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EDISWAN

APPLICATION  NOTES  ON  THE  USE  OF

VAPOUR  .COOLED  VALVES

a

Eil

DESIGN   CONSIDERATIONS

The limiting value of Va allows for the use of poorly regulated
H.T. supplies or for those with appreciable ripple.  In extreme
cases  of  poor  regulation  or  in  the  presence  Of large  ripple
values  the  maximum  design  value  of  Va  may-  have  to  be
reduced  to ensure that the absolute  maximum  rating  is  not
exceeded  during  any  part  of  the  low  frequency  cycle  or
when  the  H.T.  rises  off load.

With  3-phase  full  wave  or  half wave  rectification  of normal
regulation   the   typical   operating   conditions   can   be   used
directly.

In  analyses  care  must  be taken  when  using  H.T.  supplies  of
large  ripple content that allowance is  made for the  increase
in  effective voltage,  cLirrent and  power.   Jn  the  single phase
full wave unsmoothed case the increase in power approaches
23%  as  compared  with  the  product  of  mean  cLlrrent  and
Voltage.

It  is   recommended  that  a  resistor  of  2.5  ohms  for  each
1  kv  Of anode  voltage  is  included  between the  H.T.  sollrce
and  the  valve  anode  as  a  surge  limiter.

COOLING

The  Vapotron  system  lends  Itself to four different  methods
of cooling, each with  its own characteristics and advantages.

(a)    Boiler w(th  convection  cooled  heat  exchangers :
This requires a minimum of 0.75 sq. ft. in a horizontal
plane for each  kilov/act of input power to the boiler.
This rating is based on a 30-in. chimney, 30°C. ambienl

D.cerribar.1961                                                                                                                                            ts5`I. t, Plg.1
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.EDISWAN

-'APPLICATloN   NOTES  ON  _THE  .USE  0F

VAPOUR  COOLED  VALVES

air  temperature,   70°C.   maximum'' condensate  ten-
A     perature and a recommended design of heat exchanger.

This.   system   is   attractive   where   the   minimum   of
moving   parts   is   desirable,   where   water   is   at   a
premium,   and   where   dust-laden   atmospheres,   or
noise. prohibit the use of forced air.

(b)    Boiler with forced  alr-cooled  heat exchanger :
Proprietary     equipments     consisting     of     a     heat
exchanger and  fan  are  avallable with  adequate  steam
handling capacity.  This arrangement is to be preferred
where  both  space  and  water  are  at  a  premium  and
noise  is  no objection.

(c)    Boiler with  water-cooled  heat exchanger :
Standard types of water-cooled heat exchanger can be
used  bLlt their suitability for use with steam should  be
checked.    An  efficient  heat  exchanger  of  a  recom-
mended type will  reqLI]re a.3 of a litre per minute for
each  kilowatt  Of input  power to the  boiler assuming
20°C.  inlet water temperature  and  70°C.  condensate
and    outlet    water   temperature.     This    system    is
attractive   where   water   ls   available   and   uses   the
minimum    amount    possible.     Sc`allng    troubles    are

practically   eliminated   and   the    necessity   for   long
lengths of insulating hose disappears.   This  ls probably
the most compact arrangement.

(0   Boiler condenser :
This  system  employs  a  water-cooled  heat  exchanger
within the boiler, and the same water flow is required
as  for  (c).   This  is  a  very  compact  arrangement,  but
the  special  anti-electrolytic fittings  supplied  mL[st  be
used  to  overcome  the  effects  of  leakage  currents
through the water.
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EDISWAN

APPLICATION  NOTES  ON  THE  USE  OF

VAPOUR  COOLED  VALVES

SAFETY

The   Vapotrons   are   fitted   with   three   low-temperature
soldered   pu]l®ut   lugs   in   the   supporting   rim,   which   are
intended  to  be  connected  by an  insulating cord  to a switch
which is actuated should loss of water allow the temperature
Of the  rim  to  rise  above  that of the  solder  melting  point.
This temperature  is  low enough to  preclude  damage to the
valye,

Dangerous steam pressures are not possible Llsing the boilers,
as  the  blockage  in  the  steam  outlet  will  only  result  in  the
valve  being  lifted  off  its  seating.   This  occurs  at  a  pressure
of the order of 1-2  lbs  per sq.  in.

In  the  boiler  condenser  system  the  valve  ls  positively  fixed
€o the seating and a sensitive  pressure switch  is fitted  as well
as  pull-out  lugs.  so that  in  case  of cooling  water failure  and
consequent  rise   in  steam   pressure,  a  swicch  will  operate
and trip the equipment long before any dangerous pressures
can   be  set  up.   The  pullrout  lugs  will  still  operate  in  the
event  Of  loss  of water  from  the  boiler  condenser.

The  foregoing  are   the  essential   safety   precautions  which
should   be  taken  with  every  Vapotron  installation,  but  for
convenience  others  could  be  added,  and  it  is  recommended
that  water  level   indicators  are  used  with   boilers,  though
these can take an extremely simple form merely by arranging
a sight glass on the vertical portion of the condensate return
tube.   The  boiler  condensers  have  a  level  indication  incor-

porated  in  the  casing.
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High  Power Valves Ce
Condensed  Data  on  Replacement  Types

RADIATION   COOLED   TRIODES

(:)     I  v::;a)®  |ikt::ran
Pa(max)

(W)

e

RADIATION  COOLED  TETRODE

ESG250          I     11.25|        8.0      I        5.0      I        -I         250    I       -I        1.0     `100

RADIATION  COOLED  PENTODE

ESP450        I    10        I    13        I      3.0     I      -i        450|    10        I      6.5     i      -                     ®

FORCED  AIR  COOLED  TRIODES

WATER  COOLED TRIODES

ESW89l
Eswe92
ESW3000

* At full  ratings

®
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High  Power Valves

SELECTION   CHART

*  Limited by water connections to 10 Mc/s.
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Radiation  Cooled  Triode 1 4D1 2

GENERAL

The  14D12  is  a  radiation  cooled  triode  with  a  graphite  anode  and  a  directly  heated
thoriated  tungsten  filament.   It  is  intended  for use  in  r.f.  heating.  modulating  and  trans-
mitting  equipment.

RATI NGS*

Filament volta.ge
Filament current (approx)
Maximum  a.node voltage
Maximum  d.c. grid  voltage
Maximum  anode dissipation
Maximum  grid  dissipation
Maximum  peak cathode current
Maximum  operating frequency
Maximum  bulb temperature
Maximum  seal temperature

V'
lf

Va(max)

V8(max)

Pa(max)

Pg(max)
ik(pk)max

fmax
Tbulb(max)

Tseal(mx)

5.O±5°/o  V
32.5**         A
6.0          kv

1000                   V
500t           W
SOW
3.0A

60            Mc/s
250                  OC

ZOO                     OC

*    Limiting  values  are  absolute  maximum  values.

** The filament  is suitable for direct switching.

t   At  this  dissipation  the  anode  runs  bright  red  at  approximately  870°C  (Pyrometer
reading).

I NTER-ELECTRODE  CAPACITA NCES

Anode/grid
Grid/filament
Anode/filament

C HARACTERIST.CS

Anode voltage
Anode current
Mutual  conductance
Amplification  factor
Valve anode  resistance  (8va/6ia)

6.0             pF
llpF

0.4             pF

4.0          kv
120               rnA

3.6     rnA/V
22

6.1           kQ

Notes
Cooling   is   by   low   velocity   air   blast   necessary   under  all   conditions  of  valve  service
other than filament dissipation alone.

August,1?62                                                                                                                                                                                       Page  1.  Issue  1
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14D12 Radiation  Cooled  Triode HL± it

TYPICAL  OPERATION-At  maximum  operating  conditions.
Class C  r.f.  power amplifier-unmodulated  or frequency  modulated.

D.C. anode voltage
D.C. grid  voltage
Peak  r.f. drive  voltage
D.C. anode current
D.C. grid  current
Driving  power
Power output

Va                    4.0             5
Vg              280            400

5 70           690
la                 585            530
1g                     175                155

90            100
Pout                  1.8              2

TYPICAL   OPERATION-At maximum operating conditions (fmax = 60Mc/s)
Class  C  self oscillator-anode  supply  d.c.  or  3-phase  full-wave  rectified.

D.C. anode voltage
D.C. anode current
D.C. grid  current
Grid  resistance
Power input
Power output
Power output at 85%  transfer efficiency
Maximum  anode  dissipation
Grid  dissipation

Pa(max)

Pg

TYPICAL   OPERATI a N-At maximum opera,ting conditions (fmax ± 60 Mc/s)
class  C  self oscillator-single-phase  full-wave  rectified,  unsmoothed  anode  supply.

A.C.  anode  voltage  (r.in.s.)
Mean  anode voltage
D.C. anode current
D.C. grid  current
Grid  resistance
Power input
Power output
Power output at 85°/o  transfer efficiency
Maximum  anode  dissipation
Grid  dissipation

Pa(max)

Pg

4.25
3.8

Page  2
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Radiation  Cooled  Triode 1 4D11 2

TYPICAL   OPERATION-At maximum operating conditions (fmax = 60 Mc/s)
class C self oscillator-with a.c. anode supply.

A.C.  anode voltage  (r.in.s.)
Mean  anode  volta,ge
Mean  anode current
Mean  grid  current
Grid  resistance
Power input
Power output
Power output at 85°/o  transfer efficiency
Maximum  anode  dissipation
Grid  dissipation

Pa(max)

Pg

TYPICAL   OPERATION-At maximum operating conditions  per valve.
Class   81   audio   amplification-push   pull   operation.

Anode voltage
A.C.  anode current  (r.in.s.)
Power input
Power output
Anode dissipation
Anode  efficiency
Bias  signal

Peak signal  voltage

Va

la(r.in.s.)

Pin

Pout

Pa

Vg
Vsig(pk)

MOu NTI NG   POSITION-Vertical, anode upwards.

TOP  CAP-Anode.

BASE-Special.
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14D12 Radiation  Cooled  Triode RE
OPERATING   INSTRUCTIONS

Installation

The  valve  should  be  mounted  vertically  with  the  anode  upwards.   Connections  should
always  make  good  electrical  contact  to  prevent  overheating  pins  and  seals,  particularly
by  r.f.  current.

It is essential that connection be made to both grid pins when running at higher frequencies
to  reduce  current  ta.ken  by  each  pin.   The  valve  must  be  protected  against  excessive
vibration  and  shock.

Cooling

Forced   air   blast   is   recommended   for  all   conditions   of  valve  service   except  filament
dissipation    alone.

An  air  flow  of  50  cu.  ft./min.  directed  vertically  upwards  on  to  the  grid  and  flament

pins  is  ample.

The  anode  connector  should  be  designed  to  keep  the  temperature  of  the  anode  seal
below the  maximum  temperature stated.

Operation
The  operating  data  list  conditions  for  maximum  output for  respective  classes  of service
at  the   relevant  anode  voltage.    Linear  interpolation   between   anode  voltage  steps  is
admissible.   As  these  conditions  utilize  soine  or  all  of the  maximum  valve  ratings,  close
control  of conditions  has  to  be  maintained.

In  Class  C  self  oscillator  service,  precautions  should  be  taken  against  excessive  mains
voltage  variation.   Current overload  trips  should  be  included  in  anode  and  grid  circuits
as well  as an  under current trip  in  the grid  circuit.

In  industrial  r.f.  heating  it is  not usual  that all  precautions  can  be taken, and  under these
conditions  some  reductions  in  operating  conditions   have  to   be   rna.de  so  tha.t  widely
fluctuating  loads,  poor h.t.  regulation,  and  mains  variations can  be  accommodated.   Each
type of varial:ion  brings its own  problems and  no set rules are practicable.

®

®
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RadiaLtion  Cooled  Triode 11 4D1 2

9®n  DI^PINS.

All  dimensions  in  millimetres.
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1 4D1 2 Radiation  Cooled  Triode RE
CONSTANT  CuRRENT  CHARACTERISTICS
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14D13

14D13

RADIATION  COOLED  TRIODE

GENERAL     -

The   14D13   is   a   directly  heated   Radiation   Cooled   Triode

§th;;::n]::e;m€i¥[icd:I:;:o:a:nsd§;i;;:t:rti:da::#r§::!C:±S:a::I:::lr¥::s:j

RATING-Absolute Values

Filament Voltage
Fllament Current
Maximum  Anode  Voltage  (D.C.)
Maximum  Peak Cathode Current
Maximum  Anode  Dlsslpation

M£?:tu!:u%upS!ratingFrequency
at full  ratings

Vf
Lf

yka((pRrm)ex

Pa(max)

f(max)

lNTER-ELECTRODE   CAPACITANCES   (pF)

!::d:,:;:itn.tn t                        :i:-i

DIMENSIONS

Maximum  Overall  Length
Max[mum  Diameter   '
Maximum  Seated  Height

MOUNTING   POSITION-Vertical,  base  down

CHARACTERIS"CS

A::::#:g:t
Mutual  Conductance

SaTvP:!fiAcna:!d°enRF:s¥s::nce

14±5°/oV
7.0A
3.0      kv
4.0A

300W

1.5   Mc/s

345        mm
gomm

322         mm
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14D15 EDISWAN

14D13

RADIATION   COOLED  TRloDE

TYPICAL   OPERATION-Class A82, two valves

Values  for  one  valve  unless  otherwise  stated.

Anode Voltage  (d.c.)  (no signal)

Anode  Voltage  (d.c.)  (maximum
signal)

Grid  Voltage  (d.c.)  (approx)
Gr#aY:;tage  (r.in.s.)  (A.F. Sine

Anode  Current (d.c.)  (no signal)
Anode Current (d.c.)  (maximum

signal)

Grsj,dgncar)Tae#r(odk;.)(maximum

Grid  Current (peak)  (approx)
Driving  Power  (maximum  signal)

(approx)
Maximum  Anode  Dissipation
Anode/Anode  Load  (two valves)
po,:;;a:E:)t(maximumsignal)

Di:[gon:,i,oittt:t:i:tesTaximum

Va                             2.68*kv

Va                             2.5     kv
Vg                   -160          V

Vg(r.in.s.)          180           y

la                            100       rnA

la                           350       rnA

1g                                25       rnA

ig(pk)                  400       rnA

6.0W

Pa(max)             300        W
10kQ

Pout                   >1.2  kw

D<5%

* Based  on  10°/o  h.t.  supply  regulation.

BASE-Special 4 pin

December.1961                                                                                                                                     ADVANCE   DATA,   Page  2
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15D12

15D12

RADIATION  COOLED  TRIODE

Directly heated

GENERAL

Tuhneg:t5eR`fi:iismaednjtr:#¥shjenatteendd:ddt:trj::ec##i:ia°ti:::tqt#g:t?hiteanode,athoriated

RATING
Filamentvoltage
Filament Current
M'aximuin  Peak Anode Voltage
Maximum Anode Dissipation

Maximum  Grid  Dissipation
Maximum Peak Cathode Current
Maximum  Operating  Frequency
Maximum  Seal Temperature
Maximum  Bulb Temperature

Vf

JI

va(pk)max

Pa(max)
Pg(max)
ik(pk)max
fmax
Tseal(max)
Tbulb(max)

6.3V
31 _34,         A

6.0      kv
800**      W
MNRI

4.0A
60       Mc/s

ZOO              OC

250            OC

*:nhde£!?imwejtth£::jt?ubLeu::ira::r[enctv:%i:Ceh:nf8±W5lf%|?utadditionalcurrentlimitations

** At this dissipation the anode runs at approximately 900°C (Optical  reading)

All  limiting values are Absolute,  not Design Centres.

I NTER-ELECTRODE  CAPACITANCES
Anode/Grid
Grid/Filament

Anode/Filament

CHARACTERISTICS
Anode Voltage
Anode Current

A         X:tpu,:i::jnodnugctn::
Anode Resistance (Ova/6ia)

6.5        pF

13pF

0.5       pF

4.0      kv
ZOO          rnA

5 .6 rnA/V
23

4.1      kQ
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15D12 EDISWAM

15D12

RADIATION  COOLED  TRIODE

Directly heated

TYPICAL   OPERATION-At maximum operating condltlons per valve.

Class  81  audio ampllflcation-push  pull  operation.
Anode voltage                                                Va
A.C. Anode current (r.in.s.)                        la(r.in.s.)
Power Input                                                         Pln
Power output                                              Pout
Anode Dissipation                                              Pa
Anode Efficiency
Bias voltage                                                         Vg
Peak signal  voltage                                            Vs!g(pk)

TYPICAL  OPERATION-At maximum operating conditions.

Class C self oscillator-single  phase full wave  rectified  (no smoothing)

Mean               R.M.S.
Anode Voltage
Bias Voltage
Positive Grid  Voltage
Grid  Resistor
Anode Current
Grid Current
Cathode cu rrent
Anode Disslpation
GI.id Drive Power
Grid  Dissipation
Anode  Efficiency
Power Output (amplifier)
poaie|roo%u=n`sof:CrilEafiocT!ncy

poaYe8r5%uip=:s`f:SrcE#tc,:icy

P8

Pout

Pout

Pout

3.8                 4.25
-150

180
1.05

625
140

FebruaLry,1?62                                                                                                                                                                                       Issue  1,  Page  2
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EDISWAN 15D12

15D12

RADIATION   COOLED  TRIODE
Directly  heated

TYPICAL   OPERATION-At maximum operating conditions.
Class C self oscillator-3-phase full wave  rectified  or d.c.

Mean

a

Anode Voltage
Bias Voltage
Positive Grid Voltage
Grid Resistor
Mean Anode Current
Mean Grid Current
Peak Cathode Current
Peak Anode Current
Peak Grid  Current
Anode  Dissipation
Grid  Drive  Power
Grid Dissipation
Anode  Efficiency
Power Output (amplifier)
poa[e,roooo;t#:n`s=ecri|Eaf:T!ncy

P°a¥e8r5%u+Pr::s(f:Src!E#c?:Icy

Va                             4.0
Vg                  -260
Vsig                     260

1.2

la(av)                   815
lg(av)                  220
i k(pk)                     4.0
ia(pk)                      2.8
ig(pk)                       1.2

pa                            BOO
105

pg50
76

Pout                       2.5

Pout                      2.4

Pout                         2.0                  2.5

TYPICAL  OPERATION-At maximum operating conditions.
Class  C  self  oscillatorLrsingle   phase  self  rectified.
Anode Voltage
Bias Voltage
Positive Grid Voltage
Grid  Resistor
Anode Current
Grid Current
Cathode Current
Anode  Dissipatlon
Grid  Drive Power
Grid  Dissipation
Anode  Efficiency

A         ::a¥:.:o#:i(;f:Cr?l':£rie?cr:)tncy
P°aYe8r5%uipr::s(f:Src!Eftc?:icy

3.0

kw

kw

F®bru.ry.1962                                                                                                                                                                           Is.ii® 1,  Page 3
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15D12 EDISWAN

15D12

RADIATION   COOLED  TRIODE

Directly  heated

DIMENSIONS
lvlaximum Overall Length

MaximL]m  Diameter

254    mm
152    mm

M.OuNTING   POSITION-Vertical, anode upwards.

TOP  CAP-Anode

BASE-Special

OPERATING   INSTRUCTIONS
Installation
The  valve should  be  mounced  vertically  with  the  anode  upwards.   Connections  should

:'yw:.¥: cT:5eeni:od  electrical  contact to  prevent overheating  pins and  seals,  particularly

#e;Suef=c?:st!::trheadtu::ncnuercrt::tnt:£enm:;eeatc°h:?nt.hT8hr:dvap,.|nesmwuhs:nberupnr:::Et::ah:.:jhn::
excessive  vibration  and   shock.

Cooling
Forced  air  blast  is   recommended  for  all   conditions  of  valve  service  except  filament
dissipation alone.

An  air flow  of 50  cu.  ft./min.  directed  vertically  upwards  on  to  the  grid  and  filament
pins  is ample.
The  anode  connector  should  be  designed  to  keep  the  temperature  of the  anode  seal
below the maLximum temperature stated .

Operation

;:hiE:es:;#vna8nstdtah::so:is:o#;:a;n::iiiti:#s¥Tt:e:op:ofiit:Pfutt£:°tr::£S#:e:#miYdi:}g|Sfasg:e::ss:.:i€:.:
concrol of conditions has to be maintained.

±o*Ca:g#S=:ari::i'n:dn:Src€uLar;rr°:rnn:::r#Cfn;:gr:tc::ri:i:|r:c:Slit:g:d,nbciutaekdeTnaa8na:#aenxdc:Srsj!dvecjrc:',ness

!n#i:;tit:r:::,!v:ie:::i.:;u:#n:;:sir:ecg:|i::il;tt#:£;nsE[:;I?::S:j¥ae;i:i;:.:in:p:i!:,a::c:c;i¥eor:t:i:i;
_                -'       _                  .                                     .                                                                  ,                                             __   ____  __                                                                             _      ____
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Radiation  Cooled  Triode 115D12

All  dimensions  in  mm.
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15D12 Radiation  Cooled  Triode RE
CONSTANT  CuRRENT  CHARACTERISTICS
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Radiation  Cooled  Triode 15D12

CHARACTERISTIC  CuRVES :    Va/lg
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15D12 Radiation  Cooled  Triode CB
CHARACTERISTIC  CuRVES :    la/Va
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EDISWAN

Eil

iE]

A

15J12

I 5J I 2
FORCED  AIR  COOLED  TRIODE

Directly  heated

TENTATIVE

GENERAL

|n:a:t:1.d5::i:;r:i:at:fi:i§ige:i:nc%'ae#nrj?dftYsh',:te*#e3?:rrecut:g

RATING
Filament Voltage
Filament Current
Maximum Anode Voltage
Maximum  Anode  Dissipation
Minimum  Air  Flow for  Maximum

Anode  Dissipation 60    ft3/min
Maximumpeakcathodecurrent      ik(pk)max         4.0           A
Maa¥Fu|rR9tpnegratjn8Frequency        fmax                 6o         Mc/s

INTER.ELECTRODE  CAPACITANCES
Anode/Grid
Grid/Filament
Anode/Filament

CHARACTERISTICS
Anode  Voltage
Anode  Current
Mutual  Conductance
Amplification  Factor

llpF
13pF

0.6           pF

F.bruary.1962                                                                                                                                     ADVANCE   DATA,   Pare  1
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15J12 EDISWAH

I 5J 12

FORCED  AIR  COOLED  TRIODE
Directly  heated

TENTATIVE

TYPICAL  OPERATION-Maximum operating conditions
per valve

Class  81  audio amplifier-push-pull  operation
Anode  voltage                          Va

fon::: ,::::ent R.M.S.           Ipa,(nr.in.s.)
Power output                          Pout
Anode  Dissipation                      Pa
Anode  Efficiency
Negative Grid  Bias Voltage   Vg
Peak  signal  volrage                   Vsig(pk)

6.0    kv
o.6A
2.2  kw
0.9  kw
1.3  kw

TYPICAL  OPERATION-Maximum opei.ating  conditions
Class C-single  phase full wave (no smoothing)

Mean       R.M.S.     Peak

Anode  voltage                            Va             3.8        4.25            6.0  kv
Negative Grid  Blas voltage   ¥§jg     T§:
Positive  Grid  Voltage

S:!adnRAe::S::n€eurrent             iE{av)   73:.7

:i(i[,,12;i      28
Pal

30
p8::

Mean  Grid  Current
Peak  Cathode  Current
Peak Anode  Current
Peak  Grid  Current
Anode  Dissipation
Grid  Drive  Power
Grid  Dissipation
Anode  Efficiency
Power output  (amplifier)      Pout         2.1

:t°]Woeoro/o°#apnustfe(:SEC#'c::°nrc)y   Pout        21
Power Output (oscillator)
at 85:,; Transfer Efficiency      Pout 1.8

V

V

kn
rnA
rnA

4.0A
A
A

kw
W
nn
%

kw

kw

kw

Februtry,1962                                                                                                                                         ADVANCE   DATA,.Page  2
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EDISWAN

A

®

iil

15J12

I 5J I 2

FORCED   AIR  COOLED  TR!ODE

Directly  heated

TENTATIVE

TYPICAL  OPERATION-Maximum operating  conditions

Class  C-3-phase  rectified  or  d.c.

Anode  voltage                          Va                4.0          5.0          6.0    kv
NegativeGridBiasvoltagevg         -140       -220       -300           V
Positive  Grid Voltage
Grid  Resistance
Mean  Anode  Current
Mean  Grid  Current
Peak Cathode  Current
Pealt  Anode  Current
Peak  Grid  Current
Anode  Dissipation
Grid  Drive  Power
Grid  Dissipation

Anode  Efficiency
Powe.-Output (amplifier)

:to{Woeor%P#nustf!:SEC#':ite°nr!y

:t°`b"5eo;o°Turtapn:ie(r°SEC#!c%°nrc)y

DIMENS!ONS

Maximum  O`jerall  Length
Maximum  Diameter

Vsig         270          270          270            V
Rg           553         982       1400           a
la(av)1068          993          930       rnA
lg(av)      253          224          204       rnA
ik(p,()          4.0           4.0           4.0       A
ia(pk)          3.0           3.0           3.a       A
ig(pk)           1.0             1.0             1.0         A

pa                  1.3           1.3           1.3   kw
104          100          108          W

pg             60           50           48        W
69           73           76         %

Pout            2.9          3.6          4.2   kw

Pout            2.8          3.5          4.1   kw

Pout            2.4          3.0          3.5  kw

200   mm
102   mm

MOUNTING   POSITION-Vertical,  anode upwards

ANODE-External

BASE-Special

Februtry.1962                                                                                                                                    ADVANCE   DATA,   Page  3
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15J12 EDISWAM

15J 12

FORCED   AIR   COOLED  TRIODE

Directly  heated

TENTATIVE

OPERATING  INSTRUCTIONS

Installation

I:ennY::¥:osnhs°su|:ui:I,:uanytsedm:::t'gc::Z:,i:::jnc:iecounpt:catrdts;
prevent   overheating   of   pins   and   seals,   particularly   by   r.f.
current.

