicular from the  centre  of the face .

JANUARY  1964 Page D3



This  tube  is  fitted  with  a  pin  protector in order to avoid damage to the glass
base due to bending of the base pins whilst handling the tube .

It is  advisable to keep this pin protector on the base until lt can be replaced by
the socket after installation of the tube in any equipment.

a668

96.8±0.4

I.OR ±0.4

I

F=;3:;i:o::o5|
§!!,

J
9bo

--LTi _ I _ _i _ I

T_ ¥o:Z3| 6
+'Y/ I

±0.I ±!:t                    12.7/

j6oII

±0.4

!i

•,-    .:,:.

An dimensions in  rnm                          EE

REFERENCE  LINE  GAUGE
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TELEVISION  TUBE

is determined by the refererree
''ne gauge.
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Section Nominal  heightabovereference Major Minor Diagona,

line        (mm) (mm) (mm) (mm)
AA 14.3 Circle 87.4mm  dia
88 38.5 15' 139 158
CC 53.3 185 154 198
DD 70.3 206 leo 22'

AA

Ref line

JANUARY  1964
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TELEVISION  TUBE
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FINAL ANODE  CURRENT PLOTTED AGAINST GRID VOLTAGE .

FINAL ANODE  CURRENT PLOTTED AGAINST CATHODE-TO-GRID VOLTAGE .

JANUARY  1964 Page  C1



Vk-g(V)80400 B','9 I I I I I

I I

I

I Ill I

i I ' I
I     Ccithode  modulQtion I

I 11 I

I11 •\\ i

i

•.

LT

uh.`|•,.

I
Vg(V)-80-400 I I I I

Grid   modulatiori
I11

\\\\ ..'...I

a;

`P,.,..,
•'.',...,,.I

I..,,',

!'...i

\ \
-.

W r
L

I I I

1

I I I I I
0 2004 00 600 Va

I
(V )

LIMrrs  oF  CATIIODE.TO.GRID  VOLTAGE  FOR  FIRST  ANODE  vOLTAGEs  oF

300V  to  800V.  CATHODE  MODUI.ATION.

LIMITS oF GRID  CUT-OFF  VOLTAGE  FOR  FmsT  ANCDE  voLTAGEs oF3oov
TO 800 V .  GRID MODULATION .
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TELEVISION  TUBE
Direc.   viewing   television   tube   with   14-in.

Zil

a

•^,

®

biw36:zfln.
ds:arge8=:'Tr;Fs.a.%ue'ah'aTee.|ae'=tbrao=.kaet3cg'fieoY#gs'iansgsand|oomagneticdefoection.

HEATER
Suitable for series  or  parallel  operation.

Xh                                                                                                              3o8.3        mx

g:°sdtte#;oatpa:;:;,e:d:;h::ri:r::a:.:gi:a:nt:hune:::u.nTp|xh;s,:siig:tecdh:e:d:::::gt£::
necessary  in the circuit to ensure that this voltage  is  not exceeded

EXTERNAL   CONDUCTIVE   COATING

;#ijjh,:s:s::::pt:hie:a:i;!Xd;i;n§itie;ijiy;!j:ijai::C::to::|Pnar::a;Ve#§e:xci::br;n;i:{!;P:nijit:a:i§!
coating.

CAPACITANCES

SCFtEEN

Cg-all
Ck_all
Ca3+a6-M

Fluorescent colour

#.h,tu,t:::::is:i::

=::8        3:
900               pF

white
70                 ?,,',J

See  drawing  on  p.  3

FOCuSING
Electrostatic

;o#:;r;:::n:ee::;e:;t€f::tu::u::::o;tr§;t.;Tg;:fffsf§o:i;n2:o::e;r:t:hr:;;i::::;;ts:c[e:o§:::r;:,::n:
DEFLECTION

Double  magnetic

REFERENCE   LINE
See  `General operational recommendations-cathode ray tubes'

loN  TRAP

:h.i:::;;a.c:.:e:sn.t::,:r.uiso:nu:inra.:.x;;s;i:i.t:%:,tor:ptrT3g:eat:nYth::du::;

AUGuST  t967 AW3e-20Z    Page D1



b[W36:INFT. TELEVISION  TUBE

RASTER   CENTRING
See   note   under  this   heading   in   `General   operational   recommen-

€aett::,snTc:ta::€: a:¥dtTnbtees:;,ty                                   o to ]o            G

#::i:fTr:isctea|:nee°f centre °f centrjn8 f'e'd                     7o          mm
Adjustment  of  the  centring  magnet  should  not  be  such  that  a  gen-
eral  reduction  in  brightness  or  shading  of the  raster  occurs.

MOUNTING   POSITION                                                                        Any

I::r:inbt¢u:b!efas:°£Cekae:t:sse5c::a#?i:#;a;,#'t:h:,yn{r:e:;rnct€£:,b¥5ti:in:u;cdhr,:hxai:
centred  upon  the  perpendicular from  the  centre  of the  face.

TYPICAL   OPERATING   CONDITIONS
V 8..+P,s
Va2+ai  (focus  electrode)
V.I
Vg for  cut-off

LIMITING   VALUES   (design   centre   ratings)
t.va3+a5  may..

va3+a5  min.

+VaBtai  max.
-va2+a4  max.

V"  max.
Va,   min.

t-Vg  max.

±la2+a4  max.

I¥::: ::::  (:::::8: ;:!iat:iyvee,)
Ivi]_ktpk,  max.  (cathode  positive)

Rb_I  max.
Max.  a,  supply  source  impedance
Rg-k
Zg-k

max.
max.  (f= 50Hz)

12kv
-55to  +145              V

300V
_40 to io            V

14kv
9.0          kv

500V
500V
410V
200V
150V

15                l`A
125V
200V
410V

See  note  §
1.5          Mf!
1.5          MQ

5cO              k f2

*The  d.c.  value  of grid  bias  must  not  be  allowed  to   become  positive

rf:tehr::Sj::;:ntg°titer:::[v°edre;:Xocre8#dwuhr::8,tthmea;ebr:Oat,::eTde::atr:::
to   +1V.  The  maximum  positive  grid  excursion  of the  video   signal
may  reach  2V  and  at  this  voltage  the  grid  current  may   be  expected
to  be  approximately  2mA.

*'The   product   of  Va3,a5  and   lt   (average   value  for  the   whole  screen)
must  not exceed  6W.

tln  order  to  avoid  excessive  huin  the  a.c.  component  of  Vh_k  should
be  as  low  as  possible  (<20V,.in.8.).

±During  a  warming-up  period  not exceeding  45s.
§When  the  heater is  in  a series  chain,  or earthed.  Zk  max.  is  lookQ
where  Zk  is the 50Hz  impedance  between  earth  and  the cathode.
When the heater is supplied from a separate transformer Rh-k max.
is   1.OM1!.

AUGUST  1967 AW30-20Z    Page  D2

u

EE



TELEVISION  TUBE

A

A

NIS6JZJJn-

3®af,
247±!51

I

00
•1bl, ®

4ut•'i'l'onaOotac /           I,    ~R6®6fl9

2;`i-i"""    I

I_T.lro±'O
Covit      con

01,a

CTe

02+a,
®1

khh

All  dimensions  in  mm

Tl`e  indicated  radius of faceplate  curvature  is  not an  exact  but an  average  value.
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AW43-80Z
9!:::#.a`Trh::t::g:':rasmee,teac`:Poasct::fc 8f;ecyu-s::agssand  9oo  magnet|.c  deflecti.on.

TELEVISION  TUBE

Direct   viewing   television    tube   vyith    ll:in.

EiEI

a

n

A

|Ej€6ariaMSEhfu!iEforfrasdLinccA°TnLu6C5E°nRWAtyhGTEUNBE§ALOPERATloNAL

HEATEFL
Suitable  for series  or  parallel  operation

Yhb                                                                                                               3o6.3        mx

nNo:te=e(:3P;i.e5Sv::n:8:r£She°npetrhaetj::p:I)y);|t:t:#:ieohn:atwh::'tuas8eedTnus:

:frr::;t ::a:::u::aj#atatErsr;:Ttta:tT;tjnnogt ::::ceedeE.ay  be  necessary  jn  the

EXTERNAL  CONDUCTIVE  COATING

:::a;i:P:i!:t:!ei¢h:¥n:a:a:;it;£:!n:x%:c:{#:u::i:i#{g;,:va;ir:;;8;ii:::S:?#n:diit:I;n%C:aop;a::'{uhi;:ce:,i;
CAPACITANCES

Cg-,ll
CI_all
Ca3+®b-M

SCREEN
Metal-backed
Fluorescent colour

b!!ehftuit:::::is:jr°e:

Z:8        ::
1200

white
70

See  drawing  on  p.  3

FOCuSING
Electrostatic

;:hi:u:::en|!feii:i:in::2uEsof§i;ts:::et:h:e:.?:;netu::::e{rti;:tyswE,:,cia:Tv:ep{:gal:::::s:e::a;t:f;i;';
of focus over the whole screen.

DEFLECTION
Double  magnetic

loN  TRAP

::h;.i.a:t:u;#i::d;si:t.r:a:p::,;ese,xttheerl:In#ptLaapgn:taga::t.any,heeatcuos::ec=e:
REFERENCE  LINE  GAUGE

See  `General  operational  recommendations-cathode  ra.y  tubes.'

AUGUST  1967 AW43-80Z     Page  D1



AW43180Z TELEVISION  TUBE

RASTER  CENTRING
See  notes  under  this  heading  in  `General  operational  recommendations-
cathode niy tubes.'

S:::#:8mmdigtnaentc:'e:i::::::jtoyf centrjng                    ° t° 10             G
field  from  reference  line                                                                75           mm

Adjustment  of  the  centring   magnet  should   not   be  such   that  a  general
reduction  in  brightness  or  shading  of the  raster  occurs.

MOUNTING  POSITION                                                                      Any

sTfitei,St;n:d:fb;#e::#:e:d°a::#cn3:Vt:i:5e5#id+#T:°i¥:in:nct?:u:t:Smuhf:a:;dntchtea:p:et;p:ex!gj:
cular from  the  centre  of the face.

TYPICAL  OPERATING  CONDITIONS

#:::a::fu°tc.:Sffe'ectrode)

LIMITING  VALUES   (design  centre  ratings)*+:#:#:&.

V&1  max.

*±j!b:_;:i;i;;a(xC::(I:tgh:o;:gbat:i;ete})ve)

Max.  a]  supply  source  impedance
Rg-k  max.
Zg_k  max.  (f=50Hz)

16kv
Oto  +210               V

300V
io to ngo           v

16kv
12kv
500y
500V
500V
200V
150V

;.9            pr?
200V
410V

See  note  §
1.5          MQ
1.5         MQ

500            kQ

*s:£s:E:ditc:gtvo::u:eh:Oefcce8:;j!:dbo:foe¥:a:;pt::dteun:int:::h;eebdep:ai::b#T€e:d:::e!t¢!ye+#.i;i

The  maximum  positive grid  excursion  of the video signal  may reach 2V and
at this  voltage the grid current  may be expected to be a.pproximately 2mA.

**::: epxrc°ede:C:Wf. Va3+a5  and  lt  (average  Value  for  the  whole  screen)   must

tln  order to  avoid  excessive  hum  the  a.c.  component  of Vh_k  should  be  as
low  as  possible   (<20Vr.in.a.).

±During a warming-up  period  not  exceeding 45s.
§When the  heater is  in  aseries chain, or earthed,  Zk max.  is lookQ where Zk

:Su;hpf[e5£7rzo!mm:esdeapnacreatbee:raen:fo::r:P#kthmea:?t]t°i8.MWQientheheateris

AUGUST  1967 AW43-80Z    Page  D2

u

u

u



TELEVIS.ON  TUBE AW43-80Z

u'®
I'

-                         390=5±3,2

+  I   -     _rllil  -           I sT•4S'#_I\AlCO
a     \\           6doRi6d6R          /

\.         1_         /•tt.`/s

0' 77Z#+.fi  03+as
0'n.\ '-  ._. TI:_3|_

a a.cr.nc.  lln.
1_I   ._-

9n   26.S-H    ±,.S,

+
C.ntrc ol  grid

A
All  dimensions  in mm

Tl`e  indicated  radiLis  of fac€plate  curvature  is  not  an  exact  but an  average  value.
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:,:e:,:,:;:n:g?eTy,sT.nu,:,: w,",in .,,. g.na,   AW43-88

r

L=

r-l

r-

#uebt_ea'i:ace#eecdtrro%taat#c8a;|yarfo%:!edg'aasnsdschraesen:I,h§So
deflection angle.  An  ion trap magnet is  not required.

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAI.
RECOMMENDATIONS-CATHODE   RAY  TUBES,   which   precede  this
section  of  the  handbook.

HEATER
Suitable  for  series  or  parallel  operation.

¥h                                                                                                       3o8.3        mx
The    limits   of   heater   voltage   and    current   are   contained    in    `General
operational  recommendations-cathode  ray  tubes'.

:?r:::jsxF::;eta:p:9:c::s:::::as;c;'i;h::.::s:rin:;:s:u:i5:!y:.)d:s::s:w:,ytsc:h:eg:ee:h:::#:n::th:::ciT:#
EXTERNAL  CONDUCTIVE  COATING

f:o:hr:S:t{h::b:::h:t:o:;t;ant;:i;et°eirhin::I;;ii,:t:h;e:ai'i::;a:::::icn:i;In:,:%gthiis::r;°!:rs:ehe;::i:t°::e#d§
used  for  making  contact  to  the  external  conductive  coating.

CAPACITANCES
Cg-all
Ck-all
Ca2+a4-M

SCREEN
Metal   backed

Fluorescent  colour
Light  transmission
Useful  screen  area

!:8            BE
1100                 pF

White
75

see  drawing  on  page  D4

FOCuSING
Electrostatic

::tei mr::8eov::a{fi::USV::t:8:e:i°:unrr:nnt `:fp:aaoti}i  Cond itions'   resu Its   i n

DEFLECTION
Double  magnetic

5:rct:nmsfdbea::dies!8nsJthefo11°Wingspreadsintheusefulscreenareashou|d

Picture  height
Picture  width
Picture  diagonal

Mjn.                  Max.
295                   302          mm +
374.5                    381             in in
400                     407           in in

The  spread  in  the  cone  length  can  be  obtained  from  the  outline  drawing.

:chceofde:Lecceti#tEo|lETSE:u!daubgeed|efi:nedsothattheirinternalcontourlsin
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AW43|88 TELEVISION  TUBE

REFERENCE  LINE  GAUGE

jETEC  126.    For   details    see    `General    operational    recommendations    -
cathode  ra.y  tubes'.

RASTER  CENTRING

See  notes  under  this  heading  in   `General  operational   recommendations  -
cathode  ray  tubes'.

Centring  magnet  field  intensity                                                            0 to lo                G

Maximum   distance   of  centre   of  centring   field
from  reference  line                                                                                57           mm

feddj:::::nitn°bfr,tghhetncees:t:jrnghamd?::e:fsti:u|:stne:to::u:su.Chthatageneral

MOUNTING  POSITION                                                                         Any

The  tube  socket  should   not  be   rigidly   mounted   but  should   have  flexible

:ehaeii;nit,?ae,,att:twh:::°crr%e:;e4e!#:h:hb,:it?smc:jnrtcrueTf:rpeonnceth°:tpheer::Sn:
dicular from  the  centre  of the  face.

:iha:Sstbua::|Su:'ttt:dbewn[dt|ngaopf':hEr3:::t;,rn:nw°h[:s:rh::diYn°:dthdeaTuag:.t°the
'btyjstf:Vsjos:R::::t::?:s::,i,Satpj!onnporf°tt::tt°urb:n,ntha::%Sue,r:t:1::Canbereplaced

OPERATING  CONDITIONS

V  ar2.+TL4

Va3  (focus  electrode  control  range)

Val

tvg for  visual  extinction  of focused  raster

tvk for  visual  extinction  of focused  raster

EE

tfFo°rrc8art'hdoTe°dmu:atj?ant,:'|,V:,I,t:::tsa:::rr:asmuer:sdurejdthw|:ipreecstpte°ctt:::::hg°rd,::

tt,
AUGuST  1960  (1)



TELEVISION  TUBE AW43188

®

EiEI

®

LIMITING  VALUES  (design  centre  ratings)

Va2+a4  max.

V&2+a4  min.

+Va3  max.
-Va3  max.

Vat  max.

Val  min.
**-vg(pk)  max.

*-Vg  max.

± la3  max.

± lal  max.

tvh-k
Cathode  positive

d.c.  max.

pk  max.
Cathode  negative

d.c.  max.

pk  max.
Rn_k  max.

Zk_e  max.  (f  =  50c/s)

Rg-k  max.

Zg_k  max.  (f =  50c/s)

*;f::I;:V;.j#t',h::et:h;eeb:':a:tea.:t!;toc:t:htro!:,:eu#C:h:p::SSu:},a::a:i,:t£::::rid:{:mt:a:±°tfj:

The  maximum  positive  excursion  of the  video signal  must  not exceed  +2V
and  at this  voltage the  grid  current  may  be  expected  to  be approximately
2mA'

tln  order  to  avoid   excessive   hum  the  a.c.   component  of  Vh_k  should   be
as  low  as  possible  (<20Vr.in.s.).
During   a  warming-up   period   not   exceeding   45s,   vi`_k(pk)   max.   (cathode
positive)  is  allowed  tocrise  to  410V.

**Maximum  pulse  duration  22°/o  of a  cycle  with  a  maximum  of 1.5ms.

WEIGHT

Tube  alone

AUGUST  I.60 (I)
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AW43-88 TELEVISION  TUBE

All  dlmenslons  ln mm                      E=

*The  maximum  value  is  determined  by  the  reference  line gauge.

AUGUST  I.60 (1)
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TELEVISION  TUBE

Direct viewing television tube with   llin.  di

%#:e#:cd:rgo:sect;atta%ff!ian'fiot8;r:egYed#'aaagssndestchrE:se:a;t{#„ed.

ag.na,  AW43-89

PRELIMINARY  DATA

EE€6ariaMSEhfiuJiEForfiasdLinci°TnLu8CDtE°nRX+thTGUEBNE§,Rttj?hpEPT:cTe`d°eNtfjt
section  of the  handbook.

a

rl

\®

HEATER

Suitable for series or parallel operation.
Vh                                                                                                                           6.3             V
In                                                                                                                       300            rnA

The  limits of  heater voltage  and  current are  contained  in  .General  opera-
tional  recommendations+athode ray tubes'.

::or::e=:`a:.zep.;i:i:;:-a::€rui#e:n::[rh::iit::!opdT;#esT:hi:,csiu:rdgne:c:::t#n:I.ti:eefiTc:u::
to ensure that this voltage is not exceeded.

EXTERNAL  CONDUCTIVE  COATING

This  tube  has  an  external  conductive  coating,  M,  which  must  be  earthed,

ii::.Et:h;:.:c::;t:o;ii::s!,;ye.:t:I.t::e;:#.:enhi3::rRnc:;,:a.::?nc:t:.;;,r;n;,:n.d:!i:bn!giso:a':d:eoo:nTdtoh:e:::::

CAPAC.TANCES

Cg-all
Ck-all
Ca3-M

SCREEN

Metal  backed
Fluorescent colour
Light transmission  (approx.)
Useful screen  area

3:8            BE
1100                pF

white
75

see drawing on page  D4

FOCuSING

Electrostatic

fTohceusraa:8aeb°efaf:Ccuusr¥:Ltta::S$8prwAn.inthecurvesresultsinoptimumcentre

AUGuST  19cO  (I)



AW43189 TELEVISION  TUBE

DEFLECTION

Double  magnetic

i:rc:jnTFdbe¥eeddes!8nsthefoIIOwingspreadsintheusefu[screenareashou|d

:i::::#thht
Picture  diagonal

Mjn.               Max.
295                302           mm
374.5             381            mm
400               407          in in

#::Eaeeac:i:nntcho:,sC:#:u',ednitehdceasTg::d°sb:aj#:tdtfhr:jTj:t:r::,t'¢::t:Lar|:nj8n.
accordance with  JETEC gauge 126.

REFERENCE  LINE  GAUGE

JETEC   126.     For   details   see   `General   operational   recommendations-
cathode  ray tubes'.

RASTEFL  CENTRING

See  note  under  this  heading  in  `General  operational  recommendations-
cathode  ray tubes'.

a:##:8mmd?§tnaentc:e:i ::tnetnr:!toyf centrjng                     ° t° t5            G
field from  reference  line                                                               57           mm

Adjustment  Of  the  centring   magnet  should   not   be  such  that  a  general
reduction in brightness or shading Of the raster occurs.

MOUNTING  POSITION                                                                      Any

:eh:eiita:n:d:bsfe:,;fl;t#S:h::tuo;dT:r:ctfefbr:ferlfdm+yAem*°ohui:iem:sc?:u:t:#|fe:d:::n;h:an:;tti#e:X!=r:
pendicular from the centre Of the face.

#:Sstbuasb:dsuef'::ege#::gaofpi#=teecpt[::|nh£:f::ntd°,:::rtjhdedt:T:.8et°the

Ltyisti::;s:E::::t::?nps::,i,satpibnnporfott;:ttourb:nintha:::ueig:t:li:canbereplaced

OPERATING  CONDITIONS
*GI.id              *Cathode

modulation     modulation
Vac                                                                                                      16
Va2 focus electrode  control  range)                0 to 400
Val                                                                                            500
Vg for  visual  extinction

of focused  raster                         -35 to -75

16
40 to 440

540

V
Vk for visual  extinction  Of

focused  raster                                                                    35 to 69              V

*fFo°rrfr.j#:dmu:adti?ant'j:L',Ya?]'tvagFtsa::eamr:asmuer±dur:Lthwitehspreecstp:°cttt:::teh;:i:;.

AUGUST  loco  (1)
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TELEVISION  TUBE AW43189

LIMITING  VALUES  (design  centre  ratings)
Va3  max.
Va3  min.

+Va2  max.
-Va2 max.

Vai max.
Vill  min.

*==Vgg(P:)axm.ax.

± ]a2  max.
± Ial max.
tvh-k

Ca#c?diaE:Sitive

pk  max.
Cathode  negative

d.c.  max.

Rh_kp#a¥.ax.
Zk-e max.  (f=50c/s)

2:::=aix..(f-5oc/s)
*|:;#:c:§[:::::,;:Ev:e;c*:p:o::,!i{:::::i:;O:rc;;::8::::i;p:£:t};r,;i:;:;::n:i:![!O*d:n:g[:pjp{s;i::,i

mately 2mA.

**Maximum pulse duration 22% of a cycle with a maximum Of 1.5ms.

t!:w°r#o::jgYe°id<e2%Cver:S±Ys?).hum the a.C.  Component of Vh_k should  be  as

During  a  warming-up  period   not  exceeding 45s,  Vh_k(pk)  max.  (cathode
positive)  is  allowed  to  rise to 410V.

WEIGHT
Tube alone

AuCuST  19cO  (I)
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AW43189 TELEVISION  TUBE

-----   I          -.r

All  dti_r`..islons  in  in in                         EE
khh

*The  maximum  value  is  determined  by the  reference  line gauge

AUGUST   19cO   (I)
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TELEVISION  TUBE
Direct  viewing  television  tube  with   19in   diagonal
metal-backed    grey    glass    screen.    This    tube    is
electrostatically  focused  and  has  a  110°  deflection
angle.  An  ion  trap  magnet  is  not  required.

NI4FT-G|

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS  -CATHODE   RAY   TUBES,  which  precede  this
section   of   the   handbook.

HEATER

Suita.ble  for  series  or  parallel  operation.

Vh

lh

6.3V

300             rnA

The  limits  of  heater  voltage  and  current  are  contained  in  `General  opera-
tional  recommendations  -  cathode  ray  tubes..

Note-(applies  to  series  operation  only).  The  surge  heater  voltage  must
not exceed  9.5Vr.in.s.  when the supply  is switched  on.  When  used  in  a series
heater  chain  a  current  limiting  device  may  be  necessary  in  the  circuit  to
ensure that this  voltage  is  not  exceeded.

EXTERNAL  CONDUCTIVE  COATING

Thh:Sctaupba:;:::caenoefx:::sn:;Ct°hned#:ta!,V:nco°da:[rs8'ure'dwt:!CphromvT::bsemeoaor#[endgaf:dr
the  e.h.t.  supply.  The  tube  marking  and  wa.ming  labels  are  on  the  side  of
tu::dc?onrem°apkp::!tceo::aectfitnoa`t::°edxetecr°nnaTec:tn°dru=:[tet:;Satsj!ndge.Shouldnotbe

CAPACITANCES

Cg-all

Ck-all

Ca2+a,4-M

SCREEN

Metal  backed

Fluorescent  colour

Light  transmission

6.0            pF

4.0            pF

1150                  pF

White
75yo

useful  screen  area             See  drawings  on  pages  D4  and  D7

FOCUSING

Electrostatic

:::i:aunfeo°vfef:ac,Tsfovc°j:agteashb°e:#!cnu`rTrt:'tca:f°,PoeorHaAi.n8Conditlons`resultsin

FEBRUARY  1.62



AW47-9 I TELEVISION  TUBE

DEFLECTION

Double  magnetic

#:Sdperfi::ti::nthc:ifs°ns:::Td8tfecadnesbj:n°ebdta::e:hfart°Th:frej:::'j::,dcroanwt`onu8;
is  in  accordance  with  JETEC  gauge  126.

REFERENCE  LINE  GAUGE

JETEC 126.  For details see `General opera.tional recommendations -cathode
ray tubes'.

RASTER  CENTRING

See  notes  under  this  heading  in  `General  operational  recommendations  -
cathode  ray tubes'.
Centring  magnet field  intensity                                                        0 to lo               G
Maximum   distance  of  centre  of  centring  field

from  reference  line                                                                                       57           mm

feddj:::::nitn°bfritghhetncees:t:jrn§hamd?§:ejfstA:u[dastne:to::u:su.Chthatageneral

MOUNTING  POSITION                                                                       Any

I::ei,st;n:d:f§ic#l::thrs:hd::c;::i:°v:efb£:oe#:d#:a:::c:eeTdt::r:ctuu:h::n::::he::i;i::i:i:+
lar from  the centre of the face.

#:SstbuaE:tsu:t::dbewn!#n::jnthper%ta::t:[n!snw°hrjisetrhta°n:¥::dt£=mt:8bee.t°the

Ltyjst::Vs!:acR'eett:ftkeerepn::£i.aptjjno:ro°ft::te°:u°bnetjhneabnaseeq:r#:tn::nbereplaced

TYPICAL  OPERATING  CONDIT.ONS

Va2+a4                                                                                                                             16

Va3  (focus  electrode  control  ra.nge)                                  O to 400
Val                                                                                                            400

tvg for visual extinction of focused  raster               40 to -77
tvk for visual  extinction  of focused  raster                    36 to 66

tfFo°rrc8art!hdoTe°dmu:atj?ant]:`|,V:,I,t::i:a:::Tr:asmueraesdure;:hw|:ipreecstpte°cttt::::hg°rdj::

u

u



TELEVIsloN  TUBE NI4FT.G|

®

Rid

DESIGN   CENTRE  RATINGS

±Va2+a4  max.
Va2+a4  min.

+ Va3  max.
-Va3  max.

**+Va3tipk)  max.

Val  max.
Vai(pk)   min.

**-vg(pk)  max.
*-vg  max.

± 'a3  max.
± Ial  max.
tvh-k

Cathode  positive
d.c.  max.

pk  max.
Cathode  negative

d.c.  max.

pk  max.
Rh-k  max.
Zk-e  max.  (f =  50c/s)
Rg-k  max.
Zg_k  max.  (f =  50c/s)

±Adequate   precautions   should   be   taken   to   ensure   that   the   receiver   is
protected  from  damage  which   may  be  caused   by  a  possible  high  voltage
flashover within  the  cathode  ray tube.

**Ma.ximum  pulse  duration  22°/o  of a  cycle  with  a  maximum  of 1.5ms.

*The  d.c.  value  of  bias  must  not  be  such  as  to  allow  the  grid  to  become

:f::i:jsv;jrcjhtjhn:etshpee::cte°j;:reoc:tohr°:fi'we#i::uaryjE€:i,:i:rd'::iEemteod#t¥

:nh,eaTa,xhiiT::,.E::it.if:::icdu:sui:me::t::,vLdee:xs;ge:::dmtu:t,neo:pepxrc.exeidmi.:,Y
2mA.

tln  order  to  avoid  excessive  hum  the  a.c.  component  of Vi]_k  should  be  as
low  as  possible  (<20Vr.in.a.).

Pousi:T;e)a jsw:ii:tne8d-ut%  :i::i:: ;,°otv:Xceedin8  45S,  Vh-k(pD  max.  (cathode

WARNING
X-ray  shielding  is  a.dvisable  to  give  protection  against  possible  danger  of

#hr::noa;::i::Zaarj:!vne8{r6°kv.Pr°1°n8edexposureatcloserangetothistube

WEIGHT

Tube  alone 7kg
15[b



AW47-9 I TELEVIsloN  TUBE

4 I 6.5 ± 3.2 ®¢¢r`

9.5R       ----_ ''-_--_
AOJ-- _,`< - - - _ _0\ / Tch

8       ``,9,9o`,,     T!
'                        se+EN+\                   '   tc ®

Ref.    line
7         ```--`.-`j---.-I-T7Determined by  the

•2,.8m,:\!plane  of  the  upper
edge  of  the
reference   line \\
gaugeJETEC    126 Allowable             End  of  c Ose

when  the   gauge   is            Contactarea       controlled   z

I=EBRUARY  1.62
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TELEVISION  TUBE
Direct  viewing  television   tube  with  T1-in.   metal-

iiEI

EEI

ZEE

Eiii

L

AW53-80
backed   diagonal    rectangular   grey    glass   screen.
This tube has electrostatic focusing 90°  magnet.ic deflection and  incorporates an ion trap.

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE    RAY    TUBES,    included     in    this

volume  of  the   handbook.

HEATER
Suitable  for  series  or  parallel  opera.tion

Vh                                                                                                                                    6.3              V
'h                                                                                                                        300             rnA

Note-(a.pplies  to  series  operation  only).  The  surge  heater  voltage  must
not  exceed   9.5Vr.in.s.   when   the  supply   is  switched   on.   When   used   in   a
series   heater   chain   a   current   limiting   device   may   be   necessary   in   the
circuit  to  ensure  tha,t  this  voltage  is  not  exceeded.

EXTERNAL  CONDUCTIVE  COATING
This  tube   ha.s  an   external   conductive  coating,   M,   and   the  capacitance  of
this  to  the  final  anode  may   be  used  to  provide  smoothing  for  the  e.h.t.
supply.  The  tube  marking  and  warning  labels  are  on  the  side  of the  cone
opposite  the  final  anode  connector  and  this  side  should   not  be  used  for
making  contact to  the  external  conductive  coating.

CAPACITANCES
Cg-all
Ck_all
Ca3+a5_M

SCREEN
Metal-backed
Fluorescent  colour
Light  transmission
Useful  screen  area

7.0            pF
4.0            pF

1500                pF

white
70

See  drawing  on  p.  3

FOCuSING
Electrostatic
The  range  of focus   voltage  shown  in  the  curves  results  in  optimum   focus
at  the  centre  of  the  screen.  An   increase  in  focus  voltage  of 100  to  200V
in  the   positive  direction  will   give  a.  greatei   uniformity  of  focus  over  the
whole  screen.

DEFLECTION
Double   magnetic

ION  TRAP
Ion  trap  magnet  field  intensity                                                            63  to  78                 G

:fh:hsep:::eb::¥etehne:dpg°e!notfz::Tasf:°sTotui:::fekreepntc:.:janref:Ira:h8etjhoennt:::
magnet.  The  direction  of the  field  of the  ion  trap  magnet  should   be  such

::::I:t:e:r:a:pyuih:5P:°!fei:Srge:;:i:;n:tt:;::tsh:e:t:,:;nf:otp;etThah::ohp:rL:dcr:e::iii:h:eda:d:':oS:t::
magnet  assembly  should   be  earthed.

REFERENCE  LINE  GAUGE
See   `General   operational   recommenda.tions-cathode   ray  tubes'.



AW53180 TELEVISION  TUBE
Direct  viewing  television  tube  with  21-in.  metal-
backed   diagonal   rectangular   grey   glass   screen.

This tube has elec{rostatic focusing 90° magnetic deflection and incorporates an ion trap.