It is essential that connection  be  made to  both grid  pins when
running  at  higher  frequencies,   to  reduce  current  taken   by
each  pin.

The  valve  must  be  protected  against  excessive  vibration  and
shock.

Cooling
A minimum forced air blast of 60 cu.ft, min, directed  horizont-
ally  at  the  anode,  is  required  when  running  this  valve.

a:th;8thheerf,i::ueen:Ci:Sd;:ra;ji:Ys¥::°oCLt#irdebj?Stdlrected

Operation
The  operating  data.  list   conditions  for  maximum  output  for
respective  classes  of service  at  the  relevant  anode  voltage.

sLjjbni::rA:ttehreps°e'act:::jti:tn:::r,:zaen:g:ev:'rt:i,eoittehpesri;Saxajdmmuj:-
valve ratings. close control of conditions has to be maintained.
In  Class  C  self oscillator service  precautions  should  be  taken

:Fjajsnsstheoxui:Ssj:ejnmc?indse:°;I:a5:oYda:!aat::n:.r;dcuc#::jtts°::r£:#
as  an   under  current  trip  in  the  grid  circuit.

::n!nbdeusttark:!n,r.:.n:e:tnj:€r'ttises:a:a:Sdi:ilo;!a:oaJ!eprree::::::::

!!unc?b:e:t::t!.n!am::::p:::a:ns!;:..:::#a::oe,;I::n::Ts:,.n,:nhg:sta:.?::a;::
problems  and   no  set  rules  are  practicable.
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EDISWAN

®

®

15J112

I 5J I 2

FORCED  AIR  COOLED  TRI0DE
Directly  heated

TENTATIVE

All  dimensions  in   mm.
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EDISWAN

fl

®

®

15P12

15P12

WATER  COOLED  TRIODE

TENTATIVE

GENERAL

:hhoerj`a:::2t|Sn:s#:t:ia::n]t:d]?rjjs|:t:i:heda,do`:e:s`ey,hnea±:Fd.
heating  equipment.

RATI NG-Absolute Values
Filament Voltage
Filament Current

#:iiEu:E#a:i:Ff!#:e:lop
Maximum  Anode Dissipation

Maximum Water Outlet
Temperature

INTER-ELECTRODE

i::d:,:(:L[netnt

1      L/mln

55OC

CAPACITANCES   (pF)

:i:.:-;                 ::::

DIMENSIONS

#£:::g.rae::'{e:e(nG8]t±s)

MOUNTING   POSITION-Vertical, base down.

CHARACTERISTICS
Anode Voltage
Anode Current
Mutual  Conductance
Amplification  Factor

ANODE-External

BASE-Special

Va
la

8in
4t

4kv
120         rnA

TS.3mArv

D®c.mber.1?61                                                                                                                                         ADVANCE  DATA.  Png.1
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15P12 EDISWAM

15P12

WATER  COOLED  TRIODE

TENTATIVE

i---              80MAX.-_  ---i

All  dimensions  in  millimetres  unless  otherwise shown.

__          _                                                                                                           _           _                                  -              _                                                     _    _     _    ____

December,1961                                                                                                                                    ADVANCE   DATA,   Page  2

Associated   Elect:rical  Industries  Limited
Electronic Com|}onents Department

Tel:   GERrard   9797

®

a



HER

®

Water  Cooled  Triode 15P12

GENERAL

The  15P12  is  a  water cooled  triode  with  a  directly  heated  thoriated  tungsten  filament.
It  is  intended  for  use  in  r.f.  hea.ting  equipment.

RATI NGS*

Filament  voltage
Filament current   ,
Maximum  anode  voltage

#:nxj]#uu#:na::refi:S;]i::`°mnaximumanodedissipation
Maximum  water outlet temperature
Maximum  peak cathode current
Maximum  operating frequency at full  ratings

*  Limiting  values  are  absolute  maximum  values.

t Limited  by water connections to 10 Mc/s.

I NTER.ELECTRODE   CAPACITANCES

!:iodd`:(i::nt
Anode/filament

CHARACTERISTICS

Anode voltage
Anode current
Mutual  conductance-
Amplification  factor

V'
If

Va(max)

Pa(max)

1i(&k)max

Va
la

8in
H

cTXsps'E,AaLud:PaE;RPAfiTc`a3oT=pMuasxhi-T:,Tooppeer:::;nngconditionspervalve

Maximum  anode  voltage
Anode current r.in.s.
Power input
Pdwer output
Anode  dissipation
Anode  efficiency
Bias  voltage
Peak signal  voltage

Va

bai,:.in.s.,
Pout
Pa

Vg
Vsig(pk)

5.0V
32.5              lA
7.0           kv

650W
1          L/moi:

55
3.0A

60t          Mc/s

1:::        ::
il

4.0           kv
120               rnA

3.3      rnA/V
21

August,1962                                                                                                                                                                                           Page  1,  Issue  1
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15P12 Water  Cooled  Triode Ce
EXSPS.€±!-pt}=:#IJa?eNrTc¥:#ejdmourmd?c?eratingconditions
Anode voltage
Bias voltage

Eor:Lti::sFs:;drvolcage
Mean anode current
Mean grid  current
Peak cathode current
Peak anode current

2e:a:id#:se:.:;:i:;
£:jodd:i:SJPc?:jn°cny
Power output
Power output :rc?|'|!afi+:rr))

at 100°/a  transfer efficiency Pout
P°a¥e8r5% ttp#:stf°esrc i:#tc::i cy                   Pout

:rasps'€±:ing?ep-:FfeTf'u?.#;eY::i##emd?::Eij::tch?:€)i.tions

£;n=:td¥:o:%:;:e:8:oicage
Grid  resistor
Mean anode current

Feeaakn£:!hdo::r::::ent
Peak anode current

lei:!i#!!j;::I;iijjj:
Power output
Power output :rc?i'ijafit:rr))

Ig(pk)

Pa

Pg

Pout

at 1 00°/o  transfer efficiency                     Pout
poaye8r5?XTttp=:s`foesrc:#tc?:icy

Pout                         1.3

MOu NT[NG  POSITION-Vertical, anode upwards

A N ODE-External

BASE-Special

5.0 6.0
-400

280
3.1

550
130

3.0                   3.0
2.0                    2.0
1.0                        1.0

640                  650
8585
3830
7880

2.3                     2.65

2.2                  2.6    kw

1.9                   2.2     kw

Page 2
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a

a

a

Water  Cooled  Triode 15P112

OPERATING   INSTRUCTIONS

Installation

This   valve   should   be   mounted   vertically   with   anode   upwards.    Connections   should

:'yw:.¥:cmuarf:n8t::delectricalcontacttopreventoverheatingofpinsandseals,particularly

lt   is   essential   that   connection   be   made   to   both   grid   pins   when   running   at   high
frequencies,  to  reduce  current  taken  by  each  pin.

The valve  must  be  protected  against excessive vibration  and  shock.

Cooling

Water  cooling  is   required  for  all  conditions  of  service  including  filament  dissipation
alone.

::h:eu#::;:seu:T[ef:t:hr:hfs::!aJ:a:r:*m:a##u,:in:#:rs:s::'|:ain!,g:i:/!i;;:Teih::a,::saep;fi:sn::t:::
Cold  water should  be  fed  into the  lower end  of the  copper spiral  and  the  outlet tern-
perature  from  the  top  of the  spiral  must  not  exceed  60°C.
A low velocity air  blast directed on filament and grid  pins is recommended when  running
at full  power  at  the  higher  frequencies.

Operation
The operating data,  list conditions for  maximum output for  respective classes of service
at the  relevant  anode  voltage.

::T,:i:::tine:Po°:a:,!P:ftitew:efj:nu°£ev:,°v':afaetj:tges?Sc,i:s:dc:ists;:ie6fcAosn:}t:::sC::sdjtt:°B:
maintained.

|noi€a'::Sv:rj::j':n?SC€'j:tr:;ts:;Ye]:,eoapdr::#!s°hnosui£°bu:d}ntfu:aekdernaa8na::Setaenxdc:Srsjjdvec[Tc:'jnj
as well as an under current trip in the grid circuit.

!jui#'ft:::::r:,:jo:#:pr:::!n::Ch{,:t:.':je::#t:?::::,ae:!ni::::,n:i!jt;sic:::a':a:;a;Vss::ci:nbjr:aa=ie:!'£¥o#t%edrwtl::e!!
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15P12 W'aiter  Cooled  Triode HLHit

11
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''

2iE±-
20+2o+

All  dimensions  in  millimetres  unless otherwise shown.
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Water  Cooled  Triode 15P12

CONSTANT  CuRRENT  CHARACTERISTICS
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15P12 Water  Cooled  Triodee
WATER   FLOW/DISSIPATION   CHART

TEMPEflATURE     DIFFERENCE     BETWEEN    OUTGOING    AND    INCOMING     WATER   (oC)
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EDISWAN

a

®

15Y12

I 5V I 2

VAPOUR  COOLED  TRIODE
Directly  heated

TENTATIVE

GENERAL

;?h;i?1,:r#j:n.::lt:fh:i;r:i:}}:rhi::::dt::!:tuerncfi?I:£8n:ri°nddeajn:e*:du:a:puesreatjjnngr.;;et:eti:;

RATING
Filamentvoltage
Filament Current
Maximum  Anode Voltage
Maximum  Anode  Dissipation
Maximum Operating Frequency a€  Full  Ratings

INTER-ELECTF`ODE  CAPACITANCES
Grid/Filament
Anode/Grid
Anode/Filament

CHARACTERISTICS
Anode Voltage
Anode Current
Mutual  Conductance
Amplification  Factor

Vf
lf

Va(max)

Pa(max)
f("x)

TYPICAL   OPERATION-MaLximum  operating  conditions  per valve

Class  81  audio amplifier-push  pull  operation

Anode Volcage
Anode  Current  R.M.S.
Power  Input
Power Output
Anode  Dissipation
Anode Efficiency
Negative Grid Bias Voltage
Peak  Signal  Voltage

Va
la(r.in.S.)

Pin

Pout
Pa

Vg
vsig(pk)

6.3V
32.5         A
7.0       kv
1.3    kw

60       Mc/s

13pF
llpF

0.6   pF

4.0         kv
190            rnA

5.1    rnA/V
22
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15V12 EDISWAW

15V12

VAPOUR  COOLED  TRIODE

Directly  heated

TENTATIVE

TYPICAL   OPERATION-Maximum  operating  conditions
Class  C-single  phase full wave (no smoothing)

So:si:jt::Ve:|frdfdev%i,¥agveoltage
Grid  Resistance
Mean Anode Current
Mean  Grid  Current
Peak Cathode Current
Peak Anode Current
Peak Grid  Current
Anode  Dissipation
Grid  Drive  Power

i:::§di;LO§;i;;trii:::c:i;fr#ifecr;'!:r

iii!8

Va

':i

lk(

::(i
Pa

P8

Pout

Pout

Pout                              1.8

TYPICAL   OPERATION-Maximum  operating conditions
Class C-3-phase rectified or d .c.

So:si:,t;:¥:€::a+faevB:?tsa¥:Itage
Grid  Resistance
Mean  Anode Current
Mean Grid Current
Peak Cathode Cu rrent
Peak Anode Current
Peak  Grid  Current

a:joddBrptsesjF:#::

i,:!id;:iio#ajt;:(,g:r::!iii::,i:;y

Pa

P8

Pout

Pout

Pout

4.1     kw

3.5    kw

FebruaLry.1?62                                                                                                                                                    ADVANCE   DATA,   Pa€®  2
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EDISWAN

®

®

15V12

15V12

VAPOUR  COOLED  TRIODE
Directly  heated

TENTATIVE

D!MENSIONS

Maximum  overall  length
Maximum  diameter

MOUNTING   POSITION-Vertical, base up

BASE-Special

ZOO    mm

cOmm

Operating   Instructions

Installation

I;:fi:r:(!Yty::;hL;#!:8j7:)s:a?gnu:n:t:,t:i,oVBeir:ttf:ail,I!rf}#b:y3|j.:i:drg:oe¥trei::tsri'cnaiac;Pnet:'cat"¥od;::gvneen:
lt   is   essential   that  connections   be   made  to   both   grid   pins   when   running   at   higher
frequencies  so  as  to  reduce current taken  by each  pin.

Cooling
The  valve  is  immersed   in  water  and  at  the  higher  frequencies,  a  low  velocity  air  blast
must also  be  directed  on  to  the filament  and  grid  pins.

Operation

:th:h:Preer,aetj:gtdaant:d':Sty:?t:::t.'°nsformaximumoutplltforrespectiveclassesofservice

::T,::::::e:Po°ia:iF:ft:tew::*jinu°£evaY,:'etaietj:::?Sc,;Sseadc:i:Srj:,'e6fcAosn:|t:::sC::sd!tt:°B:

a;:i;:;:ae!tda;g':"::s:,s:s:F:;:I::s.uc.L'r[;:n:t:o:i:,:!';n::ph:e::;rs::s'i?r:.,#:'fntfu?ekdeTna:ani::teeaxncdes:'iT:
ln  industrial  r.f.  heating  it is  not usual  that all  precautions can  be taken, and  under these

i:::i:a;to;f.;,:vT:e;:tr,e:d:uo:rtri,3?gts;,I:n:g:,5:ntr,a:t;::i:ci::I:::::s.v;:;ae:iu:::ba:ra.nmpa.b:e:t:s:of;i?;:o¥li:lr
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Forced Air Cooled Triode 16J112

TENTATIVE

GENERAL

I,haem:::'a2nasjsaj:i::Cdt:Zfhoeratuesde{:rtcreadnsa+:ttc,°n:'eedqutjrpj:deen.t.'tThh:SfiFaihe:tit:esdjjttua:i:tf::
direct  switching.

RATI NGS

Fi lament voltage
Fi lament cu rrent
Maxi mu in d .c. anode voltage
Maximum  peak cathode current
Maxi mum anode d issi pation
Maximum operating frequency

M 0 U NTI NG  POSITI ON-Vertical, base upwards

C HARACTERISTICS

Anode voltage
Anode current
Mutual  conductance
Amplification  factor

A N ODE-External

BASE-Special

Vf
'f

Va(max)
ik(pk)max

fp:1:ax)

Va
la

8in
't

8.0±5tyoV
26A

7.5          kv
6.0A
3.0      kw

40          M c/s

1k:W
400           in A

6.5   rnA/V
55

August.1962                                                                                                                                                         Page 1 ,  ADVANCE  DATA
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16J12 Forced Air Cooled Triode RE

All  dimensions  in  millimetres  unless  otherwise  shown
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EDISWAN

Zii]

a

16P12

16P12

WATER  COOLED  TRIODE
Directly  heated

TENTATIVE

GENERAL

Tnht:gL6,P!:a,!jsnga.i:r::t'!thheoartj:::dwtautne:stce#a:re[n¥ean:'ti:

in:emnednetdjsfs°urjtaubs,:f:nrd'jnrd:.Cts'#tc#Fna:;-n8

RATING
Filament voltage                                    Vf
Filament current                                  lf
Maximum d.c.Anodevoltage          Va(max)
Maximum Pea.k Cathode Current   ik(pk)max
MaximumAnodeDissipation            Pa(max)
MrLi:rt:d°b;ewi::nr8c::enqeuctejnocnyswmax)

(Limited  by valve)                             f(max)

equipmen..    The

8.0±5%  V
26.0     A
8.0   kv
6.0A
3.0 kw

10    Mc/s
40    Mc/s

INTER-ELECTRODE   CAPACITANCES
Anode/Grid
Grid/Filament
Anode/Filament

CHARACTERISTICS
Anode Voltage
Anode Current
Mutual  Conductance
Amplification  Factor

DIMENSIONS
Maximum  Overall  length

5.0        kv
too         rnA

i .5 rnA.rv
24

211       mm

MOUNTING  POSITION-Vertical,  base upwards

ANODE-External

BASE-Special

F®bru.ry,1962                                                                                                                                       ADVANCE  DATA. Fag.1

Associated  Electrlcal  Industrles  Limlted
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16P12 EDISWAN

16P12

WATER  COOLED  TRIODE
Directly  heated

TENTATIVE

i-4 5"(ll s in in) -
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EDISWAN

Ei]

1

16P12

16P12

WATER  COOLED  TRIODE
Directly  heated

TENTATIVE

CHARACTERISTIC  CURVES :     Vg/Va

CONSTANT  CURRENT  CHARACTERISTICS
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16P12 EDISWAN

[6P12

WATER  COOLED  TRloDE
Directly  heated

TENTATIVE

WATER  FLOW/DISSIPATION   CHART

(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 1

tJ I I I I I ' I I I- I I I I 1 I= I I I I I I I
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EDISWAN

®

Ce 16P15

zJ  /  ,-'   :     ,  --

16P13

WATER  COOLED  TRIODE
Directly  heated
TEurATivE

GENERAL

:ns:te:s€=:I;v`§3#;:i?ah§:di:jae:;e!:tic::::a;§¥cn:n¥r§t#¥h.;f¥ni:i::iti#W:;S:I

;;?a`t:he:nn:tin?sis:u;,:i:::`%6::r::;:o±:tneg:?#ttb:e:.:n+:I:=hour|i:::ta:#gcst::

RATING

FIlamentvoltage                                           Vf             8.0±5%      V
FIlament current                                         lf                         26         A
Maximum Anode voltage (D.C.)            Va(max)              8       kv
Maxlmumpeakcathodecurrent           lk(pk)max          6        A
Maximum  Anode  Dlssipatlon                   pa(max)               3.O kw
M¥L],:Yt:d?;ewr:::nr8c::::uctei:Cnys)          i(max)             10   Mc/s

MrL],:¥t:d°b}ev:fj:)gFrequency            I(max)             4o   Mc/s

INTER-ELECTRODE   CAPACITANCES   (pF)

Anode/Grid
Anode/Filament
Grld/Filament

DIMENSIONS

Maximum  Overall  Length 211       mm

UNION  CONNECTORS-to suit ±' o.d. Tube to BS2051.

MOUNTING  POSITION-Vertlcal with base up.

December.1961                                                                                                                                      ADVANCE   DATA,   Page  1
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16P13 EDISWAM

'6P13
WATER  COOLED  TRIODE

Directly  heated
TENTATIVE

CHARACTERISTICS

Anode Voltage
Anode Current
Mutual Conductance
Amplificatlon  Factor

ANODE-External.

BASE-Speclal.

5kv
too       in A

7.5mA/V
24
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EDISWAN

a

®

16P15

16P13

WATER  COOLED  TRloDE
Directly  heated

TENTATIVE
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EDISWAN

rl

®

ES833

ES833

RADIATION  COOLED  TRIODE

GERERA} ,

g¥aEsfi¥i:,:rhhghpiT:1:::°dofc#r:;3:L%:L8ia¥t3bi:d{3:t#?

#rmi:::i:;gfA!:igf!E::io#1!Ii:i::ef!:,::t!%v!aho:#oigt

§#:%::v#j!;:;a8#:iai!§;§ia;ii:¥feh:i:18i:¥:i;:i;::ti|£!mjr=:!¥.t

RATrm

Fll8mnt  Voltage  (volts)

Fllamnt  Currant    (anpe)

Vaxlnun  And®  Voltage   (vol`8)

16axlnu  mode  I)188lpe¢lon  (tiette)

Anpl.1flcatl on  Factor

VanFnuLTfupetrfetlngFreQ®ncyae

Vr                                 10.0

|f                           10.a

Va(mx)           .  3,000

e(in()              .  goo

H36

S  sO  wc/8

•rfeLiiifj?ng;;I!!#;u!;r!ir!;:iii!:;a

'gib!:8:£#r38¥:B8::88:%°iFB#£ius¥m#-
reduoed.

±!E=B:E±±gB9Z]B  CAIAc lTAne Es

Ardnrdona      ( If )
A~nThoa®AIlapnt(pr)
oridAIlannt   (in)

DIBirslaus_

##E=#=L*rlJ3Bgth
i3pprr8F|=::#:fe!®Vngo?ht

WOURTIRE   POSITION     -     Vortlca]

8.812  1zo    :   284  D
4.5o¢  liie    :   Ilo  iD

si

-
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ES833 ED.SWAN

ES833

RADIATION  COOLED  TRIODE

PLANE OF
ELECTcODES

Indlcates a charie. +
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EDISWAN

®

a

a

ES835

ES833

RADIATION  COOLED  TRIODE

AVEPAGE  CHAfiACTERISTIC  CuBVES
ANODE CuRl]ENT  IN ^MP9
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ES833 EDISWAN

ES833

RADIATION  COOLED  TRIODE

AVERAGE  CHARACTERISTIC  CURVES : Ig/Va
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EDISWAM

a
ESA1002

ESA1002

FORCED  AIR  COOLED  TRIODE

GENERAL
The  ESA1002  is  a  forced  air  cooled  triode  having  a  directly
heated thoriated tungsten filament.   It has a maximum anode
dissipation  Of 12  kw  and  a  maximum  anode  vo]tago  rating
of  10  kv.  the  maximum  operating  frequency  at  full  rating
being 40 Mc/s.

fIATING
Filament voltage                         (volts)          Vf

Filament current                       (am ps)         If

Maximum Anode voltage        (kv)              Va(max)

Maximum Anode Dissipation  (kw)            Pa(max)

Maximum Cathode Current
(Peak)                                           (amps)          lk(max)pk

Maximum  Grid  Dissipation     (watts)         Pg(max)

Mutual  conductance                 (rnA/V)        gin
Amplificatlon  Factor                                        4

Anode  Impedance                       (ohms)         ra

M¥r!ei::nc°yp(::i|tjrna€ing)        (Mc/s)         f(max)

Maximum  R.F.  Power
Output (kvvy            Pout

INTER-ELECTRODE   CAPACITANCES   (pF)
An od e/G ri d                                   Ca-gl

Anode/Filament                            Ca-f

G rid/Filament                                 Cg1 -f

D.cemb®r,1961                                                                                                                                                                   lssu® 1,  Pay.1
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ESA1002 EDISWAN

ESA1002

FORCED  AIR  COOLED  TRIODE

AIRFLOWL-400 cu. ft. min.

DIMENSIONS
Maximum Overall  Length

Maximum  Diameter

Approximate Nets Weight
APwrei#atepacked

(Ibs)

December.1961                                                                                                                                                                Issue 1,  Page 2
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EDISWAN

Ziil

®

ESA1002

ESA1002

roRCED  AIR  COOLED  TRioDE

+i •

ra=ii=FRIIIIIIIIiiiiiiiiiiiiJ-i=-
ulNI111111

GR'DI

54t02S'             I 1

11i
L-b.'          =!

All dimensions ln  mm  unless stated other\^/ise.
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ESA1002 EDISWAH

ESA1002

FORCED  AIR  COOLED  TRIODE

TYPICAL  CHARACTERIsllc  CURVES : la/Va
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EDISWAN

rl

ESA1002

ESA1002

FORCED  AIR  COOLED  TRIODE

TYPICAL  CHARACTERISTIC  CURVES  :   Ig/Va
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Forced Air Cooled Triode ESA1 500

GENERAL

The  ESA1500  is  a forced  air  cooled  triode  having  a  directly  heated  thoriated  tungsten
filament.   It is intended for use in induction and dielectric heating equipment.

RATINGS*

Filament  voltage                                                                                      Vf
Filament current                                                                                    lf
Maximum  anode voltage                                                                      Va(max)
Maximum  anode dissipation                                                                 Pa(max)
Maximum  peak  cathode  current                                                      ik(pk)max
Ivlaximum  operating frequency at  maximum  ratings           fmax
Minimum  a.ir flow for  maximum  dissipation

V
A

kv
kw

A

*  Limiting  values  are  absolute  va.Iues.

t The filament is suitable for direct switching without additional current limitation in the
circuit.

I NTER-ELECTRODE  CAPACITA NCES

Anode/grid
Anode/filament
Grid/filament

CHARACTERISTICS

Anode voltage
Anode cu rrent
Anode impedance
Mutual  conductance
Am plification factor
Perveance

11.5                pF

0.8             pF
14.5               pF

5.0           kv
400              rnA

3.2          kQ
1.5     rnA.lv

24
0.56mA|vR-2

COOLING
This  is  by  forced  air  blast,  and  should  be  employed  for  all  conditions  of valve  service,
includingfila.mentdissipationonly.

It  is  recommended  that  a  minimum  air flow  of 300 ft3/min  at  maximum  power  output
be used.   Direction of flow is through the anode cooler and over the glass bulb.

At the  higher frequencies  grid  connectors  should  be designed to assist cooling, a.nd  both
connections should  be  made to  reduce the current taken  by each  pin.
Care should  be taken to ensure all  connections to the valve make good electrical contact
to avoid  overheating pins and seals.

August.1962                                                                                                                                                                                  Page  1.  Iasli.I
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ESA1500                  Forced Air cooled Triode RE
TYPICAL  OPERATI ON (See " Notes " below)

Anode voltage
Mean  anode current
Mean grid  current
Bias  volt:age
Bias  resistor
Peak cathode current
Peak anode cu rrent
Peak grid current
Anodedissipation
Grid dissipation
Anode  efficiency
Power output (oscillator)
Power output at 85°/o  transfer efficiency

V

NOTES

The  typical  operating  conditions  given,  are  for  valve  service  as  a  class  C  self oscillator
and are calculated assu ming a d .c. or th ree-phase full-wave rectified anode voltage. Where
conditions of service  make the valve  liable to excessive  mains variation,  poor regulation
of supplies, or power supplies with a high peak to mean ratio, care should be taken to see
that the  limiting  values  are  not  exceeded.

It  is  recommended  that  a  protective  resistance  of  10r2/kv  be  connected  between  the
h.t. supply and the valve anode to avoid  damage to the valve in the event of intermittent
flash over.

Some cases (e.g., intermittent operation where the duty factor is suitable) allow increased
anode  dissipation  and  peak  cathode  current.   Each  case should  be treated  on  its  merits
and  more information on this type of duty may be had on  request.

MOUNTING  POSITION-Vertical,  anode down

BASE-Special

P.€e 2

u

u
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EDISWAN

C\

a

r'\

ESA5000

ESA5000
FORCED   AIR   COOLED  TRI0DE

(Previously  EHA.5000)

GENERAL

;#;i:I:;i:Fsg:¥j:,;;z;¥;[§;:;::i::;t;{j{;;;i;i:i;d:e::;:i:,;#jtr;{s:i;tE3{:+
RATING
Filament Voltage (volts)
Filament Current (amps)
Maximum Anode Voltage (volts)
Maximum  Filament Emission (amps)
Maximum Anode Dissipation (kw)
Mutual Conductance (rnA/V)
Amplification Factor
Anode Impedance (ohms)
Maximum Operating  Frequency at

full  rating

Vf                                 11.0
If                                     125
Va(in ax )              8, 500
Fen                     9 +
Wa(max)                5. 0
8in                             *  10

*20

ra                       * 2,000

t  25  Mc/s
* Taken at Va=5,000`/ ;  Ia=1,000mA.

tfntohdj8hv:[tfar;gsuaenndcj,:ptuht::::mb:TeE:rc:i:S`b'e

I NTER-ELECTRODE CAPACITANCES

:;,:,;:(,!i:;ne.nt  (;;g                      g:;:i'              ::;:
AIR  FLOW  (MAIN)

i°i:uct:b!iof:,edt bpee:,re'£::e;n':oafhd:t:::,.s.15  Cu bic  feet  per

DIMENSIONS
Maximum overall Length      (mm)
Maximum Diameter                 (mm)
Approximate Nett weight   (lbs)
Approximate Packed Weight (lbs)

MOu NTING POSITION-Vertical.

298.5
192.0
34.0
72.0

Indicaes a change+
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ESA5000 EDISWAN

ESA5000
FORCED  AIR  COOLED  TRIODE

(Provlously  EHA5000)

7#„M,N. a
I

8fa`'MAxl
i I

ilFTwC   IiANOLES   "  i"E  `mTi4  ill. PiNs

All  oIMs  iN ius uNLess
STAT€D  OTllEf`WISE
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EDISWAM

rl

®

®

ESA5000

ESA50cO
FORCED  AIR  COOLED  TRIODE

SuPPORT  TYPE  G.C.4.

.-______-__-_-U
ImL'

'
r

i       , roLESP^C
LASS  CYLINDER  IWGNoMDu8lr5.2t.I

3.+ 0„8i' _iaT

5-e lv'.I

I I,

z#,,-~---_I_-:=``       JLT
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.+I.                        ' ''
-52                       i  ,
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h```:,:,:`:;```

;:A•--_:Z222
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^`\\.``====

METAL  cOvEa

S EOu^LIY
ED£.D,A.

hloTE   THIS    SUPPORT  IS   USED   WHEN   VALVE  19  0PER^TEO

W  Aty lNVEFtTED  POSITION

All.   DIMS`lN  lnsuNLES§

STATED   OTHEF}VMSE
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ESA5000 EDISWAM

ESA5000
FORCED  AIR  COOLED  TRIODE

SuPPORT  TYPE  G.C.3.

I

I I'

CLASS CYLINDERI)WC.No.MO«I+1„

a, +̀a

METAL (5-8MM.\-±'',

III

87-i,,
16_.8 ''IIIIIIII,I

I.

>*- ---, Io-~------ •--  `<

7§

... `\<
y,,,,,

````<\\\\\\\\``,,``,I

yy,,

'' ',
„+   I,`                   ,I-3-2' 'I

I''',,`,;;,'',,'`-,,~=::`,
I I