RASTER  CENTRING
See  notes  under  this  heading  in   `General  operational  iecommendations-
Cath°dec::¥ri::ei';gnetfieid  intensity                                       Ot01°              G

Maximum  distance  of centre  of centring
field  from  reference  line                                                                  75            mm

Adjustment  of  the   centring   magnet  should   not   be   such   that   a.  general
reduction  in  brightness  or shading  of the  ra,ster  occurs.

MOUNTING  POSITION                                                                        Any
The  tube  socket  should  not  be  rigidly  mounted   but  should   have  flexible
leads  and   be  allowed  to  move  freely.  The   bottom   circumference  of  the
base  shell  will  fall  within  a  circle  of  55mm  which  is  centred  upon  the  per-
pendicular  from  the  centre  of the  face.

TYPICAL  OPERATING  CONDITIONS

#:8=aa:(focuselectrode)
Vg for  cut-off

LIMITING  VALUES   (design  centre  ratings)
**Va3+a,5  max.

+-#;iinx

*-Vg  max.

±la2+a4  max.
tvh_k  max.  (ca.thode  nega.tive)
tvh_k  max.  (cathode  positive)
±Vh_k  (pk)  max.  (ca.thode  positive)

Rh_k  max.
Max.  a[ supply source  impedance
Rg-k  max.
Zg_k  max.  (f ±  50c/s)

16kv
See  curves

300V
-40 to ngo              V

*The  d.c.  va.Iue  of grid   bias  must  not  be  allowed  to  become  positive  with
respect   to   the   cathode,   except   during   the   period    immediately   after
switching  the  receiver  on  or  off when  it  may  be  allowed  to  rise  to  +1V.

:nhdeaT:fism;.i,apgoesi,ti:eg:irdd.ue.x.ceunr.si::,o:ett:pv:g.e.ods.'gnba:am.apyr.rxeiai:,:,Y
2mA.

**The  product of Va3+a5 and  lt  (average  value for the whole screen)  must  not
e;xkf:e;rd  6NI .

tln  order  to  avoid  excessive  hum  the  a.c.  component  of Vn_k  should  be  as
low  as  possible  (<20Vr.In.s.).

±During a. warming-up  period  not exceeding 45s.

§When  the  heater  is  in  a series  chain,  or  earthed,  Zk  max.  is  100kf2  where
Zk is the 50c/s impedance between earth and the cathode. When the heater
is  supplied  from  a separate transformer  Rh_k  rna.x.  is  1.OMf2.

lssuE  1

u



TELEVISION  TUBE
Direct  viewing  television   tube  with  21-in.   metal-

Ei=

A

AW53-80
b_acked   diagonal    rectangular   grey   glass   screen.
This tube has electrostatic focusing 90°  magnetic deflection and incorporates an ion trap.

„R S14.5±3.2 -
\' -

tIA ------I_| --  -----`   r50

it \\            6ben      ®3'8R           ,/)

\\v~8,5o+'/slog

i, a 3 a i s  LTj
®   Rc'erence„R     /        I

!' i!i\P36.
±=,. 'cO'

kenept'c::aL:::atCentre ot grid
t

416to.2 -II

---  T   i      ---- ,  5
686R       838RI lsEL5i

a a3+as      7
1

I

\
'wablctactare

140 10

Cavity  col`n
CTO

BEE All   dimensions   in   mm

The    indicated    ra,dius   of   the    faceplate    curvature   is    not    an    exact    but    an
ayera8e  yalue.

lssuE  1 AW53-80    157-3



AW53180
This tube has electrostatic focusing 90° magnetic-deflection arid incor-po;at€s an ion trap.

TELEVISION  TUBE
Direct  viewing  television  tube  with  21-in.  metal-

Pgcked   diagc!nal    rectangular   grey   glass   screen.

Deflection  coil  dimensions

TuhnectToencho?ntjhc:'ndeecsk8ann:fctohneefif|:C;jr°onfiFe°:iish8°AYW:3.d8g¥nt::jsb::%jsohna?sesahtotwh:

:::nvet.hrs: gjrv°ednu[Cntj:hnetfiTgbuereY!''  impose  more  Severe  limitations  on  coil  design

ISSUE   1

®
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TELEVISION  TUBE

Direct  viewing  television  tube  wi`h  21   in.  diagonal

;:e#eac?t:o";7:r:t;o:;tt°£':/b:a:;n{y:rdfop€*es:e£:/e:t:,Sg:A:#ee:q.u;:7:a::.

AW53188

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES,   which   precede  this
section  of the  handbook.

HEATER
Suitable  for  series  or  parallel  operation.

Vh                                                                                                                                  6.3              V
lh                                                                                                                            300             rnA

The    limits   of    heater   voltage   and    current   are   contained    in    `General
operational  recommendations-ca.thode  ray  tubes'.

nNo:teexTeteadpB,.j5e;I::sS.e;[F:notpheer:tuj;:,yojns,¥LjTchhee5uorng.ew::tneLsve:,::g:s:rT::

::?%: :I::nthaisc::i:angte'ismit::8efceeY:::dray  be  necessary  in  the  circuit  to

EXTERNAL  CONDUCTIVE  COATING
This  tube  has  an  external  conductive  coating,  M,  which  must  be  earthed.

:a:r:it:he::C:h::oC:t;a§§,iye.a:Ththehe';:n:ale::meoadfeRI:#o#n:e::#:un:I:ndgti:sb:,I:°e:':d:eoo:nTdt°h:e:::i:
used  for  making  contact  to  the  externa,I  conductive  coating.

CAPACITANCES
Cg-all
Ck-all
Ca2+a4-M

SCREEN
Metal  backed

Fluorescent  colour
Light transmission  (approx.)
Useful  screen  area

i:8         3:
1850                pF

White
75

see  drawing  on  page  D4

FOCuSING
Electrostatic

::tei mr:L8:y:fra{F:oucsusv::t:8:eas:Ocwunrr:nnt':P%tinAg.  Cond itions`   res u Its   i n

DEFLECTION
Double  magnetic

For   timebase   designs,   the   following   spreads   in   the   useful   screen   area+
should   be   considered.

M'.n.                Max.
Picture  height
Picture  width
Picture  diagonal

382.5                388               mm
484                  490             in in
514.5                 520               mm

Ic±c:oidEjl:e:C:tl;nTtt:ho:IECT¥€u'!e:nu%t:hdtc:as:5::d°sbota:A:tdtfhr:,T.:t:r::[':::tdoruarw,:nf*
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AW53188 TELEVISION  TUBE

REFERENCE  LINE  GAUGE

JETEC   126.    For   details   see    `General    operational    recommendations   -
cathode  ray  tubes'.

RASTER  CENTRING

See   note   under  this   heading  in   `General  operational   recommendations  -
cathode  ray  tubes'.

Centring  magnet field  intensity                                                             0 to lo                G

Maximum  distance  of  centre  of  centring  field  from
reference  line                                                                                               57            mm

Adjustment   of  the   centring   magnet  should   not   be   such   that   a  general
reduction  in   brightness  or  shading  of the  raster  occurs.

MOUNTING  POSITloN                                                                       Any

The  tube  socket  should   not  be  rigidly  mounted   but  should   have  flexible
leads and  be allowed  to  move freely. The  bottom  circumference of the  base
shell   will  fall  within  a  circle  of  45mm  which   is  centred   upon  the  perpen-
dicular from  the centre of the face.

This  tube  is  fitted  with  a  pin  protector  in  order  to  avoid  damage  to  the
glass  base  due  to  bending  of the  base  pins  whilst  handling  the  tube.
It is advisable to keep this  pin  protector on the  base until  it can  be  replaced
by  the  socket  after  installation  of the  tube  in  an  equipment.

OPERATING  CONDITIONS

Va2+a4

Va3  (focus  electrode  control  range)

Val 400

tvg for visual  extinction  of focused  raster                -38 to -94
tvk for  visual  extinction  of focused  raster                      36 to78

tFor grid  modulation,  all voltages are  measured  with  respect to the ca.thode:
for ca.thode  modulation,  all  voltages are  measured  with  respect to the grid.

®

AUGUST  1960 (I)



TELEVISION  TUBE AW53188

®

A

a

LIMITING  VALUES  (design  centre  ratings)

Va2+a4  max.

Va2+a4  min.

+ Va3  max.
-Va3  max.

Vat  max.

Val  min.
**-yg(pk)  max.

*-Vg  max.

± la3  max.

±Ial  max.

tvh-k
Cathode  positive

d.c.  max.

pk  max.
Cathode  negative

d.c.  max.

pk  max.

Rh_k  max.

Zk-e  max.  (f =  50c/s)
Rg-k  max.

Zg-k  max.  (f =  50c`s)

*The  d.c.  value  of  bias  must  not  be  such  as  to  allow  the  grid  to  become

:i:!#i::::Frgae:s::Lee;,t::::::7sy::i;oi::o:r;i:,.;e:hpe::.:.::tre:!y;:!e;;:e,e's::-;e;Jem.t;::;:,sa:tne;i
approximately  2mA.

tln  order  to  avoid  excessive  hum  the  a.c.  component  of Vh_k  should  be  as
low  as  possible  (<20Vr.in.s.).

?ous||T5e)a isw:i|:;need-utpo  FFs:!°t€  :,°6v?Xceed!ng  45S.  vh-k("  max.   (cathode
**Maximum  pulse duration 22%  Of a cycle with a maximum of 1 .5ms.

WEIGHT

Tube  alone

AUGUST I.60 (1)

10kg
22lb

P,f. D)



AW53-88 TELEVISION  TUBE

*The  maximum  value js determined  by the  reference  line gauge

^uOuST 1960 (I)



I,-:e_Ei,!-I:n,'g?!,_,.I.,nT_,:,_: wi,,I__?,_,,. d,agg?a,     AW5 3.89metal-basked  rectangular  grey  glass  screen.-This
tduebflee8,oe:eactnrg°,Set.a`knca#tfi,°acpus#daganne{,:anso`ar:!u%red.

PFtELllvIINARY  DATA

EE€6ariaMSEh#iEFor&asdJnci°TnLu8CDt:°nRX+thTGUEBt§,R#j9hpEp?:ct]d?NtAjt
section  of the  handbook.

HEATER
Suitable for series or parallel  operation.

Vh                                                                                                                           6.3             V

lh                                                                                                                   300            rnA

The  limits  of  heater  voltage  and  current  are  contained   in  `General  oper-
ational  recommendations+athode  ray tubes'

To:te={:Eps.e5Svtr?in::.rj;Sh:npetrha:i::p°pT;y};sTwhj:cshuerdgeo::atwi::'tuas8eedTnus:

::r:enss::eattehra:t:!j::oC,::::i:::tit::8e:::idc.emaybenecessaryinthecircuit

EXTERNAL  CONDUCTIVE  COATING

io;h::£t¢j:::::n}i:a#:¥;;:t:iaijih:;!itu;i::a:hn::C;fi!eiii:::i:a°;;}n#i,;ngi:is:I:[!:a::i:e:osin:it°i:?:§¥

Ziil

Eii

CAPACITANCES
Cg-all

Ck-all

Ca3-M

SCREEN

Metal  backed
Fluorescent colour
Light transmission  (approx.)

Useful  screen area

7.0           pF

5.0           pF

1850                pF

wllite

75
see drawing on page  D4

FOCuSING
Electrostatic

Tohceusr::gaeboefaf:ccuusr¥:Ltta:;{s38prwAn.jnthecurvesresu,esjnoptjmumcentre

AUGUST  1960  (I) Page  D'



AW53-89 TELEVISION  TUBE

DEFLECTION

Po°rut3':eT=8en:t::ignsthefo||owingspreadsintheusefulscreenareashould
be considered

Big:::i:L8thht
Picture  diagonal

lwJn.           Nidx.
382.5           388              mm
484             490             mm
514.5            520             mm

#:aEaeea£::nntcho:,sC:::u',edn5tehdceasTg::d°sb:a:::tdtfhr:{T]:t:r::['t::tdoruarwj:nj:.
accordance  with  JETEC gauge  126.

REFERENCE  LINE  GAUGE
JETEC   126.     For   details   see   `General   operational    recommendations-
cathode  ray  tubes'.

RASTER  CENTRING
See  notes  under this  heading  in  .General  operational  recommendations-.
cathode   ray  tubes'.

S:#:8mmdi5tna:tc:e:fdc!ennt:rnesj:¥centringfield
from  reference line

Otol5              G

57mm

fedd'~:a::nitn3fri:*:n:esntorjns8haTj:8gn:;tihe°kdte:°otccbuers:uchthatageneral

MOUNTING  POSITION                                                                    Any

:ehteiitr#bfi:,bsia;{Ieo:#S:hg:;::inn:°¥:ec,%eee:|}8;jjdn+:he:b°:uf.:a::in:tc:;ctuosThf::r:d:c:a:iwt#cxjgj:

iti;is;t!u;i:::isie::jjj:::::;e:g:I:n,,;a;i}f::inu:i;f:ifi;:::ir;:e::iji;isbi;h:i;:iiinii::i::e:Tbuae8:e::a:::
OPERAT.NG  CONDITIONS

Va3
Va2 (focus electrode control  range)
Val
Vgf:°cru::Sdu:]asetxet:nctionof

Vk for visual extinction of
focused raster

* Grid          *Cathode

modulation   modulation
16                  16             kv

Oto400    40to440              V
500                540               V

-35to  -75                                 V

-     35to69            V

*fo°rrc8a:!hdoTe°dmu:atj?ant:oa|',Va?i'tva5i::::amr:amsmuer=:r:Lthw::ipre:tp::tt:::;:hg°ri::

AUGuST  I.cO  (1) Pa€®  D2
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TELEVISION  TUBE

rl

®

ill

1

AW53-89

LIMITING  VALUES  (design  centre  ratings)

Va3  max.
Va3  min.

+Va2  max.
-Va2  max.

Vat  max.
Val  min.

-Yg(pk)  max.

-Vg  max.

± lag  max.
± lal  max.
tvh-k

Cathode  positive
d.c.  max.

pk  max.
Cathode  nega.tive

d.c.  max.

pk  max.
Rh_k  max.
Zk_e max.  (f=50c/s)
Rg-k max.
Zg-k  max.  (f= 50c/s)

*The  d.c.  value  of  bias  must  not  be  such  as  to  allow  the  grid  to  become

£+::;:;:+:c:#:rg:gutr£:ej!;jrtc;;t:h°:d:ec:ui:;oe:Pet:dfrt:'h¥y::EeEPo:l[s:°rdne:ft:o:::saetne!:
exceed  +2V  and  at this  voltage  the  grid  current  may  be  expected  to  be
approximately  2mA.

**Maximum  pulse  duration  22°/o  of a cycle  with  a  maximum  of 1.5ms.

tln  order to avoid  excessive  hum  the a.c.  component of Vn_k should  be  as
low  as  possible  (<20Vr.in.s.).

Pousii:;e)a iswai[omj:a-:: rpseerjt°od 4T8t.exceedi n8 45S.  Vh-k(pD  max.   (cathode

WEIGHT

Tube alone

AUGUST  1960  (I)

10kg
22Ib



AW53-89 TELEVISION  TUBE

*The  maximum  value is determined  by the  reference  line gauge.

AUGUST  1960  (1)
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A

a

A

®

QUICK REFERENCE DATA

5indiameter,flat-faoedprecisionosci]1oscopetubewithhelicalp.d.a.
and  side  connections  to the x and y plates.  This tube is  suitable for
high quality wide band oscilloscopes .

Final anode voltage  (p.d.a.)

Display area  (at Va4 =6Va3)

Deflection factor y

Deflection factor x

This  data  should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS  -CATHODE  RAY TUBES .

HEATER

Suitable for parallel operation only

Vh

Ih

OPERATING  CONDITIONS

Beam forming
Final anode +1uminescent  screen

Astigmatism  control electrode

Focus  electrode

First accelerator

Geometry control electrode

Deflection plate shield

Control  grid  (for visual  cut-off)

Raster distortion

6.3

300

10

1670± 85

320  to  500

1670

1670± 170

1670± 85

-53  to  -82

A    graticule,     consisting    of    concentric    rectangles    10  X  6.Ocm and
9 .81  X 5.82cmis alignedwiththe electrical x-axis of the tube.  The  edges
of a raster will fall between these rectangles,  with optimum correction
potentia.1s  applied.

SEPTEMBER  1967 D13-19BE-Page D1



I.ine width (GH screen)

Va4

Va3

Val

lt
* Line width

10kv

1.67             kv

1.67              kv

loth
0.4-

*Measured by the shrinhing raster method in the centre Of the screen

DEFLECTION

Double electrostatic

Mean y -plate voltage

Mean x-plate voltage

Vertical deflection factor

Horizontal deflection factor

Angle between x and y traces

V   mean
y

V   mean
X

1.67             kv

1.67             kv

S                         9.5 to  12.4         V/cm
y

S                           27 to 33              V/cm
X

90 ±1             deg

If  use  is  made of the full deflection capabilities  of the tube,  the deflection
pla.tes  will  intercept  part  of  the electron beam near the edge Of the scan.
Therefore a low impedance deflection plate drive is necessary .
Both x and y plates are intended for  symmetrical deflection.

Linearity of deflection

The  sensitivity  at  a  deflection  of  less than  75% of the useful  scan will
not  differ  from  the sensitivity at a deflection of 25% of the useful  scan
by more than 2% .

CORRECTION POTENTIAL RANGES

Astigmatism control range

Geometry control range

SCREEN

Phosphor

Fluorescent colour

Phosphorescent colour            blue

Persistence                         medium

Va3                     1.58 to  1.76              kv

Vs2                       1.5 to  1.84              kv

GH                         GM                   GP

green             purplish           bluish
blue            green

green           yellowish             green
green

medium
short            short

Minimum useful  screen diameter

Minimum  useful  Scan (at Va4 = 6Va3)

yl-y2
xl-x2

I ong        medium
short

11.4              cm

6.0            cm

loom

The useful  scan  may be  shifted vertically to a  maximum  of 3 .Omm `\Jith
respect to the  geometl.ic  centre  of the  tube face.

SEPTEMBER  1967 D13-19BE-Page  D2
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OSCILLOSCOPE  TUBES

A

®

A

®

RATINGs  (ArsoLUTE MAxlMUM srsTEM)

Va4 max.  ®.d.a.)

Va4 min.

Va3 max.

Va3 min .

FLatio Va4/Va3  max.

Va2  max.

Vat max.

Val min.

Vs2 max.

Vsi  max.
-vg max.

+vgmax.

ivg®k)  max.

Vx_a3a,k)  max.

Vy_a3®k)  max.

[k(av.)  max.

Vh-k

Cathode positive

d.c.  max.

pk max.
Cathode negative

d.c.  max.

pk max .
Rg-kmax.

Ry_a3 max.

Rx_a3  max.

-Ia2  max.

+Ia2  max .

Pt max.

HELur REslsTANCE

BE

D 13-19:#
GP

125V

250V

1.5                 MQ

1.0                 MQ

1.0                  MQ

15IA

10IA

8 .I J  rrrN / on2

Minimum post deflection helix  resistance                              200                   MQ

SEPTEMBER  1967 D13-19BE-Page D3



CAPAcaTANCES  (measured on three terminal capa.citance bridge)

High potential              Low potential              Earthed              Capacitance  ®F)

k

8

xl
x2

yl

y2

xl

yl

all

all

all

all

all

all

x2

y2

3.5

6.0

EQUIPMENT I)ESIGN RANGE

Focusing voltage                            Va2               190 t0  300

Grid cut-off voltage

Deflection factor  Iva4 =6Va3)

Vertical

Horizontal

v                -32to  49
8

3.0

3.0

3.0

3.0

1.9

1.0

v /IN  Of v gr3

v/kv Of Vat

5.7to7.4     V/Cm/kv0f va3

|6to20          V/cmA{Vof va3

MOUNTING POSITION

Thetubeshouldnotbesupportedbythebasealoneandundernocircumstances
should the socket be allowed to support the tube .

WEIGHT

Tube  alone  (approx. )

ACCESSORIES

Socket

Final  accelerator  contact  connector  (CT8)

Side  contact  connector

Mu-metal  shield

SEPTEMBER  1967

9108

D13-19BE-Pag.e  D4
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BE

OSCILLOSCOPE  TUBES          D13-198#

a

a

r\

a

^s2     X,45. *21                    7 7.±icr

yl
ylxl

rfs\
a4 ny                    y2 \ x2

y2a4  to  x trace
0®±5®

Orientation  of  axes  of   deflection  cis  vlewed   from   screen   end

SEPTEMBER  1967 D13-19BE-Page  D5





A

®

A

®

QUICK REFERENCE DATA

5in diameter , flat -faced precision os cjllos cope tube with helical p . d . a .
and  side  connections  to the x and y plates .  This tube is  suitable for
high quality wide band oscilloscopes .

Final  anode voltage  to.d.a.)

Display area  (at Va4 = 6Va3)

Deflection factor y

Deflection factor x

This data  should  be  read  in  conjunction  with  GENERAL  OPERATIONAL
RECOMMENDATIONS  -CATHODE  RAY TUBES.

HEATER

Suitable for parallel operation only

Vh

Ih

OPERATING CONDITIONS

Beam forming

Final anode  + luminescent screen

Astigmatism control electrode

Focus electrode

First accelerator

Geometry control electrode

Deflection plate  shield

Control grid (for visual cut-off)

6.3V

300             nil

Va4                  10                    kv

Va3               1670± 85               v

Va2  320to  500                       v

Vat              1670                      v

Vs2               1670± 170             v

Vsi              1670± 85              v

V       -50to  -80                       V
8

Raster distortion

A graticule ,  consisting of concentric rectangles 10 X 4cm and 9 . 88 X 3 . 9cm
is  aligned  with  the electrical x-axis of the tube.  The edges of a raster
will  fall  between  these rectangles,  with optimum correction potentials
applied .

SEPTEMBER 1967 D13-21BE-Page D1



Line width  (GH  screen)

Va4

Va3

Val

It

*Line  width

10

1.67

1.67

10

0.4

*Measured b.v the  shrinking. raster  method in the  centre  Of the  screen.

DEFLECTION

Double electrostatic

Mean y-plate voltage

Mean x-plate voltage

Vertical  deflection factor

V    mean
y

V    mean
X

1.67

1.67

S                         5.7to7.1
y

Horizontal deflection factor                             S                     27  to 33
X

If  use  is made of the full deflection capa.bilities of the tube,  the deflection
plates  will  intercept  part  of  tlie electron beam near the edge of the scan.
Therefore a low impedance deflection plate drive is necessary .
Both x and y plates are intended for symmetrical deflection.

I-inearity of deflection

The  sensitivity  at  a.  deflection  of  less than  75% of the useful scan will
not  differ  from  the  sensitivity at a deflection of 25% Of the useful scan
by more than  1. 5% horizont,ally and  1. 0% vertically .

CORRECTION roTENTIAL RANGEs

Astigmatism control range

Geometry control range

hinearity of vertical deflection

SEPTEMBER 1967

1.59to 1.75          kv

1.5   tol.84          kv

1.59tol.75          kv

D13-21BE-Page  D2
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A

a

r\

BE

OSCILLOSCOPE  TUBES          D13-218#
GP

SCREEN

Phosphor                                           BE                GH                           GM                   GP

Fluorescent  colour                   blue          greeri                purplish            bluish
blue            green

Phosphorescent  colour            blue          greell      yellow-green             8I.een

Persistence                          medium     medium                        long        medium
short          short                                            s hort

Minimum useful  screen diameter                                                            11. 4  cm

Minimum useful  scan (at Va4 = 6Va,3)

yl-y2
xl-x2

4.0  cm

10cm

The useful scan may be shifted vertically to a maximum of 3 .Omm with
respect to the geometric  centre  of the  tube  face.

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Va4  mar.  ®.d.a.)

Va4 min.

Va3  max.

Va3 min.

Ratio Va4/Va3 max.

Va2  max.

Vat max.

Val min.

Vs2 max .

Vsi max.
-V    max.

8
+V    max.

8
ivg(pk)  max.

Vx_a3(pk)  max.

Vy_a3®k)  max.

[k(av) max.

SEPTEMBER  1967

12kv

6.0   kv

2.1   kv

1.0   kv

6.0

1.5   kv

2.1   kv

1.0   kv

2.2   kv

2.1   kv

200V

0V

2.0V

500V

500V

300          HA

D13-21BE-Page  D3



Vh-k

Cathode positive

d.c.  max.

pk max.

Cathode negative

d.c.  max.

pk max.
Rg-kmax.

Ry_a3 max.

Rx_a3 max.

-Ia2 max.

+Ia2 max.

P[ max.

HE I.Ix REsrsTANCE

Minimum post deflection helix resistance

200V

300V

125V

250V

1.5                     MQ

1.0                        MS2

1.0                     MQ

15th

loth
8.0    rrlN/onz

200                  Mfl

CAPACITANCES  (measured on three terminal capacitance bridge)

High potential           I.ow potential           Earthed           Capa.citance ®F)

k

8

xl
x2

yl

all                                                                 3.5

all                                                                   6.0

all

all

all

all

x2

y2

EQunpMENT DEslGN RANGE

Fo ousing voltage

Grid cutcoff voltage

Deflection factor  Iva4 = 6Va3)

Vertical
Horizontal

SEPTEMBER 1967

Va2        190to300

V           -30 to 48
8

2.8

2.8

2.8

2.8

1.9

1.5

V I t!N  Of v 8£

v /tr!N of v al

y                3.4 to 4.25   V/cmAV ofva3
x            16.2to  19.8     V/cmAVofvae

D13-21BE-Page D4
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BE

OSCILLOSCOPE  TUBES          D13-218#
GP

MOUNTING rosITION                                                                                                           Any

Thetubeshouldnotbesupportedbythebasealoneandundernocircumstances
should the socket be allowed to support the tube .

WEIGHT

Tu'oe  alone  (approx. )

n

a

A

®

ACCESSORIES

Socket

Final accelerator contact connector  (CT8)

Side  contact connector

Mu-metal shield

SEPTEMBER 1967

910g

5914/20

55563

55561

55551

D13-21BE-Page D5



^s2    X,45.xal                   7 7.±irf

yl
ylxl

7Zii(

a4 ¥                y2 \ x2

y2a4  to  x trace
0.±5®

Orientation  of  axes   Of  deflection  cls  viewed
from  screen   end

SEPTEMBER 1967 D13-21BE-Page D6
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OSCILLOSCOPE  TUBES

Direct  viewing  oscilloscope  tubes   with  Z%  in.  dia-

meter screen.     Intended for symmetrical  deflection.

A

r\

r\

HEATER

Suitable for  parallel  operation  only.

Vh
lh

CAPACITANCES
Cg-all
Cx'_all  (x" earthed)
Cx"_all  (x' earthed)
Cy'_all  (y" earthed)
Cy"_all  (y' earthed)
Cx,x"_all
Cy'y„-all
Cx: x„ -y, y„

SCREEN
Fluorescent colour  :-

D87-5
DG7-5
DP7-5

Persistence  :-
D87-5
DG7-5
DP7-5

FOCuSI NG             Electrostatic

blue

green
blue  with  green  afterglow

short
medium
long

DEFLECTI O N        Double electrostatic
Both x and y plates are suitable for symmetrical   operation.
It  is  recommended  that  a2  be  earthed.

MOUNTING   POSITION                                                               Any
These  tubes should  not  be  supported  by  the  base alone.

TYPICAL  OPERATING  CONDIT.ONS
Va2
Vat

*Vg

lag
I'sa:

Sy
**   Line  width

800
200 to 300

0 to -50
0 to 205
0 to 500

V
V
V

ItA+
LIA

0.16      mm/V
0.25    mm/V+
0.7             mm

* ln   no  circumstances   must  the  grid   be  allowed  to    become  positive

with  respect to the cathode.
** Measured on a circle of 50mm. diameter with lt ±0.5prA

DB/G/P7-5     757-1



D87-5
DG7-5
DP 7-5

OSCILLOSCOPE  TUBES

Direct  viewing   oscilloscope  tubes  with  Z%  in.  dia-
meter screen.     Intended  for symmetrical deflection.

DEFLECTION  SENSITIVITY  LIMITS

Sx
Sy

LIMITING  VALUES     (Design  centre  ratings)

va2  max.
Va,2  min.
vai  max.

-Vg max.
Vx'_x"  (pk)  rna.x.
Vy`-y„  (pk)  max.

Pt(av)max.
Rx_a2  max.
Ry_a2  max.
Rg-k  max.

Orientation  ot axes ol  dellcction
os  viewed   lrom  screen  end.

EE

h,kh

B9G   Base

+
0.13too.19     mm/V
0.21  too.28    mm/V

1.0              kv
800V
400V
100V
750V
450V

3 .0 mw / cm2
5.0              MQ
5.0              MQ

500                 kQ

All  dim.nsiort9  in  mm

DB/G/P7-5    757-2
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OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscape   tubes   with    2%   in.   diameter

screen.   Intended  for  symmetrical  deflection.

A

DB 7-5
DG7-5
DP 715

D87-5DG7-SDP7-5
I 2337 I(p^)500400300cooloool11 I

Ill
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/
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I I I J/ I

I I i, I

F
A,

I

11 i I

I

Vq (V) -3a                            -20                             -10                              a

FIRST     AND     SECOND     ANODE     AND     SCREEN      CURRENTS     PLOTTED

AGAINST   GRID   VOLTAGE
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OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope   tubes   witli   2%   in.   diameter

screen.     Intended  for  asymmetrical  deflection`

iii

A

lil

DB 7-6
DG7.6
DP 7-6

HEATER
Suitable  for  parallel  operation  cinly

Vn
lh

CAPACITANCES
Cg-fill

Cx'~all  (x"  eal.thed)

Cx"_all  (x'  earthed)
Cy'_all  (y"  earthed)
Cy"_all  (y' earthod)

Cx'x"_all
Cy,y„-all
C.r.I J,  -y, y"

SCREEN
Fluorescent colour:-

D87-6
DG7-6
DP7-6

Persistence :-
D87-6
DG7-6
DP7-6

FOCUSI NG             Electrostatic

blue

green
blue  with  green   afterglow

short
medium
Ions

DEFLECTI0N        Double  electrostatic

x  plates  suitable  for asymmetrical  operation

y  plates  suitable  for  symmetrical  opera.tion
plate   x'  must   be   connected   to  a2   and   it   is   recommended   that  a2
be  earthed.

MOUNTING   POSITION                                                                     Any
These  tubes  should  not  be  supported  by  the  base alone.

TYPICAL  OPERATING  CONDITIONS

800V
200 to 300                      V

0to-50                    V
O to 205                   prA<
0 to  500                   !lA

0,16      mm/V
0.25     mm/V-
0.7              mm

*   Ln,tnh°r::rpceucTsttoa:::ScTt#Sotd::e  grid   be  aLllowed  to  become  positive

**  Measured  on  a  circle  of 50  mm.  diameter  with  lt±O.5.I.A

DB/G/P7-6     356-1



D87-6
DG7-6
DP 7-6

OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope   tubes   with   Z%   in.   diameter
screen.     Intended  for  asymmetrical  deflection.

DEFLECTION  SENSITIVITY   LIMITS

Sx
Sy

LIMITING   VALUES     (Design  centre  ratings)

va2  rna.x.
Va8  min.
Vat  max.

-Vg  max.
vx'_x"  tpk,  max.
Vy`-y"  (pk)  max.

Pt  (av)   max.
Rx_a3  max.
Ry_a2  max.
Rg-k  max.

Orielitation  Of axes ot  dellection
as  viewed  I ron  screen  end.

EE

-
0.13too.19     mm/V
0.21  too.28     mm/V

1.0                kv
800V
400V
100V
750V
450V

3.0  mw/cm2
5.0              MQ
5.0               MQ

500                  kn

All  dimensiong  in  mm

DB/G/P7{    356-2
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OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope   tubes   with   2%   in.   diameter

screen.      Intended  for  asymmetrical  deflection.

DB 7.6
DG7-6
D P 7-6

DDD aGP7+7-67-6 2337 I(,A)500400300ZOOloo0

I

Va2 800V

1

' I

I /
/

I
I

I

I

/

/

/

/
/

/

Ia2/
/

/
It

J,

V9(v) -3 C) -20                          -'0                          a

FIRST  AND   SECOND   ANODE   AND   SCREEN   CURRENTS   PLOTTED
AGAINST   GRID   VOLTAGE

DB/G/P7-6        757-3
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OSCILLOSCOPE    TUBE
Direct     view.Ing     oscilloscape     tube     with     4-in.
dia_meter  screen.   This  tube   is  fitted  with  a   Post-
deflection  accelerator.

EiE

EiER

a

ZiiE

DB 10.78
DH 10178
DP  10-78

The  only  difference  between  the  DBIO-78,  DH10-18  and  DPIO-18  is  .In  the
screen  properties  (see appropriate  section  Of data).