`````
```````

^\ih` ` \

``\\̀*--`>`==- _-----.,~

ALL    DIMS.  IN  ins  UNLESS

STATED   OTHEf]WISE
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EDISWAN

a

®

ESA5000

ESA5000

roRCED  AIR  COOLED  TRioDE

(Previously EHA5000)

AVERAGE  CHARACTERISTIC  CuRVES :    larva

ryf=ii volts A.c.)
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ESA5000 EDISWAll

ESA5000
roRCED  AIR  COOLED  TRIODE

(Previously EHA5000)

CHARACTERISTIC  CURVES :    lg/Va

ryf=ii volts A.c.7
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ESA5000

ESA5000
roRCED  AiR  COOLED  TRioDE

(Previously EHA5000)

AVERAGE  cHARACTERisT[c  CURVE :    ifrvf

(Cold resistance =O.0003 f})
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ESA5000 EDISWAN

ESA5000
roRCED  AiR  COOLED  TRIODE

(Previously EHA5000)

CHARACTERISTIC  CURVE :   len/Vf
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EDISWAN

a

A

®

ESV1002

ESV1002

VAPOUR  COOLED  TRIODE

GENERAL

!Fi:f:i[:1,:?i:f:isia:#fi:n:.fi::oF,l#i:mT::ri:qdi:h::,y:i;rt,#'!::#!
being  10  Mc/s.

RATING
Filament voltage                             (volts)
Filament current                            (amps)
Maximum Anode voltage            (kv)
Maximum  Grid  Bias voltage       (voles)
Maximum Anode Dissipation      (kw)
MaLximum cathode current       (amps)
Maximum  Grid  Dissipation         (watts)
Mutual cond uctanc®                       (rnA/V)
Amplificacion  Factor
Anode Impedance                            (ohms)
Maximum Operati ng Frequency (Mc/s)
Maximum R. F. Power output    (kw)

Vf                           8.0
If                               124

(:[mar)   _,2::;

:Eg(ml¥,'      83#
gm35
428
ra                               BOO

fp(oTu:)(abs)     1:;

•LjE}.:odmpeb#h:enmba:t[j:rEdt:::df:ii'ti;':S:.;°#nns:trs6eincreased

t Absolute  maximum  values which  must  not  be exceeded.

INTER-ELECTRODE    CAPACITANCES    (pF)
Anode/Grid
Anode/I:ilament
Grid/Filament

DIMENSIONS
Maximum Overall Length
Maximum Diameter
Approximate Nett Weight
Approximate Packed Weight

14
6±
36
92

Dcofbb.r.19el                                                                                                                                          lsso.1, Pa`z.1
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ESV1 002 EDISWAN

ESV1002

VAPOUR  COOLED  TRIODE

TYPICAL   OPERATION-Class   C   R.F.   Amplifier   and
Oscillator.

Anode volta,ge           (kv)              Va
Grid Biasvoltage      (volts)          Vg|

6810
-300  -400  -450

Grid Positive
Voltage(Peak)        (volts)          Vg|(pk)   +520  +520  +520

GridBiasResistor      (ohms)          Rg|                 254       380       455

Mean  Anode
Current                    (amps)          Ia                   7.62     7.2        7.68

Mean Grid current   (amps)           1g|                   1.18*   1.06*  0-99t
Grid Drive r.in.s.

Voltage                     (volts)          Vg|(rms)    580      650      685
Peak Cathode

Current                   (amps)         lkok)
Anode  Dissipation    (kw)             Pa
Grid Drive power     (watts)         Pdr
Grid  Dissipation        (watts)         PgI
AnodetEfflci®ncy         %

An(*=p?f#E;t         (kw)          Pout

An(°odsecjf}auttopru)t           (kw)           Pout

Angle of Anode
Curreneflow          (degrees)    Oa

Minimum Convection
Cooler area            (sq. ft.)

Mjfi:m#|e(:w#:es;    i#r:eo:#.)

35         45.4     60.4

29         37.8     50.5

163       162       166

9.8         10.2      13.4

4            4.1         5.4

*a°:r:€:trh'Fn¥;;:%aJar:%i;fnu#,I:lid'3aTes3:p:%::t:hr:k8#r:o':¥i:eag;

See "Application  Notes on the use of Vapour Cooled Valves."
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EDISWAM
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ESV1002

ESVIOOZ

VAPOUR  COOLED  TRloDE

All  dlmenslons in  mm.  unless seated  otherwise
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ESV1002 EDISWAN

ESV1002

VAPOUR  COOLED  TRIODE

TYPICAL  CHARACTERISTIC  CURVES :  Ia/Va
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EDISWAM

rt

®

ESV1002

ESV1002

VAPOUR  COOLED  TRI0DE

TYPICAL  CHARACTERISTIC  CURVES  :   Ig/Va
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ED.SWAN

.-,

1

ESV1500

ESV1500

VAPOUR  COOLED  TRIODE

GENERAL

i:ska;j:Eg:t|:1;::Oil;S:k:t#Vnio:£eu:ra:ina¥,;e#%::r:;::;£::e:hv#r§j:in#::Seg:t:i:f
10  Mc/s.

RATING

Fi lament voltage                         (volts)
Filament cu rrent                        (amps)
Maximum Anode voltage        (kv)

Ma.ximum Anode  Dissipation  (kw)

Maximum  Filament
Emission  (Peak)                         (amps)

Maximum  Grid  Dissipation      (watts)

Mutual  conductance                  (rnA/V)
Amplification  Factor

Anode  Impedance                       (ohms)
MaFxrjeT::nc°yp(eFT|ijR8ating)       (Mc/s)          f(max)

MaExr::Tn:g?ncoyp,eRr::,uncged

Maximum  R.F.  Power
Output

(MC/S)           f(max)abs.                  80

(kw)           Pout

INTER-ELECTRODE   CAPACITANCES   (pF)

Anode/Grid
Anode/Filament
Grid/Filament

8'0
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ESV1500 EDISWAN

ESV1500

VAPOUR  COOLED  TRIODE

DIMENSIONS

Maximum overall  Length       (ins)
Maximum  Diameter                  (ins)
Approximate Nett weight    (lbs)
Approximate Packed Weight (lbs)

OPERATION

See " Application Notes on the use of Vapour'Cooled Valves "
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EDISWAN

lil

ESV1500

ESV1500

VAPOUR  COOLED  TRIODE

4b'-
4,

9,.,Tbt,

3-

All dimensions  in  mm  unless otherwise sta,ted
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EDISWAN

Zil

A

Eil

ESW5000

ESW5000

WATER  COOLED  TRIODE

(Previously  EHW5000)

GENERAL.

i::6:i:,g::8£oa¥::€§::e£::{o:,:a::gg;§3¥Se;:;;:I.:;:,;§g:::¥€€;,:
American  GL.889.

RATING

F`1lenent  Voltage   (voltg)

Filament  Cument     (amps)

Maximum  Anode  Voltage   (volts)

Maxlmun  Fllanent  Eml8slon   (amps)

Maximum  Anode   I)1s81patlon   (k.W. )

Mutual   Conductanco   (mAW)

Ampllflcat ion  F`actor

Anode   Impedance   (ohms)

Maxi¥¥u#e:::i¥g  Frequency

R.I.   Power   Output   (kw)

±±±+|R-ELECTRODECAPAcrr_ANL!gE§

Anode/Grl a               (pyF )

Anode/F`Ilament      (ppF`)

r,rldAllanent      (}]pr)

Vf

If
Va(mx)

Fen

Wa(mx)

E!

P
ra

Pout

Ca-gl

Ca-I

Cg1-I

Water  Flow   (MAIN)     3  -6  gallons   per  minute

4!EH±gE    ke5a?]su?lc  feet  per  minute  should  be  directed  on  to

rtyFHiRE§mH=

Maximum  Overan  Length   (rm)                                                                          Z67

Maxlmun  Dlanieter                  (rm)                                                                               90

RE

+

Deeem b erw"                                                                                             /nd,j=ut:,: C*::r
Associated  Electr!c_al   Ihdusl:Ties  Limited
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ESW5000 EDISWAN

ESW5000
`WATER  COOLED  TRIODE

(Previously  EHW5000)

FILAMENT  PINS
RIB  PINS

ALL  PINS ON .Smjn. PITCH
DIAMETER  Clf`CLE

'0,I

fl             iL   ,.'`J+T,)
ASS                                              J.„ 4 -

I lIIIIIIr:

IODE

1'+
I`+.I

2,.

33®

All dimensions in  mrn.  unless ocher`^/i3® atated

+Indicateachange+
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EDISWAN

Zii

A

ESW5000

ESW5000
WATER  COOLED  TRIODE

(Previously  EHW5000)

AVERAGE  CHARACTERISTIC  CURVES
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ESW5000 EDISWAN

ESW5000

WATER  COOLED  TRIODE

(Previously  EHW5000)

AVERAGE  CHARACTERISTIC  CURVES :    la/Va

(Vf=11  Volts A.C.)
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EDISWAIV
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®

ESW5000

ESW5000
WATER  COOLED  TRIODE

(Previously  EHW5000)

CHARACTERISTIC  CURVES :    Igrva

(Vf =11  Volts A.C.)
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ESW5000 EDISWAN

ESW5000

WATER  COOLED  TRIODE

(Previously  EHW5000)

AVERAGE  CHARACTERISTIC  CURVE :    lf/Vf

(Cold= resistance = 0.0003  f2)

Z
a:
•

u
Z
=<i
L

/

1

F lL M EN 0 |T G E( )I I I 11

December,1961                                                                                                                                                              lesuo' 1, Page 6

A§social:ed   Electrical  Industries-Limited
Electronic Components Division

Tel.:   GERRARD   9797

®

®

e



EDISWAN

A

a

ESW5000

ESW5000

WATER  COOLED  TRIODE

(Previously  EHW5000)

CHARACTERISTIC  CURVE :    len/Vf

I I

<+ZceJZQ=

I I III I II
I

I II II I
I I 11 I

Ill

I II III 1] I I
11 I I I
11

F 11 A M E N T Va LT A C,E (v)
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EE»SWA«

A

"-5,05-

V 1505

RADIATION ',COOLED  TRIODE

a_peRAL,

The  V.1505  ls  a  I)lrectly  Heated  Thor.18ted  Filament  Triode

8¥±tf:::So£3!egpeuF€:°¥.8Be,:/¥Wer  Ampl lfler  or  asc iiiator

RATING

F]1ament  Voltage  (volts)
Fllamont  Current     (awl)s)
Maxlmun  Anode  Voltage   (volts)
Mexlmun  Fllanent  Ehls81on   (.anp8)
mxlmun  Anode  Dls81patlon  ("tts)
uutual  Conductanc®  (ma^r)
Ampllllcatlon  Factor
Anode   Impedance   (oin8)
)fexiRT:RTR¥t7#1ngFroquenoyet

Audio  Power  output

Vf14
If                             6.5
Va                           3, 000
Fon4
'a                              276

fu.8
».16
ra                   .  2,000

I,5 Mc/8
pout         (!03aT?#i

•  Taken. at  Va .=  2..000  volts;     Ia  =  150 in/A

jEF=gLg.:CTRODB  cAt>ap ]TANc_rs

::fd%#m::t!#)
DIVENSIONB

#RE se#! ffitor {i##}
BASE  Plco

VISOS FIL"ENICIP   I
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V1.505 EDISWAN

V1505

RADIATION  COOLED  TRIODE
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EDISWAN

a

Zil

V1505

V1505

RADIATloN  COOLED  TRIODE

CRIB    CURRENT     (AMPS)

ri,      cb      +      th     d,     `;,     d>     cb      =      I

I I I

E| I

il \ I
E| x'il I,``
E|il X
11 / `
ill

``Ill ' /
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Ill /
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V1505 C@ EDISVVAN

V1505

RADIATION  COOLED  TRIODE

ANODE     CURRENT     (AMPS)

-              ^,              I,,              J>              Cn

a
11

I \
I
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11 \
[1 \ \
]1 \
11 \ \

I \
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11 \
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I \ \ 0
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(I.e., Valves wlth an  anode dlsslpatlon
less than loow)



Ce
.-tl
\_

a

Low Power Valves

Condensed  Data  on  Replacement  Types

Base  connections                    (1)         (2)
807                                         h          k

(5)          (6)          (7)         (8)       (TC)
93           M           N P           h            81

I lE2                     Beam  power Amplifier

Base  connections                    (1)         (2)
10                                                    NP          h

550              5.0 _I_

H.F.  Pentode

Base  connections                     (1)         (2)
87Ma

-     ',   1.5

ES75H              I  Ra,diation  cooled  Triode

Base-special

ESW205

Base-specia.I

RadiationcooledTriode|     10          1     6.0      |     2'0      I       -|100        I
110015.0        !70I

ESW50'

Base-B4

Radiation  cooled Triode  I       6.0 4.0             1.5 6o         1       1.3       \        8.o
I

A.F.  Pentode 4.0       I      0.65    I      0.25

Baseconnections                     (1)         (2)         (3)         (4)         (5)         (6)
807                                               h            k           a          82         93          M

August,1962                                                                                                                                                                                      Page  1 ,  Issue 1

Associated   Electrical  Industries  Limited
Radio Components  Department

Tel:   GERrard   9797



a

®

®



EDISWAN

Eiiil

®

a

6F17

6F17

MINIATURE   PULSE   &   R.F.   BEAM  TETRODE

Indirectly  heated-for parallel  operation

RATING

I]eater.  Voltage   (volts)

#xii:c%:ro:::v;#¥a!e(y3:::i)
#:T:Lc2E:E:t£::|##i(watts)
Maxlmrn  screen  Dlssip8tlon (Watts)           pg2

•    ::sS:d=usdfr=P£5Sof ; C$3:1:]¥25anv?  E:k±n64at.

i     If  used  ln  a  can  at  mxlm`rm  rating  the  can
must  t)e  matt  black  both  lntemally  and
externally.

IprER-EmcTRODE  cAPAc mAneBs

Anode/Control  orld  ()quF`)         Catgl

Anode/Earth   (|quF`)                           Cout

Control  Grid/Earth  ()quF)         C|n

n   Inter-electrode  capaoltanco  with  holder
capaoltance  balanced  out,  tot  with  ¢yllndrlcal
Screen.

q{§t£:r=;¥:7i7928]:£=u8}#n#r¥8£]8c%8n

(E:i3:rc8#];8%%3ins!#aln:g?y##i¥c:Z°
screen.

I)ImNsloNs

lfaxlmum  Overall  Length  (mm)

RAxlmun  I)laneter  (in)

«axlmmi  Seated  Height   (rnm)

Approximate  Nett  Wolght   (ozs)

Approxlmato  Flacl(ed  Weight  (ozs)

MOUNTINI   POSITION     -     Unrestrlctod.

December,1961                                                                                                                                                                  Issoe 1,  Page 1
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6F17 EDISWAN

6F17

MINIATURE   PULSE   &   R.  F.   BEAM   TETRODE

Indirectly  heated-for parallel operation

BULB       C le ar

BASE        87G

Viewed  from  free  end  of  pins

CONREXIONS

Pin  I                   Control  Grid

Pin  2                    Cathode

pin  3                   Heater

Pin  4                   Heater

Pin  5                     Anode

Pin  6                    Beam  plates

Pin  7                    Screen  Grid

Doc.mb®r,1961                                                                                                                                                        Issue 1.  hg.:2

Associated  Electrical  Industries  Limited
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EDISWARI

Eil

EI

EiE]

6Fi7

6F17

MINIATURE   PULSE   &   R.  F.   BEAM   TETRODE

Indirectly  heated-for  parallel  operation

AVERAGE  CHARACTERISTIC  CuRVES
These  curves  were token with  a  short duratiot\  pulse

having  a  400 .  I  o€ff co  on  peried

-bet,1?61                                                                                               E9!in.1 fa 3
Associated  EJec*rical  Industries  I.imited

Eifectroric Crmfilmerfus Divistafn
-       Tel.:  &ERRA&D  9797



6F17 EDISWAN

6F17

MINIATURE   PULSE   &   R.  F.   BEAM   TETRODE

Indirectly  heated-for  parallel  operation

AVEPAGE    CHARACTERISTIC    CuRVES
Tli.SQ  curv.s w.re  tot.n with a  short duroti®n pulse
havlng a 400..I orr  lo on period  ol  V92--ZOO

A~ VOLTS

December,1961                                                                                                                                                         Issue:1. Page 4
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EDI8WAN

a

ZiE]

A

6F21

6J=l
VARIABLE  Mu  H.F.  PENTODE

Indirectly heated+or parallel operation

GENERAL

tk€i.FF2.'pgntaod¥;nj:t'uf:a,n%#n#3;:fhneatHrE.¥rri#
Amplifiers  having  parallel  connected  haters.

RATING

Heater voltage (volts)                             Vh
Heater current (amps)                           lh
MaDtimum Anode voltage (volts)            Va(max)
MaD{imum screen voltage (voles)           Vg2{max)
Maximum Anode voltage (volts)           Va(mar)
Maximum screen voltage (volts)           Vg2(fmax)
Mutual conductance (rnA/\ty                  gin
Inner r                                                           /ngl.g2
Maxlmum Pctential Heater/Cathode

(volts DC)                                                  Vh,k(max)
Maximum Anode Dlssipatlon (watts)   Pa(max)
Maximum Screen  Dissipa€ion  (watts)    Pg2(max)

* With  5,000  ohms  ln  series  with  the  anode,  and  20,000
ohms  in series with €Iie screen,  la = a.

tt Va  =  250  v :    Vg2  =  ZOO  v ;    V&l  =  -2.5.  v.

6NTER.ELECTRODE   CIAPACITANCES   (pF)

i!
Anode/Earth        copt                      7.a                 e.1
Grade 1/Earth      c|n                           4.7                   S.8
Anode/Grid 1      ca.g|               a.0078           0.0098           0.0083

Decerllb.I'.1961                                                                                                                                                                   I!ell® 1, Pgiv 1
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6F21 EDISWAN

6F2l

VARIABLE   MU   H,F.   PENTODE

Indirectly  heated-for pa.rallel op.eration

§  Inter-electrode capacity with holder capacity balanced out.

{ Total capacity with  a Benjamin  87G  holder type 75787R.
tt`Tpe°#p\e#dRc`£.\itaYr##`#ehidabEftn#e=#npt.\Ynpse27917¥dR6S®i:®""da

`h`eEaat:rh:'ndde:;:ee,Sd:h:ornenme:jtnejdn8t:air:thhyopd°e:entialelectrode&

DIMENSIONS

Maximum  overall  Length             (mm)
Maximum  Diameter                        (mm)
Maxlmum  seated  Height              (mm)
Approximate Nett weight         (ozs)
Approximate packed weight     (ozs)

MOUNTING   POSITION

TYPICAL   OPERATION

Anode Voltage (volts)
Screen Voltage (volts)
Grid  Bias (volts)
Anode Current (rnA)
Screen Current (rnA)
Mutual Conductance (rnA/V)
Grid  Bias for  Mutual

Conductance of 10 wA/V
(volts)

Eq#:vs;i::;c:rid Niksa,

Anode Impedance (Mf2)

Un restricted ,

December,1961                                                                                                                                                              Issue 1.  Page 2
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EDISWAM

@

a

®

6F21

6F2I

VARIABLE  Mu   H.F.  PENTODE

Indirectly heated-for parallel operation

Dulalla'.

bAIE-I,a.
__.

coNNEcricms
Plnl
Pin2
Pln®

Pln,
Plns
Pln, 6
Pin7

Vtowed lrt.fn fu.e .nd Of plns

Control Grld
Cathode
Hcaeer
Hcat®r
^nede
Suppressor Grld and Shleld
Scl.een Grld

Ebenb®.1961                                                                                                                                  Bsue I, Pale 3
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6F21 EDISVVAH

6F2I

VARIABLE   MU   H.F.   PENTODE

Indirectly heated-for parallel operation

AVERAGE  £HARACTERISTIC  CuRVES :
la/Vg|  Curves taken at Va=250V

I 111111 111 I I
I 11111111. I =5=uJ&aauIIJa0iI I.1111111 I

I 111111111 I

I 111111111 I

I 111111111 1111
111111111111111111 I.I
111111111111111111 1111111111111111111111 1111111111111111111111 1111
111111111111111111 I.11
111111111111111111 11
111111111111111111 11
111111111111111111 11111111111111111111 111111.1111111111111 111111111111111111,I 111111111111111111.I 11111111111111111111 11 11111111111111111111 11 I111111111111111111 1111 Ill I
11111111111111111 Ill, 111J111111111111111111 ..I111111111 I.111111 111 II I
11111111111111111 Ill I I11111111111111111 Ill IIIII I11111.Ill111111.I Ill11111111111111111 11111111111 111111 11.I
11111111111111111 Ill II JIIIH|||I11111111 Ill .II11111111111111111 IllIll.1111111111111 111 IIII111111111Ill.11.I 111 I.11111111111111111 I 11.I11.1111111111111111 1111111111111111.1111 I 1111 111I.111111111111111111111111111111111111 I1111111111111.111111 I `1

1111111111111111111 I 111111111111111111111I. I 1'.
11111111111111111111 I =1

- I
111111.Ill11111111111 I
1111.111111111111.I11 I .I Jl
11.1111111111111111I. I I I

.I
11111.111111111.Ill I I |i 11
111111 1111111

I

1111111 IllIIIi= I. 11 V42.I •COV11111.I 1111111 I 11111.
111111111111.111111 111 I1111111111111111111 111 111 11

-I
]11111...I [1 1111 I 11

CONTR01   GRID  VCH.T^CE'(V) .1111 I 11 111=1.I I I 11
I                                        11111 11111.111111 I I I I 11 11

-sO                      -20                      -10                         a
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EDISWAN

Zii]

A

A

6F21

6F2l

VARIABLE   Mu  H.F.  PENTODE

Indirectly heated-for parallel operatlon.

AVERAGES:±25?o§TER'iE.!C=€goR¥YES:¥:;g±P5}.gin(eff)/Vg

fsig±110kc/s    Mod.  ±60%     R[±O.1MQ

Vg|±2.5V      la=7.8mA      Ig2=2.OmA
lnltially :

I I
1111,11 .Im,I...11 II I

I
I I I

1'1J
I I I

1
I "J I

I

TOTA|^UDIO llARMONIC D' ST0RTl0N Ill
I- S 0/. ' I 11- --10% Z

. - 1'I<

II I .I I L
I

uJ/III I I

LLII II I s5I I uJ:9dLIJcta<u±<uJaI<Z9OI
I   .     I                t   .

/
I I I

I I I II I

I \

I I \

GR lDVOLTAGE(V)
1' 11 11'111

-io      -]5       -ro       -25       -2o       -Is       -io       -s          o
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EDISWAH

A

A

.a

6F33

6F33

SCREENED  R.F.   PENTODE
Indirectly  heated

aRERA1,

:wh:;?i:#%;:¥:a;::¥L:§l;::!#:6!:!!O=t:i:rxGse:::a:!hd§§!£a£§i;:::a
to  the  Suppressor  ln  order  to  prevent  'blocklng.  whom  I:bl8
grid   l8.driven  posltlve.

RATING

Heater  voltage   (volts)                                      Vh

Heater  current     (amp8)                                        Ih

}iax]mum  Anc`do  voltage      (Volts)                        V8(max)

|iax|mun  sc-r®en  voltage   (Volts)                      Vg2(max)

rmtual  conductance   (mA^r)                                 gn

Inner,    A                                                          Pgl  g2

Maxlmun  Anode   DlssIpatlon     (WattE5 )             Pa(men)

Maxlmun  screen  D18slpat}on   (Watts)             Pg2

¢faxlmun  Potential  Heater/CathodeI(volts   OC) Vh-k(mx)

•   Taton  8t  Va  -  COOV;     Vg2  a  100V;
Vgi  =  -1.5V;   Vg8  =  Ov.

/ 1.a.    :#   with  la  constant.

_.INTER-ELBerRCD E   CAPAc lTANCEs                                                   D                                   S

Anode/Ear€b                           . (»)iF`)            cout                4.5
Anode/Control  c I.Id            ( FPF )            ua_gi           .0. 01
Cohtr.ol  Grl-a/;arth            ()I;If` )            C |n                  7.3
SuDpe8sor  Grfl¢artr     {P)lF)           Cg3.E          io.o

5.6
0.012

8.4
11.I

@}`8%8;idbwut]tEoP:d8!a8:Ea:¥#ng:i8#8C¥u:?type

S  ;g%edt:Edc:g%::yt#p§%;sEi?  870  holder type

+

December,1961                                                                                                                          `"d';::u:,a. Cfag"®g; +
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6F33 EDISWAM

6F33

SCREENED   R.F.   PENTODE
Indirectly  heated

Vlowod  from  fr®o  end  of  plno
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ED]SWAN

EE

®

a

6F33

6F33

SCREENED  R.F.   PENTODE
Indirectly  heated

CHARACTERISTIC  CURVES  OF  AVERAGE

Cu/rot a.toe ot  I/®-cooy.
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6F33 EDISWAM

6F33

SCREENED   R.F.   PENTODE

Indirectly  heated

CHARACTERISTIC  CuRVES  OF  AVERAGE

C'vrrrs to*on of  6 -200W

'S•5a

'11,

+

.!i
I+

I.11,
i

JiH

+,,

i-
I i.

'E
+,

•'';',H-
I '

-.... •lH-      ,``* I

i.
3z?e'aoo,GS..I

i:=!.
~i,

=E-. •...-..i-.....--

--- .-i.I.
•.    .  -~A

RE¥vq,.,
9

-
a

I -7 -6 -5-4 3 -2 -I
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EDISWAN

®

a

®

6F.33

6F33

SCREENED   R.F.   PENTODE.
IndiTectly  heated

CHARACTERISTIC  CURVES  OF  AVERAGE

C..n\.. tolm ot   uo-ZOOW.
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6F55 EDISWAM

6F33

SCREENED   R.F.   PENTODE
Indirectly  heated

CHARACTERISTIC  CURVES  0F  AVERAGE

cth. ~be ct 6 -200y

SupfRESsOR   GRID  VOIJTS  V,3
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EDISWAN

A

A

A

6P17

6P17

OUTPUT   PENTODE
Indirectly  heated-for  parallel  operation

TENTATIVE

GENERAL

;;jiFr:e:i:T:ifauiE::a;:n:aufl:eyefi:ref::t:i:w:ef,rf!5:.t£::tsp:nn#t:

1:o€h*Sacj/:s?TdTs|:t=n#:rfaot:nu8sef::qeuqeuni:yin::tf;:'werarte!38f:o:f

RATING

Heater voltage                                 (volts)          Vh

Heater cu rrent                              (amps)         lh
Maximum Anode voltage            (volts)          Va (max)

Maximum screen  voltage            (Volts)          Vg2(max)

Maximum Anode  Dissipation     (watts)         Pa(max)

Maximum  screen  Dissipation     (watts)         Pg2(max)
Maximum  Heater/Cathode

Voltage
M¥'moTtTg:[Ldc`)'Grid

M%#:g?(GDrtd)1/Cathode

lvlaximum  Mean  Grid  1
Current

Mutual  Conductance

Inner Amplification Factor

(volts)          Vh.k(max)      150t

(volts)          Vg|.g2(max)    goo

(volts)          Vg|.k(max)      100

(rnA)            lg| (max)             3.3

(rnA/V)         gin                     2.6S

„g1.g2               12I
Maa:i,T,iTat?npgesratj°nFrequency(Mc/s)          I(max)                1oo

* Valve  unscreened  with  adequate  ventilation.

t Cathode positive or negative to heater.
}  Measured at Va=Vg2=250 V :   la=16 rnA ;  Vg| = -13.5V.

Dec®mbel..1961                                                                                                                                                                          Issue 1.  Page 1
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6P17 EDISWAN

6P17

OUTPUT   PENTODE
Indirectly  heated-for  parallel  operation

TENTATIVE

INTER-ELECTRODE  CAPACITANCES (pF)

Grid  1/Earth                                         Cin

Anode/Earth                                      Cout
Anode/G rid  1                                      Ca-g1

Measured   cold   with   an  external   screen   but   with   holder
capacity  balanced out.

L`eEa:=rha':dd::%:Sstchoen::a:!dn!tno8cea:#ohdyep°tentialelectrodes.

DIMENSIONS

Maximum overall  Length            (mm)
Maximum Diameter                       (mm)
Maximum seated  Height              (mm)
Approximate Nett weight        (ozs)
Approximate packed weight     (ozs)

MOUNTING   POSITION-unrestricted.

TYPICAL   OPERATIONutlass A Power Output.

Anode voltage                                 (volts)          Va
Screen voltage                                 (volts)          Vg2
Cathode  Bias  Resistance               (ohms)          Rk
Anode current                               (rnA)            la
Screen  cu rrent                                (rnA)             1g2
P°#:rrm°o:icpuDtj:::1?o°{° T°ta'   (watts)       pout

Anode  Load  Impedance                 (kf2)              Ra
Input voltage swing (r.in.s.)       (volts)          yin

BULB-Clear

December,1961                                                                                                                                                                  lssu® 1,  F'age 2
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EDISWAN

Eiil

A

A

6P17

6P17

OUTPUT   PENTODE
Indirectly  heated-for  parallel  operation

TENTATIVE

BASE-87G

Viewed  from free end of pins

VALVE   HOLDER

Ediswan  Clix VH337/7, VH437/7  and  VH17/7 series.

CONNECTIONS

Grid  1

Cathode,  Grid  3
Heater
Heater
Anode
No connection     N.C.