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY   TUBES   which   precede   this
section   of  the   ha.ndbook.

HEATER
Suitable  for  parallel  operation  only,  a.c.  or  d.c.

Vh

lh

CAPACITANCES
Cg-all

Ck-all

Cx'-all  (x'  earthed)

Cx'-all  (x'  earthed)

Cy'-all  (y'  earthed)

Cy"-all  (y'  earthed)

Cx,-x„

Cy,-y„

6.3V

300            rnA

SCREEN
DB10:78           DH10-18                                     DPI O-18

Fluorescent colour         blue             blue-green            blue  with  green  afterglow

Persistence
Minimum  useful  scan

x,-x"
y,-y''

FOCuSING
Electrostatic

short              medium                                       long

v 8,4 = v ul+8.R,         v ul --rN a.i+8;3              v 8A =  4N &L+8;3
90                                 90                                          75           mm
75                                   65                                            55            mm

DEFLECTION
Double  electrostatic
Both  x  and  y  plates  are  intended  for. symmetrical  deflection.  For optimum
focus  the  average  potentials  of the  deflection  plates  and  ai+a3  should  be
equal.   For  optimum  focus  it  may  be  necessary  to  apply  a  small  potential+
difference (max.  ± 50/o  of Vaii a3)  between the y plates and ai+ a3  by varying
the  ai+ a3  potentia,I.

DECEMBER  11?60  (1)



DB 10-78
DH 10-78
DP  10-78

OSCILLOSCOPE  TUBE

Deviation of  linearity of deflection
The   sensitivity   (for   both   x'-x"   and   y'-y"   plate   pairs   separately)   for   a
deflection  of less than  75°/o  of the  useful  scan  will  not differ from  the sensi-
tivity for  a deflection  of 25°/o  of the  useful  scan  by  more than  20/o.

Raster distortion
With a raster pattern the size of which is adjusted so that the widest points
of  the  raster  just  touch  the sides  of a  square  of  side  51mm,   no  point  on
these  raster sides  will  lie  within  a  square  of side 49mm   the  squares   being

placed  concentrically.

Angle between x and y deflection 900 + 1 0

Inter-plate shield
The fourth  anode forms  an  electrostatic shield  between  the x  a.nd  y  plates,
and   is  connected  to  the  low  potential  end  of  the  helix.  The  inter-plate
shield   voltage  and   the  average   potential  of  the  deflection   plates  should
be   equal.   Variation   of  the   inter-plate   shield   voltage   serves   to   correct

pincushion  and  barrel  raster distortion.

HELIX  RESISTANCE

Minimum  post  deflection  acceleration

helix  resistance

MOUNTING  POSITION

50            MP-

Any

The   tube  should  not  be  supported  by  the  base  alone.  The  socket  should
under  no  circumstances  be  used  to support the  tube.

OPERATING  CONDITIONS

Va4

Vi.p.s.

Val+a3

Va2
*Vg

Sx

Sv

400 to 700                    400 to 700
J5 to -75                45 to -75

**Line  width                              0.45

4.0         kv
1.0          kv
1.0          kv

200 to 350               V
-22.5 to -37.5            V

0.3   mm/V
O.93mm/V
0.45     mm

*For visual  extinction  of focused  spot.

In   no   circumstances   must  the  d.c.   va.Iue   of  the   grid   bias   be   allowed   to
become  positive with  respect to the  cathode.

**Measured  on  a  circle  of 50mm  diameter  with  lt  =  0.5HA.

DECEMBER  1960 (1)

u

u



OSCILLOSCOPE  TUBE
DB I 0-78
DH I 0-78
DP  10-78

DEFLECTION   SENSITIVITY   LIMITS

Without  acceleration                     With  acceleration

(Va4=  Val+a3)          (Va4  =  2Va|+a3)         (Va4  =  4Val+a3)

460 to  580                  360  to 460                   260 to  330
Val+a3                                 Val+a3                                  Val+a3

1140 to  1380              1000  to  1200                 840  to  1020
Val+a3                                 Val +a3                                   Val+a3

@

Eiil

rl

EQulpMENT  DESIGN   RANGE

Focusing  voltage  (Va2)

Grid  cut-off voltage

Deflection  factor

Va4  =  Va|+a3       (X'-X")

(w'-y'')

Va4  =  2Va|+a3    (X'-X")

(v'-y'',

Va4  =  4Val+a3    (X'-X")

(y'-y")

Grid  to  cathode  circuit  resistance  (Rg_k)

Deflection  plate  resistance

Focusing  anode  current  (la2)

DECEMBER  1960 (1)

200 to  350V  per  kv of
a.ccelerator  Voltage  (Vai+a3)

-22.5 to -37.5V  per  kv  of

accelerator  Voltage  (Vai+a3)

1.72 to  2.17V`mm  per  kv  of
accelerator Voltage  (Vai+a3)

0.72 to  0.89V`mm  per  kv  of
accelerator voltage  (Vai+a3)

2.17  to  2.78V/mm  per  kv  of
accelerator Voltage  (Vai+a3)

0.83  to  1.00V/mm  per  kv  of
accelerator  Voltage  (Vai+a3)

3.03  to  3.85V/mm  per  kv  of
accelerator V0lta8e  (Vai+a3)

0.98 to  1.19V/mm  per  kv  of
accelerator  Voltage  (Vai+a3)

1.5           lv'Q

5.0         MQ

-30to  +15             HA



DB 10178
DH I 0-78
DP  10-78

OSCILLOSCOPE  TUBE

LIMITING  VALUES  (design  centre  ratings)

Va4  max.
Va,4  min.

Vi.p.s.  max.

Vat+a,3  max.
V@i+a3  min.

Va2  max.
-Vg  max.

+Vg  max.
+ Vg(pk)  max.

Vx-al+a3(pk)  max.

Vy-ai+a3(pk)  max.

Pal+a3  max.
Pt(av)  max.
Vh_k  max.
Max.  ratio  of Va4,Ival+a3

WEIGHT    Tube alone

8.0              kv
1.5                kv
2.2              kv
2.1           kv-
1.0                kv
1.5                kv

200V
0V
2.0V

500V
500V
6.0W
3 .0 mw / cmz

180V
4.0

(66:,b      7.i

CIRCulT  NOTES  FOR  DHIO-78

1.      With    a    post    accelerator   voltage   (Va4)    of   2.6kv   and    an    accelerator
Voltage   (Vai+a3)  of'1.1kv,  the   ratio  of  Va4/Vai+a3  =  2.36.   From   page  Cl
it  can  be  seen  that the  useful  scan  is:

x,-x" -  90mm
y,-y"  -  63mm

2.      Without   post   acceleration   and   with   Vai+a3  =  1.1kv,   the   sensitivity   of
x'-x"  =  0.485mm/V and  of y'-y"  =  1.15mm/V.

3.      Due  to  the  influence  of  post  acceleration,  a  correction  fa.ctor  on  the  sen-
Sitivities    is    necessary.    With    Va4/Va,1+a3  =  2.36    the    correction    factor
is  0.73  for x'-x"  and  0.84 for y'-y".  The  sensitivity  with  post  acceleration
therefore  becomes:

x'-x"  =  0.73 x 0.485  =  0.354mm/V

y'-y"  =  O.84xl.15    =  0.966mm`V

Thus   at   Va4  =  2.6kv   and   Vai+a3  =  1.1kv   the   following   values   can   be
found  with  reference to  pages  Cl  and  C2:

The  useful  scan                x'-x"  =  90mm

The  sensitivity

DECEMBER  1960 (I)

y,-y"  -  63mm
x'-x"  =  0.354mm/V

y'-y"-_O.966mm/V
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OSCILLOSCOPE  TUBE
DB 10-78
DH I 0-78
DP  10-78

®

EiE

ZiiE

y,y„

EE

khh

All  dimensions  in  mm

DECEMBER  I?60  (I)
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OSCILLOSCOPE  TUBE
DB 10-78
DH I 0-78
DP  10-78

ha®h a®0 0a+>0-®>0€ai~a
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USEFUL  SCAN   PLOTTED  AGAINST  RATIO  OF  Va4  to  Va|+a3
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DB I 0-78
DH I 0-78
DP  10-78

OSCILLOSCOPE  TUBE

Sensitivity(mm/V)I.6I.20.80.40 7 ee6 DDD aHP '010'0 -7-7-7 888

\
\

\
\

\
y I-y ''

XI-x1'

I.

|0                                              I                                                 2                                               Va|+a3(kv)

SENSITIVITY  PLOTTED  AGAINST  FIRST  AND  THIRD  ANODE  VOLTAGE u
DECEMBER  1960 (I)



OSCILLOSCOPE  TUBE DB I 0-78
DH I 0.78
DP  10-78
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RELATIVE   SENSITIVITY   PLOTTED   AGAINST   RATIO   OF   Va4   to   Val+a,3

DECEMBEFt  19cO  (1)
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OSCILLOSCOPE  TUBE
D#ehct3.::e.W#an€8fhajc8ehssc%€:t.jvitYOSCINoSCopetLlbe DG7136

This  data should  be  read  in  conjunction  with  GENERAL  OPERATIONAL
RECOMMENDATIONS-CATHODE      RAY     TUBES,      preceding     this
section   of  the   handbook.

6

ZEE

fl

H EATEF`
Suitable  for  parallel  operation  only
Vh
lh

CAPACITANCES
Cg-a,l
Ck-all
Cx'_all   (x"   eai`thi`d)

Cx"-all  (x'   earthed)
Cy'_all  (y"   eal`thed)

Cy~-all   (y'   earthcid)

Cx,-x„
Cy'-y„

SCREEN
Fluorescent  colour                                                                                          green
Persistence                                                                                                       medium

#:::::: :;:;:I :::: {rr:: tthheecceennttrreeo°fftthheettuubbeef{::e(£y:=y„';)±33.5        ::

FOCuSING
Electrostatic

DEFLECTION
Double  electrostatic
Both  x  and   y   plates  are  for  symmetrical  operation.
For   optimum   focus   the   average   potentia.Is   of  the   deflection   plates   and
ai+a3 should  be equal.

Pattern distortion
The  length  of the  edges  of  a  raster  whose  mean  dimensions  are  less  than
750,/:   of  the   useful   scan   will   not  deviate  from  these   mean  dimensi.ons   by
more  than  2.50/o .

Deviation of linearity of deflection

:f::asoefdn:e;;:::t::a#9o5f°;o::o;,otxh'o:fxu"#:y:'5f%u','wP!!:n:o:;:;rae:eoE:a:r:ttef'!;fs°e=n2d,o;:f}:tc;
Angle  between  x  and  y  deflection                                                                   90°±|  0°

MOUNTING  POSITION                                                                           Any
This  tube  should   not  be  supported   by  the  base  alone.  The  socket  should
under  no  circumstances  be  used  to  support  the  tube.

MARCH   1959   (I)



DG7-36 OSCILLOSCOPE  TUBE

TYPICAL  OPERATING  CONDITIONS
Val  [a3
VEL2

*Vg

la2

Sx
S},

**Line  widtli

1.5           kv
7;+J  to r#rl              V
40 to -80            V

-15to    +10               HA
0.37mm/V
O.54mm/V
0,4       mm

*ln   no   circumstances   must  the   d.c.   value   of  the  grid   bias   be   allowed   to
become  positive  with  respect  to  the  cathode.

**Measured   on   a   circle   of  50mm   diameter   with   lt  ±  O.5HA.

DEFLECTION  SENSITIVITY

Sx

Sy

495  to  615
val+a3

735  to  885
val+a3

EQulpMENT  DESIGN   RANGE
Focusing  voltage  (Va2)         165  to  265V  per  kv  offinal  anode  voltage

Grid  cut-off voltage  (Vg)   -27 to -53V per kv of final anode voltage
Deflection  factor  (y/_`,~)      11.2  to  13.7V/cm   per  kv  of  final   anode  voltage

Deflection  factor  (x._x~)      16.2   to   20V/cm   per   kv   of  final   anode   voltage

LIMITING   VALUES   (design  centre  ratings)
Vat+a3  max.
V&i+a3  min.

Pal+a3  max.
Va2  max.

-Vg  max.
Vg(pk)   max.

Pt(av)  max.
tRx-ai+a3  max.
tRy-ai+a3  max.

Rg-k  max.
Vl,-k  max.

::i::::;(,::,,::ccLB'I:t.:

2.5               kv
1.0                kv
6.0W
1.0                kv

200V
2.0V
3 .0 mw I cmz
5.0             MQ
5.0             MQ
1.5              MQ

180V
500V
500V

t`:::e[;C:qmuT,?nded  that the  deflector  plate  resistances  should  be  approxi.

MARCH   1.5.   (I)



OSCILLOSCOPE  TUBE DG7.36

A

® khh

hh

812A  Base

All       dimensions     in    mm
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DG7-36 OSCILLOSCOPE  TUBE

5767 DG 7- 3 6
I

It(HA)200'50loo500
I

I

Vagi 2Ve adshjuarstP edfoe touS

I

/

/

*
dy

+
+

J\+

i

I

I

Vg(V)      -75                                       -5 0 -2 5 0

SCREEN   CuRRENT   PLOTTED   AGAINST   GRID   VOLTAGE

MARCH   I,5,  (I)



OSCILLOSCOPE  TUBE DG7-36
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OSCILLOSCOPE  TUBE

Direct-viewing oscilloscope tube with  5-in. flat face
scree_n.   This   tube   is   fitted   with   a   Post-deflection
accelerator.n

A

Zil

rl

DG 13-34

This  da.ta. should  be  read  in  coni.unction  with  GENERAL  OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY   TUBES,  which  precede  this

section   of  the   handbook.

HEATER
Suitable  for  parallel  operation  only

Vh
lh

CAPACITANCES
Cg-all
Ck_all
Cx'_all(x.earthed)
Cx"_all(x`earthed)

Cy'_all(y~earthed)
Cy"_all(y'earthed)
Cx,-x„
Cy,-y„

SCREEN
Fluorescent  colour
Persistence

6.3
600

green
medium

Minimum   useful   scan   from  the  centre  of  the  tube  face
(y,-y")±54               mm

Minimum   useful   scan   from   the  centre  of  the  tube  fa.ce

FOCUSING
Electrostatic

(x'-x")  ±54               mm

DEFLECTION
Double  electrostatic

Both  x  and  y  plates  are  intended  for  symmetrical  deflection.
For  optimum  focus  the  a.vera.ge   potentials  of  the  deflection   plates
and  ai+a3  should  be  equal.

Deviation  of  linearity  of  deflect@on
The  sensitivity  (for  both  x'-x"  and  y'-y"  plate  pairs  separately)  for
a  deflection  of  less  than  750/o   of the  useful  scan  will  not  differ  from
the  sensitivity  for  a  deflection   of  25°/o   of  the  useful  scan   by   more
t h a n  2 °/o .

Pattern  distortion
With   a   raster   pattern   the  size   of  which   is   adi.usted   so  that  the
widest points of the  pattern  just touch the sides of a, square 3.075  in.
on  a. side,  no  point on  these  pattern  sides  will  lie  within  an  inscribed
square  2.925  in.  on  a  side.

Angle  between  x  and  y  deflection                                9oo±|o

MOUNTING  POSITION                                                                     Any
This  tube  should  not  be  supported  by  the  base  alone.
The  socket  should   under  no  circumstances  be  used  to  suppoi.t  the
tube.

OCTOBER   1959   (1)



DG I 3-34 OSCILLOSCOPE  TUBE

OPERATING   CONDITIONS
Va4
Val+a3

**Va2
*Vg

la2

Sx
Sy

*ln  no  circumstances  must  the  d.c.  value  of the  grid  bias  be  allowed
to  become  positive  with  respect to the  cathode.

**At  750/o  of Vg  cut-off value.

DEFLECTION   SENSITIVITY   LIMITS

Without  acceleration              With   acceleration
(Va4  ±  Va|+a3)                    (Va4  ±  2Val+a3)

965  to  1170                            765  to  950
Val+a3

1245  to  1560
Val+a3

EQulpMENT   DESIGN   RANGE

Focus  voltage  (Va2)

Grid  cut-off voltage

*Deflection  factor  (y' -y")

*Deflection  factor  (x' -x")

*V eA = V iL| +3.3

LIMITING    VALUES    (absolute  ratings)
Va4  max.
Va4  min.
Vat+a3  max.
Va,1+a3  min.
Va2  max.

-Vg  max.
Vxt_x~(pk,   max.
Vy,-y„(pk)   max.
Rx_a3  max.
Ry_a3  rna,X.
Rg-k  max.
Vh_k  max.  (cathode  positive)
Max.  ratio  of Va4/Val+a3

WEIGHT

OCTOBER   1.59   (I)

mm/V
Val+a3

1020 to  1260               mm/V
Val+a3

200 to  345V  per  kv  of accelera.tor
voltage   (Val+a3)
-22.7 to -37.5V  per  kv of acceler-
ator  voltage  (Vai+a3)

6.4  to  7.9V/cm  per  kv  of acceler-
ator  Volta.8e  (Vai+a3)

8.5 to 10.4V/cm  per  kv of acceler-
ator  Voltage  (Vai+a3)



OSCILLOSCOPE  TUBE DG 13-34
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OSCILLOSCOPE  TUBE DG I 3-34

4037 ) I
;tA,806040200I I

1111

Va4 = 3 kvVa|to3=l.5kv

'
11111 /

Va9lv2adjusted  toesharpfocus
'

/
/

/
/

/
/

/

/

/

/

/
/

/

Vg(V) -60 -40 -20 0

SCREEN   CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE

OCTOBER   1959   (I)



DG 13.34 OSCILLOSCOPE  TUBE

DC,3-34  I 4038 Ia'ro3(uA)'6001200BOO4000

1111

Va4=3kVVo|+a3=l.5kv

11111111

Va2adjusted  togI.vesharpfocus

/
/

/
/

/

/

/
/

I I

Vg (v ) -60                               -40                                -20                                 0

FINAL    ANODE    CuRRENT    PLOTTED    AGAINST    GRID    VOLTAGE

OCTOBER  t959   (I)



OSCILLOSCOPE  TUBE

!i,i:se£#c:=t::t!t,ioecg#hse:=:roni:tis?eii!,,I::;t;aa::n:pdohoj;itit:ua#!fl:e#ino!!nesni%eglflefaa:,t:dtfaoiffS!gaet#ed!!esn

DH I 3-78
DN 13178

The  only   diffierence   between   the   DH13-18   and   DN13~18   is   in   the   screen
Praperties  (see apprapriate section of data)

PRELIIVIINARY  DATA

This data should  be  read  in  conjunctit)n  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY   TUBES  which   precede  this

section  of th'e  handbook.

HEATER
Suitabl#or  parallel  operation  only,  a.c.  or  d.c.

Ih

CAPACITANCES
Cg-all
Ck-all
Cy'-all  (y"  earthed)
Cy"-all  (y'  earthed)
Cx'-all  (x~  earthed)
Cx"-all  (x'  earl,ned)
Cy,-y„
Cx,-x„

SCREEN

Fluorescent colour
Persistence
Minimum  useful  screen  diameter

Zii

1

HN
bl ue-green            green

medium        medium
10.8                  10.8           cm

Minimum  useful  scan  from  the  centre
of the tube face

x,-x„                                                                                           + 5.0         cm
y,-y"                                                                                            =2.0         cm

The   midpoint  of  the   useful   scan   will   be  within   3mm   of  the  geometric
centre  of the fa.ceplate With  Va4  =  6Vai+a3.

FOCUS.NG
Electrostatic

DEFLECTION
Double  electrostatic.
Both  x  and  y  plates  are  intended  for symmetrical  deflection

Deviation of linearity of deflection

I:!emast:h:ea::e:#}:v(:?yifeosb:°:kdae:,'e;c;t#:jdft2X5:r%;u':beyE[it:e::Pntai[SLHiF%¥tradtf#}

Raster distortion

¥ein:;ii§ntiisi§if#jps;!i:::::r;::i;:t;:::::::X:?:::::;;:#:;d:i:fo|:::er#i:::h;;

DECEMBER  1960  (1)



DH I 3-78
DN I 3-78

OSCILLOSCOPE   TUBE

Angle between x and y def[ection 900 + 1 0

Inter-plate shield  (i.p.s.)

;:;!e;c;thiir*i:e±svaii;;,:::sf::t:h':e:::i:aia;.3df:!u:;e:;in:siai:;;:,:i:,t:a::a:n::::nrr:r;|f;
connected to the lower end of the helical  post-deflection accelerator.

Deflection-plate shield (d.p.s.)

::h€xe:n:efuTi:::h:en:i:%:g::s§L:+d|:d:.Sj:atn:#,::Tsa9r:vrn::t:::ca:V:err¥a:8t::,°n':ti:::::

and  barrel  raster  distortion.

Deflection plates x'-x" and y'-y"

:ot,,:gaeine:tr::lcta.:neir:.3|es:fi:y,oj;aegee]::I.rat,i:;.:#;::E!taeITsep?n::r:::3ei
difference between the y  plates and ai+a3. RE

tAuj:YsjfTR;da::ieec€:i'etc£:°nde¥Fe'::]8oens:,::::£„fejsi:::i:'ptaspifrtthoef
the electron  bea,in  near the edge of scan.

Spot position

ovy5tEihfr:umb:hseh:e:::de#;::enndterf:e::etdhesE:;ewf!|::i.ewithinaradius

HEL.CAL  RESISTANCE
Minimum post-deflection acceleration helix resistance 300                 MQ

MOUNTING  POSITION                                                                   Any

[Rise:unboecsjt:#Ldstna°ntcebsebseu:Se°drtteods:¥ptohret:haseet:'b°ere.Thesocketshould

OPERATING  CONDITIONS
Va4
Vi.p.s.
Vd.TJ.S.

Val+a3
Va,2
Vg for  visual  cut-off
Sx
Sy

LINE  W[DTH
Va4
Val+a3
la4

*Line  width

10
1.67
1.67
1.67

180   to  590
-50  to ngo

0.3    too.36
1.32  to  1.78

*Measured  on  a circle of 30mm  diameter.

DECEMBER  1960  (I)

12
2.0
2.0
2.0

220   to 710
-60   to -96

0.25 to 0.3
1.08  to 1.47

10
1.67

500
0.4 u



OSCILLOSCOPE  TUBE
DH I 3-78
DN 13-78

DEFLECTION  SENSITIVITY  LIMITS
(Va4=6s¥al+a3)

Sy

E®ulpMENT  DESIGN   FLANGE
Focusing voltage rva2)

Grid  cut-off voltage (Vg)

Deflection factor
y' -y"  N ordFOv i.++ae)

x'-X" rya4 = 6Vai+a3)

Focus  electrode Current (la2)
Grid  circuit  resistance  (Rg  max.)

!9j9io       cm/v
Val+a3

216 to 294
Val+a3

cm/V

1 tsoft°ag:5ivvar:ae3;  kv  °f  accelerator

-33oit°ag¥(¥a]P+eacr) kv  of  accelerator

3v.:I:°g4e.6#:Ta3P)erkvofaccelerator

1:.o7i::g:°#[Tasp)erkvofaccelerator

-15 to  +10prA

1.5MQ

LIMITING  VALUES  (design centre  ratings)
Va4 max.
Va4  min.

#.ip:.:a.:=ma5..
Vat+a8  min.
Max.  ratio of Va4/Va,1+a3
Va2  max.

-Vg  max.
+Vg  max.
+Vg(pk)  max.

Vx-ai+a3(pk)  max.
Vy~ai+a3(pk)  max.
Pal+a.3  max.

WEIGHT

!t::v:):::.(::#:::;:!:i,vee,,

Tube alone

DECEMBER  11960  (I)

12
6.0
2.1
2.2
2.1
1.0
6.0
1.5               kv

200V
0V
2.0V

500V
500V
6.0W
3.0 mw |c:m2

125V
200V

Page  D3



OSCILLOSCOPE  TUBE
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I:rl

a

TELEVISION
MONITOR  TUBE M2I-low

(Formerly  AW21-10)
PRELIMINARY  DATA

OulcK  REFERENCE  DATA
->``€   .i  in    rectan.ylqr    t?\Iev.ision  .  tyl).e    with    metal-backed.    grey    gloss     screen

primarily  intended  for  use  as  a  precision  m6ni{or.

+`  Deflection  angle                                                                                              900
';-q Focusing                                                                                             electrostatic

\`{: Resolution                                                                                               >650  lines

¥ Maximum  overall  length            FTgr€q||E|=i.:I;§-=                      247  mm

This data should  be  read  in  conjunction with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES,  which  precede  this
section  of the  handbook.

HEATER
Suitable for series  or  parallel  operation

Vh
lh

6.3V
300            rnA

:i;ri;e¥!¥!ue:sit:;:::ar:;;:r::n:.;t;h:!':o:i;:::nn:g',y'!T::.te:::s#rje:h:ean?:he:;::u;sge:dnT:uhs:

A        SCREEN
Metal  backed
Fluorescent colour                                                                                     white

Maximum  useful  screen  area                           see drawing on  page  D5

TYPICAL  OPERATING  CONDITIONS
Va2+a4-rim.
Val

lil

14
0 to 400

600
Vg (for visual  extinction  of focused  spot)               -35 to i7

*%#!:n#f:S::::::as:{°ai|S£Sjsnstur:§ijuts:r;:;a:n:Sijijsit::h:r:::u:f::jad:t:::u;[i,{n;tcI:Sfo}%°tc:ja::eel

OCTOBER  1962



M2l-low
(Formerly  AW21-10)

TELEVISION
MONITOR  TUBE

RESOLUTION

Resolution  over whole Of screen
With  V.2+,4

Va,1

>  650         lines
14kv
600V

This   tube   will   resolve   650   lines   measured   at   a   brightness   of  343   nits

(100 ft.-lamberts).   The  focus   voltage   is   adjusted   to  obtain  the   smallest
roundest   spot.   For   optimum   overall    resolution   an   external   centring
magnet  may  be  required.

CAPACITANCES

Cg-all

Ck-all

C,2+a4-M

6.0           pF

4.0           pF

250 to 350              pF

F:OCuSING

Etectrost.tic

The ran€e Of focus volta€e shown  in typical operating coi`ditions  results  in
optimum focus .t a beam current Of lqi^.

D(FLECTION
Doude minctic

NFEkENce Li..E c^u¢E
Scc page "

HOu NTI l`lG  .OSITIO.II
Any,  except vertical  with  the  screen  downward  and  th. axis Of the tube
making  an  angle  less than  ZOO with  th. vertical.

OCTOBER  1%2
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EE
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\     TELEVISION
MONITOR  TUBE

'`11

n

rl

M2l-low
(Formerly  AW21-10)

ABSOLUTE  MAXIMUM   RATINGS

±Va2+a4  max.
Va2+a4  min.

+Va3  max.
-Va3  max.

Vai  max.
Val  min.

-Vg  max.
*-Vg  min.

± Ia3  max.
± lal  max.
tvh€kathode  positive

d.c.  max.

cat:oT:xhegative
d.c.  max.
pk  max.

Rg-k  max.
Zg_k  max.  (f  =  50c/s)
Rh_k  max.
Zk-e  max.  (f =  50c/s)

±Adeciuate   precautions   should   be   taken   to   ensure   that   the   associated

i:g:hip:?.,:;:ce:#:hou:n¥t#r::Tvt.!,:::.:h:;d:e::i?b:T:5:,.i:ocra:::g,,:!eaepMo:i,'abj:
*The  d.c.  value  of  bias  must  not  be  such  as  to  allow  the  grid  to  become

positive with  respect to the cathode, except during the period  immediately
after  switching  the  receiver  on  or  off  when  it  may  be  allowed  to  rise  to
+1V.   The   maximum   positive   excursion   of  the   video   signal    must   not
exceed  +2V,  and  at this  voltage  the  grid  current  may  be  expected  to  be
approximately  2mA.

tln  order  to  avoid  excessive  hum  the  a.c.  component`of Vh_k  should  be  as
low  as  possible  (<  20Vr.in.s.).
During  a  warming-up   period   not  excee.ding  45s,   vh_k(pk)   max.   (cathode

Wshj:LV:)h:Sha:'a°t:re|sti: :jsseerti:s4`c3¥i.„  or ea.rthed,  Zk  max.  is  100kQ.  where
Zk  is the 50c/s  impedance  between  earth  and  cathode.  When the  heater is
supplied  from  a separate  transformer  Rh_k  is  1 MQ.

WARNING
X-ray  shielding  is  advisable  to  give  protection  against  possible  d?nger  of
personal  injury arising from  prolonged exposure at close  range to this tube.

WEIGHT
Tube alone

OCTOBER  1962
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M2I-low
(Formerly  AW21-10)

TELEVISION     +
MONITOR  TUBE

Ref   line

All  dimensions  in  mm

REFERENCE   LINE     GAUGE

E=



TELEVIsloN
MONITOR  TUBE-

rl

a

ZiiE

M2I-low
(Formerly  AW21-10)





TELEVISION
MONITOR  TUBE M2I-10

(Formerly  AW21-10)

I I I I
1

I Bro7 Ia2to4(LLA)100080C\6cO4002000
I

M2'-
( I

I I                                              I                                              1111
I

(

I

Va2+o4=Va3adjusgiveOpt14kvted -toimrimfoc

uS

) I

)

I

I I

I

I

I

Jl
JI11 .`

I '
I r

I '
I I
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I
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J'
I

I ' I
J J' ' '

/

' ' t
/

/
- '

/ '

0 0 a
/

J±

// I

I // /
I / /

I

I

I

I

vg(v)                  -60                         --40 -20

FINAL  ANODE   CURRENT.PLOTTED   AGAINST   GRID   VOLTAGE

GRID   MODULATION   `

OCTOBER  ll.6Z Page C1



M2I-low
(F:ormerly  AW21-10)

TELEVISION
MONITOR  TUBE

VoCut-off)(v)-loo-80-6-40-200 M2,-,oW    I I I

8108

11                                    I                                   111

Vae„4  -14kvVa30djustedtogiveoptimum focus

\\
is

®{
.C I I

II

\\id`|et
a

I

400                            GOO                                  BOO                                  10 00 Va,(V)

LIMITS   OF   GRID   CUT-OFF   VOLTAGE   PLOTTED   AGAINST   FIRST   ANODE

VOLTAGE

OCTOBER  1962



TELEVISION
MONITOR  TUBE M2I-low

(Formerly  AW21-10)
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(St!u)      a,OuD u' uJ nl

LIGHT  OUTPUT  PLOTTED  AGAINST  FINAL  ANODE  CURRENT

(1  nit  =  0.292 foot-lamberts  =  0.292 e.f.c.)

OCTOBER  1962 Page C,
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TELEVISION  TUBE

Direct  viewing    television     tube    with   ll-in.
diagonal   rectangular metal-backed grey-glassa

a

rl

MW43-69Z
screen.   This   tube   has   magnetic   focusing   and   10'  magnetic  deflection.

This    data    should   be    read    in    conjunction    with    GENERAL   OPERATIONAL
RECOIVIMENDATIONS -CATHODE   RAY  TUBES

HEATER
Suitable  for series  or  parallel  operation.

Vh                                                                                                            6.3              V
lh                                                                                                    30o             rnA

#uosttei.(:pepx'::se:og:fvire:.:p;rha:ino:hoen:I)jpTyh:ss:ti:c::3t::.vwi::
used   in   a   series   heater   chain   a   current   limiting   device   may   be
necessary  in  the  circuit to  ensure  that  this  voltage  is  not  exceeded.

EXTERNAL   CONDUCTIVE   COATING

!ii:S::S:;§npt:h;:pi:Rot::t:::b:e:#iak:I,dn:g:;ui¥d:d;jait;P:::#:'i;;::tjF:::hj,:d!etai:htr:stii:
not  be  used  for  making  contact  to  the  external  conductive  coating.

CAPACITANCES
Cg-all
Ck_all
Ck+a2-all
Ca3-M

SCREEN
Metal-backed
Fluorescent  colour
Light  transmission
Useful  screen  area

FOCuSING
Magnetic

DEFLECTION
Double  magnetic

<8pF
=6pF

=11                pF
1100                 pF

White
66

See  drawing  on  p.  3

ION  TRAP
This  tube   does   not  use   an   external   ion   trap   magnet.When  used
as  a  replacement  for  ion  trap  types,  the  ion  trap  magnet  and  any
lead  connected  to  it should  be  discarded.

REFERENCE   LINE   GAUGE
See  `General  opera.tional  recommendations-cathode  ray  tubes'.

MOUNTING   POSITION                                                                                        Any

t|h.#u.bF._idosckaentds5.ouL|R.3R.tdb`e.rREgvd:y,,in..a,uy:t#.bbu=.i5#q,,.hua#
ference  of the  ba,se  shell  will  fall  within  a  circle  having  a  diameter
of 55mm  which  is  centred  upon  the  perpendicular  from  the  centre
of the face.

AUGUST  1967 MW43-69Z     Page  D1



MW43-69Z TELEVISION  TUBE

PREFOCuSI NG

;cpr::S:Pa°::nv::Zt;hi::;r,e:stnp:::o:fio|t:ya:rfeo:i::tsnh8befe:?dsalr=e:;:ct:haet2f::nttoyjat2:i:u:;
uniformity  of  focus   is  obtained   over  the  whole  screen.   If  Val   is

:i:rewai:tdhtohfetiE°:,:!czteroa;tbheea:e?st|:c°rfe:sheed:Crr:seun,t![Sngrejdnuf:fder?::
focus at the edges of the screen.
With  increased  Vaa.  the  power of the external focusing  magnet  has
to  be increased.

TYPICAL   OPERATING   CONDITIONS
Va'S

Via
Val

*Vg for  cut-off

LIMITING  VALUES   (Design  centre  ratings)
"ve8 max.

Va8  min.
V.a  max.
Val  min.
Vel  max.
V.1  min.

*-Vg  max.

t{¥_:I:tp:,:::atx:.:;:§t8h:o:::;at:s¥:e,;e,

Zbg=:#a¥..(f=50Hz)

#:::::S:BB'l)S:::::ii=B:€::::

14kv
OV

300V
J0 to no6            V

16kv
10kv
410V

-100               V
410V
200V
150V
125V
200V
410V

1

500
Se

*i:h:;i:;eis:E:iai:;etg;:ni{ii:uiiis;°p:jor;iu!Si::r::i:::d3::rh;in:u;i:£::an;::?rj:;ilo:vide:ed;:;icj;i:!j

to  be approximately 2mA.

**::te epxr:edeudct6S}.Va3 and  [t  (average Value for the whole screen)  must

tln order to avoid excessive hum the a.c. component of Vb_k should be
as  low as  possible  (<20Vr.in.e.).

ttDuring a warming-up  period  not exceeding 45 sec.

§When  the  heater is  in  a series  chain.  or earthed,  Zk  max.  is lookQ
where  Zk  is the 50Hz impedance  between  earth  and the cathode.
When the heater is supplied from a separate transformer Rh-k max
is  1.OMQ.

WEIGHT        Tube alone

AUGUST  1967
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TELEVISION  TUBE

A

EiE

MW43-69Z

Alldimensions  inmm              k  h      h

The  indicated  radius  of faceplate  curvature  is  not an  exact  but an  average  value.

AUGUST  1967 MW43-69Z    Page  D3
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TELEVISION  TUBE

Direct  viewing    television    tube    with     ll-in.

a

A

a

MW43-80Z
diagonal  rectangular metal-backed grey-glass
screen.   This   tube   has   magnetic   focusing   and   90`  magnetic  deflection.

This data should  be read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES

HEATER
Suitable for series  or  parallel  operation

V',                                                                                                                                6.3              V
Ih                                                                                                                            300             rnA

The  limits  of  heater  voltage  and  current  are  contained  in  `General  opera-
tional   recommendations-cathode   ray   tubes'.

:i°rri;::i::Eat;i:5:¢°::;eab:a':;u::re:j:o:;:£a!ie:::P!'!y:I:x::i:£:I:S:#:ra:y:gh:ea;9ctv::n:tr:y8e:dnT:uhs:

EXTERNAL  CONDUCTIVE  COATING

?hhj:Sttoubt:eh%Snaa,na::tdeern:'ayc°bneduu:tej:et:a?:;nviaeM±ma:8t#negcfaopract'::n::h.::
supply.  The  tube  marking  and  warning  labels  are  on  the  side  of the  cone

:Papk?:jgtecot#:acfi:n:i

CAPACITANCES
Cg-a,I
Ck--all
Ck+a2-all
Ca3-M

SCREEN
Metal  backed
Fluorescent  colour

bjs8ehftuit:::::njs:i::

anode  connector  and  this  side  should  not  be  used  for
the  external  conductive  coating.

:;!`;       i:
<11
1200

white
70

see  drawing  on  page  D4

FOCuSING
Magnetic

DEFLECTION
Double  magnetic

:::u:[mbeebacs:nsq,:Sej:ends.  the   following   Spreads   in   the   useful   screen   area
Picture  height

Maximum
Minimum

Picture width
Maximum
Minimum

Pict#rfjdjau8:hal

Minimum

284           mm
273           mm

369           mm
362           mm

400           in in
390           mm

The  spread  in  the  cone  length  can  be obtained  from  the  outline  drawing.

AUGUST  1967 MW43-80Z     Page  D1



MW43-80Z TELEVISION   TUBE

ION  TRAP

Teh;iacteu::n::::i.n:t..:;e,yapnes:#er,n.ai:::pt::En:taagnndet;nY|eeand::::e::e3
to  it  should  be  discarded.

REl=ERENCE   LINE  GAUGE

See  `General  operational   recommendations-cathode  ray  tubes'.

MOUNTING  POSITION                                                                          Any

The  tube  socket  should   not  be   rigidly  mounted   but  should  have  flexible
leads and  be allowed  to  move freely. The  bottom  circumference of the  base
shell   will  fall  within  a  circle  having  a  diameter  of  55mm  which   is   centred
upon  the  perpendicular from  the  centre  of the face.

PREFOCuSING

The  spot  size  and   uniformity  of  focus  depend   upon  V&2  .  At  Vu.2  zero  or
negative  with  respect  to  cathode  the  spot  size  at  the  centre  of the  screen
and   the  width   of  the  electron   beam   are  such   that  optimum   uniformity
of  focus  is  obtained   over  the  whole   screen.   If  Va2  is  increased,  the   spot
size  at  the  centre  of  the  screen  is  reduced  but  the  width  of the  electron
beam  is  increased,  resulting  in  inferior  focus  at  the  edges  of the  screen.

With  increased  Vn.2  .  the  power  of the  external  focusing  magnet  has  to  be
increased.

OPERATING  CONDITIONS

V.,,;I

V"2

Vll
VK  for  vlsual  extinction  of focused  raster

AUGUST   1967 MW43-80Z     Page  D2



TELEVISION  TUBEa

®

BEE

®

MW43180Z

LIMITING   VALUES  (design centre  ratings)

**Va3  max.

Va3  min.

Va2  max.

Va2  min.

Vat  max.
Val  min.

*-Vg  max.

tvh-k
Cathode positive

d.c.  max.

pk  max.
Cathode negative

d.c'  max.

pk max.
Rh_k  max.

Zk-a  max.  (f  =  50Hz)
Rg-k  max.

Zg_k  max.  (f =  50Hz)

Max.  ai  supply  source  impedance

Max.  a2 supply source  impedance

*The  d.c.  value  of  grid  bias  must  not  be  allowed  to  become  positive  with

respect to the cathode, except during the period  immediately after switch-
ing  the  receiver  on  or  off  when  it  may  be  allowed  to  rise  to  +1V.  The
maximum  positive  grid  excursion  of the  video  signal  may  reach  2V  and  at
this  voltage  the  grid  current  may  be  expected  to  be  approximately  2mA.

**The  product  of  Va3  and  lt  (average  value  for  the  whole  screen)  must  not

exceed  6W.

tln  order  to  avoid  excessive  hum  the  a.c.  component  Of Vh_k  should  be  as
low  as  possible  (<20Vr.in.s.).
During  a  warming-up   period   not  exceeding   45s   vh_k(pk)   max.   (cathode

positive)  is  allowed  to  rise to  410V.

WEIGHT
Tube alone

AUGUST  1967

6.4           kg
14lb

MW43-80Z    Page  D3



MW43180Z TELEVISION  TUBE

I-
I \---T-T--T---

15'!C„a•30'T1            6o'oR
I686F\

:'A3_  _i

Cavity conn

#acatb#rea
I'40.'0

CT8L

All  dimensions  in  mm
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3|ar::Li:`yY;:w;,n:g:u%;y:,;na:-;:t:e,w;t,he, 2g,`-a,sns       M W 5 3-2o
screen  and  having  a  loo  deflection  angle.-This
tube  ircorpor,aces  an   ion-trap  and  the-electron   gun   is  designed  to  give  uniform  focus
ovel  the  whole  screen.

HEATER
Suitable  for  series  or  parallel  operation.

Vh                                                                                                         6.3              V
Ill                                                                                                       300              rnA

#u°stten(oatpEX::et:;:5rJer:in:Peta£:°nnt°h:'!)u.ppTyhfsssu;ftechheedat::.Y#hag:
used   in   a   series   heater   chain   a   current   limiting   device   may   be
necessary  in  the  circuit  to  ensure  that  this  volta.ge  is  not  exceeded.

EXTERNAL  CONDUCTIVE  COATING

:fh:Sh[tsutboethhaes£:aixatneor::I::;dbuectj::dc::t;nr%vrd'ea:fa:::hcjanpga:;tra:f:
e.h.t.  supp,y.

CAPACITANCES
Cg-fill
Ck_all
Ck+a2_all
Ca3_M

SCREEN
Metal-backed
Fluorescent  colour
Light  transmission
Useful  screen  area

7.0           pF
5.0            pF
9.0           pF

1500               pF

White
66           0/o

See  drawing  on  p.  3

FOCuSING
Magnetic

DEFLECTloN
Double  rna.gnetic

ION-TRAP
Ion  trap  magnet field  intensity                                            63  to  78                G

The space  between  a  point 112mm  from  the  reference  line along the

:::i:t:r::f::r:i;tju:b€e:t:;:d:::h:::t:h;§8tj:o;nft::hi:p:i;essae::¥cu:|igt::te:#!n:tt;:i;gr€i:°anrg=:r::i
operational   recommendations-cathode   ray  tubes'   preceding  this
section  of the  handbook.
The  ion  trap  magnet  assembly should  be  ea.rthed.

REFERENCE  LINE  GAUGE
See   `General  operational   recommendations-cathode    ray   tubes.'

MOUNTING  POS.TION                                                                                          Any

#;j6tiuebFeasd°scka:tdsJe°ua',?o#:i::#:jvd:yfrTe°,;rtTefebbu:ttsoh:u:i:chua::
ference of the  base shell  will  fa.II  within  a  circle  having a diameter of
55mm  which  is  centred  upon  the  perpendicular  from  the  centre  of
the face.

'SSuE  1 MW53-20 757-1



TELEVISION  TUBE
Direct    viewing    television     tube    with     I1-in.
diagonal   rectangular  metal-_backed   grey   g!2s.sMW53-20

tubeincorporate"nion.t|apandthe:%c6ternonangdunh?:jndgs?g%€£oeflg#j°unn#fnos#.f{ch:Ss
over  the  whole  screen.

PREFOCUSING
The spot size and  uniformity of focus depends  upon  Va2.  At Va2 Zero

:fen:g:::Vne:itdh:::Pe;:d::C:;ht°hdee'et,t:tsr::tsJ::matatrheescuecnhtrteh:['

S::jjTTnmcr::::odr.TLteysopfo{oscj::;st:£:a:::€r:voefrtE:escT::[e[sscrreedeunc.e:f
but the width  of the electron  beam  is increased ;  resulting  in  inferior
fwcj:i a]tn:::a::8ev°af.2:hteh:Crpeoe£;r  of  the  external  focusing  magnet

has  to  be  increased.

TYPICAL   OPERATING  CONDITIONS
Va3
Va2
Val

*Vg  (for  cut-off)

LIMITING   VALUES  (Design  centre  ratings)

tva3  max.
V&3min.
Va2  max.
Vae  min.
Val  max.
Val  min.

*-Vg  max.

tvh_I  max.  (cathode  negative)

|Yhh=kk,pT,axria(xC.at(t:tdheo3:S;t:¥jet)ve)
Rg-k  max.
Zg_k  max.  (f±50c/s)
Rh_k  max.
Max.  aL supply  source  impedance
Max.  a2  supply  source  impedance

WEIGHT

kv
V
V
V

18kv
12kv
500V

-100               V
500V
200V
150V
125V
200V
410V

1.5         MQ
500             kQ

See  note  §
1.5      `MQ
1.5          MQ

*The  d.c.  value  of grid  bias  must  not  be  allowed  to  become  positive
with  respect to the  cathode,  except  during the  period  immediately
after switching the  receiver on or off when  it  rna.y  be allowed to  rise

L°ay+rte¥:hT£SamnadxiT:hTs::itj::VeetiTr:dgerfdcucr:i::n:f::;;:d::psejgtneaj
to  be approximately  2mA.

tThe  product  of Va3 and  lt  (average  value for the whole screen)  must
not exceed 6W.

tln  order to avoid  excessive  hum  the a.c.  component  of Vh_I should
be  as  low  as  possible  (<20Vr.in.a.).

±During  a. warming-up  period  not  exceeding  45 sec.

§When  the  heater  is  in  a series  chain,  or earthed,  Zk  max.  is lookf2,

Whheer:tz:hj:a::rejs5::/pspi[jTdp?:oa:C:s:::ya::ntr::;ftoerrm=nrdRhc_a:h:£::
is  1.OMr2.

Tube  alone
11.8  kg
26lb

MW53-20    757-2
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TELEVISION  TUBE
Direct    viewing    television    tube    with    21-in.
diagonal ~3rectangular  metal-backed   grey  glass

f,

1

C@

MW53-20
screen  and  having\a  loo  deflection  angle.  This
tube  incorporate:-oan  ion-trap  and  the  electron  gun  is  designed  to  give  uniform  focus
over the  whole  screen.

EZE

The  indicated  radius  of curva.ture  of the  faceplate  is  not  an  exact  but  an  average
value.

'SSUE   1 MW53-20    258-3



MW53120 TELEVISION  TUBE
Direct    viewing    television     tube     with    Z1-in.
diagonal   rectangular   metal-backed  grey  glass
screen  and  having  a  loo  deflection  angle.  This

tube  incorporates  an  ion-trap  and  the  electron  gun  is  designed  to  give  uniform  focus
over the  whole  screen.

I 1
I I    MW53-20 ( + I 11

#3,'000CooCOO4cOgoo.(
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EH

TELEVISION  TUBE

%j:r%;-a:,'ae;W::cn;£:g%//;#O:n::,/;t#:e#;¥%/#:
incorporates  an  ion  trap.

MW53-80

This data should  be  read  in  conjunction  with GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES.  which   precede  this
section of the handbook.

HEATER

Suitable  for  series  or  parallel  operation.

Vh                                                                                                                           6.3             V
lh                                                                                                                       300            rnA

The  limits  of heater voltage  and  current are  contained  in  `General  opera.
tional  recommendations-cathode  ray  tubes'.

Note (applies to series operation only). The surge heater voltage must not
exceed  9.5Vr.in.a.  when  the  supply  is  switched  on.  When  used  in  a  series
heater  chain  a  current  limiting  device  may  be  necessary  in  the  circuit  to
ensure that this voltage  is  not exceeded.

EXTERNAL  CONDUCTIVE  COATING

This  tube  has  an  external  conductive  coating,   M,  and  the  capacitance  of
this  to  the  final  anode  may  be  used  to  provide  smoothing  for  the  e.h.t.
supply.  The  tube  marking  and  warning  labels  are  on  the  side  of the  cone
opposite  the  final  anode  connector  and  this  side  should  not  be  used  for
making  contact to  the  external  coating.

CAPACITANCES

Cg-all

Ck-all

Ck+a2-all

Ca3-M

SCREEN

Metal  backed
Fluorescent  colour

Light transmission

Useful  screen  area

FOCuSING

Magnetic

DEl=LECTION

Double  magnetic

JANUARY   1961   (1)

white
75

see drawing on  page  D4

0/a-

Page  D1



MW53180 TELEVISION  TUBE

MOUNTING  POSITION                                                                       Any

The  tube  socket  should  not  be  rigidly  mounted  but  should  have  flexible
leads a.nd  be allowed to move freely. The bottom circumference of the base
shell  will  fall  within  a  circle  having  a  diameter  of 55mm  which  is  centred
upon  the  perpendicular from the centre of the face.

loN  TRAP

lan  trap  magnet field  intensity                                                         63 to 78               G

The space  between  a  point 112mm from  the  reference  line along the  neck
of the tube  and  the edge  of the  base should  be  kept clear for the  ion  trap
magnet.  The  direction  of the  field  Of the  ion  trap  magnet  should  be  such
that  the  south  pole  is  adjacent to the  spigot.  The  procedure for adjusting
the ion trap magnet is given in the `General operational recommendations-
cathode  ray  tubes'  which  precede  this  section  of the  handbook.

The  ion  trap  magnet  assembly  should  be  earthed.

REFERENCE  LINE  GAUGE

See  `General  operational  recommendations-cathode  ray  tubes'.

PREFOCuSI NG

The  spot  size  and  uniformity  of focus  depends  upon  Va2 .  At  Va2  zero  or
negative with  respect to ca.thode, the spot size a.t the centre of the screen
and  the  width  of  the  electron   beam  are  such  that  optimum   uniformity
of  focus  is  obtained  over  the  whole  screen.  If  Va2  is  increased,  the  spot
size  at  the  centre  of the  screen  is  reduced  but  the  width  of the  electron
beam  is  increased:  resulting  in  inferior  focus  at  the  edge  of the  screen.

With  increased  Va2 ,  the  power of the  external  focusing  magnet  has  to  be
increased.

OPERATING  CONDITIONS

Va3
Va2
Val

*Vg for visual  extinction  of focused  raster

JANUARY  t.61  (1)

16kv
OV

300V
-40 to too             V

Page D2
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TELEVISION  TUBE MW53-80

a

®

€®

LIMITING  VALUES  (design  centre  ratings)

tva3  max.
Va3  min.

Va2  max.
Va2  min.
Vai  max.
Val  min.

*-Vg max.

Svh-k
Cathode  positive

d.c.  max.

pk  max.
Cathode  negative

d.c.  max.

pk max.
Rl`-k  max.
Zk_e  max.  (f =  50c/s)
Rg-k  max.
Zg_k  max.  (f  =  50c/s)
Max.  ai  supply source  impedance
Max.  a2  supply source  impedance

*iisd:E;d{:;nit;uii::p:::i,lid:edb:::id€¥§j!e::r;d:e;n:ie;to8a£:ia:I:e::i:i::ib{;ijfa::d§s::::::I:ae:iiitij;

2mA.

t:£:e:dr°6i8;;.Of Va,3  and  lt  (average  Value for Che  whole  screen)  must  not

±ln  order to  avoid  excessive  hum  the  a.c.  component  of ViL_k should  be  as+
low   as   possible   (<20Vr.in.a.).

Pousi:Tv8e)a jsw:|ri:tne8d-utpo Prfsr:°tdo n4::ve.Xceed i n8  45Si  Vh-k(pw   max.  (cathode

WEIGHT

Tube alone

JANUARY  11.61  (.I)

1"5     i8
25



MW53-80 TELEVISION  TUBE

4'6 ±3.2I

_-- s!®5i
6e.6R       83eR

Ii.. a37s

lo,ob'cntactarea

I

\
Conn-I1®0±'0 CO,fry

CTe

All  dimen.ione  in  mm

JANUARY  I.61  (I)
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TRIODE  THYRATRON

:;:a,:ect,:nr:::;:.as.£,,,,::at,t.yy,at:::,.gwn,.:£ne#t,.i:dcu°snt;;:;
control  apf>Iicotions.

ANl

This data sheet should  be read  in conjunction wi
OPERATIONAL   RECOMMENDATIONS-T
this  section  of the  Handbook.

LIMITING  VALUES  (absolute  ratings,  not de

lt  is  important that these  limits  are
as  mains  fluctuations,  component
be   taken    into    consideration    in
conditions.

------.---_-
Max.  peak  anode  voltage

Inverse

Forward

Max. cathode  current

Peak
Average  (max
Surge  (fault  F

Max.  negative  con

Before con
During  co

Max.  average
voltage

max.  duration

control-grid

loNS  AND
.   preceding

Eded  and  such  variations
d  switching  surges  must
actual    valve    operating

1.3           kv

650V

2.0A
300            rnA
15A

c_4±anode
(averaging

control-grid/`/u`r`r:ntiuringthe
anode   voltage   is   more   negative

-cathode  voltage

tive

ve  heating  time

Ambient  temperature  limits

lssuE  2   (Formerly   ME1502)

125V

10V

20mA

1.0         rnA

1.0         Mr2

25V
100V

3.7 to 4.3            V

30s

-75 to +9o           oc



ANI
TRIODE  THYRATRON

Triode  iner`-gas-fillled  thyratron  with  ne_gative  control
characteristiE.      Primarily     designed     for     industrial

control  applications.

CHARACTERIST.CS

Electrical

Heater voltage

Heater current at 4.0 V
Average
Maximum

Anode to control-grid  capacitance

Control-grid  to cathode  capacitance

Deionisation  time  (approx.)

Anode voltage  drop  (approx.)

Control  ratio

Mechanical

Type of cooling

Mounting  position

Max.  net weight

h®kh
a

Brjtisli 5fln
Base

ISSUE   2   (I:ormerly   ME1502)

u
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TRIODE  THYRATRON

#°rdaect:nr;s'tt,:c:as-g;'jemda#,}'°tdr:sn,.g:':tfnig,at'.;;dcu°snt#:;
control  applications.
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ANI
TRIODE  THYRATRON

::'a#aec:en,a,#:S-fi"#:mtah,X[yat'3€s%'cntoehnd.n,eofioara`:V#.
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GRID   ION   CURRENT  CHARACTERISTIC
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BACKWARD-WAVE  OSCILLATOR
Frequency:         `X'  band,  electronically tunable.
Power  output:   20mw  minimum.

Eii

®

EiE

a

BA9-20
:°onds;;:t:{o';:..:s#,i:a:n:i:e';#:e:nefhce:rie;€„pcC:atcp;;:en'e:t`,tohnda.;ayd°e#structure.

This  data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS -MICROWAVE     DEVICES:     INTRODUCTION
and  BACKWARD-WAVE  OSCILLATORS  which  precede  this  section  of

the  handbook.

CHARACTERISTICS
Frequency  electronically tunable  over the

range
Dela.y structure  voltage

i -|.5Gcls
f  =  11.5Gc/s

Sensitivity  over frequency  range
Power output over frequency  range
Grid  voltage  for  maximum  output

for zero output
Signal  to  noise  ratio  per c/s  of bandwidth

CATHODE
Indirectly  heated

Vh
lh

lh(surge)  max.

M''n.        Max.                     +
7.5            12                       Gc/s

380            410                           V
1.3               1.5                       kv

2.0           10      Mc/sperv
2!0          -              rr\W

0V
-       -100                    V

160             -       dBperc/s

The  cathode  must  be  heated  for  at  least  2  minutes  before  the  application
of h.t.  voltage.

CAPACITANCES
Ch,]{-all

Cg-all

Ca-all

Cdelay  structure-all

.TYPICAL  OPERATION
f
Vdelay  structure

ldelay  structure

Va
la

Vg

Pout

OPERATING  SEQUENCE
See  appropriate  section  in  General  operational  recommendations -micro-
wave  devices:  ba.ckwa.rd-wave oscilla,tors,

MAY  1962



BA9-20 BACKWARD-WAVE   OSCILLATOR

COOLING
Fo reed-ai r.

The  cooling  air  requirements  for  the  tube  in  the  mounts  SB-1   and  SB-2
are  given  in  the  curve  on  page  C3.

When  the  mount  PB-1   is  used  a  minimum  flow  of cooling  air  of 3ft3/min.
should  be directed  as shown  on  the outline drawing on  page  D3.

Tmou[Lt  max.  (at  specified  point)                                                               120

ABSOLUTE  MAXIMUM   RATINGS
Vdelay structure  max.

Vdelay  structure  min.

Pdelay  structure  max.
Ik  max.
Va  max.
Ia  max.

+Vg  max.
-Vg  max.

vh-k(pk)  max.

MOUNTING  POSITION

PHYSICAL  DATA

Weight  (mount  only)   PB-1

SB-1,   SB-2
(1:.o

OC

u

lb
k8
lb

kg

OuTPUT  CONNECTION
Rectangular  waveguide  WG16  with  screwed  ring  flange  5985-99-0830003.

ACCESSORIES
Permanent  magnet  mount
Mount  with  aluminium  foil  solenoid  for

PB-1

operation  at  low ambient temperatures                              SB-1
Mount  with  aluminium  foil  solenoid  for

operation  at  high  ambient temperatures                             SB-2

SOLENOID  OPERATING  CONDITIONS
The three types  are  intended  for constant current operation.

Current
Voltage
Tamb

Cooling

MAY  t962

SB-1                            SB-2
7.5                                  13                            A

26                                     17                            V

25                                    25                         oC
Forced-ai r                  Forced-ai r

u



BA9-20BACKWARD-WAVE  OSCILLATOR
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BACKWARD-WAVE  OSCILLATORBA9-20

OuTLINE  AND   DIMENSIONS   OF   MOUNTS  SB-1   AND  SB-2
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BACKWARD-WAVE   OSCILLATOR BA9120

OUTLINE  AND  DIMENSIONS  OF  MOUNT  PB-1
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BACKWARD-WAVE  OSCILLATOR BA9-20
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BA9-20 BACKWARD-WAVE  OSCILLATOR
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BACKWARD-WAVE  OSCILLATOR BA9-20
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OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope   tubes    with    5-in.   diameter
screen.     These   tubes   are   fiitted   with   a   Post-deflection
accelerator.A

a

ZL=]

fh

D813.2
DG13-2
DP13-2

HEATER
Suitable  for  parallel  operation  only.

Vh

ln

CAPACITANCES

Cg-all

Ck_all

Cx'_all  (x"  earthed)

Cx"_all  (x' egrthed)

Cy'_all  (y"  earthed)

Cy"_till  (y' earthed)

Cx,_x"

Cy,-y„

Cx, i" -y' y"

Cg-(x.+x"+y,+y„)

Ck-(x'+l„+y+,+y")

Fluorescent colour-
DB13-2

DG13-2
D P1 3-2

Persistence-
D813-2
DG13-2
DP13-2

FOCUSI NG                       Electrostatic

blue

green
blue with  green  a.fterglow

short
medium

long

DEFLECTI ON                 Double  electrostatic

Both x and y plates are suitable for symmetrical deflection
only.

:::en°tp:iThuomuidspb:tthqeusa:jiyeatsh:1+rna:apnott:{'jeaf.t°rp'ate+

ISSUE   3 DB/G/P13-2     757-1



D813-2
DG 13-2
DP13-2

OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope    tubes   with    5-in.   diameter

screen.     These   tubes    are   filtted   with    a   Post-deflection
accelerator.

MOUNTING  POSITloN

These  tubes  should  not  be  supported  by  the  base  alone

TYPICAL  OPERATING  CONDITIONS

Without
acceleration

Va4                                                                  2.0

Vat+a3                                                      2. 0

Va2                                 400 to 720
*Vg                               45 to-100

lai+a3                                               0  to  1.6

la2                                  -15  to  +10

Sx                                          0.37  to  o.45

Sy                                           0.43  to  o.51
**Line  width                                         0.4

With
acceleration

4.0

2.0

400 to 720
45 to -100

0  to  1.6
-15 to  +10

0.29  to  0.37

0.34  to  0.42

0.3

Any

*In   no   circumstances   must   the  grid   be  allowed   to   become   positive
with   respect  to  the  cathode.

**Measured  on  a  circle  of 50mm  diameter  with  lt±0.5LtA.

LIMITING  VALUES   (Design  centre  ratings)

Va]

vai+a3  max.

Pal+a3  max.

va2  max.
-Vg  max.
vx`_x"tpk,   max.

vy,-y"(pk)  max-

Pt,av)  max.
Rx_a3  max.

Ry_a3  max.

Rg-k  max.

vh_k  max.

150V

450V
450V

3.0 mw/cm2
5.0              MQ

5.0              MQ

1.5                MQ

125                 V+

DB/G/P13-2     757-2



OSCILLOSCOPE  TUBES

Direct   viewing    oscilloscope    tubes    with    5-in.    diameter

screen.     These   tubes   are   filtted   with   a   Post-deflection
accelerator.r\

a

iiE

®

D 8 I 3 12
DG 13-2
DP13-2

I_

kh1\

l-?_5-3s

y'y"

131 to '35  ---+

hh

814A   (Diheptal)     Base

All   dimensions  ln  mm

DB/G/P13-2     356-3



D813-2
DG I 3-2
DP13-2

OSCILLOSCOPE  TUBES

Direct   viewing    oscilloscope   tubes   with    S-in.    diameter

screen.   These   tubes    are   filtted   with    a   Post-deflection
acce/erator.

DBDGDP 131313 -2-2-2 2 33 2
(:)806040200

I

VaVa 4=I+ 2t03 o4=2 kvkv

/
/

V9 I(v) -60 -40 -20 a

SCREEN   CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE

lssuE  3 DB/G/P13-2     356-4



OSCILLOSCOPE  TUBES

Direct   viewing   oscilloscope    tubes    with    S-in.    diameter

screen.   These   tubes    are   fitted    with    a   Post-deflection
accelerator.a

tl

D a I 3 12
DG I 3-2
DP13-2

D a I 3 -2DG'3-2DP'3-2 2333
i;i+)a300'50010005cO0

1111

Vo4c2to4kVVoi+o3=2kV

Vq I (V)        -60                                        -40                                        -20                                         o

FIRST AND  THIRD  ANODE  CURRENT  PLOTTED  AGAINST  GRID  VOLTAGE

DB/G/P13-2     757-5
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OSCILLOSCOPE   TUBE
Direct  viewing   low  voltage  oscilloscope  tube  with

3-in.  diameter  screen.

DG7-32

This  data should  be  rea.d  in  conjunction  with  GENERAL  OPERATIONAL

RECOMMENDATIONS-CATHODE    RAY    TUBES,    included    in    this

volume  of the  handbook.

HEATER

Suitable  for  series  or  para.Ilel  operation

Vn

lh

rl

1

A

CAPACITANCES

Cg-all

Ck-all

Cx'-all   (x"   eartlled)

Cx"-all  (x'   earthed)

Cy'-all  (v"  earthed)

Cy"-all   (y`   earthed)

Cx,-x"

Cy,-y„

SCREEN

Fluorescent  colour
Persistence

6.3V

300            rnA

green
medium

FOCUSING

Electrosta.tic

DEFLECTION

Double  electrostatic
Both  x  and  y  plates  are  intended  for  symmetrical  deflection

lvlouNTING  POSITION Any

This  tube  should  not  be  supported  by  the  base  alone.  The  socket  should
under  no  circumstances  be  used  to support the tube.

OCTOBER  1958  (1) Page D1



DG7-32
OSCILLOSCOPE   TUBE

Direct  viewing   low  voltage  oscilloscope  tube  with
3-in. diameter screen.

TYPICAL  OPERATING  CONDITloNS

Val+a3
Va2

*Vg

la2

Sy

Sx

tLine  width

500V
0to  120                V

-50 to -100               V
-15to  +10            tiA

O.39mm/V
0.IJmmlv-
0.5        mm

*ln   no  circumstances  must  the  grid   be  allowed  to  become  positive,  with
respect to the  cathode.

tMeasured on a circle of 50mm diameter with Vai+a3  =  500V and  lt  ±  O.5HA.

t;:ei;:*a;::Ss:tr:e:n:t::C'¥{i::::fi;:C:in:ti;::;i::i:u[c€h:;:::e:Stt;::e:ji:3i'#[:CS:etT:tnh:ee:r¥s:ti;

DEFLECTION   SENSITIVITY   LIMITS

Sx

Sy

LIIVIITING   VALUES   (design  centre  ratings)

Vai+a3  max.
Vai+a3  min.

Pal+a3  max.
Va2  max.

-Vg  max.
VxJ_x~   (pk)   max.

Yy,-y~   (pk)   max.

Pt(av'  max.
Rx_a3  max.
Ry_a3  max.

Rg-k  max.
vh_k  max.

OCTOBER  1.58  (I)

120   to   150
Val+a3

175   to   215
Val+a3

mm`V+

mm/V

800V
400V
500             mw
200V
160V
750V
450V

3 .0 mw I cmz
5.0              MQ
5.0              MQ

500                  kQ
125V

Page D2

u

u



OSCILLOSCOPE   TUBE
Direct  viewing   low  voltage  oscilloscope  tube  with

3-in.  diameter  screen.
DG7-32

Orientation ot axes  ot  clef lection
as viewed  from screen en/

n

® HE

|hh

OCTOBER  1958  (1)

J.NC

All   dimensions    in   mm

y',d

Page C'



DG7-32
OSCILLOSCOPE   TUBE

Direct  viewing   low  voltage  oscilloscope  tube with
3-in.  diameter  screen.