Grid  2                         92

December,1961                                                                                                                                                                 lseue 1, Page 3
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EDISWAN

^.

EiEl

a

11A1

llAI

LOW  MU-TRIODE
lndlrectly   heated

GENERAL

The  llAl   is  a  miniature  based  triode  intended  for use as a
series stablllser valve.   It has a  maximum  cathode current Of

::Pv:Aa::eu:tTb#::paenr::i:#ns!g::i?,:I:f 15 watts.  These

RATING

Heater Voltage (volts)
Heater current (am ps)
Maximum Anode Voltage (volts)
Maximum Anode Dissipation (watts)
Maximum Cathode Current (rnA)
Maximum Heater/Cathode Voltage (volts)
Mutual Conductance (rnA/V)
Amplification  Factor
Anode Impedance (ohms)

* Measured at Va±150V  ;   la=100mA

INTER-ELECTRODE   CAPACITANCES  (pF)t

Anode/Grid
Anode/Cathode
Grid/Cathode

t Measured  without external shield

DIMENSIONS

Maximum  Overall  Length
Maximum  Diameter
Maxlmiim  Seated  Height
Approximate Nett Weight
Approximate Packed Weight

December.1961                                                                                                                                                                   Isso® 1.  Pace I
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11A1 EDISWAN

IIAI

LOW  MU TRIODE .
Indlrectly`heated

MOUNTING  POSITION-Unrestricted

TYPICAL   OPERATION-Series   Regulator   qwo   valves  in
parallel)

Input voltage (volts)                                            Vin                      360
Output voltage (volts)                                      Vout                  210

i::?,uista,i::r,:n.tito,t%l'i(nm,:i,%,              lout (tot)        2.%

Small  resistors should  be Inserted  in the anode and cathode
leads  of each  valve for balancing  pllrposes.

BAS E-Noval (B9A)

Viewed from free end Of pins.

CONNECTloNS
Internal Connectlon
Cathode
Internal Con nection
Heater
Heater
Grid
lntemal Connection
Internal Connectlon
Anode

December.1961                                                                                                                                                             Issue 1, Page 2
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EDISWAN

EFI

a

1 1 D1 2

llD12

LOW-MU   DOUBLE  TRIODE
Indirectly  heated

TENTATIVE

GENERAL

#{eod`e`DJj2thjss=npajEt:recc::#eas:ed,'t'?sW-sTj:.abi:Wf:rrE::bi':

3::S::rs:Cpapn,;injn:isr.Cllitsi  and  as  a  series  regulator  in  Dc

RATING-Absolute  values

E:::::!:lrtrae8:t

%a¥iE:E3e:a:kg:n!:o!:p:lJ,::'atga:e

=:tp::oEoe:t#¢t:tgh:;]¥e:€csu::nrf:rnot[Gr,d
Maximum  Anode  Dissipation
Maximum  Resistance between  Grid

Maaxnjdm€:thR°edsfst(::tc:°bdeet:jea:)nGrid

#:axn:d=::thFou:,a:tif!x!:ptehbr:aa:sir:a,Cage
*  Each  Section.

'pka`(T;aaxx),

fELtiTmR

3.0*t    kv

123;3*t   mkx
13*W

1.0*    MQ

0.1*±  MQ
300*§            V
230                OC

t3%S:;:,:C#,#ngsme=:CmeimMa:jrTti:npouf'S{e5g;u.rationl5°/oof

*¥osjr:s:t:fiixc:e::;:at§:3hve¢:::a:te%€:n::mu#hh:a:u:t5wc:of:frs.£:Dr:€::::Cjt;i:

::;j!i;i;i:b;;i:::i:i:u;i,:§i:#t:i:i:;n;jai#aii:;:S:r§:a;bi:!i:i;:::rhi;i;id;i{;ii
valve is used  in a booster scanning circuit.

§ b°eE:rea:L°#e::ern::d rcea:::d::nded   With   a   damper   pulse
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11D12 EDISWAN

I  ID[2

LOW-MU   DOUBLE  TRIODE

Indirectly  heated

TENTATIVE

INTER-ELECTRODE   CAPACITANCES (pF)*-Each   Section

Anode/G rid                                                      Ca-g

Heater/Cathode                                         Ch-k

Anode  2/Anode  1                                          Ca".a'

Gi-id  2/Grid  1                                                       cg".g'

Grid  1  or  Grid  2/Earth                              cin

Anode  1  or Anode  2/Earth                    Cout

*  Measured  in  fully  shielded  socket  without  can.

DIMENSIONS

Ma.ximum  Overall  Length

Maximum  Base  Diameter

Maximum  Seated  Height

MOUNTING   POSITION-Unrestricted

CHARACTERISTICS*-Each  Section

Anode supply voltage                             Va(b)

Anode current                                        la

Cathode  Bias  Resistance                          Rk

Mutual  conductance                                gin
Am p[ification  Factor                                 t.

Va.Ive Anode  Resistance  (approx)       ra

7.3

9.6

2.7

0.25

6.9

2.5

103       mm

43.5   mm

88,5  mm

135V

125             rnA

250Q

1.0   mAl,V
2.0

280Q

* ¥*e;f qa::tdeed c::::::Pa°nndd di:s{;apt::ant.ion  at  the  absolute
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EDISWAN

Eil

Eiil

EiE]

1 11 D1 2

I I D12

LOW-MU   DOUBLE  TRIODE
Indirectly  heated

TENTATIVE

Viewed  from free end  of pins

BASE-108

CONNECTIONS

Pinl Grid  1

Anode  1

Cathode 1
Grid  2

Anode  2
Cathode  2
Heater
Heater

December,1961                                                                                                                                         ADVANCE   DATA,   Page  3
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EDISWAN

ill

EH

A

llES

IIE3

BEAM    POWER   AMPLIFIER

Indirectly heated-for Pulse Amplification

pr,Ire
Heater  Voltage
Heatel`  Currerd: !#|ps€;'
uaxM;EEa££d?v::::agrfe)asserles

:#!E!i!::;B;::t!!!:iFol::,
Ma5igF(€8Ft::Se?rid  Negative

Maximum  Peak  Cathode  Current   (anps)

krmx:£ul  Anode  D|sslpatlon  (matts)
Mag:Hssi583Iag!:a i%#g7 as

::!iEi:f:;:i!isi:gin::;fa::ode
(volts   DC)

T#

Va(max)

¥:i?:i:3x

4.2
2.5

3'500

12,500
700

#iiF;ix          i:i:i
Wg2(max )Series               0. 9

V.'g2( max )Break                 2. 0

Vh-k(max)`    -i                i5o

t    Tatcen  tinder  Pulse  Condltlons  of  approxlmterty_
10 micro-seconds  duration  and  400:1  nlnlmm
off-on ratio.

:     Taken  at  Va  -  200;  Vg2  =  goo;   Ia  =  40  nd

I RTER-ELECTRODE   CAPAC_ITANCES

#i:## trF)          1#F
:EastEL88n#8h:E¥terTeg3i¥¥t:aexodEg:entlal

pmnveloNS

giv+#ft¥:tt¥g#ngti?:o£,
Morn rNG  POS ITI0N           Vertical

140
54

1as2i
7

NOTE

This  valve  ls  intended  for  use  as  a  break  or.  series  modulator

#!:E:e::i:;g:F:i!o::::ii_i:£::gii!Fxp;::¥:¥:iE!:i%:nt
exceed  1,ZOO  volts.
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11E5 EDISWAN

llE3

BEAM   POWER   AMPLIFIER

Indirectly heated-for:Pulse Amplification
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EDISWAN

iiE

a

11E5

IIE3

BEAM    POWER   AMPLIFIER

Indirectly heated-for Pulse Amplification

AVEPAGE  CHABACTERISTIC  CUPVES

ANODE  VOL.TS
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11E5 EDISWAH

IIE3

BEAM    POWER   AMPLIFIER

Indirectly  heated-for  Pulse Amplification

AVERAGE  CHARACTERISTIC  CURVES

ANODE  VOLTS

Dec.ml..I.1961                                                                                                                                                        Issue 1, Pa8€ 4
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i

A
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11E5

llE3

BEAM    POWER   AM'PLIFIER

Indirectly  heated-for Pulse Amplification

AVEPAGE  CHABACTEBISTIC  CURVES

SCREEN AND GPID  C RENT IN  AMPS
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11E3 EDISWAN

lIE3

BEAM    POWER   AMPLIFIER

Indirectly  heated-for  Pulse. Amplification

AVEBACE  CHARACTERISTIC  CuPVES

ANODE  VOLTS

D®cemb®r.196.                                                                                                                                                                Issue 1,  Page 6
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EDISWAN

Zi]

ZiEI

11E15

lIE13

H.F.   DOUBLE   TETRODE

Indirectly  heated

TENTATIVE

GENERAL

;a:r:ub!.:`±:t:r:i::.n;tu':nida:;:p:,t:|#Ih!etan;::i:aEis:=:i::u:p:tg?¥ze!de'#a.

RATING§

Heatervoltage                                           Vh           6.3        12.6        V

H.atercurrent                                       lh           0.83        0.42     A
Maximum  operating  Frequency         f(max)                225      Mc/s
Maximum  Permissible Teniperature

of hottest part of bulb
Maximum  Permissible Temperature

of the  base  pins

225            OC

120            OC

§  All  limiting values  are Absolute,  not  Design  Centres.

F`ATI NG-Absolute values

Class  " C "  r.f. amplifier for c.w. telegraphy or f.in. telephony.

Maximum  Anode voltage                      Va(max)
Maximum  screen  Grid voltage           Vg2(max)
Magirduvmo,t:eg8eat!Ve control              vgi(max)

Maximum  Heater/Cathode Voltage  Vh-k(max)
Maximum  Anode  Dissipation                Pa(max)
Maximum  Screen  Grid  Dissipation    Pg2(max)

Maximum Control Grid  Dissipation  pg|(max)
Maximum  peak cathode current      ik(pk)max
Maximum  Mean  cathode current     lk(av)max
Maximum  Mean  Control  Grid

Current

*  Each  section.

300V
200V

-150          V

100V
5.0*  W
1.0*   W
0.2*  W

225*    rnA
50,    rnA

lg1 (av)max              3.O* rnA

F.bru.ry.1962                                                                                                                                      ADVANCE   DATA,  Png.1
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11Et3 EDISWAN

I I E'3

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

RATI NG-Absolute values

;:o:dosur|a;:)i.:n''(cr;fr.riearmpc':fih::ti::thfo:n°uds::n}:hscmr::L,ai,r::

Maximum  Anode voltage                      Va(max)
Maximum  screen  Grid  voltage           Vg2(max)
Maximum  Negative  Control

Grid  voltage                                           Vg1 (max)
Maximum  Heater/Cathode Voltage  Vh.k(max)
Maximum  Anode  Dissipation                Pa(max)
Maximum  Screen  Grid  Dissipation    Pg2(max)
Maximum Control  Grid  Dissipation  Pg|(max)
Maximum  peak cathode current      ik(pk)max
Maximum  Mean  Cathode Current     lk(av)max
Maximum  Mean  Control  Grid

Current
*  Each  section.

RATI NG-Absolute values
Frequency Trebler.

Maximum Anode Voltage
Maximum  Screen  Grid  Voltage
Ma8irduvo,¥aeg8eativecontrol

250V
200V

-150           V

100V
3.3*   W
0.65*W
0.2*   W

180*     rnA
40*     rnA

lg1(av)max               3.O* rnA

Va(max)              300           Y
Vg2(max)             ZOO             V

Vg1(max)

Maximum  Heater/Cathode Voltage   Vh-k(max)
Maximum  Anode  Dissipation                Pa(max)
Maximum  Screen  Grid  Dissipation    Pg2(max)
Maximum  Control Grid  Dissipation  Pg|(max)
Maximum  peak cathode current      ik(pk)max
Maximum  Mean  Cathode  Current     lk(av)max
Maximum  Mean  Control  Grid

Current

I:  Each  section .

_150            V

100V
5.0*   W
1.0*   W
0.2*   W

225*     rnA
35*     rnA

lg1 (av)max              2.O* rnA

february,1962                                                                                                                                          ADVANCE   DATA,   Page  Z
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EDISVYAN

EiEI

1 1 E1 5

I  lE13

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

INTER-ELECTRODE  CAPACITANCES

Anode/Grid  1  (each  section)*               ca.g|

Grid  1/All  other  electrodes
(each  section)

An(:gce{As:c°t°.[ohne)relectrodes

Input  Ca.pacita.nce  I

Output capacita.nce :                               Cout

*  lnternally  neutralised  for  push-pull  operation.

:  Two  sections  in  push-pull.

CHARACTERISTICS t±

Mutual  conductance                                 gin

Inner Amplification  Factor

i  Each  section.
: At la-30 rnA.

DIMENSIONS
Maximum  Overall  Length

Maximiim  Diameter

Maximum  Seated  Height

„81-82

<0.1   pF

6.2   pF

2.6  pF

5.O   pF

1.5   pF

3.3   rnA/V

7.5

78.5  mm

22.2   mm

71.5  mm

MOUNTING      POSITION-Unrestricted,     but    when
mounted   horizontally   pins  2   and   7   must   be  in   the   same
vertical  plane.

BASE-Naval  (B9A)

Viewed from f ree end  of pins

F®bi.uary,1962                                                                                                                                                   ADVANCE    DATA,   Page.3
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1 1 E1 5 EDISWAN

I  IE13

H.F.   DOUBLE   TETRODE

Indirectly  heated

TENTATIVE

C O N N ECTI O N S
Control  Grid,  Section  1

Cathode,  Shield

Control  Grid.  Section  2

Heater
Heater
Anode,  Section  1

Screen  Grid

Anode,  Section  2
Heater Centre Ta.p

february,1962                                                                                                                                         ADVANCE   DATA,   Page   4
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EBISWAN 11E15

llE15

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

GENERAL

The   11E15   is  an   internally   neutralised   h.f.   double  tetrode.

:trfi:nr':tn9reedquf::cresseuapst:5PouoshM-:/usl.IampHfierorfrequency

ZiE]

RATING?
Heater Voltage
Heater Current
Maximum Operating Frequency
Maoxfjhmoutresptepramis:ifb!:,temperature

Maximum Permissible Temperature
of the base pins

§AIl  limiting  values  are  Absolute.

RATI NG-Absolute values

res,eg€;apshsy;,r€.:.:;f,.epE:snhy..pu,,

Maximum Anode Voltage
Maximum Screen Grid Voltage
MaGxirduvmo,¥aeg8eativecontrol

Maximu in Heater/Cathode
Voltage

Maximum Anode Dissipation
Maximum Screen Grid

Dissipation
Maximum Control Grid

Dissipation
Maximum  Peak Cathode

Current
Maximum  Mean  Cathode

Current
Maximum  Control  Grid/

Cathode  Resistance
(fixed  bias)

Vh
lh

f(max)

12.6                    6.3  V
0.9                   1.8 A

500     Mc/s

ZOO            OC

180          OC

not  Design  Centres.

power   amplifier   for   c.w.

(:(2T::'x)

Vg1(max)

Vh-k(max)
Pa(max)

Pg2(max)

P81(max)

ik(pk)max

lk(av)max

Rg|-k(max)

600*        V
300V

-100          V

100V
20tW

3.5t  W

1.Ot   W

700t    rnA

120t     rnA

SOT     kQ

Continued

'  F.'bruary,1962                                                                                                                                ADVANCE   D^T^,  P.I.1
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11E15 EDISWAff

I  [E15

H.F.   DOUBLE   TETRODE
Indirectly  heated

TENTATIVE

Maximum  Control  Grid/
Cathode Resistance• (automatic  bias)

Maximum  Mean  Control  Grid
Current

Rg1-k(max)      '       loot     kr2

Ig1 (av)max                        5.0+.rnA

"!to;;,in;:d;;;;:s:;o#t:!`o82:#_+S:;soy;u:tpf,i:i:i:t:Trc'ts::#;

t  Each  section.

RATI NG-Absolute values
Class  "  8 "  a.f.  power amplifier or  modulator.

Maximum  Anode voltage                                                   6cO             V
MaximumscreenGridvoltage      ¥:(2T::)x)             300             V
Maximum  Negative  Control

Grid  Voltage
Maximum  Hea.ter/Cathode

Voltage
Maximum  Anode  Dissipation
Maximum  Screen  Grid'

Dissipation
Maximum  Control  Grid

Dissipation
Maximum  Peak Cathode

Current
Maximum  Mean  Cathode

Current
Maximum  Control  Grid/

Cathode  Resistance
(fixed   bias)

Maximum  Control  Grid,J
Cathode  Resistance
(automatic  bias)

t Each section.

Vg1(max)            -100              V

vh.k(max)          Jfgt        v¥
Pa(max)

Pg2(max)                   3.5t     W

Pg1(max)                     1.Ot.W

ik(pk)max            450t        rnA

lk(av)max             140t       rnA

Rg1.k(max)             SOT        kf2

Rg1-k(max)          100t        kf2
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EDISWAN
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1 1 E1 5

I  lE15

H.F.   DOUBLE   TETRODE

Indirectly  heated

TENTATIVE

RATI NC-Absolute values

a:otdocurisi:.a.;C(c';r:.,fe.rp::nedriti:np'!f%err:s':h
Maximum Anode voltage                Va(max)
Maximum screen Grid voltage      Vg2(max)
Magirduvmo,¥aeg8eativecontrol

Maximum Heater/Cathode
Voltage

Maximum Anode Dissipation
Maximum Screen Grid

Dissipation
Maximum Control Grid

Dissipation
Maximum Peak Cathode

Current
Maximum Mean Cathode

Current
Maximum Control Grid/

Cathode Resistance
(fixed  bias)

Maximum Control Grid/
Cathode Resistance
(automatic bias)

Maximum Mean Control Grid
Current

anode  and  screen
with     modulation

600 *           V
300V

Vg1(max)

Vh-k(max)

Pa(max)

Pg2(max)

Pg1 (max)

ik(pk)max

lk(av)max

Rg|-k(max)

Rg1-k(max)

lg1(av)max

-175              V

100V
14tW

2.3t   W

1.Ot    W

1.Ot       A

120t       rnA

SOT        kQ

loot      kQ

5.OtmA

*i;i,;n;aad:M;c::s;0;o8#:t:!!#SjLs:;soTbou:tp,;orj,::d:tea:rc:s;:#,6;

t  Each  section.
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11Et5 EDISWAN

lIE15

H.F.   DOUBLE   TETRODE

Indirectly  heated

TENTATIVE

RATING-Absolute values
Frequency Trebler.

Maximum  Anode  voltage                                                    750              V
MaximumscreenGridvoltage      ¥:(2T::)x)             300             V
Maximum  Negative  Control

Grid  Voltage
Maximum  Heater/Cathode

Voltage
Maximum  Anode  Dissipation
Ma.ximum  Screen  Grid

Dissipation
Maximum  Control  Grid

Dissipation
Maximum  Peak  Cathode

Current
Maximum  Mean  Cathode

Current
Maximum  Control  Grid7'

Cathode  Resistance
(fixed  bias)

Maximum  Control  Grid,`
Cathode  Resistance
(automatic  bias)

Maximum  Mean  Control
Grid  Current

Vg1(max)           -175              Y

Vh-k(max)            100               V

Pa(max)                 20t        W

Pg2(max)                   3.5t     W

Pg1(max)                     1.Ot     W

ik(pk)max             700t       rnA

lk(av)max             loot       rnA

Rg1-k(max)              SOT         kf}

Rg1-k(max)          100t        kQ

lg1(av)max                  5.Ot   rnA

t  Each  section

INTER-ELECTRODE  CAPACITANCES
Anode Grid  1 *t                                    Ca-g|
Grid  1 /All ocher electrodest           cg|.all
Anode/'All  other electrodest            ca-all
Input  capacitance:                                  Cin
Output  capacitance£                            Cout

*  lnternally  neutralised  for  push  pull  operation.

t Each  section.
I  2  sections  in  push  pull.

0.06      pF
10.5         pF

3.2        pF
6.7        pF
2.1          pF
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IIE15

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

CHARACTERISTICS
Mutual conductance                       gin
Inner Amplification Factor            pg|.g2

t Each  section.
±At  Va=300V,  Vg2=250V,  la±30mA.

DIMENSIONS
Maximum  Overall  Length
Maximum  Diameter

X;;i::I:asteeafueedtHwei#t

48..%#   rnA/V

103       mm
47mm
91mm

2.3   ozs

MOUNTING      POSITION-unrestricted,     but    when
mounted   horizontally  anode  pins  should   be   in  a  horizontal
plane.

CAPS-Wire 2 mm dia.

BASE-87A

CONNECTIONS
Pint
Pin2
Pin3
Pin4
Pins
Pin6
Pin7

::B N:: 2

"DEX  BOSS

Viewed  from free end  of pins

Heater
Control  Grid,  Section  1
Screen  Grid
Cathode,  Beam  plates,  Shield

E::tt%,c::itdr,est:pion2
Heater
Anode,  Section  1
Anode,  Section  2
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11E16-

I I E 16

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

GENERAL

;t;3:hard:E`i;.:C:i:pr;::a|;i§rdfnr:±q:y:::n:c:::#;eirn:!'#i:!oii§::::tej

RATING!`
Heater Voltage
Heater Current

Vh          12.6              6.3  V
lh              0.65           1.3  A

Maximum operating  Frequency             f(max)                600 Mc/s
MaoxfiToutTespte#ss:?lfuTbemperature

Maximum  Permissible Temperature
of the  base  pins

ZOO        OC

180       OC

§  All limiting values are Absolute,  not  Design  Centres.

RATI NG-Absolute values.
C':Srsf.`:?t':,:;fiopnuys.h.Pullpoweramplifierforcw.telegraphy

Maximum Anode voltage               Va(max)
Maximum screen Grid voltage     Vg2(max)
M%irduvmo[¥aeg8eatiYecontrol

Maximum Heater/Cathode
Voltage

Maximum Anode Dissipation
Maximum Screen Grid

Dissipation
Maximum Control Grid

Dissipation
Maximum  Peak Cathode

Current .

Vg1(max)

Vh-k(max)

Pa(max)

P82(max)

P81(max)

ik(pk)max

600*          V
300V

-75V

100V
IotW

1.5t    W

O.5t    W

260t       rnA

Continued
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1tE16 EO]SWAM

I  I E16

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

Maximum  Mean  Cathode
Current

Maximum  Control  Grid,'Cathode

MaRx?#Sut:ncceo(nfi#€|:a),cathode

MaRx:#SutincMee(aanutc°omnattrj:,d€ars,)d
Current

Ik(av)max                55t     inA

Rg1-k(mx)            SOT      kQ

Rg1-k(max)          100t     kQ

lg1 (av)max                  2.5tmA

;:Ffjrmj:::urta:C2°5°o'+n8atv%(oBa#cTs:°°¥orupfotr:e!5:irM:;Sol?nu:
Va(max)=600V   up   to   300Mc,/s   but   is   limited   to   400V   at
600 Mc/s.

t Each  section.

RATI NG-Absolute values.

:]oa:Suia`t`:ocn"(cr;fir,:r°Wceornda,::|jfi::rw'utshea#he:noddus,Cart:::
factor 1 ) .

#:#::fcnr:::¥r'i:ai:|tage

::G#d:V:ol:a:g:etaet:;:act:::re°'
Voltage

#:#::€cnr°edeenD±i;ipation

Ma%jis:jup:tis:ntrolGrid

Ma%!is:!uP:t`:enakcathode
Current

Maximum  Mean  Cathode
Current

Maximum  Mean  Control  Grid
Current

(:1T::i)
Vg1(max)

?ah,-#ex)
P82(max)

Pg1 (max)

ik(pk)max

lk(av)max

lg1(av)max

600*            V
300V

-100             V

100V
6.7t     W

1.2t     W

O.5t     W

400t      rnA

SOT         rnA

2.5t   rnA

info:;re:np:;:Zi:oo;:a°:I,;€no:ou:Ma,!s/i,.amij!E{6o:cYfu8Pvrt::a;i:gMM¥C?:(:md#±S
t Each section.
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EDISWAN

r\

1 1 E1 6

I  IE16

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

RATI NG-Absolute values.
Frequency  Trebler.

Maximum Anode Voltage
Maximum Screen Grid Voltage
Maximum Negative Control

Ma::Lduvm°`iae8a:er/Cathode
Voltage

Maximum Anode Dissipation
Maximum Screen Grid

Dissipation
Maximum  Control  Grid

Dissipation
Maximum  Peak  Cathode

Current
Maximum  Mean  Cathode

Current
Maximum Control Grid/Cathode

:i:iii;i:i::i:`(:i:r::omiit::;!f:aa:s,,dode
Current

i  Each  section.

(:(2Tm*)
Vg1(max)

?ah,-#1:,ax,

P82(max

P81 (max)

600V
300V

-200            V

100V
10tW

1.5t     W

O.5t    W

ik(pk)max            275t       rnA

lk(av)max                SOT        rnA

Rg1-k(max)             SOT        kr2

Rg1.k(max)         100t       kn

lg1(av)max                  2.5i.   rnA

FtATI NG-Absolute  values

Class  "  8  "  a.f.  power amplifier  or  modulator.

#:?::E#er::::;:a::3ogn,torLtrge
Ma::Lduvm°!iae8a:er/Cathode

#:V#:8££cnr:::%'rsjsd!Patj°n
Dissipation

¥:(2T::I)

Vg1(max)

:ah,-:1=,ax)

Pg2(max)

600V
300V

-75V

100v
lotW

1.5t  W

Continued
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1 1 E1 6 ED]SWAH

I  IE16

H.F.   DOUBLE  TETRODE

Indirectly  heated

TENTATIVE

Maximum  Control  Grid
Dissipation

Maximum  Peak  Cathode
Current

Maximum  Mean  Cathode
Current

Maximum  Control  Grid/Cathode
Resistance  (fixed  bias)

Maximum  Control  Grid,Jcathode
Resistance  (automatic  bias)

i  Each  section

Pg1 (max)

ik(pk)max

lk(av)max

P,g1-k(max)

Rg|-k(max)

INTER-ELECTRODE   CAPACITANCES
Anode./Grid  1   *t                                                  Ca-g|
Grid  1,,`All  other  electrodest                      Cg|-all

Anode 'All  other  electrodest                       Ca..all
Input  capacitance±                                             Gin
Output capacitance±                                    Cout

*  lnternally  neutralised  for  push-pull  operation.

t  Each  section.

i  2  sections  in  push-pull.

CHARACTERISTICst±
Mutual  Conducta.nee
Inner  Amplification  Factor

8in
„g1-g2

t  Each  section.
i At Va±300V,  Vg2±250V,  la±20mA.

DIMENSIONS
Maximum  Overall  Length
Maximum  Diameter
Maximum  Seated  Height
Approximate  Net Weight

0.5t  W

120t     rnA

55t    rnA

SOT      kQ

loot     kQ

3.0  rnA./V
8.0

85mm
47mm
73mm
2oz
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EDISWAN

Zil

1 1 E1 6

I  lE16

H.F.   DOUBLE  TETRODE
Indirectly  heated

TENTATIVE

MOUNTING   POSITION-Mobile  operation ;   vertical,
base  up or down.   Fixed  station operation ;  vertical,  base  up
or down.    Horizontal ; anode pins in  horizontal plane.

CAPS-Wire 2mm dia.

BASE-87A
"DEX  BOSS

Viewed  from free end of pins

C a N N ECT[ O NS
Pin  1                        Heater
Pin  2                       Control  Grid,  Section  1
Pin  3                        Screen  Grid
Pin  4                       Cathode,  Beam  plates,  Shield
Pins
Pin6
Pin7
Cap  NO.  1
Cap  No.  2

Heater Centre Tap
Control  Grid,  Section  2
Heater
Anode,  Section  1
Anode.  Section  2

h

91,

92,  82"
k,bp,s

hct
91„

h
a,
a„
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EDISWAN

A

LI

A

12E1

12EI

BEAM  TETRODE
Indirectly  heated--for parallel  operation

GENERAL

The  12E|  is intended for use as a series or shunt control  valve
in st.bilised  power  packs.

RATING

Heater Voltage (volts)
H.eater Current.(amps)
Maximum Anode Voltage  (volts)
Maximum  Screen Voltage  (volts)
Maximum con.trol  Grid voltage (volts)     VEi('max}
Maximum Voltage  between

gi  and g8  (volts)
Mutual  Conductance  (rnA/V)
lnnerH
Ma-ximum  Anode  Dissipation  (watts)
Maximum  Screen  Dissipation  (watts)
Maximum  Cathode Current (rnA)
Maximum  Potential Heater/Cathode

(volts  D.C.)
*  Taken at Va =  Vg8  =   150V

Vh
'h

(:!rm=!)

Vg,-g9(max)

8in

!ki,!iia;;,
Vh-k(max)

la  -=   200mA.

t  Provided the cathode is  positive.
All    maximum   ratings   are   Absolute   values   no.   Design
Centres. ,

INTER-ELECTRODE   CAPACITANCES   (pF)

Grid/Earth
Anode/Earth
Anode/Grld ca,g ,                               0.85

:`r:3::haL'd dhee::::Sjo:::d rteom:tnt:5e:arthy  potential elec-

Pec®mbel.,1961                                                                                                                                                                                Issue  1,  Peg® 1
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11 2E1 EDISWAN

12EI

BEAM  TFTRODE
Indirectly heated-for parallel operation

DIMENSIONS

Maximum Overall  Length  (mm)
Maximum  Diameter (mm)
Maximum Seated  Height  (mm)
Approximate Nett Weight (ozs)
Approxima`e Packed.Weight (OZS)

MOUNTING  POSITION-Vertical

If run  horizontally then  the axis  AB  must be on  a horizontal
plane.

BULBrflear

TOP  CAP-American  miniature  (CT`])

BASE-lnterr`ational Octal  (I oe)

\
CONNECTIONS

Pinl
Pin2
Pin3
Pin4
Pins
Pin6
Pin7
Pins
Top Cap

No connection
Heater
No connection
Screen Grid
Control Grid
No connection
Heater
Cathode
Anode

hdieara- a chan*
December.1961                                                                                                                                              haue 1, PtcoB
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EDISWAN

A

12E1

12EI

BEAM -TETRODE
Indirectly heatedTfor parallel operation
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12E1 EDISWAN

12EI

BEAM  TFTRODE