2663 DG7-32 Ia'+a3(rnA)432I0

Ill

Vagiv2 adjusted•sharploc auS

/

/

/
/

/
/

/

®6)

i/ / /
/

*6` 0oO
€

Ji0a/
J>

/
/ // / /

/
/

vg (v)                           -,25 -I •. 75 SO 25 0

FINAL   ANODE    CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE

OCTOBER  1958  (I)



OSCILLOSCOPE   TUBE
Direct  view.Ing   low  voltage  oscilloscope  tube with

3-in.  diameter  screen.

DG7-32

2666 It(,A)2SOZOO150loo500

T IItl
Vogiv 2C adjust.dsharpfoc touS

/
/

/
I

/
/

/

/
/
/

/
/

/

/
/

/

/
/

/

/
/

/
/

/
/ /

i0
/

/

/3

/
/

/ iCoo
/ J>0

/ // / // / /
/

vg(V) -I 50 -12 5 -loo -75 -50 -2 5 0

SCREEN    CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE

OCTOBER  1958  (1)
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OSCILLOSCOPE  TUBE
Direct vi±wing  oscilloscope tube  with 4-in. flat-face
screen.  This  tube   is  filtted  with   a  Post  deflection
accelerator.   and   has   side   c()nnections    to-   the   x
and  y  Plates.

DH 10194

HEATER
SuitablS{or  paraHel  operation  only

'h

CAPACITANCES
Cg-all
Ck_all
Cx'_all  (x"   earthed)
Cx"_all  (x'earthed)
Cy'_all  (y"  earthed)
Cy"_au   (y'  earthed)
Cx,-x„
Cy,-y~
Cx,+x„-y,+y„
Cx,+x,-g+k
Cy,+y"-g+ I

SCREEN
Fluorescent colour
Persistence

FOCuSING
Electrostatic

6.3
550

3.8 to  5.6
3.2 to 4.8
2.9 to 4.4
2.9 to 4.4
2.4 to  3.6
2.4 to  3.6
1.2  to  1.8
1.3  to  1.9

<0.1
<0.1
<0.1

megdr,#:

DEFLECTION
Double  electrostatic

sEh:o::?d;t:g;ud#f:O:::r:;a:rF;fa°::besyra¥e:r:etor!:::I:5Edev:aft:°hne.def|ect|onpiates
Pattern  distortion

:::s'eanr€t[es°sf:#:ne85o;oS:I:h:asut:erfula::::nwYi|°ieotmdee:rat:!rr:nm-
these  mean  dimensions  by  more  than   2.5°/o    providing   Va4/Va3>2.

Angle  between  x  and  y  deflection                                 90°±|.5°

MOUNTING  POSIT|oN                                                                  Any
This  tube  should  not   be  supported  by  the  base   alone.  The   socket
should   under  no  circumstances   be  used  to  support  the  tube.

TYPICAL  OPERATING  CONDITIONS
Va4
Va3
Va2
Val
Vg

*V I, _JIB

tla2
Sx
Sy

4.0              kv
2.0              kv

460 to 530                   V
2.0              kv

-28 to -60                  V
220 to 340                    V

-50                 HA

8:235  ::((
*Beam  trapping  voltage.  In  order to obviate the  necessity for  pulsing

i;:;:tt#;a:;rd#::s:n:R:r:ott::,p:,:aayE::n:::ffp:ut,i:t:p::::s:#t::eh::t:::ei:ess:;[€:sn:o:ffij:a;,:leo:f

twith  Va2 set for focus,  and  at Vg ± -1.OV



DH I 0-94 OSC.LLOSCOPE  TUBE
Direct viewing oscilloscope tube with  4-in. flat-face
screen.   This  tube   is  fitted  with   a  Post  deflection
accelerator,   and   has   side    connections    to   the   x

and y Plates.

LINE   WIDTH   (measured  under  d.c.  conditions)
Va4
Va3
Va2
Val
Vg

4.0              kv
2.0              kv

adjusted  for focus
2.0              kv

value  corresponding to 0.05candelas

#j::Ttiospepeedriod
Distance from  screen  centre  (any  direction)
Line  resolution  (min,)

DEFLECTION  SENSITIVITY

0.6         kin/s+
10               ms+
0mm

30       lines/cm+

Without  acceleration   With  acceleration
(Va4  ±  Va3)                      (Va4  =  2Va3)

600                                480 to 625
TJ=3                                   V at,

1000                              790 to 985
V 8,R,                                                V i,A

mm/V

mm/V

With  Va4  ±  Va3 ,  a.n   undeflected  spot  will   lie  within   8.Omm   of  the
screen  centre.

LIMITING  VALUES
Vat  may.
Va4  min.
Va3  max.
Vaz  max.
Vai  max.
Vat_a3 max.

-tag,t#ixTax.
-Vg  min.

Vx_a3
Vy-a3

Pt(av.)   max.
Rx_a3  max.
Ry_a3  rna.X.
Rg-k  max.
VMn;:.(Prka)t:a:; va4/Va,3 for fun  screen  x  deflection

WEIGHT

10kv
1.0                kv
5.0               kv
1.5                kv
5.0              kv
5.0              kv
3.0W

200V
1.0V
1.0               kv
1.0                kv
3.0  mw/cm2
5.0              MQ
5.0              MQ
1.0               MQ

250V
2.0

EE

`-.

EE

EI
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OSCILLOSCOPE  TUBE
Direct viewing  oscilloscape tube with  4-in. flat-f.ace

:Cc'cce::;aTohr',S::!eh'.:sfitstjeddewc'.ot#n:ct?:::dt:'':::'.a:
and  y  Plates.

DH I 0-94

ERE

+90Z(-t
'.t

pin6          )           Pin7

0ricntotion  of axes   of  de{Iactlon
as  viav.d  from  .cr..n   .nd.

Notes
•This   toce   tla`  over   a   mlnlmum

ar.a   of   90  mrn   diomc`cr.

tThe   ol;al  distonc.   between

th.   radlal   planes  of  the   I  pins
and  the   a3   Pin   J`   2.Omm

Slde   connec`ors  =l.27dia

c_:=n:ctoT

o69±o2.°-ffl
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OSCILLOSCOPE  TUBE

?::€€=,Vjhee¥:cnag,°pSoCs'{'.°dsecfl#cet,:unb3c#hra5*o'rn,.ad#3ms%eercfloant.
nwe%'r°en:jgth°stehnesjtx;v:tnyda|dp|'oa#rs3s{netredp,:teodrtj::aarpep::Cqaut:r°ends.a

ft

EiR

I.-,

DH I 3-76
DN I 3.76

The  only   difference  between  the  DH13-16   and  DN13-16  is  in  the  screen

properties (see appropriate section of data).

PRELIIvllNARY  DATA

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES   which   precede  this

section  of the  handbook.

HEATER

Suitable for  parallel  operation  only,  a.c.  or d.c.

Vh
lh

CAPACITANCES

Cg-an
Ck-ar
Cx'-all  (x'  earthed)
Cx'-an  (x.  eartlied)
Cy'-all  (y'  earthed)
Cy"-all  (y'  eartlied)

Cx,-x,
Cy'-y„

SCREEN

6.3V
300            rnA

DH13-16               DN13=16

Fl uorescent colou r                            bl ue-green                     green
Persistence                                                    med iu in                         long
Minimum  useful  screen  diameter               108                           108            mm

Minimum  useful  scan                            Va4  =  2Va|+a3    Va4  =  4Val+a3
x'-x"                                                       100                         100           in in
y ,-y„                                                         60                           50          mm

:fh:h:jfdaE:;#:t:{theusefulscanw„Ibewithin3mmofthegeometriccentre

I=OCuSING
-          E I ect rostat i c.

DEFLECTION

Double electrostatic.

fBo°ctuhs,Xta:daYepr'aagt:Spaorteeitfaei:doefdtfh°er::fTeTt::rnjc3:ag:sfl::tdj°an[.+F:3rs°hpotjiTub=
equal.

MARCH  1960 (1)



DH 13-76
DN I 3-76

OSCILLOSCOPE  TUBE

Deviation of linearity of deflection

:::Soefnis:::V{thya|f95o}o°tohf:i-ex:saenf:iys':ay;'#en3:i:i#:rp?::t:'¥)h:°sre:sdi:,fj:tc;
for a deflection  of 25°/o  by  more than 20/o.

Raster distortion

¥ii::5i;;;#:t:e:r::P::i;r;:::{t::s:c#e:i:tert::a:#',:n°|faisra:::ii:uS:i§::!io;milt:x;:5i:i;in:::e!S{
Angle  between x aLnd y def[ection 900 + 1 0

Inter-plate  shield

§n;::t:h:net::aa:i,t:h3he:;::::ra:gt:::;{S:,:r::ssjsT:i:trc¥r:I;e:cv:eo::a;:::cu::::::;t:o£:;T:mt,:o%:o;f,f]j£6t%e::[
the  helical  post  deflection  accelerator.

Deflection-plate shield

I:e:§;x:t:o:fai#ae:s°;t:a:8:e:S€iab:e::!|::a:a:€a?c::i::e3::::d,¥t:lu:s;::u:pa:;dva°b#:r°:n#tt:oe:
distortion.

Deflection  plates x'-x" and y'-y"

:nn€:[n;raa3''sthhoeu,adve5:8eeqvu°:i.agfo°:rtohv:d:efs':Cmt:°nm:±tuersea:i::t:gvm°:::s8:

:f;:;:a:i:;t:i,:aynf:,:ayid£Se:f:::i#°##eefi:S:::]iv:pit:at:e:st:#r::net::ern::e;it:aep5a¥t%
the  electron  beam  near the  edge  of scan.

Spot position

With  the  tube  shielded,  the  undeflected  spot  will  lie  within  a  radius  of
5mm  from  the  geometric  centre  of the  tube  face.

HELICAL  RESISTANCE

Minimum  post-deflection  acceleration  helix  resistance                   300             Mf2

MOUNTING  POSITION                                                                       Any

rt:!nsc::bseh::fdu'fh:°sto:fe:uB:Our::g:g:i;pboa:teta|:n:Lbuerdernocircum-

MARCH  1960 (1)
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OSC.LLOSCOPE  TUBE DH I 3-76
DN I 3-76

OPERATING  CONDITIONS

Va4

Vi.p's.

Vd.p.8.

Val+a3
Va2

Vg for visual  cut-off
Sy

Sx

4.0                         6.0         kv
2.0                            1.5          kv
2.0                            1.5          kv
2.0                           1.5          kv

220 to 710           165 to 540               V
-60 to -96         45 to -72            V

1.7                              1.9   mm/V

0.46                         0.49 mm/V

LINE  WIDTH

Va4

Val+a3
[a4

*Line width

*Measured  on a circle of 40mm  diameter.

DEl=LECTION  SENSITIVITY  LIIvllTS

4.0                          6.0         kv
2.0                            1.5          kv
0.5                              0.5           prA

0.45                         0.45     mm

-,

ZEE

Sy

Sx

EOulpMENT  DESIGN  RANGE

Focusing volt:age  rva2)

Grid  cut-off voltage (Vg)

Deflection factor
y'_yin(NOA-_AN.I+8al

X'-X" (Va4  =  4Val+a3)

y'-y'IVoA--rNi±L+rdrB)

X'-X"  (V®4  =  2Val+a3)

Focus  electrode  Current (lai+a,3)

MARCH  I.cO (1)

(Va4  =  2Val+a3)          (Va4  =  4Val+a3)

2880 to 3920               2415 to 3300
Val+a3                               Val+a3

820 to looo                   660 to 795
Val+a3                                  Val+a3

110    to     355V     per    kv    of
accelerator   Voltage    (Vat+a3)

:::ei:ra?o8rv5:IrtakgYO{va]+a3)

:::ef.or.f;`r5VJ:#agpeer,vkaY+a:;

12:€]et:at.o5r.2¥£:tmag:erov{y+a:;
2.55  to  3.45V/cm   per  kv  of
accelerator   VOIta8e    (Vat+a3)
1.:.et,:ra`t2o.:V(c.T,agp.er(vkaY|a:;

-15 to  +10prA



DH I 3-76
DN I 3-76

OSCILLOSCOPE  TUBE

LIMITING  VALUES  (design  centre  ratings)

Va4  max.
Va4  min.

Vi.p.s.  max.

Va.p.s.  max.

Vat+a3  max.
Vai+a3  min.

Maximum  ratio  of  Va4/V®ito3
Va2  max.

-yg max.
+ Vg  max.
+ vg(pk)  max.

•               Yx~ai+a3(pk)  max.

V}'-al+a3(pk)  max.

Pal+a3  max.

Pt(av.)   max.
Rx-al+a3  max.
Ry-al+a3  max.
Rg-k  max.
Vh_k  max.  (cathode  negative)
Vh_k  max.  (cathode  positive)

WEIGHT

Tube alone

MARCH  1.60 (I)

EE

8.0
1.5

2.2
2.1

2,1

1.0

4.0
1.5                kv

200V
0V
2.0V

500V
500V
6.0W
3.0rnw|cm.2
5.0              MQ
5.0              MQ
1.5               MQ

125V
200V



OSCILLOSCOPE  TUBE DLI I 3176
DN 13176

EE

pin'x'
90. ± loo

y'\

pln8

x''y"

®
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OSCILLOSCOPE  TUBE

3,.,.a,;cett:;e#:gs::::;s.,.ofh7;c;.i,g:c;spefi::ebde:;:£fLn;
stages  of  distributed  Post  deflection   accelerationn

a

A

lil

DH I 3-97
and the deflection Plates are brought out to side connections.

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY   TUBES   which   precede   this
section  of the  handbook.

HEATER

SuitablShfor  Parallel  operation  only,  a.c.  or  d.c.

Ih

CAPACITANCES

Cg-all

Ck-all

Cx'-all  (x'  earthedl)

Cx.-a,11  (x'  earthed)

Cy'-all  (y'  eartned)

Cy.-all  (y'  earthed)

Cx'-x,
Cy,-y,

Cx,+x,-y,+y,

Cx,+x,-g+k

Cy,+y,-g+k

SCREEN

Fluorescent  colour

Persistence
*Minimum  useful  scan  from  the  centre  of the tube face

x,-x„
y,-y„

*With  Va5/Va3  =  5.5,  Va4/V&3  =  2.2

FOCuSING

Electrostatic

6.3

550

7.4
4.1

3.6

3.6

1.6

1.7

2.3

1.7

<100
<100
<100

blue-green

medium

+ 4.75       cm
+3.0         cm

DEFLECTION

Double  electrostatic
x  plates  are  suitable for symmetrical  operation  only.

y  plates  are  suitable  for  both  symmetrical  and  asymmetrical  operation,
Vertical   deflection,  defocusing  and   linearity   may   be  a   little  worse  with
asymmetrical  operation.

MARCH   1961   (I) Page D'



DH I 3197 OSCILLOSCOPE  TUBE

Raster distortion and deviation of linearity of deflection

Compared  with a normal  post deflector accelerator the use of a distributed
system  ena.bles  much  greater  p.d.a.  ratios  to  be  used,  with  a  consequent

gain  in  sensitivity  before serious  raster  pattern  distortion  occurs.
With  Va5/Va3  =  5.5,  Va4/Va3  =  2.2  and  the  mean   potential  of  the  x  and

y  plates  being  equal  to  the  potential  of  a3,  the  inter-plate  shield  and  the
external  conductive  coating,  the  following  figures  apply:

(a)    With a raster pattern the size of which  is adjusted so that the widest
points  of  the  raster   just  touch  the  sides  of  a  rectangle  76.5mm x
45.9mm,  no  point  on  these  raster  sides  will  lie  within  a  rectangle
73.5mmx44.1mm,   the   rectangles   being   placed   concentrically,   i.e.
maximum total  raster distortion  is  ±2°/o.

(b)    The  sensitivity  (for  both  x'-x"  and  y'-y"  plate  pairs  separately)  for
a deflection  of less  tha.n  750/o  of the  useful  scan  will  not  differ from
the  sensitivity  for  a  deflection  of  25%   by  more  than  2°/o.

Angle between x and y deflection                                                       9o±|.5°

MOUNTING  POSITION                                                                    Any

This  tube  should  not  be  supported  by  the  base  alone.  The  socket  should
under  no  circumstances  be  used  to  support  the  tube.

OPERATING  CONDITIONS

Va,5

Va4

Va,3

tvi.p.s.
Va2

Val
Vg for  cut-off

*Grid  drive

lfl5

**la2

Sx

Sy

*For  intensity  of 0.45cd

**With  Va2 set for focus  and  Vgi  =  -1.OV

tlnter-plate  shield  (i.p.s.)  connected  to  a3.

MARCH   1961   (1)

10

4.0
1.8

1.8

440 to 560
1.4

15 to -90
20
25

-100
0.38
0.8

u

e



OSCILLOSCOPE  TUBE DH I 3197

DEFLECTION  SENSITIVITY  LIMITS

Sx

Sy

®

EiR

Eiii

59 to 77
Va3

1 26 to 1 60IIm
The  sensitivities  vary   inversely  with  Va5  provided  that  the  p.d.a.   ratios
remain  constant.

EOulpMENT  DESIGN   RANGE
Deflection factor

x,-x"

y,-y„

LIMITING  VALUES  (absolute  ratings)

Va5  max.
Va5  min.

Va4  max.
Va3  max.
Va2  max.
Vat  max.
Va5-Va4  max.
Va4-Va3  max.
Va3-Va,2  max.
Va2-Vat  max.

-Vg max.
-Vg  min.

Pal+a3  max.
Vx-a3  max.
Vy-a3  max.

Pt(av')  max.
Rx-a3  max.
Ry-a3  max.
Rg-k  max.
ra5-a3  min.
v|i-k(pk)  max.
Mar.ratj8m°LVxa;/5V#3m(f;:4;iaa:±Z2.;;

WEIGHT
Tube alone

MARCH   1196]   tl)

:i:ccte?er`a:;9rvv/:Hag:e(rv:aY

:f2a..te:e.Zt::'::,aE:r,v:8Y

12kv
6.0              kv
5.5              kv
2.0              kv

750V
1.5               kv
8.0             kv
3.5              kv
2.2             kv
1.5               kv

200V
1.0Y

2.0W
500V
500V

5.0 mw /cm2
5.0             MQ
5.0                IVIQ

1.0             Mn
80Mn
250Y

5.5

1.25              kg
44oz

Pa8® D,



DH I 3-97 OSCILLOSCOPE  TUBE

tEt=L'c3:rmn::tT*si I    I
#aI `
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Lint a,

OsT;T\
+i+in -T

Covityconn.ctoro
CT8

(Max.pro}=S),

evfie

=3 i '6±3

J12 Tlp.a t§ x Pln.nceo'd
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11
cot?.8                     0
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8XL]

i   tTh. axial  disto
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rn5 between  the  rodInsfthex
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DUAL TRACE OSCILLOSCOPE
TUBE
Dg,§t,en§cat,43vnEhe£Ft%pf€dcu#::sct{euaeb§n€,jsoasfinftdt,:o]sn#doR§Pheeantd#:n§tt

a

®

Eiil

DHM I 0-93
d±±!±f±!±r  accelerator and  has-side connectilons  to the  x  and  y  plates.

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-CATHODE   RAY  TUBES   which   precede   this
section  of the  handbook.

HEATER
Suitable  for  parallel  operation  only

Vh
Ill

CAPACITANCES
Cg-a,,
Ck,_a] I

Cxl_all  (x2  earthed)
Cx2_all  (xl  earthed)
Cyl_all  (y2  earthed)
C}r2_all   (yl   earthed)

Cxl_x2
Cyl  -y2
Cy|_xl+x2
Cy2_xl+x2

SCREEN
Fluorescent  colour
Persistence

I=OCUSING
Electrostatic

6.3V
550            rnA

DEFLECTION
Double  electrostatic

i:i'a;Fas::;ta;{eBs:eepua::atdteenfd::bdyas:y°Eo¥ro¥ltbr!:e*€d:ev::,Cnto::[x;:s:?i:eTtrh::
ally  connected  to  a3.

Raster  distortion

=rhee,'eesns8#a°nf:teo/oedo8fe:h°ef:sreafsut,e:cE:tt:I,|#t°Sdee#::enfdr'ommentsA:::
mean  dimensions  by  more than  2.5%  Providing Va4/Va3>2.

A:g[: 3:::::: ;h:ntdwyo dye£,:i,tej:tTons                                <g8.oof „o
Spot  centrality

With   Va4  =  Va3,  both   undeflected   spots  will   be   within   8.Omm   of
the screen  centre.

Beam  equality

ovy:tphutb:fho.tbecaaTaeiau,Ptehr:i:toes:sdjt;nodfeY€h=dr'ubsetaeft:|i8iYoet:e"i8e::
than  0.02 candela.

:fybuosj#8b:asmui:able  magnet.  it  is  POssible  to  equalise  the  intensities



DHMlo-93
DUAL TRACE OSCILLOSCOPE

TUBE

MOUNTING  POSITION                                                                Any

sThh::I:u::dsehr°::dcrr:tu::t:::eps°Etee:s:Z::esubp¥:I:I:hn:.tTbhee.socket

OPERATING  CONDITIONS
Va4
Va3

*Va2

Val

**¥:1ul8
tla2

SI

:::.:

3.0
1.5

320 to 420
1.5

ro to -95
1 70 to 290

0  to  ZOO
0.37
0.37
0.37

*::#:°ec:;San;g!:h::gov:g:d:eft:t:n':§5hdtt:I:ter4:5Sc;:vym%:t:ha`ecSd::I±tajc£:=Ti:15:#

Va4  =  3kv.
**:;ie::!¥a!n:rd!!'':;I:a::i:je::8ie;n;;;i[it:e::rt#::%:Y;i:i:=;:Ik;:vn:seh:ce;i;::i}:nfiis:u;i;;naft

twith Va2 set for focus,  and  a.t Vg  =  -1.OV.

RESOLUTION  (measured  under d.c.  conditions)
Va4
Va3
V&2
Val
Vg

#::?tiosnpepeedriod
Line  resolution

DEFLECTION   SENSITIVITY  LIMITS

3.0                kv
1.5                  kv

adjui:;d for focus
kv

valuecorrespond6r6gt°°.38mc/ds

10ms
35          lines/cm

With  acceleration

IVul--TNut)
47.5  to  65

va8

47.5  to  65
Va3

47.5  to  65
Va3



DUAL TRACE OSCILLOSCOPE
TUBE DHM I 0-93

EQulpMENT  DESIGN   RANGE

Focusing  voltage  (Va2)

Grid  cut-off voltage  (Vg)

Deflection  factor  (Va4  =  2Va3)

X1-X2

yl-y2

a

A

rl

:8?ta:: (3::)v   per   kv   of   accelerator

;:ftzg:°(vi3}.3V  Per  kv  of  accelerator

¢:i:a::  iv;lay/Cm  Per  kv Of accelerator

::i:a::  iv;`3y/Cm  Per  kv  Of accelerator

ABSOLUTE  MAXIMUM   RATINGS

Va4  max.
Va4  min.
Va3  max.
Va3  min.
Va2  max.
Vat  max.
Val  min.
Va4_a3  max.
Pa(tot)   max.

-Vg  max.
-Vg  min.

Vx_a3  max.
Vyl_a3  max.
Vy2_a3  max.

Pt(av)   max.
Rx_a3  max.
Ryi_a3  rna.x.
Ry2_a3  max.
Rg-k
vh_ktpk,  max.
Max.  ratio  of Va4/Va3  for  full  screen  x  deflection

WEIGHT

Tube  alone
(6:8

Page  D3



DHM I 0-93
DUAL TRACE OSCILLOSCOPE

TUBE

EE
-.  `-:``: -   --

arr)1                           e_ § O RC14::oT8tyl`I_i`..i:

REJ3_y,11max
``I

y2:3' , 27rl±O-05'--'3.0mox

II Min   contactlength=3-09®

i,4-;in+xTIce    flat   withir`
over   a   rninimum

f  90mm  dia                 I-53-58-

®



DISC   SEAL   TRIODE

t#S:,I;:i;:nh:ft,egv#s;ntseenaje:„.fodreursaete,.:{oorncaenTr7cxj,Tnuemc,.:::,gt:
at  fre.quepcies  uP   to   2500Mc/s  as  a   low  noise  Preamplifiler   or
as  a  low-level  Power  amplifiler  uP  to  4000Mc|s.

Eiil

Jn

a

EC56

PRELIMINARY   DATA

This  data should  be  read  in  coni.unction  with  GENERAL  OPERATIONAL
RECOMMENDATIONS-TRANSMITTING    VALVES    included     in    this
volume   of  the   ha.ndbook.

HEATER
*Vh                                                                                                                                      6.3              V

Ih                                                                                                                               650             rnA
*The absolute maximum variation of heater volta.ge should  be less than ± 2% .

MOUNTING   POSITION                                                                        Any

CAPACITANCES   (measured  with  Vh±6.3V,  lk±OmA)
Ca-g
Ca_k
Cg-k

1.6             pF

3:84        3[

CHARACTERISTICS   (measured  at Va±180V,  la±30mA,  Vg±-2.8V)

gin                                                                                                                                19        rnA/V
pr43

COOLING
In  order  to  keep  within  the  seal  temperatures  a  low  velocity  air  flow  may
be  required.

Tanode  seal  max.
Tgrltl  seal  max.
Tcathode  seal  max.

INSuLATloN
Between  heater  and  cathode

Vh

¥:a-kka!Cea:i:::n:Ositlve)

LIMITING   VALUES    (absolute  ratings)

¥:,b+aT.ax.
Pa  max.
Ik  max.
1g  rna,x'

Pg  max.
*Pload  (d].i`er)   max.

+Vg  max.
-Vg  max.

Vh_k  max.  (cathode  positive)
Rg-k  max.
Rh_k  max.

*Grounded  grid  connection  (f =  4000Mc/s)

150                  OC
75OC
75OC



EC56
DISC   SEAL   TRIODE

|n,.g#::;:nh:ft,eg#'sfntseenaje:"';.d,eursaete,.g!o.'ncaenT,:.x'',Tnuemc,.:::f,:
at   frequencies   uP  to  2500Mc/s   as   a   low   ngise   PreampI_itie[   or

as  a  low-level  Power  amplifier  uP  to  4000Mc|s.

TYPICAL   OPERATING   CONDITIONS

f

Va,b)

Vg,b)

la

*Rk

Bandwidth  (-0.1dB)

Gain  (Pout  ±  1mw)

Pioad  (Gain  ±  6dB)

*Rk should  consist of a variable  resistor and  be adjusted  to give the  required

a.node  cilrrent.

®

u

®



DISC   SEAL   TRIODE
Indirectly   heated   disc   seal   triode   rated  for  a   maximum   anode
dissipcltion  of.low.  Intended  for  use   in  concentric   line  circuits
ot  frequencies   uP  to  Z500Mc|s   as   a   low   noise   Preamplifiler   or
as  a  low-level  Power  amplifiler  uP  to  4000Mc|s.

®

®

EC56

I max           L'7±°.2+               3.smin

L-%'+
F,9'

EEZE

"in(rig

O!;::;;€C;i:``;:;!r:ijj;:a;ig!e;S:I;i::,i.;`;::¥#::d

©TnooxdF6T5emc=entrici`yo"he

©#:L#:?de.:;ennn`€r!:,i;yno6.i8emm.
I
E      © :}:h(.OLear:enfsesou'c`hh:h.octc:#':|t!c

l`ts  into a  hole with  a diameter

::::.cstrymc'.Pnrt°rve`dd':,g,{hr':s}::`.jt.a
oxis  ot  the  hole  specilied in Fig  I.

®!i:::h,!o;::i:in;::`!iiog:,:::sc::i:mR;,£,:ey

:;#e:!no:::i;:eech:a?::ec:ts,`:o°F:,i:::'xy,s

IC          I(dc.)

Octal  E]as.

Plns 3and e arc connected  internally
to the  cathod.   disc  terminol



EC56 DISC   SEAL   TRIODE
Indirectly   heated   disc  seal   triode   rated  for   a   maximum   anode
dissipation  of.low.  Intended  for  use  in  concentric  line  circuits
at  frequencies   uP   to  2500Mc|s   as   a   low  noise  Preamplifiler  or

or as a  low-level Power amplifiler uP to 4000Mc/s.

3076
inlo^,eo604020a

Ill

Va = 180V

/

/

I I

vg(v)                       -6                               -4 -2 a
ANODE   CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE

L



DISC   SEAL   TR[ODE

#:`#nh:ft,eg\#'sfntseenaJe:r';.d,eu:aet:::::c:n?,f.x',Tnuemc,.:::,?,:
at  frequencies   uP  to  2S00Mc/s   as  a   low   noise   Preamplifiler   or
as  a  low-level  Power  amplifiler  uP  to  4000Mc/s.

EC56

A
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a
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ANODE   CuRRENT   PLOTTED   AGAINST   ANODE   VOLTAGE   WITH    GRID
VOLTAGE   AS    PARAMETER



EC56
DISC   SEAL   TRIODE

i:.g#::;:nh:ft,eg#s;n,seenaje;rip.d,eursaete,.:i:i.oenT,?cx',Tnuemc,.#:,g,:
at  frequencies  uP  to  Z500Mc|s   cls  a   low   noise   Preamplifoler  or

as  a  low-level  Power  amplifiler  uP  to  4000Mc|s.

ar\a0
.

3=ETI,>LJELt'0aaL00000n00000®

auluLLJ

Sig;i;i:aIi
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POWER   GAIN    AT   4000lv|c/s
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GAS-FILLED   TRIODE

Thyratron for  use  in  h.f. time  bases
and  conlrol  equipment.

r\

rl

EN3l

HEATER

CAPACITANCES

OPERATING   CONDITIONS   AS

Va_g  (pk)   max.

Yaa#rax.
'8  (Pk)   max.
Rg-k  min.
Rg.  k  max

OPERATING    CON

(Grid   connected   t

APRIL   1959   (1)

=`.--.

positivenega;y@

ALE--iTAY.ESH

ds

6.3V
I.3A

I.5

I.0

10

750
750
750
loo

0
33
35

150

RECTIFIER



EN3l GAS-FILLED   TRIODE

hhh

APRIL   ]959   (I)
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GAS-FILLED   TR[ODE

Thyratron for  use  in  H.F. time  bases
and  control  equipment.n

®

A

EN3I

EN3' II I II I. II .I II . . . II I I II I I I I I
I I II. I . .. I .I II. II . I. . I I I I II . II .. I

I . I II .I . II. I. II I I I .
I . I. II II I . .. -... .III I I I. I I II II II I II I

I I II I I II I I ...I . . . I. .- I I. I. I I.- - . .I II . I I I I I III I I I II . I . I I I I II. I II . . I -I .-I I . II I I I. I. I I I I II . . I I.I I I I I I II I I
I I II II I . . I II I II. II I I. I

I. I I I I I I I .II I . . . II II II I I III
I.I I II I IIII I I I I. II III I I .I I I I.I I . III I I . . I I . I I .IIII II . I I . . I II I

I II I III I I I I III I I I .I. . I.I I .II I II . I. I I .I I I. . I I II I I I

II I . I I I I . I
I I

. . II I
I

I

I I

I I

1 I I I

I I I I I

.io              -2o              -30             -40VSv)

CONTROL   CHARACTERISTIC



EN3I
GAS-FILLED   TRIODE

Thyratron  for  use  in  H.F. time  bases
and  control  equif)ment.

V .I. .
EN3l

. ..
(v)7cO6cO5cO4cO3cO2cOloo,I,II.

I 11 ' I.I 11 I I-I 11. 11.I.I I I I I.I 11 I 11.Ill-.- - - I I I . II ..
CF' lD CONNECTED TO CATHODE

I.
- I IIIII ..

Va a 250Vm,. .I. •.I I I REsERVoiR  c^PaclTANCE = 6rF I I...I . I I I- I II . II I I II. ..I I I -.I I . I I. I I I I I I I..II I I ..I I I . . . I •.. I III. I . ... . II I II I I I..II II I III. . IIII. I . . . I ..I•.. I I .I I I II I II I I .-I ..II I I. I..I . II I .II . II I I . II III . I I .I-I I I11. . I I I.I I I I I..I I I IIII II I.I- III I.I .I. . - III.I II I I I IIII I I --.-. I III I I .II I II I . I . . .I .-I.II II.I I ... . I.. .I-I I II IIII. . I I.. I II ..I I I I I I ..I.I I .I I I. I. . .I . . II II I I I I I. I I II II ..II. . I. I I II..- -I.II I I. .. II .I.I- II -.I II I I I II II.II II I I I I•.I. I . . I III I I I I I-.I.IIII II. I
LIMITING  RESISTANCE a looJL II 11-I ..I I - I ..I

-I IllI I11 I I I I IIllI I I I .. -. . .II . . I IIllI .I I . I,,ItZOO4cOA 11I .. 11 . .11.I •11I I II III 11,I11 I ..II . I.I . I .I I I.I .. I.II I I I 11 .11II I II I . I I11 I. I .11. I 11 . I . I 11II I I . . I . . II I II.II ..I ..II. .I...I
11 111I . I 11 I I . . I,I
11 I 111I I I IIIllI I . .I . I II . I I I .I I II .11I Ill. I . I I IllI IllI I I I IIII I I I .11

I I I

I I I

I I

11 11 11 11 .I
o                     io               2o                3o              4o     Iorfu

(rnA)

OUTPUT   VOLTAGE   PLOTTED   AGAINST   OUTPUT  CURRENT

ZE



SuBMINIATURE   TETRODE
THYRATRON
Subminiature   tetrode   inert   gas-fillled   thyratron   with
negative  control  characteristic.

EN70

LIMITING   VALUES   (absolute  ratings,  not  design  centre)

lt  is  important  that  these  limits  are  never
mains  fluctuations,   component  tolerances
taken   into  consideration   in  arriving  at  actual

Max.  peak  anode  voltage
Inverse
Forward

Max.  cathode  current
Peak
Average  (max.  averaging  time

®

r\

rl

Max.n38e?:jrveecco°nndt:::;::`dvoltage

During  conduction

Max.   average   positive   control-gri
voltage     more     positive    th
time   1    cycle)

Max.    peak    positive    control-g
time   that   the   anode   v
than  -10V

Max.    peak    positive    contro
time   that   the   anode
than  -10V

Max.  control-grid  resisto
*(Recommended

Max.  negative  shield-
Before  conduc
During  condu

Max.    average
voltage     in
time   1    cyc

**Max.  shield-€

Max.  peak  h{
Catho

Heater  voltage  li

ositive     tha.n

de  voltage

r   anode

durin

:-.-:_I.1-

must  be

500V
500V

100             rnA
20mA

200V
10V

i orJ             ,J.A

:`:--:--:-      .

2.0         rnA

3 0               [JA

10               M!2

100V
5.0V

25
100

5.7  to  6.9

10

100
-55 to  +70

desiraLble   that   the   control-grid   should   be   positive   when

:,:Stmh:rec:::::iyger:dha:e;|se¥ib#taywhneereedtht'oscb°end:tr!e°ante.:
the  recommended   minimum  value.

e   circuit   conditions   permit,   the   shield-grid   should    be   con-
nected   directly  to  the  cathode.

APRIL   I,59   (I)



EN70
SuBMINIATURE   TETRODE

THYRATRON

CHARACTERISTICS

Electrical
Heater voltage

Heater  current  at  6.3V

Average
Maximum

Anode  to  control-grid  capacitance
Input  capacitance

Output  capacitance
lonisation  time  (approx.)

Anode voltage drop
Critical  control-grid  current at  Va  =  350Vr".s.

Mechanical

Type  of cooling

Mounting   position

Convection
Any

Not-Direct soldered connections to the leads of this valve
must  be  at  least  5mm  from  the  seal  and  a.ny  bending  of the
valve  leads  must  be  at  least  1.5mm  from  the  seal.

Max.  net  weight

TYPICAL  OPERATING  CONDITloNS

Heater voltage
R.M.S.  a.node  voltage

Shield-grid  voltage

R.M.S.(Ct°8notor:'u-:r:fpYh°:::8:ithanodevoltage)

*Peak  control-grid  signal  voltage

Control-grid  circuit  resistance

Anode  circuit  resistance

0.1            oz
3.08

®

*The  frequency  of the  signal  is  high  compared  with  50c/s

APRIL   195.   (1)



SUBMINIATURE  TETRODE
THYRATRON
Subminiature   tetrode   inert   gas-fillled   thyratron   with
negative  control  characteristic.0

®

®

EN70

9.3-10.16

hh

Hill

92k

00
00
00

a92

(iom:::ubBmin:.:lure)

ISSUE  2  (Formerly  ME1500)

T

IIE__H--

EN70     158-3



EN70 SuBMINIATURE  TETRODE
THYRATRON

Subminiaturetetrodej:2:tatEvaes-cfi::et:o,thcYhraartarc°tne,%::ch.

g.8¢00®00N090

'025

A

// / I//
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V • lv ) 3                        -2                       -I                      a

CONTROL   CHARACTERISTIC

ISSUE  2  (former'ly  ME1500)
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SuBMINIATURE  TETRODE
THYRATRON
Subminiature   tetrode   inert   gas-fillled   thyratron   with
negative  control  characteristic.

®

®

a

®

EN70

N
I
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I•
I
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I

'

I.
I
I
'

I

I

I
/

/

i
IaI8Sa+''>S

. [V ) 300 200. 100• 0

SPREAD  OF  CONTROL  CHARACTERISTIC

lssuE  2  (Formerly  ME1500)



EN70
SUBMINIATURE  TETRODE

THYRATRON
Subminiature   tetrode   inert   gas-fillled   thyratron   with

negative  control  characteristic.
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HALF-WAVE  RECTIFIER

Indirectly  heated  halFwave  rectifier Primarily  intended for

operation  at high  altitudes.

Zii

®

Rid

6

EY84

PRELIMINARY  DATA

HEATER
Vh

lh

LIMITING  VALUES
P.I.V.  max.

Ia(pk)   max.

Vh_k  max.  (heater  negative)

caLpacitor  Input
lout  max.        (Va±500  Vr.in.s.)

(Va±625  Vr.in.s  )
C  max.

Riim   min.     (Vas500  Vr.in.s.)

(Va> 500  Vr.in.s.)

Choke   'nputout  max.      (Va±700  Vr  ms  )

L  min,

CHARACTERISTICS

6.3V

1.0A

Anode  voltage  drop  (lout=150  mA\                      22                V

TYPICAL     OPERATION     OF    TWO     VALVES     AS      Full-WAVE
RECTIFIER

CAPACITOR  INPUT
Vin(I. in.s.)                500ro-500

Riim  (per  anode)              150
*C  (50  c`s)                                  16

lout                                                  300

Vout                                            500

CHOKE  INPUT

6251)-62 5               V
250Q
16HF

250            rnA

635V
*   For  1,600  c/s  operation  the  same  I/V  relation  would  be

obtained  using  a  capacitor  of 0.5  prF.

Vln(r.in.s.)

L

lout

Vout

lssuE    2 EY84     1056-1



EY84 HALF-WAVE   RECT.FIER

Indirectly  heated  half-wave  rectifier Primarily  intended for
operation  at  high  altitudes.

oOo
00
00
00

B9A

Novel   Base

SSUE  2

u



HALF-WAVE   RECTIFIER

Indirectly heated  halFwave  rectifiler Primarily
intended  for  aperation  at  high  altitudes.0

EY84

Ia(rnA)250ZOO'50'cO500 3341 •ir EY84 i

I

/

I
I

i

/
/

/

I

I

I /

/
I
I

i

I

I

11

(

I

(

0'0203 0                            Va \V)

ANODE   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE

lssuE  3 EY84     1157-3



EY84
HALl=-WAVE   RECTIFIER

Indirectly  heated  half-wave  rectifiler Primarily

intended  for operation  at high  altitudes.

Iout(rnA)250ZOO150looSO0 II

i--i-+ II •H  -:y:4   )
I

[i
I'1 -i+ I    3342
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BOUNDARY  OF  OPERATION  WITH  CAPACITOR  0R  CHOKE  INPUT  FILTER

lssuE   3
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HALF-WAVE   RECTIFIER

Indirectly  heated  half:wave  rectifiler  Primarily

intended  fior operatlon  at high  altitudes.

EY84

r\

(a)250,ZOO, 11111 1! I 334411111 11 I11111 11111
I11111111...I.I hart  2

11111 Ill Ill

Capacitor  input filter  ba.ed upol`  ia(.urg.)-3.2^

Ill                            I                            111111111111111

Cmc.*=24rFlor1=.Cho60c|..^\.>coc|.
Cmax I sex 24/F

(c/.)

11111111                             I                             11111

BHm=P|+n2Rp+Rodd=/2Vin/r.in.S.`-Vo(.urge)ja(surge)

R|im = S.ricf  r.Si.tance  per anode . . I
aC R.  =  A..i.tancc ot th. troni/arm.I .tcondory
01

p,I   a,`Odci, Rp  =  Re.istonce  otth. trai`sformer primary
UC0 Road  = Add.d  .Cries  r..istance  per anod. / 1

~®
n  =  Primary  to  .econdory  ratio  in  half -v.ave

+g circuits  or primary  to hal.  secondary

s'50,,EJ.iCI•EEE:looSO0 ratio  in tull-wave  circuits

/

/

/

/
0                             2 cO                             400                             600                   (V I. ms)

Open  circuit   Secol`dary  voltogc

MINllvIUM  SERIES  ANODE  RESISTANCE  PLOTTED  AGAINST  OPEN  CIRCUIT
SECONDARY  VOLTAGE



EY84
HALl=-WAVE   RECTll=lER

Indirectly  heated  halFwave  rectifier  Primarily
intended  for  aperation  at high  altitudes.

lout(rnA)200150loo500 EY84 3346

11

Bclting  cl`art  3

111111

Capacitor  input  based  upon  ia(pk)max =90OmAIllIll 111111

1111111

Rcctiticotiomttlclency=;2°vu:`n{::g)a/a

111
111 11111 Ill
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i \
permi bleo On
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`< I
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\

I
I
I

o                  20                   4°         Rectittc°atioMttic!80'el,Cy00                              (a/.)

OUTPUT    CURRENT     PLOTTED     AGAINST     RECTIFICATION     EFFICIENCY u
lssuE  3



HALF-WAVE   RECTIFIER

Indirectly  heated  half-wave  rectifiler  Primarily
intended  for  operation  at high  altitudes.

EY84

Vout(v)'000BOO6cO4002000 EY84    I 1 3365

Ill
Operation  ot  two EY84 ostull-waverectitl.r(t=50c/s)
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EY84 HALF-WAVE   RECTIFIER

Indirectly  heated  half-wave  rectifiler  Primarily

intended  for operation  at high  oltitudes.
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DOUBLE-RESONATOR
KLYSTRON
F_requency:           `X'  band,mechanicallytunable.
P_over  output:    1_80W  min  at  10Gc|s.
Construction :     Double  resonator, water-cooled.a

fl

iiE

a

K89-150W

This data. should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS  -  MICROWAVE   DEVICES  which   precede  this

section  of the  handbook.

FREQUENCY  RANGE                                                                       8.6tol0         Gc/s

Mechanical  tuning  is  effected  by two  calibrated  controls.

CATHODE

Indirectly  heated

Vll

Ill

6.3V

800            rnA

Heating  time.  The  heater  voltage  should  be  applied  at least  3  minutes
before the  application  of h.t.  voltage.

MOUNTING  POSITION                                                                     Any

Two  2BA  holes  are  provided  in  the  resonator  block to facilitate  mounting
and to prevent the whole weight of the valve being placed on the waveguide
flange.

COOLING

Maximum  temperature of outlet water                                                 40             °C

Two water jackets are used, one surrounding the two resonators, the other
the  collector.  When  the two jackets  are connected  in  series  to a common
water  supply  the  inlet  must  be  on  the  collector side.  Rate  of flow  should
be  >1/2 gal/min  and  <1  gal/min.

LIMITING  VALUES   (absolute  ratings)

Maximum  collector and  resonators  voltage

Maximum  collector and  resonators  dissipation
Maximum  collector  current

Maximum  negative  grid  voltage

lvlaximum  positive grid  voltage

Maximum  standing  wave  ratio

DECEMBER   1959  (1)



KB9H 150W
DOUBLE-RESONATOR

KLYSTRON

TYPICAL  OPERATION

Principal  Mode  (Mode  A)

Frequency

Resonators/collector  voltage
Grid  Voltage

Collector current
Power input
Resonators/collector dissipation

Average  power output
Power output

Mode  a
Frequency

Resonators/col lector voltage
Grid  voltage
Collector current
Power input
Resonators/collector  dissipation

Power output

OPERATING   NOTES

1.    :eh%;:rdsvu:r:¥e:x:c:tf;:!dut;o:v:I(f:nrd:r:o:TPo:#m::e::i;y::o'!;uto;o#f::[fe:Se:q:jat:a:g:e;V:a:ra:::%';

of 1   :  100,000  is  to  be  maintained.

2.     :::hteheh.St:f:#ypeearrst°hne::I  it is advisable to operate wlth the positive pole

3.     ::aeTj°r:gieeaap#j:tuj::Soarntpjiv±beraijo°dnuEt::::ing  is  recommended, to avo|d

4.      The  tube  must  be  shielded  from  strong  external  magnetic  fields.

5.      The    number   of   mechanical   tuning   operations   extending    below   about
9Gc/s  or above  9.5Gc/s  should  be  limited  to  100,  to  avoid  damage  to  the
flexible diaphragm; between these frequencies there need  be no limitations.

WEIGHT

Valve  only

Shipping  weight

Dimensions  of  packing

DECEMBER   1959   (1)

{`97.75;203.oX243.75 ®



DOUBLE-RESONATOR
KLYSTRON KB9-150W

A

DECEMBER  195.  (1)
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FORWARD  WAVE  AMPLIFIER

application:        Broadband  low  power  amplifiler.
Frequency :           `X'  band.
Construction:     unpackaged.

LA913

This  data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-MICROWAVE     DEVICES:     INTRODUCTION
and  FORWARD  WAVE  AMPLIFIERS  which  precede  this  section  of the

handbook.

b©ap
CHARACTERISTICS

Frequency  band

Gain  (low  power  level)-over frequency
*Noise  factor

a

A

Ah

Saturation  power  output
Attenua.tion  (at  lk  =  OmA)

Input  match  in  recommended  moun
-broadband  (v.s.w.r.)

Output  match  in  recommended  mo
-broa.dband  (v,s.w,r.)

CATHODE

Indirectly  heated

Vh

lh

tllk

TYPICAL  OPERATION

As  an  input amp
of approved  des

r  using  a

:i-:i:i:`,:-,=:

6.3V

500            rnA

5.0         min

t magnet system

ioid   of  approved   design,   up   to   5dB   improvement   in   noise
obtained.



LA913 FORWARD  WAVE  AMPLII=lER

ABSOLUTE  MAXIMUM  RATINGS

Vcoiiector  max.

Ico]lector  max.

Pcollector  max.
Vheiix  max.

Iheiix  max.

Vg3  max.

1g3  max.

Vg2  max.

1g2  max.

-Vgl  max.

'g1  max.

Pin(signal)  max.

vh_k  max.

MOUNTING  POSITION

ACCESSORIES

Mount          Permanent  magnet
Solenoid

©



LA913FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AIVIPLIFIER LA9-3
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LA9-3 FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER LA913
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FORWARD  WAVE  AMPLIFIER
APplication:           Broadband  low power amt}Iifiler.

h

®

A

A

LA913B
Frequency=              .X.  band.
Construction:       Packaged. Periodic permanent magnet focussed.

PRELIMINARY  DATA

This data should  be read in conjunction with  GENERAL OPERATIONAL
RECOMMENDATIONS -MICROWAVE    DEVICES:   INTRODUCTION
and   FORWARD   WAVE   AMPLIFIERS   which   precede   this   section   of
the  handbook.

CHARACTERISTICS

Frequency   band
Gafjrne{'u°ewncpy°raenrdleYel)-Over

Noise factor
Saturation  power output
Attenuation  (at  lk =  OmA)
Input  match-broadband  (v.s.w.r.)
Output  match-broadband  (v.s.w.r.)

CATHODE

Indirectly  heated

Vh
lh
th-k

TYPICAL  OPERATION

f
Vcollector

Vhelix
Vg3

Vg2

Vgl
lcollector
Gain
Noise factor
Power output
Input  match  (v.s.w.r.)
Output  match  (v.s.w.r.)



LA913B FORWARD  WAVE  AMPLIFIER

ABSOLUTE  MAXIMUM  RATINGS

Vcoliector  max.
Ieollector  max.

Pcol]ector  max.
Vheiix  max.
Ihellx  max.
Vg3  max.
1g3  max.
Vg2  max.
1g2  max.

-Vgl  max.
1g1  max.

pin(slgnat)  max.
Vh_k  max.

MOUNTING  POSITION

DIMENSIONS
Inches                             Mi lli metres

2.39
5.275 ± 0.039
5.00
2.795±0.039
2.401 ± 0.008
5.40   ±0.12
7.828 + 0.008
3.11    ±0.08
1.77
3.976 ± 0.020
0.398 + 0.08

MAY  1962

86                 max.
1 34 + 1
127                   min.
71+1
61 + 0.2

137+3
198.84 ± 0.2
79+2
45

101 + 0.5
10+2



FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER
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LA9-3B FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER LA9-3B
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FORWARD  WAVE  AIVIPLIFIER

application:        Low  Power  amplifier,  broadband.
Frequency :           `J'  band.
Construction :     Unpackaged.

LA I 612

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS-MICROWAVE     DEVICES:     INTRODUCTION

and   FORWARD  WAVE  AMPLIFIERS  which

handbook.

CHARACTERISTICS

Frequency  band

Gain  (low  power  level)-over frequency  b

n

A

*Noise  factor

Saturation  power output

Attenuation  (at  lk  =  OmA)

CATHODE

Indirectly  heated

Vll

lh

TYPICAL  OPERATION

As  an  input  amplifi
iTii:-:`-3.,,

this  section  of the

§        sOVBN5n    vmA
iEilltE

periodicof,:::::des|F=     a
_-

E=EEEEE     EE

Vllelix

Vg3

Vg2

Vgl

lcollector

nt  magnet system

of  approved   design,   up   to  6dB   improvement   in   noise
e  obtained.



LA I 612 FORWARD  WAVE  AMPLIFIER

ABSOLUTE  MAXIMUM  RATINGS

Vcollector  max.

Icollector  max.

Pcollector  max.
Vheiix  max.

]heiix  max.

Vg3  max.

'g3  max.

Vg2  max.

1g2  max.

-Vgl  max.

1g1   rna.X.

Pin  (signal)  max.

Vll-k  max.

MOUNTING  POSITION

ACCESSORIES
Mount          Permanent  magnet

Solenoid

u

1.85        kv

500                L4A

800        mw
1.75        kv

60HA

200V
20HA

450V

20HA

150V

10HA

300         mw
50V

Any

P1 6 L-1

S16L-1



LA I 6-2FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER LA I 6-2
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TYPICAL   GAIN   PLOTTED   AGAINST   FREQUENCY



LA I 6-2 FORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER LA I 612
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F:ORWARD  WAVE  AMPLIFIER

t#P#Ceant:°y? :         5_?bwan%.We.r  am?Ii?.er,  broadband.

EI

fi

LA I 6-2C
Coristruction :       Packaged,  Periodic permanent  magnet focussed.

PRELIMINARY  DATA

This data should  be  read  in conjunction with  GENERAL OPERATIONAL
RECOMMENDATIONS-MICROWAVE    DEVICES:    INTRODUCTION
and   FORWARD  WAVE  AMPLIFIERS  which  precede  this section  of the

handbook

CHARACTERISTICS

Frequency  band

Gain  (low power level)-over frequency  band

Noise factor

Saturation  power output

Attenuation  (at lk =  OmA)

CATHODE

Indirectly  heated

Vh

'h

OPERATING  CONDITIONS

f

Vcollector

Vhe]lx

Vg8

Vg8

Vgl

lcollector

Gain

Noise factor

Power output

MAY 1962 Page D'



LA 16-2C FORWARD  WAVE  AMPLIFIER

ABSOLUTE  MAXIMUM  RATINGS

Vcoiiector  max.

Icollector  max.

Pcollector  max.
Vhei]x  max.

Ihelix  max.

Vg3  max.

1g3  max.

Vg2  max.

1g2  max.

-Vgl  max.

1g1  max.

Pin  (slgtiai)  max.

Vn_k  max.

MOUNTING  POSITION

DIMENSIONS
Inches                               Mi Ill metres

2.39                                 86                  max.

5.39+0.12                 137+3

7.828+ 0.008            198.84+ 0.2
3.11    +0.08              '79       +2

0.47                                 12

2.80                                    71

3.976+0.020            101 +0.5

12                                        305

MAY  1962

dia.

Page D2



LA I 6-2CFORWARD  WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER LA I 6-2C
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LA I 6-2C FORWARD  WAVE  AMPLIFIER
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SPECIAL  OuALITY
HALF-WAVE  RECTIFIER
S|)ecial  quality  halFwave  rectifier  Primarily   intended  for
operation at high altitudes  in equipment where  mechanical
vibration  and  shocks  are  unavoidable.

M809 I

This   data   should   be   read   in   conjunction   with   GENERAL   NOTES-
SPECIAL QUALITY VALVES which  precede this section of the handbook,
and  the  index  numbers  are  used  to  indicate  where  reference  should  be

made to  a specific  note.

HEATER
Vhl
lh

MOUNTING  POSITION

LIIVIITING   VALUES4   (absolute  ratings)

P.I.V.   max.
ia(pk)  max.
vh_k  max.
Ma.ximum  a.Ititude  for  full   P.I.V.   rating

#:Xi::::E:ec'ker(:th::ft(€:::¢roun°)uSoperation)
Tbuib  max.

6.3V
1.15            A

Any

2.0
900
650

60,000
2.5

500
220

TYPICAL  OPERATION  OF TWO  M8091  AS  Full-WAVE  RECTIFIER
Capacitor input

Yin(r.in.s.)

Riim  min.  (per  anode)
C  max.
lout  max.

2 x 500
150

16
300

TOp  cap
lyp. CT I

ICIC

BOA  Base

APRIL  '960  (I)

2x625                V
250                 f2
16HF

250            rnA



SPECIAL  QUALITY
HALF-WAVE   RECTIFIERM809 I
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M809 ISPECIAL  QUALITY
HALl=-WAVE   RECTIFIER
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1111
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SPECIAL  QUALITY
HALF-WAVE   RECTIFIERM809 I

<<
EE

1111

EEIi-i-
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APFtlL  1960  (1)



SPEC.AL  QUALITY
HALF-WAVE  RECTll=lER M809 I

Ia(rnA)250ZOO'50Ice500 61 54 M e09 I
/

I

1

/
/

/

/
/

(

/
/

/
/

/
/

/
i /

I

0 10 20 3 0 Va(V)

ANODE   CURRENT   PLOTTED  AGAINST  ANODE  VOLTAGE

SEPTEMBER   1959   (1)



M809 I SPECIAL  QUALITY
HALF-WAVE  RECTIFIER

Iout(rnA)250ZOO'SOloo500 Ill 111
I  M8oo,

I 6269Ill 11, IIll Ill 11Ill Ill Ill f}ating  chart   I11, 111 I,
11, Ill 11 IllIll 11, 11 111Ill 111 11 IllIll Ill I 11 Ill
11, Ill 11 11 11,
11, Ill I 11 IllIll 11, 11
111 111 11 11Ill 11, 11 11Ill 111 11Ill Ill 11Ill Ill I 11
111 Ill I 11
111 111 I 11
Ou • W A keinput i'terI

`1>

--*,--,i.

aOL'n ary Operation Ca Pa ta r  input 'tcr,
; i

i

i

o                                  Zoo                                400                                 GOO              V.in (T. "Bifv

BOUNDARY  OF  OPERATION   WITH   CAPACITOR  OR
CHOKE   INPUT   FILTER

SEPTEMBER  195.   (I) Page C2



SPECIAL  QUALITY
HALF-WAVE  RECTIFIER M809 I

(a)2500200 •8og, I I 6575
[11

Rating  chart  2

1111111

i Capacitor   input  filter   based  upon  ia(surge)= 3.2 A
I

1111111111111111111

I Cmax = 24+Ffor { = 40to 60c/9.At t > 60c/s
Cma x = apx 24/F

f(c/s)

11111111111111 /
R|im=Rs+n2Rp+Radd=/2Vin(r.in.s.)-Va(Surge) /

ia(surge) /
Biim a  Series  resistance  per  anode

-t'aI
Rs   =  Resistance  ot tl`e  transformer  secondary

IJ,1,
per   anode

Rp   =  Resistance  of the transforitier  pr.imary
uIa Badd  = Added  series  resistance  per anode /
~

n=Secondory    to   primary    ratio   in   ha I,-wave
g circuits    or   hal I   secondary    to   primary
co        150t,t,EJ.€EIEacloo50a ratio  in    lull-wave    circuits /

I

I

/

/ I

I/
/

/

o                   Zoo                   4oo                  -=o-=  ---ffi
Open  circuit   secondary  voltage

MINIMUM   SERIES   ANODE   RESISTANCE   PLOTTED   AGAINST
OPEN   CIRCUIT  SECONDARY  VOLTAGE

SEPTEMBEFL   1959   (1)



SPECIAL  QUALITY
HALFIWAVE  RECTIFIER

Iout(m^)ZOO150loo500
lMcoo,

6 27oIll 111Ill Ill 1'

1111
1111
111 111111

Capacitor  input  ba..a  open  ickpk)max =90 OITl A

1111111111 1'11

a.ctiticotion..fici.8cy=;2°vuj:;:=)?o

Ill
\

\
\
\

\

\

.,I \
to e le  operation \

\
\

\
\
I

I
I
I
I

•_I

I
0                    20                    40                     60                     80                     II]ectiticationctficiency 00 (a/o)

OUTPUT  CURRENT  PLOITED   AGAINST   RECTIFICATION   EFFICIENCY

SEPTEMBER  1.59   (I)



SPECIAL  QUALITY
HALF-WAVE  RECTIFIER M809 I

Vout(v)1000BOOboo400ZOO0! 6272
I

MsO9I
I

1 Ill

0I Pu''Cr-WatjavOne of   tworecti'ier M(i 80950 'ac/ Sa)

I I I

Cap OC itor nput i ilter

t,
7r,

a <a . •I,

' I

`

4aa
a+.

I.
'1 I

?+ .
•

0 I

\
i

0
\

jr'
I

+i

a ' •
I

?* • 0 \
I

e*8o \

I

I I

i I

I I I I
1'

a 1 •. 2cO 3 •. I Out(rnA)

CAPACITOR  INPUT  FILTER   REGULATION   CURVES

SEPTEMBER   1959   (1) Paf e C5



SPECIAL  QUALITY
HALF-WAVE  RECTIF.ER

Vout(v)'000BOO600400ZOO_0 11 I I 6271M809I

I 1111
Operation  Of   two  M©09 as
tull-wave   rect.ilier (t=50c/9)

11                   '                  I                  11111

Choke  input  titterI

\ \

\
I

IH

\ \ \
1

I 5H
\

r /
H. / 'Vin(r.in

) I 00\ /

\ /
/ /

X 6 OV
\

\ \
'

\ I I
\\

I,

/
I

I

I

I
' I II V

\
2

I40
\ 'J

/
\ / /

X 00/
/
/ /

/
/
/
/

/ /
Jfl`'

I,-

0 loo                               ZOO                               300                I out(rnA)

CHOKE   INPUT   FILTER   REGULATION   CURVES

SEPTEMBER   1959   (1) Pa€®  C6



SPECIAL   QUALITY   DOUBLE   DIODE
Special  quality  double  diode  with  separate  cathodes   and

BiiE

a

M8212
internal  screening  between  sections  for  use  in  equipment
where   _mechanical   vibrations   and   shocks   are   unavoidable   and   where   statistically
controlled  major  electrical  characteristics  are  required.

This   data.   should    be   read   in   coni.unction   with   GENERAL   NOTES-

SPECIAL QUALITY VALVES which  precede this section of the handbook,

and  the  index  numbers  are  used  to  indicate  where  reference  should  be
made to  specific  note.

HEATER

Suitable  for  series  or  parallel  operation,  a.c.  or  d.c.

Vhl

lh

CAPACITANCES2  (measured  with  an  external  shield)

Ca'-k'+h+s+S

Ca"-k"+h+s+S

Ck'-a'+h+s+S

Ck~-a"+h+s+S

Ca,-a,

fl             LIMITING  VALUES4 (absolute  ratings) each section
P.I.V.  max.

Ia  max.

Ia(pk)   max.

Ia(sul.ge)   max.

Vh_k  max.

Maximum  acceleration  (continuous  operation)

Maximum  shock  (short duration)

Tbuib  max.

n\

JUNE   1960  (1)



SPECIAL  QUALITY  DOUBLE   DIODEM8212
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M8212SPECIAL   QUALITY  DOUBLE   DI0DE

/J/
IJ-    LJ-    LL    IJ-    LL
a.  cL   cL  a.  a.
E

11111111

11111111

11111111

111£====

I      111==££

11111111

€€€      11111

i+f
jig
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aJ£
aa
Ln
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I

0r`CC
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I
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1111
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SPECIAL  QUALITY  DOUBLE  DI0DEM8212
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M8212SPECIAL  QUALITY   DOUBLE   DIODE
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M82 12 SPECIAL  QUALITY   DOUBLE   DIODE

EE
a'  s   a"

00
00

87G   BQse

The   bulb   and    base   dimensions   of   this   valve   are   in   accordance   with    BS448,
Section  87G

JUNE   1960  (1)
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SPECIAL  OuALITY  DOUBLE  DIODE M82 12
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POWER  TR]ODE

g::=jcpt!yt,ohnfg`fe±it5rfydperjr#tqer:|yf?:teand%dax#o%uufe#ee
output stage of a.f.  amplifiers  or  modulators.n

a

rl

MY31275

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-TRANSMITTING    VALVES    included    in    this

volume  of the  ha.ndbook.

FILAMENT    Thoriated  tungsten
Vf
lf

MOUNTING   POSITION
Vertical,  base  down  or  up.

CAPACITANCES
Cln
Cout
Ca-g

CHARACTERISTICS   (measured  at Va ± 2.Okv,

8in
H
ra

COOLING

LIMITING   VALUES
Va  max.
Pa  max.
Ik  max.

;:(#:xTax.

14V
6.5A

1;:6           3E

18pF

la  -160mA)

8.5   rnA/V
16

1.9           kQ

Natural

OPERATION   OF   TWO   MY3-275   lN   PuSH-PuLL   AS   CLASS   `8'
AMPLIFIER  OR  MODULATOR  DRIVEN  BY  TWO  EL34  lN  DIRECT-
COuPLED  CATHODE   FOLLOWER  CIRCulT   (See  circuit  diagram  on
page  3)

Typical  operating  conditions  for  two  MY3-275

Va                                                 2.0
Vg                                          -112

::(°()max.sig.)            2x405
2x60

1g

V,n(g-g)I.in.a

Pa
Pout
Ra_a
Y)

Dtot

2x26
342

2 x 21 0
1.2
6.0

74
3.0

2.5
-145

2x60
2x335
2x22

369
2 x 202

1.27
9.4

75.7
3.0

3.0
-175

2x60
2 x 280
2xl8

396
2 x 1 90

1.3

13.8
77.4

3.0



MY3-275
POWER  TRIODE

Directly   heated   triocle   rated  for   a   .mqx_imum   anoqe
dissipa-tion  of 115W  Primarily  intepded  for  use  .in  the

output  stage  of a.f..  amplifilers  or  modulators.

Typical  operating  conditions  for  two  EL34

Ia(o)

Ia  (max.  sig.)

Vln(g1_g1)r.in.s.

-415                      -445                      475
350                               350                                350

-165                         -200                         -235
2x20                      2x20                      2x20
2x46                       2x42                      2x38

380                             410                             440

NOTES

1.   The  regulation  of the  power supply Vbi  is  not  critical,  and  a capacitance
input  filter   may   be   used.  Vb2   however,  should   have  good   regulation,

preferably  using  a.  choke  input  filter.

2.   With  no signa.I  input, the  bias  potentiometers should  be adjusted  to set
the  anode  currents  of the  corresponding  output  va.Ives  at  the  specified
no-signal values. The correct driver conditions will  then  be automatically
secured   by  the  specified   values  of  components  and   supply  voltages.