Indirectly heated-for parallel operation

AV.ERACE  CHARACTERISTIC  CuRVES
Th.i. eurlr.. rw.r. .®ber. win ® sl.®rl fytnion
pul*ofizp=Pube%hc#l.N#IsO

----- ®er..r. Qlr~rll
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EH

112E1

12EI

BEAM  TETRODE

Ifidirectly  heated-for  parallel  operation
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12E1 EDISVVAM

12EI

BEAM  TETRODE
Indirectly  heated-for  parallel  operation
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EDISWAN

A

rl

1 2E1 2

12E12

PuLSE  MODULATOR  TETRODE

TENTATIVE

GENERAL

The  12E12  is  a  Pulse  Modulator Tetrode,  having  a  maximum

:n:t:efneedn:dd:Sf;i!a:£e:;:itR6£asaTaa:¥E'#ar#z#e¥tjemdufth¥a:.::Sdi:

RATING

Heater Voltage

Heater Current
Maximum  Anode  Voltage

Maximum  Screen  Grid
Operating Voltage

Maximum  Screen  Grid
Voltage (la - 0)

Maximum  Control  Grid
Voltage (Negative)

Maximum  Control  Grid
Voltage (Positive  Peak)

(volts)          V h                                26

(amps)           lh                                   1.6

(kY)               Va(max)                 11.0

(kv)               Vg2(max)               1.25

(kv)               Vg2(maDc)               1.35

(volts)     -Vg|(max)       -1,000

(volts)     +Vg|(pk)max.
Maximum Anode Dissipation  (Watts)         Pa(max)

Maximum screen Dissipation  (watts)         Pg2(max)

Maximum  Grid  1  Dissipation (watts)          Pg1(max)

Maximum  Peak Anode
Current                                     (amps)          la(pk)max.             15t

Maximum  Grid  1  Series
Resistance                                    (kQ)               Rg1                             100

Minimum  Screen  Grid
Series  Resistance                     (kQ)              Rg2                           20.

*The   Screen   Grid   should   be   decoupled   to   earth   with
a condenser.

t:n::e;pC:e:a:ey::f:i`ae:jg°nptsj8n::i::P:ro:sfei:t::Og:P;eoa#:::nr:r:a:tx::::em:P:

Rating  (Continued Overleaf)
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1 2E1 2 EDISWAN

12E12

PULSE   MODULATOR  TETRODE

TENTATIVE

!e::t:#y:e!:at::;:ui:e:n::r:id:i,Set::::in:t.u,tsyt,:i:a::.E:i:nn!:rn;cT:r:::n:t;
100  ys  period.

#s':'!eif:mrue:::i::e:!h:eda:ir:egrigfs:.,i;::trha|:aiife:in:::s;heos:::
Centres,

INTER-ELECTRODE   CAPACITANCES   (pF)

Anode/Grid  1  (max)                   Ca-g|
Cathode/Grid  1                           cg.k
A node/Cat h od e                           Ca-k

DIMENSIONS

Maximum overall  Length        (mm)
Maximum  Diameter                   (mm)
Maximum  seated  Height         (mm)
Approximate Nett weight    (ozs)
Approximate  Packed  Weight(ozs)

MOUNTING POSITION-Vertical preferred, but if horizontal
the grid  plane should  be vertical.

TYPICAL     OPERATION-As   Series   Modulator.
Anode Voltage Supply
Screen Voltage
Grid  No.1   Bias
Grld  No.1  Pulse
Anode Current Pulse
Anode Load
Peak Pulse  Power Input
Peak Pulse Power Output
Output Voltage
Pulse  Duration
Pulse Repetition Frequency

(!#:));;!b;;
(kw)       pin(pk)
(kw)       pout(pk)
(kv)         Vout
(ff secs)   tp

9.5
1.2-00

1 .020
10

800
100

80
8
2

(p/s)           P. R. F.                     500

December31961                                                                                                                                                                   Issue 1, Ptg®2
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EDISWAM

A

Zii]

a

1 2E1 2

12E12

PuLSE  MODULATOR  TETRODE

TENTATIVE

TOP  CAPLfl3

BASE-84A

Viewed from free end of pins

CONNECTIONS

Pinl

Pin2

Pin3

Pin4

Top Cap

Heate r                                       h
Screen Grid                               €2
Control  Grid                              81

Heater. Cathode                      h,k
Anode

D.eember,1961                                                                                                                                                             ISsue 1, Page 3
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1 2E12 EDISWAIV

12E12

PULSE   MODULATOR  TETRODE

TENTATIVE

'
7

16hom

2

t      14

max

Ail  Dimensions  in  mm.

* Eccentricity with  respect to  centre  line of base.

t Straight side of top cap.
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EDISWAN

Zii!

A

12E15

12E13

BEAM   TFTRODE

Indirectly heated

GENERAL

The  12E13  is  a  beam  tetrode  which  has  a  maximum  anode

##aA:Opt:sfj::enwdaetdffoarngs:£¥sjeTr#¥o::#l?ef::::T:t:i
valve  in  stabllised  power supply  units.

;t;jp:;:::s:fis:nji:!i::;i;ero#::i:ct[hi:niB:ti!;dt3:,ts:t:p¥sFoiuf=Tau¥?f

RATING

HeaterVoltage
Heater Current
Maximum Anode Voltage

#:i:::icnr:::+V§[trae8een
Voltage

Maximum Anode  Dissipation
Maximum  Screen  Dissipation
Maximum Anode+ Screen

Dissipation

Maximum Cathode Current
Maximum  Heater/Cathode

Voltage
M#sutmamn:eri:i:ha:::db:as)

"Xi:su.in.mnfer(!'x:##

* Triode connection
** Resistance tolerance ± ZOO/o

Vh
lh

Va(max)
Vg2(max)

Ya+g2(max)

Pa(max)
P82(mx)

Pa+g2(max)
[k(max)

40*W
175    rnA

Vh-k(max)                150        V

220**kQ

100** kQ

December.1961                                                                                                                                                               lrstlo 1, Page 1
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12E13 EDISVVAN

[2E13

BEAM   TETRODE

[ndi rectly lieated

INTER-ELECTRODE  CAPACITANCES

i:i£`:/(E=¥¥dk,                        11¥1

DIMENSIONS

Maximum Overall  Length
Maximum  Seated  Height
Maximum  Diameter

i:.2  ::

125    mm
110    mm
52mm

MOUNTING POSITION-Unrestricted.

#oE:i;€#:t;h;;:¥::;§te:b;#;¥j,§:p;afjn:#::py::f##c::E:p:i:s::v;i:h;§j
exceed Z50°C.

CHARACTE RI STICS-Pe ntode Con n ection

ic:r::: !O:I:?:g:et                       ¥2
Mutual conductance                          gin

fn:::eM[um ped an ce                            :agt.g2

CHARACTERISTICS-Triodeconnection
Anode, Screen Voltage
Anode Current
Mutual Conductance

A:op¢:fi:tt::aFn#or

yaa,82
8in
ra
4

250V
250V
140    rnA

:imAk%
-8

250V
160     rnA

6%mA%
8
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EDISWAH

a
12E13

12El}

BEAM   TFTRODE

Indirectly  heated

TYPICAL  OPE RATON-Push-Pul I Ultra-Linear. Cathode Bias

Supply Voltage
Anode Voltage
Screen  Voltage
Anode+Screen Current

(maximum  signal)
Anode+Screen Current

(quiescent)
Anode+ Screen Dissipation

(quiescent)
An(:d±+ms::ee:Efiai)ipati°n

Grid Bias Applied (approx.)
Cathode Bias Resistance
lnputvoltage(grid-grid)
Anode Load (anode-anode)
Output Impedance
Power Output
Distortion
lntermodulation

la+g2(maxsig)   2X100         rnA

la+g2(o)                  2X87         rnA

Pa+g2(o)                 2 X 40          Vy

Pa+g2(maxsig)   2X18          W
Vgl
Rk
Yints-g)
RI-(a-a)
Zou€
Pout
D

_50V
2x525±5°/o*Q

* Separate bias resistors are essential.

t Average p;ir.

TYPICAL   OPERATION-Push-Pull  Ultra-Liar.  Fixed  bias

Suppl¥Voltage
Anodevoltage
Screen Voltage
Anode+ Screen cu I.rent

(quiescent)
Arrode+ Screen Current

(marirNIm si8nal}

Ia+g2(o)                         2X 50 rnA

la+g2{max sig)           2 X 150 rnA

Deeember,196l                                                                                                                                                   [seiio 1, Pace 3
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12E15 EDISWAN

12E13

BEAM   TETRODE

Indirectly heated

Anode+Screen Dissipation
(quiescent)

An(°Ld£+ms:Le::ngnDai,S)Sipation

Grid Bias Applied (approx)
Input Voltage (grid-grid)
Anode Load (anodeanode)
Output Impedance
Power Output
Distortion
lntermodulation

Pa+g2(o)          2x30       W

ijni:;::8()men)    2ri#
120

4.5
zout                          6.5
Pout                      100
D                      3t06t

12

;£hneed8,%=jbo!naswffir5:;fa::o±d2j5n°6°t:Strh=::gT=n:;driatching.

TYPICAL  OPERATION-Push-Pu ll Trlode Connection
Cathode Bias

485V
425V
425.             V

2x85        rnA

2 x90        rnA

2x40         W

"V
Cathode Bias Reslstance Rk     2x525±5%*  2X525±5%*Q
Input voltage (grid-grid) Vin(g.g)           60                   70            V
Anaon€%:)°ad(anode-          RL(a.a)               4                     4         kQ

Output Impedance           zout                     2.5                  2.5     kQ
Power output                  Pout                15                  27         W
Distortion                          D                  1 toot           1 to3t     %
Intermodulation                                              6                    6          %

fi::adTstteo:!i=nr:ijir:aiyaarceco:ii::i::thedegreeofmatching

#p£':¥:l=g:            ':(b)        3¥:
Screen voltage                   Vg2                350
Anode+ Screen cu rrent

(quiescent)                      Ia+g2(a)  2 x 67
Anode+ Screen Current

(maximum signal)           la+g2(max)  2 X72
Anode+ Screen Dlssipation

G{j:a:;i;xe,Atp,p,,ed         ::T82to,2xj:
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EDISWAN

iE]

a

12E15

12E13

BEAM  TETRODE

Indirectly heated

BASElnternaelonal Oeeal (leo)

CONNECTIONS

Vlewed from free end of pies.

Shield

Heater
Anode
Sci.een Gi-id

Corfuol Grid
No Pin

Heater
Cathode. Beam Plates

Deceinber.1961                                                                                                                                                           tssu® 1, Page 5
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12E13 EDISWAN

12E13

BEAM  TETRODE

Indirectly  heated

CHARACTERISTIC  CURVES :    Ia,lg2/Va

rygl-OV)

I 1111111.1111111.11.I I
11 ANODE  Cu .
11 -

i=LLJceCE:3aLLJa£b!a=-§<
11 SCRE NURRENT  - -  - II. ' .
11 I
11 I11 I .11 .

.
I

=35W III
213CXJV IIL

1111 I
11 I I ' I11 I I I II 11 .\ I .

2sO
I11 II 11 I11 I II. I I I.I I I I I I I

I •
I

11 I I II 11 I .2811 I. 11 III. I I I I I I
I I I I ' I I I\ I 11I I II I I I I I '[1 I I I I I I I11 I I I I I II II 11 I I II I I I I I I II.

I .=
I

I. I II.I I I I

11
I- I I 11 II I I

11
= V]2. COV11111

I
.iItHZ-V11I 11 II,I ~H+df.t¢2i2-apL

V
.I II

qf= ®III
11 I Ill Ill,11          I 1]11 I

I
I .I I I I . ..,.

11

I 11111111111
0                      sO                    loo                   I so                   ZOO                  2sO

December,1961                                                                                                                                                                     lsgu® 1,  Page 6

Associated   Electrical  Industries  Limited
Electronic Com|.onents Division

Tel.:   GERRARD   9797

u

®

®



ED[SWAM

Eil

E=

A

12E15

12E13

BEAM  TETRODE

Indirectly  heated

CHARACTERISTIC  CURVES :    la.Ig2/Va

(Vg2-100V)

I. I 1'11'„ I !a?a88a
I t®      f-ch

I I - I.. n Ia >®>®5r55..11 1111

I::i=g3auZ

I I,II II. I I,1111 I I,11I II I I,11.. I I,11I.. I I,1'.. I,I.` I afu:gr
I I,I.. I,I I.. I I I I,I ..,..I I,I..

:g
I Ill 11.. I I 11..11 I 1111 I 11I. 1111 .

I I
I 11 .I. I 1111

9g
1111 I I I, III. 11

I. I,I.. .Ill-. I.. I I I I I ... I 11 I 11 11I. ' II. I I .-. 11 .
I 11 I ... 1»I I,-.- I I II. \ \ \ I -+

\ I I.. 11 I.. \ I. 1

I \ L I.. I

11 I I I

I I I I I•1 I I I \ I 1 II. 11 11 .
ANODE  AND  SCREEN .CURR`ENT (in,A)

I I I I

11

S9890
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12E13 EDISWAN

12E13

BEAM  TETRODE

Indirectly  heated

CHARACTERISTIC  CURVES :    Ia.Ig2/Va

(Vg2-200V)

I 11111 Ill 11 11 ) I
I 1111111111111111 11 'a=5=6 =1Ill. 111111...IIll  11111 1111111.11111111 11 11 •        fu ut I.11111.1111 ± ± rv ~ N .I1111111111I 11 '' .I1111 1111111111111111 11 11 JLIll 11111.I11111 11 r,_® 1111.11.I 1111 11 >> 11111.Ill1111 I 11 11'\ 11I     111111111111 I a~Ii I,11 I.111111111111 I I Ill .II    11.1111 I 11 I -.

L 1111111 I, 11 11Z 111111111111 I I, 111u .111111 1 11cetr 1111111 I
> > Ill .IJ Ill.Ill 11
• .

11

>|qi9iU 1111111•1111 I „ I

.
111.I1111 ||.mll11111 I

• i I 111.I.11111 I i I i ( 111a 111111111111 JLa i I 11110 tt 11111 > I I I 111a 11111111111 I I 111111 I-.I.11111111. I I I IIll..I I 11111 I I I±|H I I11111. I .1111 I 11, I

I
I11111. I I.Ill I 11, I I

111111 11111 11..I I tl, 1111111. 11111 11111 Lr' I I I I11111 11111 I I 1'Ill..I .1111 > i
1 I I 11,I11.I.I ut .I

I 111111.I ~ I I I I

111111 _ I,
1

I11.Ill > I 1'1111.IllIll I 5Z` I I I
111111111 I I I

111111111 I I, I I
111111Ill I I, M I11111:=1 I I,I11111.:.I I I,I I I

1111111Ill 11 I,I I.

11111.I 11 [1[ I I

I.11111Ill 1111 I I I I

1111111 1111 I I I I I IJ]1111 I- I 1 I I I IIII||H|||||I|= • I I I I I
1^ IL,|l I I -9

lLII I,Ii 11,11 \ 1 11 I >crIIL`l I I
11 \ 1\ 11 -

11111Ill Ill I 11 a
I =11111 Ill IIL| I ~

111111Ill .Ill I. I LJ
111111Ill 1111 Ill

I Ill 1111 I.1111Ill ' I I

I I-I 1111 .11 I
ANor AND SCREEN  CU RRENT    in.A) |i
??880
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EDISWAN

a
12E15

12E13

BEAM  TETRODE

Indirectly  heated

CHARACTERISTIC  CURVES :    larva

Triode Connection

I )I I II II 1

II i \I II

I I

?iF\
>utuli>crI

§I1'g
I I

>utr`i9
aig

I
I I 11 .

11111111 >LJJgI9IllC)0Z<
I 1111
I 11 >, I '1 I

I I \ I
\1 \ \ \

I Ii

i
r\
I \

I \I \ \
\

\
I

I
I I II II I . I I \ .> I \ I \ .

I

.
I,

'\ \ I

\ .11 I 11

11 I \ \'=I> I I I .
6Ig

11 I \ \ \
11 - \ .I . I I I I I II-11 I \ .11 \ \

I

\I I \ \ •1\
I \

5;_ 11 II \ \ .I • I II I I I \ I1]11 I \ .
I 11 \
I I \ .I 1111 \ I

I 11 •111 .` \ .
' .I

I " \ .
I \

11 I \ 11
I I .
I 11 \ \

11 I \ -
I I I 11 .11

AN ODE C UA R ENT (inA i I 11 I T| 1\ .
I I I 11 .

I I I I I ' I I I 1' I I I I ' ' I I I
?8?8
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12E15 EDISWAN

12E13

BEAM  TFTRODE

Indirectly  heated

CHARACTERISTIC  CURVES :    Ia,lg2rya

(Vg2-300V)

I

.-
aI5

I

>|n.I=0`
II

I I I

iIJLg
1 I I

. I

IL+
I. >
C£C£ Lr''T1±

|L,I

.. Iu I I I

b, I

I
I I 1

I I

I

'I . I
I 1` II I i

I I

i

I I I
I I u

I '1

I 1 I
II I I I

aA=tr
t II t I

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

\ 1
1

1I\ \ I \a I,
\I

I I
IL

I

I I
ANODE  AN DSC I EN .Cu R R ENT ( inA)

???80
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EDISWAN

a
12E15

12E13

BEAM  TETRODE

Indirectly  heated

CHARACTERISTIC  CuRVES :    la,Ig2rya,Vg2

(Vb=425Y)
Ultra-Llnearconnection-40°/otaps*

I II I I I

I

• .
i

I

ac I
I,

I
\

uJ II - I,
. \ \

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

I \ I,I II I IIII \ \II III ®I ~ I \ II II I I I I

I

\ \\ \ I\I
•

• \ \ IL' II
.,

I,II I, I
aI5

I,

\

. I I
I

tic)fr:-
11

I I1111 I11 I 11 I
ANQD FAN D SC R FEN CURRENT.LmA),

I

?S88O
* Position of the screen grid taps on  the  output transformer.
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EDISWAN

®

A

12E14

12E14

BEAM  TETRODE
Indirectly  heated

TENTATIVE

GENERAL

:ha:Xtlalb2Ti#;:a:nedjl=sf:!i:ti.;:%un:{es:3t5eiv.Bi:PST::tra°bi:f:ithus:

RATING-Absolute Values

Heater Voltage
Heater Current
Maximum  Anode Voltage

Maximum  Screen  Voltage

Maximum  Control  Grid  Voltage

Maximum  Control  Grid/Screen
Voltage

Maximum  Anode  Dissipation

Maximum  Screen  Dissipation

Maximum  Cathode Current

Ma.ximum  Heater/Cathode Voltage
d.c.  (heater  negative)

DIMENSIONS

Maximum  Overall  Length

Maximum  Diameter

Maximum  Seated  Height

Vh

lh

Va(max)

Vg2(max)

Vg1(max)

Vg|-g2(max)

Pa(max)

P82(max)
Ik(max)

400V

35W
5W

300    rnA

Vh-k(max)           300        V

106    mm

44mm

93mm

MOUNTING   POSITION-Vertical.   If  run  horizontally then
axis AB  must  be on  a  horizonta.I  plane.

December,1961                                                                                                                                         ADVANCE  DATA.  Page 1
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12E14 EDISWAN

12E14

BEAM -TETRODE

Indirectly  heated

TENTATIVE

Viewed from free end  of pins

BASE-loo

CONNECTIONS

Pinl

Pin2

Pin3

Pin4
Pins

Pin  6*

Pin7    .

Pln8

Internal  Connection
Heater
Anode
Grid  2

Grid  1

Beam  Plates

Heater
Ca.thode

a Should  be connected to Ca,thode.

ADVAt`lcE  DATA,  Page 2

Associated   Electrical  Industries  Limited
Electronic  Components  Division

Tel.:   GERRARD   9797
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EDISWAM

EI

iiE

13Et

13EI

BEAM  TETRODE
Indirectly, heated+or D.C. Control Applications

GENERAL

B€:Lsc:or&tTepea:p:pniife:£iirca:#°£j:an!Sc:::::h:t:adpai°££ea;:u::
anode disslpation Of 90 watts.

RATING

Heater voltage (volts)                          Vh
Heater current (amps)                        lh

#=:::: ;cnr::: ¥:,,::: i::,I:s;    ¥:t2Tmar±,
Maximum Control Grid Voltage

(volts)
Maximum Anode  Dlsslpation

(watts)
Maximum  Screen  Dlssipatlon

(watts)
M?#ta:tgnAirnr:!:eptu:ns::e=,:n3js-

Maximum Control Grid Dissipation
(watts)

Maximum Cathode Current (rnA)
Ma(#:mD.T;)at(ekctaetrh_odv:)Voltage

Muct::,n:c:Todnu,i:n;jvTriode

Am_plificatlon factor qriode

Vg1(max)        -100

Pa(malt)           90

pg2(max)         ,`o

Pa+g2(max)  95                 +

Pk8,1#)
1+
800   5000t +

Vh-k(max)      300

8in                     35*

Con nection)                                         4t                     4. 5 *
Ans°€:n±;:5i!itn;):ijsh(&Vs}/8j?a=:eA.ra(t)              130.

All maximum  ratings are absolute values not deslgn centres.

tt?in:;:ps=p#:u;:te::tf:n:g:.::3:iFnc:ut::!!::isrfor.;aui#ety5ai¥:;gupis!+

not operate for longer than 5ys !n any too #s period.

Decepibon.1sel                                                                                                                 'nd'.£to: ;, CpA=g:  +
Associated  Electrical  Industries  I.imited

Electroa ic Canponents Division
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-.- 1 3E1 EDISWAN

13EI

BEAM  TETRODE  .

Indirectly heated-for D.C. Control Appljcatlons

INTER-ELECTRODE  CAPACITANCES (pF)
Control Grid/Earth
Anode/Earth
Anode/Cbntrol grid      -

DIMENSIONS

Maxlmum Overall Length
Maximum Diameter
Maximum Seated Height   .
Approximate Nett Weisht
Approxlmate Packed  Weight

MOUNTING  PosmoNJvertical

BULB-leap

BASE-87A

Viewed from free
end  Of pins.

VALVEHOLDER-Ediswan Clix Cat. No. VH117/701

Heater
Heater Centre Tap
Control Grld
Cathode
Screen Grid
Anode
Heater

\ndica" a chang. +
Dccgmber,1961                                                                                                                                                     lssue 1. Page.2

Associated   Electrical  Industries  Limited
Electronic C®mponenes Division
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EDISWAN

ZEE

1

1

15E1

13EI

BEAM  TETRODE

Indirectly  heated-for D.C.  Control Applications

AVERAGE  CHARACTERISTIC  CURVES :     larygi
VTJ,--OuN

Curves taken with short duration pulse

!iio
AN6D.E  'cuRR'EriT(rnA)I   I

I

i?I

98I 11 g±11> .
fq

Ia
I•

I \
T 11 I I
§ I I \

I 11 \ \ I
11 I

11 \I 11
I \11 11 \ 1\ 1 \
I I

I \ \ I

V\ \.I
11\ I
I\ \ I

\ I\
11 \ \

II \ I.
II I \ I

1
I

I I I III \

I \
I I \

II.
I I

I I -
>uJi11 1 I

' I
I II.

I
I I11

I
I

11 I I

11 I

11 I

11 I

11 I I I|iillll I I I I I 11 I I I I 11Ia, 1
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15E1 EDISWAM

13EI

BEAM  TETRODE

Indirectly heated-for D.C. Contv'ol Applications

AVERAGE  CHARACTERISTIC  CuRVES :     lg2/Vg|
V TI-tENN

Curves taken with short duration pulse

?989o
I 1111111 1111 I I I '1' I           I           11            I            11 I

SCREEN  C.URR
I

±§  B§,
I

I I I 5
I I I

I I \ I I I

II I I

I I \ '
I

I

\
I

II
I
I
1

\
I

I \III I

II
II
I

\I
\

II
II >u;aEE0'IIIIIIIII
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EDISWAH

A

rl

15E1

13EI

BEAM  "RODE
Indirectly heated-for D.C. Control Applications

AyERAGE  cHARACTERISTic  CURVES :    larygi
TRIODE  CONNECTED

Curves taken with short duration pu'Ise

\:Bee.mb.I. *961                                                                                                                                    dell.1, Paces

Associated  Electrical  Industries  Limited
\Electronic Compesients Divistan

]Tal.:  GEArard   97P7



15E1 EDISWAM

13El
-BEAM  TETRODE

Indirectly heated-for D.C. Control Applications

AVERAGE  CHARACTERISTIC  CuRVES `:,    la/Va
•      Vg+2=100V     ';

Curves taken with short duration pulse

I

V9
I

I

VqI-aV
]1

11

Voh-4V

J
VI'I- .

I

I

I
1
I
I
I

I
I I
I
I
I

0DEV0LTAGE  (V)
I I I I I 1111

a           loo        ZOO        loo        .00        SOO         boo
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EDISWAN

Ei]

.1

Eii]

13E1

13E'

BEAM  TFTRODE
Indirectly heated-for D.C. Control Applications

AVERAGE  cHARACTERISTlqcuRVES :    lg2rya
Vg2-100V

Curves taken with short duration  pulse

C-,,£'-ra -„

[1

I

>
'' u
I L
I 0
I a
' <

I

I

I I
11

;I

'1

(

I

q I

I I

n I

I

''1

i: I

'f '

a,

''

It,

' /
'

tJ,

/ (1'

Cr

'.I
/

I

/ )

r
S RE N C R E T in

I

?8890
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EDISWAN

EiE

EiE]

15E12

13E'2

BEAM   TETRODE

TENTAT.VE

GENERAL

;:n;t:1:3;;a;p:e;d:i:i=n:::r::#j.y+s::s}ti:n::£e:,¥te|uester°idnest::iri8e3

RATING-Absolute Values

Heater Voltage
Heater Current
Maximum  Anode

Voltage
Maximum  Screen

Voltage
Maximum  Control

Grid  Voltage
Maximum Anode

Disslpatlon
Maximum  Screen

Dissipation

Vh                           26.0                   13.0       V
lh                                 1.3                      2.6      A

Va(in ax)                             800                 V

Vg2(max)                           300                  V

Vg1 (max)                        -100                  V

Pa( in ax)                               90               W

Pg2(max)                              10                W
Maximum Anode  +

ff::oedneDd:sE::tcftoend,     pa+g2tmar,                    95             W
Maximum  Control

Grld  Dlsslpation
Maximum  Cathode

Current
M:C=£a:h:Oo¥deeHV:°!tfti/:e?.C

INTER-ELECTRODE

Control  Grid/Earth
Anode/Earth
Anode/Control  Grid

Pg1 (max)                                 1                 W

I k (max)                                  BOO               rnA

Vh-k(max)                         300                  V

CAPACITANCES   (pF)

cin                                            62.0
Gout                                        17.0
ca-g1                                            1.0

December.1961                                                                                                                                      ADVANCE   DATA.   Page  1
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15E12 EDISWAM

13E12

BEAM   TETRODE

TENTATIVE

DIMENSIONS

Maxlmum  Overall  Length
Maximum  Diameter
Maximum  Seated  Helght
Approximate Nett Weight
Approximate Packed  Weight

MOUNTING   POSITION-Vertical

CHARACTERISTICS-Triode Connected

Anode voltage                                 Va
Anode currenc                                Ia
Mutual  conductance                      gin
Amplification  Factor
Valve Anode Resistance

(approx.)

BASE-87A

CONNECTIONS

140  mm
-65  mm

128  mm
5oz$

29  ozs

150V
500           in A
25      rr,^lv

2.8

ra                             110             a

"DEX  BOSS

Viewed  from free end Of pins.

Heater
Hea,ter Centre Tap
Control  GI.ld
Cathode
Screen  Grid
Anode
Heater

December,1961                                                                                                                                      ADVANCE   DATA.   Page  a
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EDISWAN

Ziil

1

ES85

ES85

RADIATION  COOLED  TRIODE

GENERAL

;ar::::,,sn:5e:;:anaecd::r:ec!t!:e::p:,;;gia.i?i!,:i::iupiFfi:::nof„i::::
RATING

Filament Voltage  (volts)
Filament  Current  (amps)
Maximum  Anode Voltage  (kv)
Maximum  Anode  Dissipation  (watts)
Mutual  Conductance  (rnA/V)
Amplification  Factor*
Anode  Impedance  (ohms)
Maximum  Operating  Frequency.

at  Full  Rating  (Mc/s)
Maximum Audio Output 2 Valves

(watts)  (Class  8  Push-Pull)
Distortion at Maximum  Output
*  Taken at Va  =   I  kv  ;  Vg  =  -55 v.

Vf
lf

Va(max)
Pa
8in
tJ
ra

INTER-ELECTRODE  CAPACITANCES   (pF)

A::: :)?i :i: e nt                                      :g%
Grid/Filament                                                                 Cin

DIMENSIONS

Maximum  Overall  Length  (mm)
Maximum  Diameter  (mm)

10

3.25
I.25

85
3.7

12.7

3.450

6

310

3%

BASE-Jumbo

NOTE:   This  valve should  be  mounted  so .hat  its  filament  is
in  vertical  plane.

Decembe.,1961                                                                                                                                                          Issue 1 , Pe€e.

Associated  Electrical  Industries  Li-mited
Electroni c Components Div isjon

Tel.:   GERRARD   9797



ES85 EDISWAN

ES85

RADIATION   COOLED  TRIODE

All  DIMS IN.iun.UNLESS
STATED OTHERWISE

.`..                    ```1+,.`                          .`.`

uNDEfis®e mEff oF 8asE

HAID ciAss Out.a
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EDISWAN

Eiiil

rl

il

ES85

ES85
RADIATION   COOLED  TRIODE

GRID    CUBRENT  -ANODE   VOLTAGE    CIJAflACTERISTIC

VA[yE TypE  E§ 85
CaaCaaCIaECC•EI,C==ct=CCa

'

/
r/ //
Ru

`o.*z::6
o0 //qu  *J*S

`  EZZ``` rI * x7*/

000C,
EEL

GniD   CURRENT    (MILLiAMPS)
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ES85 EDISWAIV

ES85

RADIATION  COOLED  TRIODE

AN0I)E     CunRENT  -ANODE  voLTAG[  cHAnACTERisTic

VAl.VE   TypE   ES85

lEC:C•C:CaC:iC=a•.C)0aa§aa

\
¥\

\ae\ \
\ t\ \

\ \

®i \ \
q®~ \ \

®p& \
• \ \ \ \i,,\-\ \ \

\ \ \ \
`` \ \ \ \ne\ \ \\ \ \ \

ar, \ \ \ \
i ',51 \¢gj,I9?* \ \ \ \

\
~a

=     ±   -=--=-=      -±      e>      9-+     q'-P      t      e,      el
ANODE    cirRBENT  tAMp§i
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EDISWAN

A

ES110t

ESI 101

RADIATION  COOLED  TRIODE

TENTATIVE

GENERAL

rohreu:es`uJn°d`eisz::o!:rkr::i#j::tsefnp€i=:rBtpri::epiT,tinudd::

fnTpa,ffeaxrs;.mjtmhp¥o;eT:ujtmp:Tp:nr¥a:rd:#a::fe°sno:f2#wwa:¥

RATING

Heater voltage (volts)                                         Vh                        7.5
Heater current (amps)                                       lh                          1.2
Maximum Anode voltage (volts)                     Va(max)           1250
Maximum (Mean)Cathode current(rnA)     lk(av)max          ZOO
Maximum Anode Dissipation  (watts)             Pa(max)                40
Mutual  conductance (rnA/V)                            gin                      3.0'
Am plification  Factor                                             p                          72.
Anode  Impedance (kilohms)                                ra                          24*

* Measured  at Va=1000V ;   Ia=40mA

INTER-ELECTRODE   CAPACITANCES  (pF)

Anode/Grid
Anode/Cathode
Grid/Cathode

DIMENSIONS

Maximum Overall  Length
Maximum  Seated  Height
Maximum  Diameter
Approximate Nett We`ight
Approximate Packed Weight

December ,1961                                                                                                                                                                        lssu® 1. Page 1
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ES1101 EDISWAM

ESI 101

RADIATION  COOLED  TRIODE

TENTATIVE

MOUNTING   POSITION-Vertical,  base downwards

TYPICAL   OPERATION-Push   Pull  Class  a  Audio  Output
(Values per valve)

Anode voltage (volts)                            Va                      10001250
Anode current (no signal) (rnA)        Ia(o)                   25              20
Anode Current (maximum signal)

(rnA)
Grid  Bias (volts)
Grid Current (Mean) (rnA)
Grid  CuTTerit (Peak)  (rnA)
Int#:,#Itage(grldtogrid)(peak)

Drive Power (watts)
An(:daettsD)iesipation(nosignal)

An(:daettsD)ISsipation(maxsignal)

An(#,:hL::)d(anodetoanode)

Power output (total) (watts)
Distortion(a/o)
In?#,:T#:)dance(gridtogrid)

Ia(max sig)

Vg
lg(av)

Ig(pk)

Vi n (g-g)             ZOO

Pd r                   2.5

Pa(0)                   12.5       12.5

Pa(max sig)     25

Zin(g-g)
Output Impedance (kilohms)               Zout

:oh:tjanbu°ovuescs?nnedj#:#::Popdzi::josnpetehcehaannoddemiuos:::E:yu.[dFB:
increased by not less than 20% to avoid excessive dissipation.
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EDISWAN

A

a

1

ES1 1 01

ESI IOI

RADIATION  COOLED  TRIODE

TENTATIVE

BASE-UX4

Viewed from free end  of pins.

TOP CAP-CT2

CONNECTIONS

Pinl Heater
Cathode
Grid
Heater
Anode
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EDISWAM

a

®

®

ES1102

ESI IOZ

RADIATION  COOLED  TRIODE

TENTATIVE

GENERAL

:sh;±E:uii3i;:w:§±:I:r;:ct=':¥h:¥,sp#ii?iiig:iri|t:##£i

RATING

Filament voltage (volts)                                     Vf                         6.0
Filament current (amps)                                   lf                          2.7
Maximum Anode voltage (volts)                    Va(max)          1250
Maximum  lvlean cathode cLlrrent (rnA)       l|t(av)max         250
Maximum Anode Dissipation (watts)            Pa(max)             100
Mutual conductance (rnA/\O                           8in
Amplificatlon  Factor
Anode Impedance (kllohms)

• MeasLired at Va=1kv :  Ia=100mA.

INTER-ELECTRODE   CAPACITANCES (pD

Anode/Grld
Anode/Filament
Grld/Filament

DIMENSIONS

Maximum Overall  Length
Maximum  Seated  Helght
Maximum Diameter
Approxf mate Nett Welght
Approximate Packed Weight
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ES1 1 02 EDISWAN

ESI 102

RADIATION  COOLED  TRIODE

TENTAT]YE

MOUNTING   POSITION-Vertical, base downwards.

TYPICAL   OPERATION-Push-Pull.  Values per valve.

Class AB|               Class A82
An(%d#m°+:8:lgnal)  va(marsfg)  in      1.25         "      1.25

Ans?gdnea§7:r£;t(n°    ia(o)              5o        5o              50          50

Anode Current
maxlmums]8na')    ,a(maxsfg)    |65150150182
rnA)

An(::esjB|=,I)P(a#°fa)   pato)            55       7o             55         55

An(%da&esE;SuSLP:::°n:I)    pa(mars,g)  531co            50          8°

Grid Blas(volts)         Vg             -ZOO   -225   -200   -225
]n!;:§¥i')tis:a(g)rid     Yin(g.g)pk   ae     45o         5cO       sO

Grid current(rnA)     1g                    0           0                7.5          10

tAon;::dL:)a(dk(£E°mdse)   Ra.a              4         8             8            8
P°(Wtoe:S(uj;P#)           pout              125      175          ZOO        COO

Dlstortlon (a/o)                                  4          5              6                6

#a°n £8{gr:[i:.PP!y  Should  have  an  Impedance  not  great.I

aYnmd=r,mcE=a?:?p=#tla::,syto#®a::,feofd;uiip::Itopnu:jsesto
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EDISWAN

Ziil

a

rl\

ES1102

ES I 102

RADIATION  COOLED  TRIODE

TENTATIVE

BASE-L4

ANODE

ifeir
All  dimensions ln  mm.

FllAMENT

GRID                                    §
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ES1102 EDISWAIl

ESI 102

RADIATION  COOLED  TRIODE

TENTATIVE

CHARACTERISTIC  CURVES :    Ia/Va

I I -
ir

N ••>
/

I /
Ch
N /

/
'

/

/ \.

>g,>®

1

I

I I I ' ' I I ' 1 I
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EDISWAM

A

EiE]

EiE]

SELECTION  CHART

HIGH   VOLTAGE   RE`CTIFIERS

IJaa.S=J EiSIZIlla£a€J

a
n®r\r\Lrt®

P\ cOcO
LLI                LLJ

a sg§a J3=(a(A(A
lJJ            qJ                                               I,11

a au u -
a:lLlIuiI< lJJ

Ln JOnLL'

a0I3*aaL

LO ie§EC. JJJI - '^        L^        in
LJJ             'LJ             '1,

=:s` Owl
=€ -,'
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EDISWAN

SELECTION  CHART

HIGH  VOLTAGE   RECTIFIERS

IJJ: EESI-

- =R- cOcO
ul           LL'

a LOI- ®-

® -I>I0IIll> Z a Ch
LIJEE:E£JuLIJa0I5i£=EL -

V1 a
•EaI

Sa 0`-

®-a ?:--

:a
0®•6      .6      :?      =      a      a      si
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Rectifiers

Condensed  Data  oh  Obsolete  Types

a a
?Z 9PC=0

®aZ
2,Ia

i0Z

u u
.   a'    ,    I

EII;IIaa-SiI

f 3 8 .i

!fE3 S=         SS     = a S aa

£'±?
o  c`i.  a.  =tn             `o  `ac5c5c5cSc5+6c5 a® coa LnOu

i.a aCV ==.a r` e = = a a L- a S

_§3
a  a           a  a  ,a  Ch,Ac5ri`6cscs- aL®- a® 8-

=aIIIaa
_=E0 =. g =. S a a € = =. =-----C\]- a1^- 1^CV- acOtv

-a aa. aq. a+o  a  .A  a  a  a  o  a  Lo  LO`S  c`  T-  +  `dr  i^  r`  c`i  lo  `0-----

V,J!u

==>>==>=>> I I I >

:::'::::::.:::i:.:-:`i
t;  3  g  8  E  3  8  t;  8  t;  t; t;a t;

I
Q±   Q±   o£   I\E   al   L\£   c£   Q£   L±   c£   E£ E£ cE:

V,I
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Rectifiers RE
Condensed  Data  oh  Replacement  Types

LOW  VOLTAGE  RECTIFIERS

HALl=-WAVE  HIGH  VACUUM  RECTIFIERS

HALF-WAVE   MERCURY   VAPOUR   RECTIFIERS

* Maximum  output  in  biphase  half-wave  using  two  valves.

XENON  RECTIFIERS

--



I

High Vacuum  Rectifiers

rl

1

EiEi



EDISWAN

Zil

EH

19G6

I9G6
H[GH  VACUUM   HALF  WAVE   RECTIFIER

Indirectly heated-for High Voltage Power Supplies

RATING

Heater Voltnge
Heater Current
Maximum  Peak Inverse Anode

Voltage (Wkg)

Maximum  Peak lnvel.se Anode
Voltage (no-load)

Maximum Anode Voltage (r.in.s.)

Maximum Mean Anode Current

Maximum Peak Anode Current

Minimum  Surge  Limiting  Resistance

Maximum  Reservoir Capacitance

Vh                          4.0     V

lh                            a.5      A

P.I.Vmax(w)       6.0   kv

P.I.V(max)          7.O   kv

Va(rms)max       2.5   kv

la(av)max          30.OmA

la(pk)max        180.OmA

5.400* a
Cmax                      1.O  pF

* This resistance can be obtained in the distributed resistance
of the transtol.mer windlng.

INTER-ELECTRODE   CAPACITANCES  (pF)

Anode to all other electrodes Ca-al I                              2. 8

DIMENSIONS

Maxlmum Overall  Length

Maximum  Diameter

Approximate Nett Weight
Approximate Packed Weight

MOUNTING  POSITION-Unrestrlcted

60mm

19mm

±Oz

5Oz
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19G6 EDISWAN

19G6

HIGH  VACUUM  HALF  WAVE  RECTll=lER

Indirectly heated-for High Voltage Power Supplles

CARL-TI

BASE-Mlnlature Button 7-Pin (87G.)

BASE  CONNECTIONS

Viewed from free end of pins.

lc to Pin 2
Cathode
Heater
Heater
IC to Pin 2
IC to  Pin  2
lc to Pin,' 2
Anode

NOTES

Si:hfa°freee:nt#=a:::tsoh°cautfo3:rv:at|Zeb:u::a:e;::eerxnca::yd
10 volts Peak.
The  heater  must  be  switched  on  for 20 seconds  before  the
anode voltage is applied.
All Maximum  Ratings are absolute values  not design centres.
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EDISWAN

h

ZiE]

a

1 9fi6

19G6
HIGH   VACUUM   HALF  WAVE   RECTIFIER

Indirectly heated-for High Voltage Power Supplies

AVERAGE   CHARACTERISTIC   CURVES  :   la.Ra/Va

I I
I

I

I
t=I

I: I I I • >I I I II II ` I II II I I III I III II I I III II III II I \ I

IIII IIIII IIII I II- II I I II I
I I I II III III

II
I II

3!i!=
I

u I I I . I I
LL| I \I I I I

Z 8 a
< - ® 0

a 8 8 9. a
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EDISWAN

EiiE

AEI 19H4

19H4,

HIGH  VACUUM  DIODE
Indirectly heated-for High Voltage Power Rectification +

RATm.|  I

Heater Voltage  (volts )

Heaeer  Cument  (anps)

Maxlm`m  Mean  Anode  Curr`ent   (rnA)

MaxlmurL  Peak  Anode  Current   (niA)

Maximum  Peak  Inverse  Voltage
-  No  Load   (rv)

Maxlmim  Peak  Inverse  Voltage

Ma±ifaE8& (A¥o)de  current  (in)
m¥L##L¥ako:nvckr::a¥01{a#?

M1?:E)Surge  I-1mltlng  Fteslstanco

Vh                                 2.6

Ih                                  1.7

]a(av)max.         .  80.0

]a(pk)mx.         .    180

P.I.V.o.(max)  .   23.0

P.I.V.w.(men)  .  20.0

t5.0

t  18.o

A              18' o00
mxi"m  Rosorvolr condenser  (PF)    (i?68b/Sc/8             o?6!

•sDew::¥£8d¥it:3in8i6s:#n¥Sa5:;o%8&epe
Anode  Voltage  ls  applied.

t  Slmltaneous  Swltchlng.

a All  Maxlmn Ffatlngs  are  abaoluto  values,
not  de81gn  cerfer`e8.

-I)--Ion_S_
Ifaxlnum  overall  Length          (in)

Maxlmun  I)1ameter                          (rm)

Maxlmun  seated  Height             (in)

Ap|>roxlnate  Nett  weight       (ozs)

Appr`oxlnate  Packed  Weight   (ozg )

MOUNTING  POSITION    -    Unrestrlcted.

+

Indicates a change  +
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19H4 EDISWAEN

19H4

HIGH  VACUUM   DIODE

Indirectly heated-for High voltage power Rectification      +

CAP      fiD®rlcab  mnlature  T]rpo

EE±   Clear

E±gE    mt®rnatlonal  octol  (Ice)

Ylewed  from  free  enfl  of  Pins.

CONhEXIONS.

Heater

[{eater/Cathode

Anode

NorE

All  plus  with  the  exception  of  No.  2  should
be  connected  to  pin  No.  7 .on  the  holder,  and
pin  No.  7  connected  to  the  rieservolr  corrdenser

Indicates a change  +
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EDISWAN 19H4

19H4

HIGH   VACUUM   DIODE
Indirectly  heated-for  High  Voltage  Power  Rectification

^VEBAGE  CHARACTERISTIC  CuRVE
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EDISWAN

A

®

rl

19H12

19H'2
HIGH   VACUUM   DIODE

Dlrectly  heated
TENTATIVE

GENERAL

:hdea:9tHra`n2s#fane:nYteors;rBvaemnEjnv:,=!g°edeot:t#i:#Orusein

RATING

Filament voltage (volts)                         Vh                                      4.0
Filament current (amps)                        Ih                                       12.0

# =: = : : £enaokd]en:e,::p:t:::gt:takt,s,, =;vTmar±,                   g
Maximum Peak Pulse Current

(Normal) (amps)
Maximum Peak Pulse Current

(Fault)(amps)
AP£T#i:eh:usl)Selmpedanceat

ik(pk)max                      cot

i k(fau lt)max                     SOT

D.C. Resistance              23
I ¥e¥jrTtu:Tgpcuh':ert'.en8th 10/JS.    For mean and  r.in.s. currents

i  For 1  second  maximum.  For further details see fault rating
chart.

The  filament  must  be  swltched   on  for  sO  seconds  before
the anode voltage ls applied.
All maxlmum ratings are Absolute values not Design Centres.

INTER-ELECTRODE  CAPACITANCES (pF)

A n od e/Fi lam e nt                                          Ca-f

DIMENSIONS

Maximum Overall Length
lvlaxlmum Diameter
Approximate Nett Weight
Approximate Packed Weight

MOUNTING   POSITION-Unrestrlcted.

TOP CAPSIT3

27.8
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19H12 EDISWAN

I9H12
HIGH  VACUUM   DIODE

Directly  heated
TENTATIVE

All  dimensions  in  mm.
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EDISWAN

.-

Ed

.n

19H12

19Hi2
HIGH  VACUUM   DIODE

Directly  heated
TENTATIVE

RAT'NGNCoHr::,T€o':£R.i¥nDsutyRat'°

The Chart glves Absolute Maximum  values,  not Design  Centres
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1 9H1 2 EDISWAiRI

19H12
HIGH  VACUUM   DIODE

Directly  heated
TEENTATIVE

Fauitcond#oTn'sTGMca:i#iTm:ia£?tkBfuaj::i)on=isec.
The Chart gives Absolute Maximum values, not Desi8rl  Centres
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EDISWAN

ZiEi

a

a

1 91]1 2

I9H12
HIGH   VACUUM   DIODE

Directly  heated
TENTATIVE

RATING  CHART
Normal conditions

The Chart gives Absolute  Maximum  values,  not  Design  Centres
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1 9111 2 EDISWAN

19H12

HIGH   VACUUM   DIODE
Directly  heated
TENTATIVE

RAT'N€orcmHaf::jd::{8#!/'a(av)

The Chart gives Absolute  Maximum  values,  not Design  Centres

I I I
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EDISWAN

EiiE

EiE]

rl

ES1174

ESU74

HIGH   VACUUM   HALF  WAVE   RECTIFIER

RATING

Filament Voltage (volts)

Filament Current (amps)

Maximum  Peak Inverse
Voltage (volts)

Vf                                 4.0

If                                          11.5

P.I.V.  (max)     40,000

Maximum  Mean  Anode current (rnA)      la(av)max                  80

AVEe::8sejoMna(Xaj#gsT  Fj lament                          len

Maximum  Anode  Dissipation  (watts)         Pa

DIMENSIONS

Maximum  Ovei.all  Length

Maximum  Diameter

Approximate Neat Weight

Approximate  Packed  Weight

Approximate  Packed  Export Weight

MOUNTING   POSITION-Ver€ical.
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ESU74 EDISWAH

ESu74

HIGH  VACUUM  HALF  WAVE   RECTIFIER

9.1±0.3   (0.358"±0.012")

ODE                I _/\

SE

51 2sO

[1

NT)_ -_
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EDISWAN

A

a

A

ESU74

ESu74

HIGH  VACUUM   HALF  WAVE   RECTIFIER

TYPICAL  CHARACTERISTIC  CURVES :   la/Va

I
3=LL,cE&J1' I. I I I
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I . III I III I I
I
I I I
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EDISWAH

Eii=

A

ESU77

ESU77

HALFWAVE  HIGH  VACUUM   RECTIFIER

oENEF4_i.

The  ESU.77  18  a  directly  heated  Thorlated  Tungsten
filament  high  voltage  half-wave  rectlfler  omploylng
a  tantalLm  anode.

SATIN_a

Filament  Voltage  (volts)

Fllanent  Current    (anp8)

Maxlmun  F®ak  Inverse
Voltage   (kv)

Maxlmm  Peak  Anode  CurTont
fol.  R6ctlf ler  and  Dlode
charging   condlt tons   (anFB )

Maxlmun  Anode   Dls81pa?;gftg )

Nominal  Internal  Resistance
at   goo  rnA   (ohms)

DlmaNsloNs

»axlmun  Overall  Length _ (in)

Maxlmun  I)1aneter                  (mm)

BASE     -      0.E.S.

MOuNTING  PCi5ml0N     -     V®rtlcal

Vf4

If12

P. I.V.".        cO

ta(Pk)zDax.        1.I

Pare

GOO

December,1961                                                                                                                                                             Issue 1, Page 1

Associated  Electrical  Industries  LErhited
Electronic Compenents Division

Tol.:    GERRARD   9797



ESIJ77 EDISWAll

ESu77

HALT.WAVE-  H[-GH  VACUUM . RECTIFIER

llARD  GLASS  Bulb

All dlmenslons ln  mm.  unless stated otherwlse.

December,1961                                                                                                                                                            Issue 1. Pa8. 2

Associated  Electrical  Industries  Limited
Electronic Components Division

Tel.:   GERRARD   9797

u

®

®



n

1

A

Gas-filled  Rectifiers



EDISWAN

EiE

A

A

ESUIO1

ESuloI
HALF-WAVE   MERCURY   VAPOUR   RECTIFIER

TENTATIVE

GENERAL

The   ESulol    is   a   directly   heated   high   voltage   half-wave
mercury vapour  rectifier, which  has  been designed for use in
radio relay amplifiers.

RATING

Fi lament voltage (volts)                                Vf
Filament current (amps)                            lf
Maximum pea,k Inverse voltage (kv)       P.I.V.(max)
Maximum peak Anode current (amps)    la(pk)max
Maximum Mean Anode Current(amps) la(av)max
Voltage Drop (approx) (volts)                   Vd rop
C°Rnadnegnes:odcrercuryTemperature

Heati ng Ti me (seconds)

DIMENSIONS

lvlaximum  Overall  Length
Maximum  Diameter
Approximate Nett Weight
Approximate  Packed  Weight

MOUNTING   POSITION  Vertical,  base downwards`

TYPICAL   OPERATION

A  Biphase  Half  Wave  Rectifier  using  two  valves  can  give  an
output of 500 rnA at 3.2  kv.

NOTES

The   H.T.   supply   to   the   anode   should   not   be   switch   on
until  the  specified  filament  heating  time  has  elapsed.   When
newly   installed   or   after   a   period   of   disuse   the   filament
sliould  be  run  at  normal  temperature for 15  minutes  before
the application  of the  H.T.  volta,ge.
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ESU101 EDISWAN

ESulol
HALF-WAVE   MERCURY  VAPOUR   RECTIFIER

TENTATIVE

BULB  Clear.

BASE  British  4  Pin  (84).

Viewed from free end  of pins.

CAP  #  ins. diameter.

VALVEHOLDER     EDISWAN  CLIX  VH300,/4,  VH42/4.

TOP   CAP   CONNECTOR     EDISWAN  CLIX TC434

CONNECTIONS

Pint

Pin2

Pin3

Pih4

TOp Cap

No Connection
No Connection
Filament
Filament
Anode

December,1961                                                                                                                                                                   Issue 1,  P.ge 2
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EDISWAN

RE

®

rl

ESUIO1

ESulol
HALF-WAVE  MERCURY VAPOUR  RECTIFIER

TENTATIVE

(0,358"
OcO2I

All  Dlmenslons  in  mm  unless stated  otherwise.
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EDISWAN

Zil

ESU103

ESul03
HALF-WAVE   XENON   RECTLFIER

TENTATIVE

GENERAL

i[eh2q;i[:;i:i:,£§#;¥::t:i.:iyi¢i::eg:ii:::1::ii§[§¥e::o;Tii7§o::#iie;:

RATING

FIIament voltage (volts)   Vf

FIIament Current (amps) lf

Maximum Peak Inverse
Voltage (kv)                         Ply (max)            5.0

Maxlmum Peak Anode
Current (amps)                   ia(pk)max            2,a

Maximum Mean Anode
Current (amps)                   la(av)max             0.5

Maximum Voltage Drop (volts)

Mlnimum Heating time (sees)

iamn::e,notc7emperature

DIMENsloNS

Maxlmum  Overall  Length

Maximum  Seated  Height

Ma>clmum  Diameter

Approxlmate Nets Weight
Approximate Packed  Weight

MOUNTING   POSITION-Unrestrlctod

2.5

5.a      -I     -

10.0

1.0

0.25

12.0

10

-55 to +75
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ESU103 EDISWAH

ESul03
HALF-WAVE  XENON.  RECTIFIER

TEHTATIYE

TYPICAL   OPERATION-full-wave (2 Valves)
Peak Inverse voltage  Ratlng (kY)      `PIV(max)    5                  -10

Output voltage (kv)                            Vouc            1.6          '   3.2

0utput'Current-(amps)                        lout              1.0              05

TOP  CAPL{T3

BASE-uX4 wlth Bayonet

Vlowed fr.om free end Of plns.

VALVE  HOLDER-Edlswan CIlx VH262/4

TOP   CAP   CONNECTOR-Edlswan   Cllx  TC433

CONNECTIONS
Plnl

Pln2

Pln3

Pln4

Top Cap

F'lament

No Connectlon

No Conneedon
filament,  Shield

ifroode

0®eembef',1961                                                                                                                                                            lcaie 1 , Pa!® 2
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EDISWAN

ZiEI

Eil

a

ESU106

ESul06
HALF-WAVE   MERCURY  VAPOUR   RECITIFIER

TENTATIVE

GENERAL

I:p:ou.E,s!;e:##ru:#f|r;ct:I.?:f,,:e?ie#h#::ha!e:,net:I::u|a%

i::I;Eje|it:e:dco¥uittp#;:n:d.:nasTdpsma:r:i3#¥srarteu=tf,eirnT%

RATING

Heater voltage (volts)                          Vh
Heater current (amps)                        Ih
Maximum Peak Inverse Voltage (kv)  Ply(max)
MaD(imum Peak Anode Current

(amps)
Maximum Mean Anode Curl.ent

(amps)
Maximum Voltage Drop (volts)
Minimum Cathode Heatlng Time

(atl5°C)(minutes)
Condensed Mercury Temperature
Range {°C)
Maximum Surge Cathode Current

(0.1  see max) (amps)

4.0
14.0 to 16.0

20.Ot

ia(pk)mar                    15.Ot

la(av) max                       3.O t
15.0

5.a,

+25 to +70

I k(so nge)maDt                 150

;oA#r=es:jart ;pcb]±::ti:gTtip#e::a Lojfut¥atjng time ,s
t See " Typlcal Operation " for temperature deratlng.

DIMENSIONS

Maximum Ovei.all Length
Maximum Diameter
Approximate Nett Weight
Approximate Paclted Weight

310
78

1

8
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ESU106 EDISWAN

ESu 106

HALF-WAVE  MERCURY  VAPOUR   RECTIFIER

TENTATIVE

MOUNTING    POSITION-Vertlcal.  base  downwards

TYPICAL  OPERATION

A  Full  Wave  Rectifier  using  2  valves  can  dellver  an  output
of6ampsat6.3kv.
Condensed Mercury Temperature

(OC)
Maximum Peak Inverse Voltage

(kv)
Map(imum Peak Cathode Current

(amps)
Maximum Mean Cathode Current

(amps)

70 65  60  55-25

PIV(max)  51015            20

ik(pk)max30  2018           15

Ik(av)max7    5    4               3

NOTE

#;;i,,ffa::§o3n%:u;t:;*{e:f::snTrj:i:;§e.n:g#:t:h:n::oh::::orfe:trfi;:§ea£:b:s:pT;i:

#::a:nh:.Eu::%;o.Tyo:u:;:e::t£.a:cEe#.ttu:rhejh:e::c:#%af"bfa]:eg|u,:i:
operation.

fk:c:e:gtlFe::apir°g¥:tdi°ntnjn!t::I:::te:ri%dec£;::£grdt:;I:I?[tl#:hn:infftt:es:
mercury  within  the  valve.
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e

A

Half-wave Mercury vapour Rectifier                    ESU106

^., All dimensions  in  mm.

VALVE  HOLDER-AE I   4857

TOP  CAP  CONNECTOR-AE I  TC433

CONNECTIONS
Base centre                                           Heater, Cathode
Base shell                                                   Heater
Top cap                                                  Anode

August,1962                                                                                                                                                                      Page  3,   Issue   2
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ESU106                     Half-wave Mercury vapour Rectifiere
CHARACTERISTIC  CuRVES :    THg/t
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\

890
MERCURY   TEMPERATURE     RISE       (i.e.  The-Tomb)    (®C)
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ED]SWAH

A

rl

Eiil

ESU107

ESU 107

HALF-WAVE   MERCURY   VAPOUR   RECTIFIER

GENERAL

E[:i;tsu:ng:,:c:a,t:ieoaadnne:h|':;t:e:c#6:I:!aa:€::.e3:a;,I.tf,a:Y:e,:cTf:::c:us:yaT:a:p:r;:::i:::;lit:ac!u:,!'en:g:::
mercury temperatures in the  range  +250 to  +70°C.

RATING

Heater voltage
Heater  current
Maximum peak inverse voltage
Maximum  operating frequency
Minimum  pre-heat time
Maximum   output  voltage   in   biphase   half-

wave using two valves
Maximum output current in  biphase half-

wave using two valves
Maximum voltage drop across valve
Maximum  surge  cathode  current

(a.1  sec  max)
Maximum  peak  inverse  voltage
Condensed mercury temperatiire limits
Peak  cathode  current -
Maximum  average cathode  current

(maximum  average time  1,o sac)

DIMENSIONS

Maximum  overall  length
Maximum  diameter
Maximum  seated  height
Approximate  net weight
Approximate  packed  weight

Vh

lh

P.I.V.(max)

fmax

V(out)max

I(out)max

lk(surge)max
P.I.V.(max)          20           15

25-55   25-60

ik(pk)                      15           18

lk(av)max              3.0        4.0

February.1962                                                                                                                                                                                           Issue  1,    PaLge  1

Associated   Electrical   Industries  I.imited
Electronic Components Dapartmeut

T®l:    GERrard   9797



ES11107 EDISWAN

ESu 107

HALF-WAVE   MERCURY  VAPOUR   RECTIFIER

MOUNTING   POSITf oN-Vertlcal, base downwards.

NOTES

:o:#eg:C:att:hh°eadn:pt:h:::it!TS::iefi:i€::a:b;S:hi?i:dca¥b:9TiaL#b#iandeaqnuyat:frt:a:'snfntc]eie.noprsef:#tLr¥

:tht:c:::dteonstehdecmoeo|::tryp::mopfetT:u::'ibY!icohuiTanyevbeerFfa§S:Lejid:I:teas;h=(rflm£Cfi#:=
during operation.

#t;h:edt:ra:n:S:P:£#a;ti:ghn:'no°:rfiv#ai§f:°.tdes°sfhs::i¥bee'ai#tofl:ntsup::C:hde!:o:::#Cde]'s:rn]b'::;:aJ

TOP  CAP-CT3

BASE-84D

Vlewed from fl.ee end Of plnf.

eoNNECTioNs
Plnl
Pln2
Pln3
Pln4
TOp  Cap

No Connection
Heater, Cathode
Heater
No Connection
Anode

February,1962                                                                                                                                                                   Issue 1,   P&g.  2
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HLE"

®

®

a

Half-wave Mercury  Vapour Rectifier ESU1 07

ae] ^^^x.          9cl MAI.

VIEV  CF  F.EE  I NO.

All  dlmenslons  ln  mm.
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ESU107                    Half-wave Mercury  Vapour  Rectifier AEI

CHARACTERISTIC  CuRVES :    THg/t

Ill
890®ahaaaI,a®8a~a0IllIll /IllIll

/
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MEACurv  TEMPERATUAE     RISE      (i.e. Tha-Tomb)   (°C)
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EDISWAN

A.

EI

EI

ESU111

ESu I I I

HALF  WAVE   MERCURY  VAPOUR  RECTIFIER

GENERAL

ii;i:::s:U:t!fi;:Y§njvn:a::jjtj;:j¥%!::#u;ji¥o:i#i%e:a:3u3##¥

+

RATING

Heater voltage (volts)                               Vh                                5.0

Heater current (amps)                           lh                             12.0 +
Maxlmum peak Inverse voltage (kv)    PIvmax                   20.0-

Mexlmum peak Anode current (amps) la(pk)max               15®*

Maxlmum Mean Anode current (amps) la(av)max                 sO.

Maximum Voltage Drop (volts)

Mlnlmum Heating Tlme (mln.)

Condensed  Mercury Temperature
Range

15.0

3+
+25 to +70®C

• See " Typical Operation " for t.mperature deratlng.

DIMENSIONS

Maximum Overall Length

MaxlmLim Seated  Height

Maximum Dlameter

Approxf mate Nets Welgh€
Approximate Pact(ed Weight

Indicates a change  +
December,L1961                                                                                                                                                                             lesu® 1.  Page 1
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ESU111 EDISWAN

ESul I I

HALF  WAVE  MERCURY  VAPOUR   RECTIFIER

lvIOUNTING   POSITION-Vertical,  base downwards

TYPICAL   OPERATION

fff6u.#. #:Vp: aRte;.t!3i[  using  2  valves  can  deliver  an  output

Condensed  Mercury
Temperature (°C)

Maximum  Peak Inverse
Voltage (kY)

Maximum  Peak Cathode
Current (amps)

Maximum  Mean Cathode
Current (amps)

RE

70    65     60    55

i8  :?  ;;  i8+

PIV(max)                 5     10     15     20

Ik(pk)max           25    201815+

lk(av)max             6      5      4      3+

NOTES.-
The  cathode  Of this  rectifier should  be  allowed  an  adequate
heating  time,  preferably  longer than   the  specified   absolute
minimum  but  in  any  circumstances  no  shorter,  before  the
application of anode voltage.

The condensed mercury temperature, which may be measured
with a thermocouple attached to the coolest part: of the bulb,
should never pass outside the specified limits during operation.

After transportation,  or  a  period  of storage.  or  when  first
placed ln service, an initial cathode heating time of 30 minutes
should  be allowed  to  ensure  the  correct  distribution  of the
mercury wlthin the valve.