WEIGHT

lssuE  1

(77?.7         ,i

u

u

0

u



POWER  TRIODE

Directly   heated   triode   rated   for   a   maximum   anode
dojustsSPuFt:%g8fo%7a5.Ya#S,=jr'sy::t#oddeu#t°orrs:Sejnther

dn

MY3-275

>J)+E z%                              Lad                          =J] =O >¥            +fi1'

T
I
I i-I

1>

I-           H','I']'I'uJT|
¢S!g aa                                     ul               a                                     ®
J_J
Lul      I        11                  x                                                  >                   11               'd

I:11              x                                       a              11:

a ar` T\¢¢Cc

J± J±

I
>_ >0,

>Ot

-+J
c;E-

The   heaters   `x  x'   and   `y  y'   must   be  supplied  from   separate  windings  on  the
mains  transformer

lssuE  1



MY3-275 POWER  TRIODE
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POWER  TRIODE

Directly   heated   triode   rated   for   a   maximum   anode
dissipation  of. 2.15W  Primarily  intended  fior  use  in  the
output stage  of` a.f.  amplifilers  or  modulators.n

MY31275
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ANODE   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE



MY3-275 POWER  TRIODE

%:=#Ytjohneaot#]t5r#dperjr_mataer_:,yf?:teapd%daxfjo:uuse?nn°tdhee
output  stage  of. a.f.  amplifiers  or  modulators.
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GRID   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE
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POWER  TRIODE

8!:=,€pt!Ytjohneaotfe£_]t5rSd:rjr%taer:,yf?:teandfdax#uu%e?nn°tdhee
outt)ut  stage  of a.f..  amplifolers  or  modulators.a

MY3-275
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PERFORMANCE    OF    TWO    VALVES    AS    CLASS     `8'    A.F.    AMPLIFIER    OR
MODULATOR.     VzL  ±  2.Okv
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POWER  TRIODE

tly   heated   triode   ratecl  for   a   prqx_imum   qnoqeMY31275  D,rec
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POWER  TRIODE

%:sejcpt:Ytjohneaotte£_7t5r{ifdperjrmataer:,yf?:teandfdax{'o#uu:e?nn°tdhee
output  stage  of. a.f.  amplifilers  or  modulators.a

MY3-275
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POWER  TR]ODE

%rtoeedcnet::di!.sfes§rle3d:le%:eoaf,`o#i5dfree#yf°aprnoadwem#v:#e:I§y,
as  a  modulator  in transmitting equipment.

MZ2-200

This  data  sheet  should   be   read   in   conj
"Operating  Notes,   Part   I-Power  Va.I
in  this  volume  of the  Handbook.

CATHODE     Oxidecoated, for useon  a.c. or

CAPACITANCES

CHARACTERISTICS  At Va  ±  2.0  kv

LIMITING    VALUES

OPERATING   CO
USING    DIRECT-CO
TWO   EL37   PENT

Operatin

Va

i:,0(,in
Ra_a

:i-`i--T

ASCL
THODE-F

ditions  for

.\l,ii-__--:

2x60
x363
2 x 37.5

4.7
746

3.I

'SSUE   3

SH-PULL    AMPLIFIER
OWER   D,RIVER    STAGE    WITH

Two  MZ2-ZOO

I.75
2x60

2 x 364
2x36

5.65
897

3.0

2.0
2x60

2 x 363
2x36

6.6
I,048

2.9

2.25
2x60

2 x 365
2x36

7.6
I,213

2.9



MZ2-200
POWER  TRIODE

g:ro%et'y]Jses:tpeadti3:weoftf,osd_e#att=d,foarnadmpar:fF:i#y
intended  for  use  as  a  low f.rec|uency  Power valve  or

as a  modulator  in transmitting equipment.

Corresponding  Operating  Conditions  for  Driver  Stage  (see  circuit
diagram)

#':                   2:x;i;5         2#;8         2±!§5         2±!§5

§:i)Tra:.sS:g.)      2}|757             2±|95£             2±¥o576.5         22xX2£S.5

Notes-I.    Vin for  MZ2-ZOO  is  approximately  0.9xvin  (driver).

2.tTahnecerej8nup'::!°fi|t::theayp°b:e:sseud?P'yvy2b]h.:Swne°vte:,r!:jhc:|'i3n:a:ecagp::jd-

regulatic>n,   preferably   using  a  choke  input  filter.

3.    With  no  signal  input,  the  bias  potientiometers  should   be  adjusted
ts3escejtfi:!enaon.:jg:aiuJ:Funetss.°fTthheecco°rrrreecstp:nr:j:F:ou:3rtiovnas`Y::iFtt£::

be  automatically  secured  by  the  specified  values  of components  and
supply  voltages.

WEIGHT         Valve only

'SSUE   3

2  lb.  5  oz.
1.04  kg.

MZ2-200    857-2
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POWER  TRIODE
Directly-heated Power  triode  rated for a maximum

?nnt°ednededTsfs#t:e°nas°af,oZ|5fr%qaut:Sn'cyapnodweprr:E|avrej!Y,
as  a  modulator  in  transmitting  equipment.

MZ21200

CIRCUIT    DIAGRAM    FOR
OuTPuT    STAGE WITH
DIRECT-COuPLED  DPllvER

STAGE.

The   heaters -x  x..a  -y  y..
miist  be supplied   from

::8a:%i:sW{:#£osrm°:r.

MZ2-ZOO     857-3



MZ2-200 POWER   TRIODE

?:roedcet'Yi!ses:#jopn°W#.2ri°5d.ewraatttes:f°arndampa,##:,#y
intended fo;  use  as  a  low frequeney Power Valve or

as  a  modulator  in  transmitting equipment.

BASE  :   Large 4-pin  bayonet  base  holder, Type  MVH16,  available from
Mullard  Ltd.

'SSuE   3

u
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POWEF`  TRIODE
Directly-heated Power triode  rated for  a  maximum
anode   dissipation   of   2:15   watts,   and   Primarily
intended  for  use  as  a  low  f.requency f)ower  valve or
as  a  modulator  in  transmitting equipment.

MZ2-200
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MZ21200 POWER  TRIODE
Da:roedcet'y:kse_s:tpeadt[g:Weoftr]°5d_e#atte%,foarnadmpar;:rna:iffy

intended  for  use  as  a  low frequency  Power  valve  or
as  a  modulator  in  transmitting  equipment.
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POWER  TRloDE
Directly-heated  Power  triode  rated T'or a maximum

qnode. d.is_sipation    of   Z75_ watts,   and   I)rimarily
intended for  use  as  a  low frequency Dover valve dr
as  a  modulator  in  transmitting  equipment.

MZ2-200
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MZ2-200
POWER  TRIODE

;n:rtoeedcnet:::d:sfeso:r#udtsjeg:a:=af,toTwyo5dfree#{eetn::yfoa:noadwem#v:##e:,Fyr
as  a  modulator  in transmitting  equipment.
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POWER  TRIODE
Directly-heated  bower  triode  rated for a maximum
anode   dissipation   of   215   watts,   and   Primarily
intended for  use  as  a  low f.requency i)over valve or
as  a  modulator  in  transmitting equipment.0
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MZ2-200
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MZ2-200 POWER  TRIODE
Directly-heated  Power triede  rated for a  maximum
anode   dissipation   of   2:15   watts,   and   Primarily
intended for  use as a  low frequency Power valve or

as  a  modulator  in transmitting equipment.

p,%.fl(fijalr®-g\dr(,ms)7lcco6CXJO5cO500a4cxro I la19+Vb'J!
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V.H.F.  POWER
DOUBLE  TETRODE
V.H.F.  double  tetrode  rated  for  a  maximum  anode

:i:s,;pta#:u:[c7:5Yp pt:r2S3c;i:,"s. a"d su,'tab'e  for

QQV04- I 5

This data should  be  rea.d  in  conjunction  with  GENER
RECOMMENDATIONS -TRANSMITTING   VALV

volume  of the  handbook.

CATHODE     Indirectly  heated  for series or
Series

Vh
lh

MOUNTING  POSITION

CAPACITANCES   (each section)

CHARACTERISTICS  (each s

8in
prgl-g2

COOLING     Natural  co

Maximum
|v|aximum tern

OPERATI NG CO
OR OSCILLATO

Limiting  values

perature
e of seals

L OPERATIONAL
uded    in   this

Para''el

6.3V
1.6A

Any

<0.07       pF
8.0           pF
3.8           pF
65pF

dk.

3.0   rnA/V
6.5

==:I---=:i_:::_

dogs 200               OC
180                 c'C

AS PuSH-Pu LL R.F. POWER AMPLIFI ER
"C"  TELEGRAPHY OR F.M. TELEPHONY)

olute  ratings)

1g1   max.

Rgi_k  max.  (each  section)
vh_I  max.

750
670

2 x 7.5
250

5.0
2x55

2 x 260
-175
2 x 3.0

50
100

QQVO+15    657-1



QQV04- I 5
V.H.F.  POWER

DOUBLE  TETRODE
V.H.F.  double  tetrode  rated for  a  maximum  anode
dissipation   of.  l.5W  Per  section   and   suitable  for

use  at frequencies  uP to 250Mc|s.

TypicaLl  operating  conditions
f
Va
Vg2
Vgl
la

1g2

1g1  (approx.)

#:gdl,;:l]j:.:
P&
Pout
7)

Pload

200
750
200
-65

2x24
15

2 x 1 .4
150
600

2 x 5.0
26
72
21

250
500
ZOO
-65

2x32
12

2 x 0.9
140
800

2 x 7.0
18
56
14.5

OPERATING     CONDITloNS    AS    ANODE    AND    SCREEN-GRID
MODULATED   PuSH-Pull   R.F.   POWER   AMPLIFIER   (CLASS   ``C"
TELEPHONY)

Limiting values  (carrier condition  for  modulation  factor of 1)
(absolute  ratings)

Va  max.  (f ±  200Mc/s)
Va  max.  (f ±  250Mc/s)
Pa  max.
Vg2  max.

Pg2  max.
Ik  max.

Vk::khamx:X.
[g1  max.
Rgi_k  max.  (each  section)
vh_k  max.

Typical  operating  conditions

(approx-)

'SSUE   1

600
530

2 x 5.0
250

3.4
2x50

2 x 400
-175
2 x 3.0

50
100

200
600
200
-65

2xl8
16

2 x 1 .3
150
500

2 x 2.3
17
79
14

12.5
140

QQV04-15     657-2



V.H.I=.  POWER
DOUBLE  TETRODE
V.H.F.  double  tetrode  rated  for  a  maximum  anode
dissipation  of  l.5W  Per  section  and  suitable  for
use  at frequencies  uP to 250Mc|s.

QQV04- I 5

BE

a'a"

91"               x-

87A  Efase

All     di.mensions   in  mm

QQV04-15     657-3



QQV04- I 5
V.H.F.  POWER

DOUBLE  TETRODE
V.H.F.  double  tetrode  rated  for  a  maximum  anode
dissipation   of.  7.5W   Per   section   and   suitable   for

use  at frequencies  uP  to 250Mc|s.

• I >>IJ8a)0?8CV•
50

%20,SII

I

>?>0
'

I I

>9'
I

I

11 I

>9I I 11 I

I 11 I

I 11 I

11 I

> I

I

IA®? >a0N>

CV0'

0 I

I I

I,

I 11
> I 11•.

I 11 I

I 11 I

I I 11 I

>U)+ I I I

I I I I

I t I 11 I

I I I I I

a I I 11 I I

+ I I I I

\ I I I .I

I I I I I

I I I I I

I I 11
I \ 11

> \ \ \ I
I \ \ \ \ I

\ I I- \ I I '1
\ \ I I \

\ \ \ \\ \ \

\
H <E 00 8N 9

•

ANODE   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE
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n
V.H.F.  POWER
DOUBLE  TETRODE
V.H.F.  double  tetrode  rated  for  a  maximum  anode
dissipat_ion   of  l.5W  Per  section   and   suitable  fior
use at frequencies  uP to 2.50Mc/s.

QQV04- I 5

1g1(rnA)252lsI0 I • • I 3 980'.

V 92 2 SO V

\

\
\
\
\
\

\\ \

\ \
I
\\
\\

\
\\ 9I-

\
\

\
\

I I

+5V
I.

10 • 2 0 3 • Va(V)

CONTROL-GRID   CURRENT   PLOTTED   AGAINST   ANODE   VOLTAGE

ISSUE   1 QQV04-15     657-5



u

®



n

fl

®

R.F.  POWER  DOUBLE  TETRODE
Twin beam-tetrode rated to dissipate ZO W at each

?2r5%?#;:m!pR#aor:'Yos[:;|eantdo:da{°frreuqsuee::,easE#astso
QQY07-40

Tg;edr:::n:hREt::.oup,adrtbf.r;:i::;:#j
in  this  volume  of  the  HaLndbook.

Indirectly  heated  for  series  or  parall

•CATHODE

Vh
lh

MOUNTING   POSITION

CAPACITANCES   (Each  Section)
CID

Cout
*ca-g|

Cg2_k   (including
capacitor)

*With  external

CHARACTERISTICS   (Each

8in
Hg|-g2

LIMITING   VALUES
Vama

\=``     ZOO
`7     E36

Series
12.6

I.25

ax.  (each  section)
ax.  (each  section)

Max.  Anode
vO#e

700
600
500

tion  with

HprF  approx.

V`--JFJ0V.'

-175
2x7.5

30
30,000

loo
175

Max. Anode
Input  Power

(l¥o'
120
120
loo

**Forced  air  cooling  may  be  required  to  limit  the  bulb

;e;#3::a::r:jrt:ot;eoffig;;:o3r:::g,,ya5cnu:rfT.,,mf::sit;
required.

QQvo7ro   857.1



QQV07-40
R.F.  POWER  DOUBLE  TETRODE
Twin beam-tetrode rated to dissipate 20 V\l at each

?.n%d:,,:#,#°orr"gs:7/t,eont8;datf°frreuqsueenaij5e:;;ca/:s:

OPERATING    CONDITIONS    AS    PuSH-PULL    R.F.    POWER
AMPLIFIER    OR    OSCILLATOR-CLASS    ``C"    TELEGRAPHY

¥`dnr[`vpek)
Pout

500
ZOO

9,300
45

3,750
160

2 x  I 20
2x16
2x6

2x62
0.7

83

750V
200V

18,300             a
-55V

4, 600           a
270Q

2x80         rnA
2xl5         rnA
2x6         rnA  approx.

2x70             V
0.8       Wapprox.

87           W approx.

OPERATING  CONDITIONS  AS  CLASS ``C"  ANODE  MODULATED
PuSH-Pull   R.F.   AMPLIFIER

Va                                  425
*Vg2                                   200

Rg8                              6.400
* *Vgl                           io

Rgi_I                        5,500
la                             2xl06
1g2                                         ,-X  l8
1g1                                         2x5.5
Vln  (pk)                        2X77
Pdrlve                                     0.8
Pout                                      63

600V
200V

13.300               a
-70V

5,800 '          a
2x75         rnA
2xl5         rnA
2x6         rnA approx.

2x86            V
0.9       Wapprox.

70          W approx.

OPERATING   CONDITIONS   AS   CLASS   "C"   GRID   MODULATED
PuSH-Pull    R.F.    POWER    AMPLIFIER

Va                                  500
Vg 2                                  200
Vgl                               -38
la                              2x60
1g2                                       2x5
1g1                                          2x  I
Via(pk)   (R.F.)       2X4l
Vmod  (pk)                               17
Pdrlve                                    0.5

750V
200V
-55V

2x40         rnA
2x2.5      rnA

0         rnA approx.
2x52             V

15V
0.7       Wapprox.

Pout                                 23                                 24           W approx.

*aMnaoyd:es::;i;n:£rfor:gmhas::[Pe:rartees]S::rp'¥k:2r)f::mvai::

shown, in which case provision must be made to ensure

"¥r:¢a#o:b:¢dar:en::::i:O:in;C:ea:::6a:r::¥j::Popr'yby°::!mabi:lad.

tion  of these  methods.

ISSUE   2 QQV07-40     857-2

u

u



a

ZEE

a

R.F.  POWER  DOUBLE TETRODE
Twin  beam-tetrode rated to dissipate T0 W at each
anode,  and  Primarily  intended  for  use  as  a  Glass
"  C "  amplifier  or  oscillator  at frequencies  up  to

2.50  Mcls.

QQV07-40

vb-       vb+

CIRCUIT   DIAGRAM   FOR  QQV0740  AS  V.H.F.
PUSH-PULL   R.F.   POWER   AMPLIFIER

lssuE  2 QQV0740      357-3



QQV07-40
R.F.  POWER  DOUBLE  TETRODE
Twin beam-tetrode rated to dissipate 2.0 W at each

q`nocd,e',aa#dp,Rfr,,eTaorr,,yos,#,eantdo?datfofrreuqsueenaci5ea6c#Eit:o.

cl`` 9 i
I

INTERNAL
SHIELD.

hct

BASE    CONNECTIONS

Viewecj    from   free
end   of   pins

WEIGHT

Valve   only                  4   oz.      (0.II    Kg.)
Valve   and   carton   9±  oz.   (0.27   Kg.)

QQV07-40     357-4
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R.F.  POWER  DOUBLE  TETRODE
Twin  beam-tetrode  rated to dissipate Z0 W at each

q¥5°cod?#/g;p|Rfr,'e#aor:[yos'c:F|eantdo:da{°frreuqsueena=,eas=#So
QQV07-40
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QQV07-40
R.F.  POWER  DOUBLE TETRODE

Twin  beam-tetrode  rated  to dissipate 2.0  W  at Each
anode,  and  Primarily  intended  for  use  as  a   Glass
.`c-amp,,fierorosci,,otoratfrequenc#5SouMPcfso.
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R.F.  POWER  DOUBLE TETRODE
A   quick-heating,   directly-heated   double
tetrode   rated  to  dissipate  8  W  at  each
anode  and  Primarily  intended  for  use  in
mobile   ec|uipment   at   f`requencies   uP   to
186  Mc/s.

QQZ04- I 5

This  data  sheet  should   be   read   in   co" Opera.ting  Notes  Part  1-Power  Va
in  this  volume  of the  Handbook.

F.LAMENT

Directly  heated.    Oxide  coated
Vf
11

Heating time

MOUNT.NG  POSITION
Vertical,  base  up

CAPACITANCES
cg_i  (each  sec
Ca_f  (each
ca_g  (each
Cin  (Sectio
Cout  (sect

CHARACTERISTICS

temperature of pins
temperature of  bulb

2x30
400
250

2 x 2.0
2x5
2 x 0.25
2x40
2 x 1 60

-250
500
80

ZOO
frequency  at  full  ratings   186

lssuE   1

6.3V
0.68         A
2          Secs

2.-0   mAIV
9

Intermittent
operation

400
2x8
2x40
400
250

2 x 2.5
2x5
2 x 0.25
2x50
2 x 200

-250
500
100
250
186

QQZ04-15    857-1



QQZ04-15
R.F. POWER DOUBLE TETRODE

€e#Cek-rha%tdjnt8o'ddjjsrs::t:tY:h€at#adt°:ab!eh
anode  and  Primarily   intended  for  use  in
mobile   equipment   at   f.requencies   uP   to

186  Mc/s.

OPERATING    CONDITIONS    AS    PuSH-Pull   CLASS    ``C"    R.F.
AMPLIF[EF`  OIL  OSCILLATOR

Continuous                            Intermittent
ope ration                                operation

f186
Va                   2 50
Vg2                     175
Vgl                -70
la                2x30
1g2                   2x4
1g1                     2xl.5
yin,I,k,        2XSo
Pa,
Pout                        9
7)60
Ploadt                   7.7

186                        186                   186
400                     2 50                400
200                       175                 200
-80                  -70              -80

2x30               2x40           2x40
2x4                 2x5             2x5
2xl.5               2xl.75        2xl.75

®

2x65                2x60           2x65
2x4.75             2x4              2x6.25

14.5                        12                      19.5
61                            60                      61
12.4                        10.2                  16.5

tThese figures  assume  a circuit efficiency  of  85°/o

OPERATING  CONDITIONS  AS  PuSH-PULL  CLASS  " C "
F:F`EQUENCY   TREBLER

f-33-100  Mc/s
interj=t!n2t-t€!nrncu/:us       Intermittent    Continuous

operation          operation              ope ration         operation
Va                   250                 250                      350
Vg 2                 200                 200                      200
Vgi              -180              -180                   -180
Ia                 2X40             2X30                  2X30
1g2                               6                            6                                  6
1g]               2xl.5           2xl.5                 2xl.5
Pout                        5                         3.75                       6
Pload±                    3.5                     3                                5

±These figures  assume  normal  circuit  efficiencies

WEIGHT     Value  only  1± oz.  (0.042  Kg)

Issue  1

350
200

-180
2x24

6
2 x 1 .5

4.8
3.8

QQZ04-15    857-2
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R.F.  POWER  DOUBLE  TETRODE
A   quick-heating,   directly-heated   double
tetrode  rated  to  dissipate  8   W  at  each
amng°:fieanedqupjr:mmea:!'ya!ntfer:::denfc°jresusuepjtno

186  Mc/s.

QQZ04-I 5

29mm
max.

EE09
Xi

EEV,®
X0E

IIli    _
UuU

_      32mm.
max.

a'

'91"

B8G   BASE

92',92"

DZ3E

QQZ04-15    258-3



QQZ04-I 5
R.F.  POWER  DOUBLE  TETRODE

A  quick-heating.   directly-heated   double
tetrode  rated  to  dissipate  8  W  at  each
anode   and   Primarily  intended  for  use  in
mobile  equipment  at   frequencies   uP  to

186  Mc/s.
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R.F.  POWER  DOUBLE  TETRODE
A  quick-heating,  directly-heated   double
tetrode  rated  to  dissipate  8  W  at  each
a#_:b§.;,eanedqupj#ea:!'ya;nft:enqdueedncfj°ersuus;'tno

186  Mcls.

QQZ04- I 5
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R.F.  POWER  TETRODE
Indirectly heated beam  tetrode,  rated  fior a maxi-
mum  anode  dissipation  of Z5 watts,  and  suitable
fa°:i:Fe.apsowa:rAkFri#:.'fi!:ros°cr.H,Et°od:Iator.oras

QV05-25

This  Data  Sheet  should   be  read  in  conjunction
Notes,   Part   I-Power  Valves  "   included   in   th
Handbook.

HEATER
Vh
lh

Heating Time

®

n

I

MOUNTING  POSITION

CAPACITANCES

CID
*cout

Ca-g1

*Measured

CHARACTERISTICS

Atva

LIMITING  VALUES

Pa  max.
52  max.
91-k  max.
h_k  max.

Max.  anode
voltage

rv)
600
500

lssuE  2

10

5.0
25
25

3.5
25
loo

QV05-25     355-1



QY05-25
R.F.  POWER  TETRODE

#:#n`:dhee3;:sd,.pbaetignt:i'2ge#:da:°dr:u#:g,'.:
for  use  as  on  A.F.  Amplifier  or   modulator,  or  as

an  R.F.  Power  Amplifiler  or  oscillator.

OPERATING  CONDITIONS
For  Push-pull   pair  as  Class   "A82"  A.F.  power  amplifier  and
modulator
Va
Vg2
Vgl
la(o)

lg2(o)

Yin(pK)

.'ga2((mmaaxx..ss';g8..))
Ra_a

400
300
-25

2x50
2 x 2.5

2x39
2 x  I 20

2 x 5.0
3.2

*Pdrive  (max.  Sig.)  approx.       0.2

500                      600
300                        300
-25                    -30

2x50                2x30
2x2.5               2x2.5

2x39                2x39
2xl20               2xloo

2x5.0                2x5.0
4.24                     6.4
0.2                            0.I

Pout  approx.                                  55                         75                         80
*  The  effective  resistance  of the  grid  circuit should  be  below

500  ohms,  and  the  effective  impedaLnce  should   not  exceed
700  ohms  at the  highest  response  frequency  required.

OPERATING   CONDITIONS
For single  valve  as  R.F.  amplifier  Class  a  telephony

Va
Vg2
Vgl
la,

1g2

Vln(pk)
Pdrlve  approx.
Pout   approx.

OPERATING  CONDITIONS
For  single   valve   as   R.F.   amplifier   class   C  telephony   anode
modulated

Rg2
**Vgl

Rg1-I
la

1g2 a.Pprox.
1g1

Yln(pk)
Pdrlve  approx.
Pout approx.

*  Preferably  obtained  from   modulated  anode  supply  through
resistor  (Rg2)  of  value  shown.

**re:Ystboer:fbvt:ijun:gh:i:hn:ro:rb°ymacs::abr,antaetj:unpopf`¥ie°s::yetaho8drif

QV05-25     355-2



R.F.  POWER  TETRODE
Indirectly  heated  beam  tetrode,  rated  for  a  maxi-
mum  anode  dissipation  of  2.S  watts,  and  suitable
for   use   as   an   A.F.   Amplifiler   or   modulator,  or   as
an  R.F.  Power  Amplifier  or  oscillator.a

®

n

®

QY05-25

OPERATING  CONDITIONS

For single  valve  as  R.F.  amplifier  a.nd  oscillator  Class  C  telegraphy

"Vgl
Rgl-k
Rk
la

1g2

1g1  approx.

¥[dnr(,P`.=)   app rox.
Pout   approx.

*  May  be obtained  from  a separate supply.  or from  a  potentio-
meter,  or  from  the  anode  supply  through  resistor  (Rg2)  of
value  shown.

**  May  be  obtained  from  a  separa.te  supply,  or  from  a.  grid  or
cathode resistor of va.Iue shown, or by a combination of these
methods.

WEIGHT     Valve only ;   2±  oz.   (0.08  kg.)

QV05..25     258-3



QV05-25
R.F.  POWER  TETRODE

Indirectly  heated  beam  tetrode,  rated  for  a  maxi-
mum  anode  dissipation  of 2.5  watts,  and  suitable
for   use   as   an   A.F.   Amplifiier  or   modulator,  or   as

an  R.F.  Power  Amplifiler  or  oscillator.

00
00

AMERICAN   MEDIUM   5-PIN   BASE

lssuE  2 QV05-25    258-4
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R.F.  POWER  TETRODE

Indirectly  heated   beam  tetrode,  rated   for  a  maxi-
mum   anode  dissipation  of 25  watts,   and   suitable
for   use   as   an   A.F.   Amplifier   or   modulator,  or   as
an  R.F.  Power  Amplifiler  or  oscillator.n

®

A

®

QY05-25
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_€   3                 ?                ?
ANODE   CURRENT  PLOTTED  AGAINST  ANODE   VOLTAGE

FOR  SCREEN   VOLTAGE  = 250V
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QY05-25
R.F.  POWER  TETRODE

Indirectly  heated   beam   tetro_de,  rated  for  a  maxi-
mum   anode  dissipation   of.  25  watts,  and  suitable
for   use   as   cln   A.F.   Amt)Iifier   or   in_odulator,  .or   as

an  R.F.  Power  Amplifiler  or  oscillator.
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R.F.  POWER  TETRODE
'#CatlnYodheeadtj%dsjpbaet:omntoefrfd5ewlaatttse:afn°5asu#t%j|-e

foor  use  as   an   A.F.   Amplifiler  or   modulator,  or   as
an  R.F.  Power  Amplifiler or  oscillator.

QV05-25

„
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CONTROL  GRID  CURRENT  PLOTTED  AGAINST  ANODE  VOLTAGE

FOR  SCREEN   VOLTAGE  = 250V
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CONTROL  GRID  CURRENT  PLOTTED  AGAINST  ANODE  VOLTAGE
FOR  SCREEN   VOLTAGE  =  300V
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QV05-25
R.F.  POWER  TETRODE

'gduj#Cat!Yodheeadtfsdsjpb_ae3gnt=f:%eivraattts:af:5asu#.gil-a

for  use  as  an   A.F.  Amplifiler  or  modulator.  or  as
an  R.F.  Power  Amplifiler  or  oscillator.
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PULSE  TETRODE
MODULATOR
Tetrode    for    Pulsed    applications     hovin8
ratings  of. T0kv  and  IBA.

n

a

.A.

®

QY20-P I 8

PRELIMINARY  DATA

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-TRANSMITTING    VALVES    included    in    this
volume  of the  handbook.

HEATER
Vh
111

th_k  (minimum delay  before drawing
cathode  current)

MOUNTING  POSITION

CAPACITANCES

ca_g]  (measured  without  external  shield)
Cln

Cout

COOLING

Natural
Tgeais  max.

26V
2.25           A

3min

Any

:::       i:
43

200                OC
An   anode  connector  providing  a  high  degree  of  heat  transfer  by
radiation  or  by  conduction  must  be  used.

OPERAT.ON  AS  PuLSE  MODULATOR

Limiting  Values   (Absolute  ratings)

Va  max.
Va(pulse)  max.

*Vg2  max.
**-Vgl  max.

+ Ygi(pulse)  max.
Ia(pulse)  max.

Pa(mean)  max.
Pin(mean)   max.
P82(mean)   max.
Duty  cycle  max.

*A screen-grid series protective resistor of 20kQ minimum  is required
with  a  condenser  connected  between  screen-grid  and  cathode.

**The  maximum  control-grid  series  resistance  is 100kf2.

tti:u:sdt';;cp:ut;s!:a;;5:?i,taehnded,i:i,s:enc:y:c::ttA?is:t::n,e?ctn::txa:n:,::e.:.!s8e|:|#.a;i,:

For   ia(pulse)<5A  the   Product  of  ia(pulse)   and   pulse   duration   of  40

lsh:tj#a#'|C::I;e:nmdjs:rbiep3tumteyanclycTea.X.ratingof60Wdetermines

QV20-P18    1058-t



QV20-P I 8
PULSE  TETRODE

MODULATOR
Tetrode    for    Pulsed     applications     having

ratings  of  Z0kv  and  IBA.

Typical  Operating Conditions

tp
P.R.F.

Va
Vg2

Vgl
Yg1(I)ulse)

'a(pulse)

la

lg2(Pulse)

1g2

igl(I)ulse)

1g1

Pin(I,ulse)
Ra
Pout(pulse)

Va(out)

u

e
QV20LP18     1058-2



PuLSE  TETRODE
MODULATOR
Tetrode     for    Pulsed    applications    having
ratings  of  T0kv  and  18A.

QV20-P I 8

®

rh

JIZ;4:L

9,ifeg2
h,kh

84A  Base                        All  dimensions  in  mm.

QV20  P181058-3



QV20-P I 8
PuLSE  TETRODE

MODULATOR
Tetrode    for    Pulsed     applications     having

ratings  of.  Z0kv  and  IBA.
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PULSE  TETRODE
MODULATOR
Tetrode     for    Pulsed    applications    having
ratings  of` Z0kv and IBA.

RE

QY20-P I 8
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QV20-P I 8
PuLSE  TETRODE

MODULATOR
Tctrode    f.or    Pulsed     applications    having

ratings  of 2:Okv  and  IBA.
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MERCURY  VAPOUR
RECTIFIER RG4- I 000

This    da.ta    sheet    should     be    read     in    conjunction    with
"  Opera.ting   Notes,   Part  ll-Mercury  Va.pour  Rectifiers",

included  in  this  volume  of the  Handbook.

a

n

FILAMENT

V'.

If

LIMITING   VALUES

Max.  Peak  Inverse  Voltage  (150c/s  max.\
Max.  Peak  Anode  Current
Max.  Mean  Anode  Current
Voltage  Drop  across  Valve  (approx.)
Ambient  Temperature
Condensed  Mercury  Temperature

Full  LOAD  OPERATING  CONDITIONS

Circuit
No.  of           Full  Load                 Applied
Valves        D.C.Output        A.C.Volts

(V)              (A)            (V".in.s.,)

Single  phase  Full  wave            2             4,140              2.5            4,600

(per valve)

Single  phase  Bridge                     4             8,280               2.5            9,200

(total)
Three  phase  Halfwave           3             5,370              3.75        4,600

(per phase)
Three  phase  Full  wave            6          12,400              3.75         5,300

(per  phase)

lssuE  2

Initial   Filter
Elements

Lmln.     Cmax.

(H)          (HF)

2.56

53

1.54

3.02



RG4- 1000
MERCURY  VAPOUR

RECTIFIER

AX.

GOLIATH    EDISON    SCREW    BASE

Valve   only 10oz.        (0.28   Kg.)
Valve   and   carton           31b.10oz.       (1.64   Kg.)

RG4-1000     153-2
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WATER-COOLED  R.F. TRIODE
High-Power  water-cooled   triode.   intended   for
R.F.  heating  applications.

`0

a

®

TX I 2. I 2W

th::e:,atpaa:th:uLdp:;erre,da,Lnesc,8njjnucn,:t¢:E7,njtthhj;.9oF:La:jnogf
the  Handbook.

FILAMENT

Pure Tungsten,  suitable  for a.c.  or  d.c.  op

Marked  Vi
lf  (approx.)

(Marked  volts  give  10 amps  emission  f

CAPACITANCES  (Measured without wa

CHARACTERISTICS  (At Vn±10

LIMITING  VALUES
*Vam

*At   higher   fre
the fo,,owft

ow  of wac
ater outlet tern

the   perm le   anode

19±1.0           V
72A

25                tluF
2.2             prrF

3 0                     JJ.H F

9.0         rnA/V
45

5.0            kn

12kv
12kw
350W
30A

6!.0     gal/moi:
voltage   is   reduced   to

40               Mc/s
3 5                      O/o

CONDITIONS   AS   SINGLE   VALVE   R.F



TX I 21 I 2W
WATER-COOLED  R.F.  TRIODE
High-Power   water-cooled   triode,   intencled   for

R.F.  heating  applications

R.F.   HEATING  APPLICATIONS

For   these   applications,    individual    requirements   should    be   discussed
with   Industrial   Technica.I   Service   Department,   Mullard   Limited.

OPERATING   NOTES

(a.)    lt  is  essential  that  the  fHament  seal   be  cooled  with  a   blast  of  air.
All   cooling   supplies   should   commence   before   the   application   of
any  voltage.

(bl   The  resista.nce  of  the  filament  when   cold   is  0.021  f2.    The  filament
current  must  never  be  allowed  to  exceed  105  amps.
If the valve  is  operated  for  periods greater than  15  minutes  without
the  applied   a.node  voltage,  the  filament  voltage   must   be   reduced
to  one  half its  normal  value  during  the  stand-by  period.

TX12.12W     158-2
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WATER-COOLED  R.F. TRloDE
High+ower   water-cooled   triode,   intended   for
R.F.  heating  applications.

TX I 2- I 2W

All  dimensions  in mm. T2]1



TX I 2- I 2W
WATER-COOLED  R.F. TRIODE
Highfoower  water-cooled   triode,   intended   for

R.F.  heating  applications.
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WATER-COOLED  R.F. TRIODE
High-Power   water-cooled   triode,   intended  for
R.F.  heating  applications.
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TX I 21 I 2W
WATER-COOLED  R.F. TRIODE
High-Power   water-cooled   triode,   intended   for

R.F.  heating  applications.
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WATER-COOLED  R.F. TRloDE
H.Igh-Power  water-cooled  triode,  Primarily TX I 2-20W
icnot%::3dnicfaotriounsset;,annst#ttoeur:?uat,s:t:ugieta3feforR.F.heatingpurposes.

FILAMENT
Pure   tungsten,   suitable   for  a.c.   or   d.c.

Marked  Vf
lf  (approx.)

(Marked  volts  give   10  amps  emission

CAPACITANCES

LIMITING  VALUES

TYPICAL
WITH  M

va  maLx.
Ik  max.
1g  max.

iiEmRI
PERATING

DULAT

a

A

18.5±0.5        V

prprF

HL`F

UHF

rnA/V

kQ

kv
A
A

kw
Mc/s

4.5         gal/min

CONDITIONS   AS   CLASS  " a"   AMPLIFIER
INPUT  (At  f±l   Mc/s)

12
-300

(Carrier)    (Peakvaluesfor  100°/a  mo
2.5
0.2

860
160

19I
63.5
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TRIODE

APplication:         R.F.  Industrial  heating.
Power  Output:   31.5kw  continuous  rating.
Fcroenqsut::a,on ,   E2#a,maanxo.d:#e'g::7; coo,ed.

®

fl

®

TY 12-25A

PRELIMINARY  DATA

This data should  be  read  in  conjunction with  GE NERAL OPERATIONAL
RECOMMENDATIONS-TRANSMITTING    VALVES    included    in    this

volume  of the  handbook.

FILAMENT     Thoriated  tungsten
Vf                                                                                                                                  8.0              V

*lf                                                                                                                                    98                  A

*The  filament  current  must  never  exceed  a  surge  value  of  210A  at
any time  during  the  warming-up  period.

MOUNTING   POSITION     Vertical,  with  anode  down.

CAPACITANCES
Ca-g
Ca-I
Cg-t

CHARACTERISTICS
gin  (measured  at  Va±2kv,  la±13A)
gin  (measured  at  Va=12kv,  la=2A)
H  (measured  at  la±4A)

COOLING
Forced-air
Max. temperature  of seals

28pF
0.3            pF
33pF

30       rnA/V
20       rnA/V
34

180                  OC

::ethaemh°eT#t:fb:::Cseeda|:rvei°a°n'tnt8hereaqn:jdr:dd,::,rp:thj!:nYalvedepends
Typical  values  of inlet  temperature,  rate  of flow of air  and  pressure
difference  between  the  inlet  and  outlet  of the  housing  a.re  given  in
the following table:-

Anode            Height above   Max.   inlet           Min.  rate
dissipation          sea   level         temperature        offlow

of air

OCTOBER  1958  (I)



TY I 2-25A TRIODE

OPERATION  AS SINGLE  VALVE  R.F.  OSCILLATOR  (CLASS `C')

Limiting  values   (absolute  ratings)

f max.
Va  max.
Ia  max.

-Vg  max.
1g  max.

Pa  max.
Rg-i  max.

Maximum  operating  conditions

f30
Vtran8lormer   (r.in.s.)

Va

Typical  operating  conditions
f30
vtransformer  tr.in.5:1 t

6.0
3.0

600
0.67

18

6.0
11.3

63
9.6

30

*Anode  voltage  obtained  from  a  3  phase  full-wave   rectifier  without

filter.

tAnode  voltage  obtained  from  a  3  phase  haLlf-wave  rectifier  without
f„ter.

**At  85°/o   traLnsfer  efficiency.

OCTOBER  io5e  (1)



TRIODE

fl

rl

®

TY 12-25A

OPERATING   NOTE

To   ensure   a   uniform   r.f.   current   distribution   in   the   grid   seal,
especially  at  higher  frequencies,  the  grid  lead  should  be  connected
to the  middle wing nut of the grid  bra.cket.

ACCESSORIES

lnforma.tion  on  these  items  ca.n  be  obtained  from  the  Government
a.nd   Industrial  Va.Ive   Division,  Mullard   Limited.

WEIGHT

Valve  only

Shipping  weight

OCTOBER  I.58  (1)

(17.5          kg38.5              lb

(:fas       i8
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TRIODE
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TY I 2125A
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91
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All dimensions ln  mm

OCTOBER  1.58   (1)



TY 12125A TRI0DE
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TRIODE

®

®

TY I 2-25A
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TY I 2-25A TRIODE

Vg(V)loco7505002500-2sO TYTYl'2-25A2-25W 5206

7.OA 6.OA
5 •0 A 11

\ \ 4-OA
I I \ II a9I I \
I 1 Ll \ 3.0 A

I .I
I I
I I \
I \'

I 2 •0A
I U
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TRIODE

APplication:        R.F.  Industrial  heating.
Power Output:  31.5kw  continuous  rating.
Frequency:          30Mc|s  at full  rating.
Construction :    External  anode, water-cooled.n

n

®

TY12-25W

PRELIMINARY  DATA

This data should  be  rea,d  in  conjunction with  GENERAL OPERATIONAL
RECOMMENDATIONS-TRANSMllTING    VALVES    included    in    this
volume of the  handbook.

FILAMENT    Thoriated  tungsten
Vf                                                                                                                                8.0             V

*lf                                                                                                                               98                 A

*The  filament  current  must  never  exceed  a  surge  value  of  210A  at
any time  during the  warming-up  period.

MOUNTING  POSITloN
Vertical,  with  anode  down.

CAPACITANCES
Ca-g
Ca-I
Cg-f

CHARACTERISTICS

i:(lEi:u:;e:::a.::a¥_:4=AZ,!fv,`a,=:3A)
COOLING

Water-cooled
Max.  temperature  of seals
Max.  water  inlet temperature
lt is necessary to direct a flow of air on the seals.

28.3          8:

33pF

30       rnA/V
20       rnA/V
34

180               cC
50OC

Tuyrp.ic3!ffyearl:::eofb::£:et:Tnp,::a:::e;::i:tot.f|:Yngofatw::::.au:dv:,rue.s;
of anode  dissipation  are  given  in  the  following table:-

Anode
dissipation

P&

(kw)
5.0
5.0

10
10

15
15

20
20

Inlet
temperature

20
50

20
50

20
50

Rate of
flow of
Water

(Litres/min.)
6.0

15

11

25

16
37

22
49

Difference in
pressure

between  inlet
and outlet

(atm)
0.02
0.22

0.1
0.7

0.25
1.3

0.5
2.3

At  temperatures  between  20°C  and  50C'C  the  required  water  flow
may be found  by interpolation.

OCTOBER  1.58  (1)



TY I 2125W TRIODE

The    characteristics,   curves.   operaiting   conditions   and   limiting   values   are
identical  with  those  of  `he  TY12-25A  with  the  following  exception :-

OPERATION  AS  SINGLE  VALVE  R.F.  OSCILLATOR  (CLASS  `C')

Limiting  vaLlue   (absolute  rating)

pa max.                                                                                               20           kw

OPERATING   NOTE

To   ensure   a   uniform   r.f.    current   distribution   in   the   grid   seal,

::Ptehc:a#¥dat,eht8,hnegrnf::qoufetnhc:legs;i:hber5crkdetl.eadshouldbeconnected

ACCESSORIES

Information  on  these  items  can  be  obtained  from  the  Government
and   Industrial   Valve   Division,   Mullard   Limited.

WEIGHT
Valve  only

Shipping  weight

OCTOBER  1958  (1)

u

u

/  2.8         kg



TRIODE TY 12125W

45 5094
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All  dimensions  jn  mm

OCTOBER  1958  (I)
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TETRODE  THYRATRON

;n:i;a;t!;,;a,C:jn;ti,:c`;yt:i;a:r:::a:n't';!',ycraatn;:?moo;;I:!

XGQ2-6400
(MT105)

This   datasheet    should    be   read   in   conjunction    with     DEFINITIONS
AND  OPERATIONAL   RECOMMENDATION
precede  this  section  of  the   handbook.

LIMITING    VALUES   (absolute  ratings,  not

lt  is  important that these  limits are
as    rna.ins    fluctuations,    component
must  be  taken   into  consideration   i
cond itions.

Max.  peak  anode  voltage
Inverse
Forward

Max.  cathode  current
Peak  (25  c/s  and  abo
Peak  (below  25  c/s)
Average  (max.  avera
Surge  (fault  prote

Max.  negative  cor
Before  condi
During  cond

Max.  average  posi
voltage    in
time   15s)

Max.  peak   po

nfrol-grid

THYRATRONS,  which

Ceded  and  such  variations
and    switching    surges

t  actual  valve  operating

15s)

uration  0.1s)

than    -1

e   control-grid

id   resistor

ield-grid
fig`r`id

durin
:_C-C

the
positive

resistor   10k£2)

vcrfuJsr::-i

ositive   shield-grid    current   for   anode
more    positive    than    -10V    (averaging

s)

tph°asjt';Vheesahri:'dde-.8vr:fta::Tsen:o::rjpn5sjtiS:
an  -10V

ie[d-grid  resistor
voltage  limits

cathode  heating time
Condensed  mercury  temperature  limits

APRIL  1959   (1)

250            rnA

1.0A

100              kQ

500V
10V

500            in A

2.0

10

4.75  to  5.25
5.0

40 to 80



XGQ216400
(MT105)

TETRODE   THYRATRON

CHARACTERISTICS

Electrical

Heater voltage
Average  heater current at 5.OV

£;i:d:::;;,:;::|i:;p8pr(:a:px;.i:%i')tance
Anode  voltage drop

MechanicaLI
Type of cooling
Mounting  position

Max.  net weight

h.kh 84D     BASE

Apnll-'95,  (I)

Convection
Vertical,  base  down

(58:         0;

u

u



TETR.ODE' THYRATRON

I:3n%rfu°gtsd:t::ida,%aeonprrtpcr,u:!Yao§:hv€a!r:a°ccu%renrt|trshg|cr.aatrnp°::mo##hy,

n

®

A

®

XGQ216400
(MT105)

>a>a?
I / / / / / / / / 9e9. •.'. / / / / // / /r / / / / /

T / // / / / I/ / / / / / / / / / / I/ / / / / / / I

Y / / / / / / // / / I
V 0V \ / / / / I/ / / / / / I/ / / / / / / A/ / / I

Y / / / .A/ / z`/ / // / /
t, / / A' / / / // / / / /

Y / / // / / / / // / / // / / / / /
t,/ / // / / // / // / / //

Y / / / / / Ai.a«0 \ / // / / // // / /
\ / / / // / •1/ / / / /

Y / / /I T / / // / //
Y / // / // / / // / / // / // / / // / /

V . tv) 0 I • • '0

CONTROL   CHARACTERISTIC

lssuE 2  (I:ormerly MT105) XGQ2-6400    959-3
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TRIODE  THYRATRON

;nie!g.]i`nEe:sct%:t#c;:cn!n:a:,:tcatpeg:ii%ieopdn'si.#rifiytr%si#tehd

XR I -1600

PRELIMINARY  DATA

This data sheet should  be  read  in  conjunction  with  DEFINITIONS AND
GENERAL   OPERATIONAL    RECOMMENDATIONS -THYRATRONS,
which  precede this section Of the handbook.

LIMITING  VALUES  (absolute ratings.  not design centre)

lt  is  important that these  limits  are  never  exceeded  and  such  variations
as  mains  fluctuations,  component  tolerances  and  switching  surges  must
be taken into conslderation in arriving at actual valve operating conditions.

EiEl

ZiiE

Maximum  peak anode voltage
Inverse
Forward

Maximum  cathode current
Normal service

Peak (25c/s and above)
Average (max. averaging time 15s)

Ignitor firing service (Filament voltage =  2.75V)
Peak
Average

Maximum  negative grid voltage
Before conduction
During conduction

Maximum positive grid current during the time that the
anode voltage is more positive than -10V

Peak
Average (averaging time 1  cycle)

Maximum peak positive grid current during the time that
the anode voltage is more negative than -10V

Maximum grid  resistor

Minimum valve heating time

Maximum commutation factor

Maximum ambient temperature

OCTOBER 1959 (I)

1.5         kv
1.5          kv

2!0^
1.6A

30A
0.5A

250V
10V

1.25          A

100           rnA

OC

Page D'



XR I - 1600 TRIODE  THYRATRON

CHARACTERISTICS

Electrica[
*Filament voltage
*Filament current at 2.5V

Maximum
Average

Anode to grid  capacitance
Grid to cathode capacltance
Recovery (deionisation) time (approx.)

V8---2j/AV
Vg -  -100V

lonisation time (approx.)
Anode voltage drop (approx.)
Critical grid current at V8 = 1.5kv

*These  ratings apply for normal service.

For ignitor firing service, the following  ratings apply:
Filament voltage
Filament current at 2.75V

|v|aximum

Average

2.75

10.3             A

9.2A

When  two  or  more  valves  are  used  with  one  filament  transformer,  the

ieh?:r::;Pa%fot£:fi:'oanmneenc:etdratnosf::::Ta::Snttbcee::::.{:;sthecircuitreturns.

Mechanical

Type of cooling

Recommended  mounting  position

Maximum  net weight

OCTOBER 1959 (1)

Convection

fnndy  ::trty=e,n !?trhizobn:ael
down.

969
3.4          oz

E=



TRIODE  THYRATRON XR I I I 600

EZEE

ft

Eil

EZI

gife
i    f ct    +

Ha
¥i:finb=y:n-.pjn.#:;

A«  dimen.ions in mm

ocToeEk 1.59 (1)
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TRIODE  THYRATRON XR I -1600

645 6 X R'-I6 • I 11 Va(kv)I.6I.2a.0a.4a

/ / /// /
Y / // / I

Y / / / A/ // // / / / A/ / /// // //// / // // / /// / // // / / I// / // I
{ / / // / /// /

Y / / A
A/ // /

/ / / / I/// // A// /
/

///
I (V) +5 .ro -5 0

CONTROL  CHARACTERISTIC

oeroBER 1.i. (1) Pqu C'



XR I - 1600 TRIODE  THYRATRON

19(rnA)+40+20a-20-40•. XRI-1600 646 I

11

.I I I
I
I
I
I

I I
I

I I

I

11

11

1'
'J

I I
I

- I

. I
I
11 I

11 fl

I
III

Ia=0.2^ I J

•a.4A I/ I

.I

0 •®^ /I
/ I

I.6A

I

I

Vg(V) 8                           -4                              a                          + 4

GRID   ION   CURRENT  CHARACTERISTIC

OCTOBER I.S. (I) Pat, C2
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TRIODE   THYRATRON
6.4A    inert    gas-fillled     triode    thyratron

h

®

EI

rl

w,th     XR116400
negative       control       characteristic.      Primarily

designed   for   motor   control   applications. (5545)

This  data sheet should  be  read  in  conjunction  with  "DEFINITIONS  AND
OPERATIONAL       RECOMMENDATIONS

precede  this   section   of  t

LIMITING  VALUES  (absolute  ratings,

1[  is  important  that  these  limits  a
as  mains  fluctuations,  component
be    taken    into    consideration    in
conditions.

Max.  peak  anode  voltage
Inverse
Forward

Max.  cathode  current
Peak
Average  (max.  aye
Surge   (fault  protec

Max.  nega.tive  grid  voltage

Max.  co
Ambient

CHARACTERI

tation  factor

current at 2.5V

n8  tlme

YRATRONS  ".       which

ceeded  and  such  variations
and  switching  surges  must
at    actual    valve    operating

duration  0.1s)

o  control-grid  capacitance
ol-grid  to  cathode  capaLcitamce
isation  time  (approx.)

(a)     Vg±-250V
(b)     Vg--12V

nisation  time  (a.pprox.)
Anode  voltage  drop  (approx.)
Critical  grid  current at  Va=1.5  kv

APRIL   1959   (1)

1.5           kv
1.5           kv

80A
6.4A

1120                   A

250V
10V

)               ZOO               rnA

the  time
than -10V

2.5A

25mA
100              ko-

2.37  to 2.63          V
60s

130
-55 to  +7o           oc



XRI-6400
(5545)

TRIODE   THYRATRON

MechaLnical
Type  of cooling
Mounting  position

Ma.x.  net  weight

gffi
ff

Convection
Any  position  between  horizontal  and

vertical  with  base  downwards

(313          Oz.8

84D   BASE

APRIL   1959   (I)
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TRIODE   THYRATRON

Triode,  inert  gas-filled  thyratron  with  negative

control   characteristic.    Primarily  designed   fior

motor   control   applications.

XRl-6400
(5545)
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XRI-6400
(5545)

TRIODE   THYRATRON
Triode.  inert  gas-fillled  thyratron  with  negative
control   characteristic.    Primarily   designed  for

mcltor   con`rol   applications.
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COLD  CATHODE  TRIGGER  TUBE
Cold  cathode  trigger  tube  suitable  for  direct  operation  f.rom

?33e::ig2n5,Pt:dr.bmy.S;nae.gcdt;vuep£::ge:e?tpo#eaH#,Sa,:requencies.Then

rtry

®

A

Z804U

PRELIMINARY  DATA

CATHODE

CHARACTERISTICS
*Tr|ff:urbiegsn(tJ:=Z,o#:e3;8V;e.

*Anode maintaining voltage range,
all  tubes   (Ia±20mA)

Typical transfer current  (VEL =210V)

*These limits apply over life

STABILITY

Maximum variation of trigger ignition
voltage over life

Maximum variation of anode maintaining
voltage over life

LIMITING   VALUES   (absolute ratings)

Maximum  positive  trigger  current

Ma.ximum  negative trigger  current

A.C. operation
R.M.S.  mains  voltage

Maximum
Minimum

Frequency
Maximum
Minimum

Mean  a.node  current
Maximum
rv| i n i in u in

Maximum  averaging  time
Peak anode current

D.C. operation
Supply  voltage

Maximum
Minimum

Anode  current
Maximum
Minimum

cold

-115 to-131                  V

106toll5                V
10HA

±5.0           V

±3.0           V

400              prA

400             HA

275V
180V

100              c/s
10              c/s

25mA
5.0        rnA

2:        Cymcf

350V
210V

40mA
5.0        rnA

NOTES

Fihne2t:jh85:irdmb:yc::%cetreadtetdo:jht:::tf[:Tedv.,C::iL°g;::fs:::.Cya.C.

lssuE  1 Z804U     658-1



Z804U COLD  CATHODE  TRIGGER  TUBE

Cold  cathode  trigger  tube  suitable  for  direct  operation  from
ZOO   to   250Vr.in.s.   a.c.   supplies   at   mains   f-requencies.    The

tube is ignited  by a  negative trigger Potential.

OPERATING   NOTES

:::S|etupbheasjesspur:F:er::yT.Lnet::,i:;,fn°grnr:[:¥r°epf::att:°tnhj:ndu2t°y:-25°V.50C/S

The anode circuit
ln  designing the anode circuit care must be taken to ensure that the cathode
current  and  anode  voltage  ratings  are  never  exceeded.
The  average  current through the tube for a given  relay  RA can  be adjusted
by  the  choice  of the  relay  resistance  R1,  but  care  must  be  taken   since   R1

:|Se°radgeetecrumr'rneenstt:serpeeqaufrceud:r:tntjspaps::sd,bi:tthoeet:cbee:dT:::';ehaekncauf|:ent
rating  particularly  if the tube  is  fired  late  in  the  positive  half cycle.

The forward  and  inverse  volta,ges  applied  to the valve  must  not  exceed  the

:eu,:;e:u¥::unet:.tE:?aacj::drj:gc.:::tetcetre,?,atc::Sosui:eb:e'raeymper::jedreesdatshTt°:::

:ieea:uyb:°J:=8seuactrr:::stfhrj:mcatphaecjfto°rrwaadr€Svto?t:::.a.C.inversevoltageacross

The trigger circuit
The   Z804U   is   ignited   when   the  trigger  voltage   is   aLpproxima.tely  -120V.
with   respect  to  cathode.   After  ignition  the  trigger  potential   will   rise  to
a.pproximately  +20V  and  remain  there  during  anode  conduction.  Thus  any

:::::I:;rabco°untn4e£8evde:::y:;emnettrh:8teurb:Tsdficraetdh,°tdh:st:Smtp°ar::*:t-;h::5eu¢
40V   in    tubes    using   conventional   positive   firing.   Thus   in   direct   current
triggering  any  stray  trigger -cathode  capacitance  should   be  reduced  to  a
minimum.

There  is  a  trigger   ignition  voltage  hysteresis  effect  in  the  Z804U   in  that
the   trigger   ignition   voltage   immediately   following   a   conduction    period
is  more  positive,  i.e.  numerically  smaller,  by  some  3V  than  the  value  after
a.  long  standby  period.

RE

]ct     IC

Wall
contact

ICIC

B9ABase

Wall  contact(pin2)must  be  connected
to  cathode  via  a  2Mn  reslstor.

u



COLD  CATHODE  TRIGGER  TUBE

Cold  cathode  trigger  tube  suitable  for  direct  operation  from
ZOO   to   250Vr.in.s.   a.c.  supplies   at  mains   frequencies.   The
tube is ignited  by a negative trigger Potential.n

Z804U
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TRIGGER  VOLTAGE  PLOTTED  AGAINST  ANODE  VOLTAGE  FOR  ALL TUBES
OVER  LIFE
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Z804U COLD  CATHODE  TRIGGER  TUBE

Cold  cathode  trigger  tube  suitable  for  direct  operation  f`rom
ZOO   to   250Vr.in.s.   a.c.   supplies   at  mains  frequencies.   The

tube is  ignited by a negative trigger Potential.

I Z804U 5057 Va(v)+400+2000-200-400
11
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VTr( v) -I 00                                         0                                        + loo                               +ZOO

TYPICAL    BREAKDOWN    CHARACTERISTIC    FOR    DIFFERENT   ELECTRODE
POLARITIES

(The  tube  is  recommended  for  operation  in  quadrant  11  only).

lssuE  1 Z804U     658-4



STABILISING   TUBE

#:n:tartoudree(per:=fi::edanotdueb)eanwd't#nteanudx:|'afroyr;'s8enj:js°na
voltage  stabiliser.

ZiEI

fi

EiEE

Ziil

7581

PRELI MI NARY

LIMITING    VALUES    (absolute  ratings)

Min.  voltage  necessary for

Max.  burning  current

Min.  burning  current

CHARACTERISTICS   (measured  at

*Max  ignition  voltage

Burning  voltage  (vari

Max.   burning  volta.g
ra.nge  2 to  20

OPERATING   NOT

1.     Toobtain
tube.    I
exceed  65

2.     The

ndition    is   satis

ube  to  tube)

110V

22mA

2.0         rnA

110V

70to80               V

6.0V

should   be   con-

t  not  be  drawn  from  this
if  any   inverse   voltage   does   not

is  the  greatest  voltage  which
any tube  in the  presence of an  ambient  illumina-

50 foot-candles.   A  voltage  of at  least  this  value  must  be
elia.bility   of   ignition    is   to   be   obtained.     In    complete

may   be  some  delay  in   igniting  the  tube.

se  generated   by  the  tube  over  the  frequency  range  (50  to
s)   and   at   a   constant   current    (2   to   20mA)   is   less   than



7581
STABILISING   TUBE

Miniature     gas-filled     tube     with     auxil_ia_ry     ignition
electrode   (Priming  anode)  and   intended  fior  use  _as  a

voltage  stabiliser.

®

i)



VOLTAGE  REFERENCE  TUBE

¥tea°bnjif:'|eodvgtrwb°:etkef:rn°gdeantdubsehorhtavpjenrsodasah:8dhve°rrydesrma°||
variations from  tube to tube.n

n

r\

85Al

This     data    should     be     read     in     conjuncti

OPERATIONAL  RECOMMENDATIONS-V
REFERENCE  LEVEL TUBES which  precede  t

LIMITING   VALUES   (absolute  ratings)

Minimum  voltage  necessary  for

Burning  current

Maximum

Minimum

Ma,ximum  negative  anode  vo

PREFERRED   OPERATI

Burning  current

CHARACTERISTICS

Measured at prefe

Maintaining  vol

Incremental  r

.-.   =-   -I,  -==.

the     GENERAL

ABILISER  AN D

of the hand book.

125V

8.0                 rnA

1.0                   rnA

75V

4.5±0.2     rnA

83  to86                       V

290                          I 2

450Q

ining   voltage

of 4.3  to 4.7mA

I   variation   of   maintaining   volta,ge

entage   variation   of   maintaining   voltage

300  hours  of life

hort    term     (=100    hours)    variation     of

0.17                     ()/o

0. 5                   0/o

0.2                   0/o

ing   voltage   after   the   first   300   hours   of  life          0.1                    °/o

itial  warming-up  period  of  3   minutes.

APRIL   1959   (1)



85Al VOLTAGE  REFERENCE  TUBE

NOTES

1.   Equilibrium   conditions  are  normally   reached  after  3   minutes'  operation.

2.   Over  life,  the  incremental  resistance  will  remain  sensibly  constant  but  the

temperature   coefficient   of  the   maintaining   voltage   can   be   expected   to

decrease   slightly.

3.  The  noise  generated  by  the  tube  over a frequency  band  of 30 to  10,000c/s,

is  of the  order  of  70HV,  which  is  equivalent  to  the  noise  generated  by  a

resistance  Of  approximately  30MQ.  The  noise  is  evenly  distributed   over

the  frequency  range.

4.  This  tube  should  not  be  subjected  to  shock  or  continuous  vibration.

APRIL  I.59   (1)
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STABILISING   TUBE

#:;:tartoudree(per:#:edanotdueb)ea##nteanudxej#roYrujs8en':.:°na
voltage  stabiliser.

PRELIMINARY

LIMITING   VALUES   (absolute  ratings)

n

r\

95AI

*Min.  voltage  necessary  for  ignition

Max.  burning  current

Min.  burning  current

Max.  auxilia.ry  anode  current

CHARACTERISTICS   (measured

Ma.x.  auxiliary  anode  i
*Ma.x.  ignition  voltage

Burning  voltage   (variz

OPERATING   N

1.     Toobtaina

he  maxi

150V

110V

ube  to  tube)    90  to  100                V

5.0V

to 150V  line

anode)   is   not   used   it
kf2  resistor.    Under

150V  will  be  required  to

life a  reverse  current  must  not  be  drawn  from  this
condition   is   satisfied   if  any   inverse   voltage   does   not

in  ignition  voltage  quoted  is  the greatest  voltage  which
ry to  ignite any tube  in  the  presence of an  ambient  illumin-
to 50 foot-candles.   A voltage of at  least this value  must  be
if   relia.bility   of   ignition    is   to   be   obtained.     In   complete

s there  may  be some delay  in  igniting the tube.

oise  generated  by  the  tube  over  the  frequency  range   (50  to
0  c/s)  and  at  a  constant  current  (2  to  10mA)  will   be   less  than

15mvr.in.a.

lssuE  1



95Al
STAB.LISING   TUBE

#':nc;tartoudree(per:#edanotdueb,eanwtit#nteanudxe!#royru'sgpn.i.;:°na
voltage  stabiliser.

u

u



STABILISING   TUBE

#:;rtartoudree(per:=fi:!edanotdueb)eanwd;tknteanudxej|'afroYr;sgenj8:°`na
voltage  stabiliser.

n

n

lil

e

I 5083

PRELI M I NARY

LIMITING   VALUES     (absolute  ratings)

*Min.  voltage  necessary for  ignition

Max.  burning  current

Min.  burning  current

Max.  auxiliary  a.node  current

CHARACTERISTICS   (measured  at 1

Max.  auxiliary  anode  ignition
*Max.  ignition  voltage

Burning  voltage  (va

Max.  burning  voltag
range  2 to 20mA

*Auxiliary  ignitio

through   a  mom

If  the   auxiliar
should  be  con
these  conditi
strike  the  t

OPERAT.NG   N

1.     Toob

be to tub

Prlmln8 a

ted  to the anode t
voltage  of at

ds

170V

20mA
2.0    rnA

0.5    rnA

240V
170V

145  tol60            V

5.0V

nnected to  240V  line

de)   is   not   used,   it
f2  resistor.     Under

240V  will  be  required  to

ife a  reverse  current  must  not  be  drawn  from  this
condition is   satisfied   if  any   inverse   voltage   does   not

ignition  voltage _quoted  is  the  greatest  voltage  which
to   ignite   any   tube   in   the   presence   of   an  -ambient

n  of 5  to  50  foot-candles.   A  voltage  of at  least  this  value
vailable   if   reliability   of   ignition    is   to   be   obtained.     In

darkness  there   may   be  some  delay   in   igniting  the  tube.

generated   by   the   tube   over  a  frec]uency   range   (50  to
c/s)   and   at  any   constant   current   (2  to   20mA)   isless`  than

lssuE   1



15083
STABILISING   TUBE

Miniature     gas.fillled     tube    with     auril.ia_ry     ignition
electrode  (iriming  anode)  and  intende.d  for  usp..qs  a

voltage  stabiliser.

._'-----`

hia,gn
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STABILISING  TUBE

Neon-fillled  two-electrode  tube   intended  fior

use  as  a voltage  stabiliser.

4687

This     data    should     be     read     in     conjuncti

OPERATION    RECOMMENDATIONS-V

REFERENCE  LEVEL TUBES' which  Drecedi

LIMITING  VALUES   (absolute  ratings)

Minimum  voltage  necessary  for  ignit

Burning  current

Maximum

Minimum

n

ZiFI

i

CHARACTERISTICS    (mt

Maintaining  voltage  (v

Maximum  incremental

with    the     `GENEhAL

TABILISER     .    .`D

of the han.nook.

130V

40mA
10mA

etotube)              90to  110                V

250Q

SIDE   CONTACT   BASE

APRIL   1959   (1)



4687 STABILISING   TUBE
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MAINTAINING   VOLTAGE   PLOTTED   AGAINST   BURNING   CuRRENT
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STABILISING   TUBE

Neon-fillled  voltage  stabiliser.

r-a

ZH

7475

This     data     should     be     read     in     conjunction     with     the     `GENERAL

OPERATIONAL  RECOMMENDATIONS-VOLTA
REFERENCE  LEVEL TUBES'  which  precede this s

LIMITING   VALUES   (absolute  ratings)

Minimum  voltage  necessary  for  ignition

Burning  current

|v| ax i in u in

Minimum

CHARACTERISTICS    (measured at 4

Maintaining  voltage  (variation

Incremental  resistance

APRIL   1959   (1)

ABILISER  AND

handbook.

140V

8.0        rnA

1.0         rnA

90toll0               V
300Q



7475 STABILISING  TUBE
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MAINTAINING   VOLTAGE   PLOTTED   AGAINST   BURNING   CURRENT
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