Indicates a change  <
December,1961                                                                                                                                                                     Is.uo 1,  Page  2
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EDISWAN

a

®

A

ESU111

ESu 11 I

HALF-WAVE   MERCURY  VAPOUR   RECTIFIER

=
slDe vi" oF
ceN"E cormct,             h

viEw  oF  FF`EE.  Ere.

All dimensions  in  mm.

BASE-RNA   A3-20

TOP  CAP  CONNECTOR-AEI   TC433
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EDrswAM

Eiil

iE]

ii]

ES11115

ESull5

HALF-WAVE  MERCURY  VAPOUR  REC"Fl'E,R

GENERAL

Fah:e?:uE;#ao±S;1?a;::i:fi::::]%h}cehatheadsbh:g:dve:::an8eedfhoajfi¥eaY:

RATING

I:ilameRt voltage (volts)                              Vf
Filament current (amps)                           If
Maximum  Peak  Inverse Voltage (kv)    P.I.V.(max)
Maximum Peak Anode Current (amps)  Ia(pk)max
Maximum Mean Anode Current(amps)  la(av)max
Voltage  Drop (approx)  (volts)                 Vdrop
C°Rnadnegnes:9cyercuryTemperature

Heating Time (secuts)

DIMENS40RE

Maximum Overall  Length
Maximum  Diameter
Approximate Netc Weight
Approximate Packed Weight

MOUNTING   POSITION-Verthal, base downwards.

TYPICAL   OPERATION

fu:#a:i 5H£!fm\}(a:te 2ngciifl.er using two valves  can give  an

NOTES

ij:£j;y#:e:s;s::j§e:2;;;{r:h:::i::rn;te::v:i;::;i:ge;::;£ff:;Ss::ste::§£::::;,:3¥::i

D.omb.r. SsO1                                                                                                                                           `haae 1, Gnge I
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ESU115 EDISWAN

ESull5

HALF-WAVE   MERCURY  VAPOUR   RECTIFIER

BULBrflear.

BASE-British  4  Pin  (84).

Vlewed from free end of pins.

CAPutT2.

VALVEHOLDER-EDISWAN  CLIX  VH300/4. VH42/4.

TOP   CAP   CONNECTOR-EDISWAN  CLIX  TC4cO.

CONNECTIONS
Pint

Pln2

Pln3

Pin4         _

Top Cap

No Connection
No Connection
Filament
Fllament

Anode

December.1961                                                                                                                                                        Issue 1, Pas. 2
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ED[SWAV

ZI

EH

EI

ESU200

ESuae
HALF  WAVE   MERCURY  VAPOUR  RECTIFIER

GENERAL

##e:i:flli;2tg?:|fgivi::ict¥:#iti#Si§:O¥5e&ic::;a!ft€r:tfi;a:::;;;
any  anode  voltage  being  applied.

RATING
Fllanent Voltage (volts)
F:llament current (amps)
Maximum Peak Inverse

Anode Voltage (kv)
Ma)clmum Peak Anode Current

(amps)
Ma.cimum Average Aiiode Curreiit

(anps)
Voltage Drop (volts) approx.
Amblent Temperatu re Range

Vf                                          4.0
lf                                                    11-0

PIV (max)                      **15

la(pk)(max)                **5.a

Ia(av)(max)

Cathode Heating DelayTime (sees)      t

DIMENSIONS

Maximum overall Length                         (mm)
Maximum Diameter                                    (mm)
Approxlmate Nett weight                    (ozs)
Approxi mate packed  welght                 (Ibs)
Approximate Packed Export Weight  (Iba)

1.25
12

ZOO-600   C

60

MOUNTIN`G  POSITION-Vertical

TOP  CAP-Anode  (C.T.9)

BASE G.E.S.-Filament

"N°te:-¥;amxirtaunmeoursa,t;.n8io:amna|Pytifne::i:Sra#:mb±f#Sue£

P.I.V.  or  maximum  mean  current  are to  be  used,
the other factor has to be reduced appreclably.

D.c.mb.r. t%1                                                                                                                                         Issue l, Paye I
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ESU200 EDISVVAN

ESu200

HALF  WAVE   MERCURY  VAPOUR   RECTIFIER

All  dlmenelons ln  in.in.

D.comber,1961                                                                                                                                                    have 1.  P&(a 2
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EDISWAM

EZLi]

rT

ZI

ESU575

ESU575

HALF    WAVE    MERCURY    VAPOUR    RECTIFIER

Directly heated

RATING

Fllamenc Voltage (volts)

Filament Current (amps)

Maximum  Peak Anode Current (amps)

Maxlmum  Mean Anode Current (amps)

Maximum  Peak Inverse Voltage (volts)

Approximate Voltage Drop (volts)

Filament Heating Time (secs)

Condensed  Mercury Temp. (°C)

Vf                               5.0

lf                      10.a +
Ia(pk)max.            7.a +
la(av)max.           1.75 +

P.I.V.(max)      15,000

Vlr

DIMENSIONS

Maximum  Overall  Length   (mm)

Maximum  Diame.er              (mm)

Approximate Nett weight                     (ozs)

Approximate packed  weight                  (Ibs)

Approximate Packed Exporc Weight   (lbs)

MOUNTING   POSITION-Vertical.

BASE-Jumbo.

SPECIAL   NOTE.     When   the   rectifier   is  first

275-
78

10i

4

4i

placed   into
service,  the  fllament  should  be  operated

ii:Tc:u:,?a:.vy#i!:r.::!i;s:js#it:e::#h:f:

Docemb.I.1961                                                                                                     '"`::g#a::81. +
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ESU575 EDISWAN

ESu575

HALF  WAVE   MERCURY  VAPOUR  RECTIFIER
Directly heated

uNDEnsiDE  viEw OF BASE

ALL  DIMEi\isrous  "  M.M.  uilLEss  OTilE*VlsE  STATED
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EDISWAH

Eil

EH

r\

ESU673

ESu673

HALF    WAVE    MERCURY    VAPOUR    RECTIFIER

Directly  heated

RATING

Filament  Voltage  (volts)

Filament Current (amps)
Maximum  Peak Anode Current (amps)
Maximum  Mean  Anode  Current  (amps)
Maximum  Peak  Inverse Voltage (kv)
Approximate Voltage  Drop  (volts)
Cathode  Heating Time  (sees)
Condensed  Mercury Temperature  (°C)

DIMENSIONS

Maximum  overall  Length             (mm)
Maximum  Diameter                         (mm)

Approximate  Nett weight         (ozs)
Approximate  packed  weight     (Ibs)
APwre::kate Packed  Export

(lbs)

Vf                                 5.0

lf                                     10.0

la(pk)max.               7.0

la(av)max.              1.75

P.I.V.(max)                  15

Vir                              10.0

60
20JO

4!

MOUNTING   POSITION-Vertical.

BASE-Super Jumbo-Filament.

TOP  CAP-Anode.

SPECIAL   NOTE

s!:h:e:ndu:b.:h.r:.;ntefe:rej!,:fi::setTg[ahf:atwi?ii#s:e:r,veifc:e['.t,:ee.fi::nT;::i
be  correctly  distributed.
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ESU673 EDISWAN

ESu673

HALF  WAVE   MERCURY   VAPOUR   RECTIFIER
Dl rectly  heated

UNDERSIDE  VIEW 0F BASE

ALL  I)IMENSIONS  IN  M.M   UNLESS 0TllERWISE STATED

___                                                                                                                                                                       ___       _                                                                                                         _    __
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EDISWAN

A

A

iiE

ESU866

ESu866
HALF  WAVE   MERCURY  VAPOUR   RECTIFIER

RATrm

Fll8Dene  Voltag.  (roltg)
FllamEmt   CuzTerfe   (aDPB)

Vf                            2.6
If                         5.a

#x£:: :: :v¥:a:uFo:::a:Tv¥:ts,   :#S,trmc,   Lo,Coo
1.0

Maxlnun  ifean  Anode  Current  (anpB)           Ie(av)q]ax             0.25
Approxlmte  voltage  Drop  (velt8)            VIP                             15
Cathode  Delay  Tine   (8oc8)
Anblont  Temperature  ( CO)

DENSI0NS
±6ierall ljeng€h (in)
mxlmun  Dlenieter  (mi)
Approxlmat;e  Nett  weight   (oz3)
Approxlmat®  Packed  Telgne   (Its )
Approxfaato  Packed  Expolt  Velcht

rourl'INO  pcelTloN            V®rtlc el

t6o
20-60

BASE

¥i5i 4inpi?5. Ttop:8,Tnvfh::A :::: # 8£p#:# i:t€#
ESU.866AI.

TOP  CAP            Anode

slEcm RE
men  first  plae®a  into  operation  le  18  e88entlal
that  the  fllamont  ls  inn 8t  tto  rated value  for
15  mlnut®®  .1thout  aa/-anode  voltage .tolng
appll®d.
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ESU866 EDISWAN

ESu866
HALF  WAVE   MERCURY  VAPOUR   RECTIFIER

Full   WAVE   Clf`CulT     to   SUPPLY    I.exv   .t  300m^,

£ SU ac6

coy„~

-/t.'

0

11
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EDISWAN

A

A

a

ESU866

ESU866
HALF  WAVE   MERCURY  VAPOUR   RECTIFIER

DIA.

•8e3±.613

uX  BASE

UNI)ERSIDE  VIEW  0F  BASE

ALL  OiM[N§iono§  iN  M.M. uNLEs8  OTIIEnwisE  STATED
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HALF  WAVE   MERC.URY VAPOUR  RECTIFIER
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EDISWAM

EiE
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a

ESU8008

ESU8008

HALF  `WAVE  MERCURY  VAPOUR   RECTIFIER

9Equl'
Tpeb:£#vng:::yv:::.:888r:£!t#°:o`k8,£:B!!n#|]:3t#i'SS±::d#¥od
volt.flge8.

RATING

Filament  voltagr8   (volt,a)                                   Vr

F]1anent   O`]rrient   (amp8 )

Maxltnun  .Peak   InvBr8®   Anode
Voltage   (rv)

ltaxtmrm  Peak  Anode  Current   (anne)

Maxlmun  ye8n  Anode  Cur`rent   (anp8)

Condensed  llercury  Teniperat.i)ro   (OC)

Cathode  Hoatlng  Tlm®     (8ece)

Approxlmate  Voltage   Dror)   (volt:S)

DrusNsrotc

#£§i#ED¥e£::riT£:hha!}ncho@)

B£§E    Super  Jtmbo  -fll8inent
TOPCAP     -Anode

g!l:3T.!geg3

If

P.IW.

Ia(pr)

Ia(aeon)

APELICATI 0N

i;i:ii;:i:iiF¥i;;!ei:?;e::;peii!:ipi:ii!!¥L;;iii#::ijiiiiit!:i;
l|oun€  the  rectlfler  vefttcally  ln  a  coil-vent:llat:ed  po8lt lou

¥#jp¥fs:!ike::i:¥:¥:;:i:§#;':#::k;:fr;:*:i¥°e:whv!¥i§;:F#c?!8E¥e:re:£
:€i£!::i¥°:.:]a€]ghLtt¥o8i£CngheBi;:Ltembepe:?sot#¥rlslngcousldor-

§;us:£j:;ten;:i:pe§:£i:!!;::i;i§:i§§;i:r;;Osrii§:!wi;§i§8fat#i¥:re;Libe;i;;
8w|tch  ls  I?comendod  for  full  1o?d  operation  (see  Drs  range

The  fllanent  su|]ply  should  not  to  8wltcn©d  off
to fore  the  H.T.   Supply
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EDISWAN

Eiil

A

Zi]

20A2

aeAI
GAS   FILLED  TETRODE

Indirectly  heated-for use as a Grid  Controlled  Rectifier

LHRE
Hcoter Vdltaep
Heater Curreut

irRE+t;=8i=pvi#j)
%:§£tlrdHi:iE:V%:gr:rzg¥*,

!v±O±!;)

Wax.  Pcol[  Catboda  C`menS
ltax.  uean Cathode C`izTcot
Contrt>1 Grid` So]>ico  Rosictence

(ue8ohnB)

RE

i;f±£¥#¥:¥#§±rgg¥£¥##£:onsterf¥#±o¥8
All na2cinm  ratin88  are atoduit® Talii®6,  riot  d®8igri  ccatroe.

DluENslors

uaxiibi:n O`roziall Langtb  (D)

ua± I)iancter (in)
llarimzD Seated Haigivt  (in)

A.pproriinate Note WelebL  (ce®)

ApproriDat,o  Packed  W®igbt  (or.)

vouHTne posrrloN     -       Upe8tricted.

--
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.20A2 EDISWAN

20A2
GAS   FILLED  TETRODE

Indirectly  heated-for  use as a Grid  Controlled  Rectifier
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EDISWAN 20A2

20A2
GAS   FILLED  TETRODE

Indirectly  heated-for  use as  a Grid  Controlled  Rectifier

AVERAGE  CllAPACTERIST!C  CURVES

EI

A ANODE  STBll<ING  VOLTS
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EDISWAN

Zil

a

A

20A3

20A3
THYRATRON  GAS  TETRODE

Indirectly  heated-for  use as  Gas  Relay

RATING

Heater  Voltage  (volts)

Heater  Current   (anps)

Arc  Voltage   Drop  (volts)

Maximum  Forward  Anode  Volts

Maxlmun  Peak  Inverse  Anode  Voltage   (volts)   P.I.V.(max)

Maxlmun  Shield  Grla  Voltage   (volt;8)

Maxlmuni  Control  Grid  Volts

"axlmum  Peak  Cathode  Current   (rnA)

Maxlmun  Avel`age  Cathode  Current   (rnA)

Control  Grid  Clr'cult  Res.   (Megonm8)

Control  Ratio  GI

Control  Ratio  G2

Vg2(max)

Vg1(max)

Ik(pk)max

lk(av)max

Rg1

•     Vg2f3     0         Rg|=     a

t     Vgi=    0         Rgi=     0         Rg2=    0

rmoRTANT

I)       Heater  to  cathode  voltage  must  never  exceed  25  volts  peak.

[])     :£8dge%:i:a=8S!sb8pS¥!:8Ped   on  for  lo.see     mln  tx3fore

lil)  3:£t¥gg:mum  ratings  are  at)solute  values,   not  design

p_mENsloNs

Overall  Length  Maxlmun   (rm)

Maxlmun  Dlaneter.   (rm)

Maxlmun  Seated  Height   (rm)

Approximate  Nett  \I/eight   (ozs)

Approximate   Packed  Weight   (ozg)

MOUNTING  POSITION     -     Unrestrlcted.
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20A5 EDISWAN

20A3
THYRATRON  GAS  TETRODE

Indirectly  heated-for  use as Gas  Relay
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20A5

20A3
THYRATRON  GAS  TETRODE

Indirectly  heated-for  use as Gas  Relay

AVERAGE  CHARACTERISTIC  CURVES :  Va/Vg

Rg1 -0                Rg2-O
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21A1

2lAI

GAS   FILLED  TETRODE

Indirectly heated-for  use as a  Grid  Controlled
Rectifier

GENERAL

The  21Al  is a Gas  Filled  Tetrode  Intended  for  use as a Half
Wave G rid Controlled Rectlfier at altltudes I.p to 55,000 feet.

RATING

Heater Voltage (volts)
Heater Current (amps)
Arc Voltage Drop (volts)
Maximum  Peak Forward Anode

Voltage  (volts)
Maximum  Peak Inverse Anode

Voltage  (volts)
Maximum  Shleld  Grid  Voltage

Before Anode ConductloFi)
volts)

Before Anode Conductlon)
Maximum Control  Grid Voltage

volts)
Maximum  Peak Cathode Current

(rnA)
Maximum  Mean Cathode Curr®nc

(rnA)
Maximum  Mean  Posltive Control

Grid Current (rnA)
Control Grid Series Resistance

(megohms)

Vh                                        6.3
Ih                                          0.95

9.0

Va (max)                       600*

PIV  (max)                1,300**

Vg2 (max)               -100||

Vg1  (max)               -100||

Ik(pk) max                   1,250

lk(av) max                   250t

lg1(av) max                    5t§

Rg|                       O.01  to lo
Maximum  Peak Heater to Cathode

Voltage (Heater po§itlve) (volts)     Vh.k(max)
Maximum  Peak Heater to Cathode

Voltage (Heater Negative) (volts) Vh.k(max)
Ambient Temperature Range (C°)

NOTES-See overleaf

25

100
-50 to +90
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21A1 EDISWAM

2lAI

GAS   FILLED  TETRODE

Indirectly heated-for  use as a  Grid  Controlled
Rectlfier

NOTES

The  heater  must  be  switched  on  for  15  seconds  minimum
before the  application  Of anode  voltage.

*  Maximum  ratings  are  Absolute  Values  not  Design  Centres

and  apply  at  air  pressure  corresponding  to  an  altitude  Of
55,000 feet and  up to a maximum supply frequency of 1.6kc/s.

I  Under   transient   switching   conditions   and   noee   (*)   the
Maximum  Surge Peak Inverse Voltage is 2000V.

» Maximum   Negative  Voltage  during  Conductlon  is  loY.

t Maximum  averaging  time,  15  seconds.

§ Currents Of this order may nco be dra.wn  when the anode
is  more  negative than  -10 volts.

DIMENSIONS

Maximum  Overall  Length

Maximum  Dlameter

Maximum  Seated  Height

Approximate Nett Weigl`t
Approximate Packed Weight

MOUNTING   POSITION-unrestricted
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21A1

2lAI

GAS   FILLED  TETRODE

Indirectly  heated-for use as  a  Grid  Controlled
Rectifier

BASE-International  Octal  (6  Pin)

CONNECTIONS

Pint

Pin2

Pin3

Pin4

Pins

Pin6

Pin7

Pins

Viewed from free end of pins.

Heater
No Pln

Anode

No Pin

Control Grid

Shield  Grid

Heater

Cathode
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21A1 EDESWAN

2IAI

GAS  FILLED  TETRODE

Indirectly  heated-for  use as a-Grid  Controlled
Rectifier

AVERAGE  CHARACTERISTIC  CURVES  :  lg|/Vg|
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21A1

2IAI

GAS   FILLED  TETRODE

Indirectly heated-for use as a Grid Controlled
Rectlfier

AVERAGE  CHARACTERISTIC  CURVES  : Va(ign)/Vg|

RgI=OQ     Rg2=OQ
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Inert Gas Filled Thyratron 21 811 2

GENERAL

:hdejr2e`cE,`y2 E:aatnejn:*d8eascof[:::a tcha¥haotdr:.n  Suitable for Welding or motor control.   |t has

RATI NGS

Fila.ment voltage
Filament current
Maximum  peak forward  anode voltage
Maximum  peak  inverse anode voltage
Maximum  mean  cathode current
Maximum  peak cathode current
Ivlaximum  surge  cathode current  (max duration  0.1  sec)

#:#::::8::i¥:#8¥:I::g::fetfe°rr:ocn°dnudcutf:!n°n
Control  ratio
Maximum  striking  voltage for conduction
Voltage drop
Maximum  grid  resistance  range
lonisation  time
Deionisation time
Commutation factor (V/#s X A/ys)
Ambient temperature  range

P.I.V.max

!k(av)max
lk(pk)max

(:(:=)

* Recommended  anode fuse ±  6A.     Maximum  anode fuse ±  10A.

t Recommended  value ± 33kQ.

I NTER-ELECTRODE   CAPACITANCES

MOU NTI NG   POSITION-Unrestricted

30
300*

-300
-10
ZOO:

70
12

10-100t
10

1000
0.7

-55 to  +75

3.8     pF

2:55   8[
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21 B1 2 Inert Gas Filled Thyratron AEI

TOP CAP-ANODE

VIEW   OF  FREE   END`

All  dimensions  in  millimetres

®
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Inert Gas  Filled Thyratron 21 81 2

CHARACTERISTIC   CuRVES  :   Va/Vg
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21 B1 2 Inert Gas Filled Thyratron RE
CHARACTERISTIC   CuRVES  :   lg/Vg
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EDISWAN

ill

21 81 5

21813

INERT   GAS   F!LLED  THYRATRON

TENTATIVE

GENERAL

::;e2r':;Siijcsat3o::r°i:£±e:nt[hnydrjar`erc°tfy§hu::::leaf:jteYce:g{:a.cTt°hto°dre:°ntrolandother

RATI NG
Heater voltage
Heater current
Maximum  peak forward  anode voltage
Maximum  peak  inverse anode  voltage
Maximum  mean  cathode  cui.rent

(max averaging time  15  sec)
Maximum  peak cathode current
Ma(#TxuTusrautr[8oencoa.t,h::ce)current

Maximum  anode  voltage dl.op
Maximum  anode voltage for conduction
Maximum  negative grid  vciltage  before conduction
Maximum  negative grid  voltage after conduction
Maximum  grid  resistance
Recommended  minimum  grid  resistance
Minimum  pre-heat time
Ambient temperature range

5ioV
21A
1.2       kv

P.I.V.(max)                     1.2       kv

lk(av)max
ik(pk)max

R!(:#)

10*

100

2000
18
70

-200
-10

50
10

120
-55 to +75°c

* The anode structure  must  be  left free, to ensure adequate coollng  by free convection.

I NTER-ELECTRODE   CAPACITA NCES

Anode/grid
Anode/cathode
Grid/cathode

CHARACTERISTICS
Approxlmate  Ionization  time

h        #::::::: ::::::E :::: (;g=:;8g)v)
Critical grid  current (at Va±1 kv)
Control  ratio

8.8        pF
0.15      pF

13.4        pF

10ys
50ys

500           „s
<20        wh

ZOO  :  1
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21 B1 5 EDISWAN

21B13

INERT   GAS   FILLED  THYRATRON

TENTATIVE

MOUNTING   POSITION-Vertical,  base down

DIMENSIONS

Maximum  overall  length

Maximum  diameter over  bulb

Maximum  diameter over connectors

CAP-i8¢"diameter

BASE-Special

C O N N ECTI O NS
Anode-Cap
Grid-Flexible  lead from  body of valve
Heater-Copper strip on  base with 2BA slot
Heater and  Cathode-Copper sti.ip on  base with  OBA clearing  hole

230  mm
70mm

115    mm
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Mercury Vapour Thyratron 21 N1 2

GENERAL

The 21 N12  is a convection  cooled  mercilry vapour thyratron.   It has an  indirectly  heated
oxide coated cathode and  is  intended  for  use  in  power supplies  and  welding  equipment,
etc.

RATI NGS-Absolute values

Heatervoltage
tHeatercurrent(nominal)
Ma.ximum  peak  forward  anode  voltage
Maximum  peak  inverse  anode  voltage
Maximum  surge  peak  inverse voltage
Maximum  anode voltage drop

5.0±5%V
5.0A
10kv

P.I.V.max                       10               kv

20kv
18V

Maximum  mean  cathode  current  (max  averaging  15  See)      lk(av)max                        3.0            A
Maximum  peak  cathode  current                                                          ik(pk)max                     25                A
Maximum  surge cathode current (0.1  sec)                                                                       250               A
Maximum  grid  resistance                                                                            Rg(max)                      100            kQ
Maximum  supply frequency                                                                                                           150              c/s
Condensed  mercury temperature  limits                                       THg                 35 to 70             °C

t The  heater  must  be  switched  on  for  a  minimum  of three  minutes  before  the  anode
voltage is applied .

M Ou NTI NG  POSITI a N-Vertical, base down.

CHARACTERISTICS

Critical grid current (at Va =  6kv)
Control  ratio (nominal)
lonisation  time (approx)
De-ionisation time (approx)

<10           „A
ZOO   :   1

ti                                    10              ys
td                            1 '000             „s
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21 N1 2 Mercury Vapour Thyratron

VIEW   OF   Ff`EE    END.

All dlmenslons ln  mllllmetres.



ENLE u lvlercury VaLpour Thyratron 21 N1 2

a                CHARACTERISTIC  CuRVES :   lg/Vg
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21 N1 2 Mercury Vapour Thyratrone
CHARACTERISTIC  CuRVES :   THg/t
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Mercury Vapour Thyratron 21 N1 5

GENERAL
The  21N13  is  a  mercury  vapour  thyratron  suitable  for  welding  and   motor  control.
It  has  an  indirectly  heated  oxide  coated  cathode.

RATI NGS
Heater voltage
H eater cu rrent
Maximum peak forward anode voltage
Maximum  peak inverse anode voltage

Vh
lh

P.I.V."x
Maximum negative grid voltage before conduction                              Vg(max)
Maximum negative grid voltage during conduction                               Vg(max)
Maximum mean cathodecurrent (max averaging time 15 sec)         lk(av)max
Maximu in peak cathode cu rrent (25c/s and above)
Maximum  surge cathode current

(fa.ult  protection  max  duration  0.1  see)
Critical  grid  current (at Va±1.Okv)
Maximum  power supply frequency
Condensed  mercury temperature  limits
Control  ratio
De-ionisation  time (approx)
lonisation time (approx)
Anode voltage d rap
Maximum grid resistance
Recommended minimum grid resistance

M 0 u NTI NG  POSITI 0 N-Vertical, base down

BASE-uX4 (E.I.A. No. A4-10)

CONNECTIONS
Pint
Pin2
Pin3
Pin4
Cap

Hea,ter
Heater, Cathode
Grid
Hea.ter,  Cathode
Anode

'l((pk)max

200A
<10        „A
150            c/s

THg                      40 to 70°C
150   :  1

td                       1000
ti10

16
Rg(max)                100

Rg(min)                     10

Viewed from free end  of pins.
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21 N1 5 Mercury Vapour Thyratroh CB
80   max

CT3aXI-

184mI199 max    2.IrnaD'I

I1max5,min -iiill'

All  dimensions  in  mm.
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Mercury Vapour Thyratron 21 N1 5

CHARACTERISTIC  CuRVES :   Va/Vg
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August,1962                                                                                                                                                                                     Page 3,  Issue 1

Associated  Electrical  Industries  Limited
Radio  Components  Department

Tel  :   GERrard   9797



21 N1 5 Mercury Vapour ThyraLtron

CHARACTERISTIC  CuRVES :    lg/Vg
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Mercury Vapour Thyratron 21 N1 5

RATING  CuRVE :    Forward Voltage,  P.I.V.ITHg (Fault Conditions).

1111
II -1'

LLJSiu+aJguIaLLJcOaaZ0u

I
11
11I
11
11I 11

11
11
11

11
11
11
11
11
11

0 R A DI A N P L G k
11F 11

I I

August,1962                                                                                                                                                                                        Page  5.  Issue  1

Associated  Electrical  Industries  Limited
Radio  Componenes  Department

Tel  :   GERrard   9797





wrdE

®

®

n

Mercury Vapour Thyratron 21N14

GENERAL

The  21N14  is  a  mercury  vapour  thyratron  suitable  for  welding  and  motor  control.   It
has  an  indirectly  heated  oxide-coated  cathode.

RATI NGS

Heater voltage
Heater current
Maximum  peak forward  anode voltage
Maximum  peak  inverse  anode  voltage
Maximum  negative grid  voltage  before  conduction
Maximum  negative grid  voltage  during  conduction
Maximum  mean  cathode current (max averaging 15 sec)
Maximum  peak  ca.thode  current  (25c/s and  above)
lvlaximum  surge cathode current

(Fault  protection  max  duration  0.1  sec)
Maximum  critical grid  current  (a.t Va  ±  1.Okv)
Maximum  power supply frequency
Condensed  mercury tempera,ture  limits
Control  ratio
De-ionisa.tion  time  (approx)
Ionisation  time  (approx)
Anode voltage drop
Maximum  grid  resistance
Recommended  minimum  grid  resistance

MOUNTING   POS.TION-Vertical,  Base down

BASE-84

C a N N ECTI O NS

200A
<10         „A
150            c/s

THg                      40 to 75°C
1 50  : 1

td                     1,000
ti10

16
Rg(maD<)                   100

Rg(min)                      10

Viewed  from free end  of pins.

Heater, Cathode
Grid
Heater, Cathode
Heater
Anode
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21 N1 4 Mercury Vapour Thyratron

80   max

CT3

199 max    2.I

a

184m

rna X

DIA

I

I)max5,min
I

I

unun
All  dimensions  in  mm.
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Mercury Vapour Thyratron 21 N1 4

CHARACTERISTIC   CuRVES  :   Va/Vg
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21 N1 4 Mercury Vapour Thyratron Ce
CHARACTERIsllc   CuRVES  :   lg/Vg
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Mercury Vapour Thyratron 21 N1 4

RATI NG   CuRVE  :   Forward  Voltage,  P.I.V,/THg (Fault Conditions)

ouIJJCrJ+=LLJa=uJIa

JELLJ

=aLLJcOZuaZ0u
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21 N1 5

2IN15

MERCURY  VAPOUR  THYRATRON
lndlrectly  heated

GENERAL

i;eaftd::`gc:at'nh:od#::taorMc:rnctur:i.Yta=Oisu:nl*ZRfo|;hseu:::3':x{::

RATING

Heater Voltage
Heater Current
Maximum

Voltage
Maximum

Voltage
Maximum

(before
Maximum,

(during
Maximum

Peak Forward Anode

Peak  Inverse Anode

8:#!#ioGn;!dvoltage

goe#!:io€)rldvoltage
Mean Cathode Currem

5.0V
5.0A

'       1.5-   kv

P.I.V.(max)              1.25  kv

5oo    I       V

10V

(maximum averaging l5seconds)    lk(av)max              3.0      A
Maximum Peak Cathode Current

(25c/s and above)
Maximum Surge Cathode Current

(FaduJtraptt::#ij°s:c:#d`sTum

Maximum Critical  Grid  Current
(at Va  =  1 .Okv)

Maximum  Power Supply  Frequency
Condensed  Mercury Temperature

Limits
Control Ratio
De-ionisation Time (approx)
lonisatlon Tlme (approx)
Anode Vol.age Drop
Maximum Grid Resistance
Recommended Mln]mum Grid

Resistance

'k(pk)max            20

THg

200A

<10       „A
150         c/s

40 to  75  oC
150:1

1 ,000
10
16

Rg(max)             100

Rg(mln)                  10
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21 N1 5 EDISWAN

2lN15

MERCURY  VAPOUR  THYRATRON
Indirectly  heated

DIMENsloNS

Maximum Overall Length
Maximum Diameter
Maximum Seated  Helght

MOUNTING   POSITION-Vertical, Base down

CAPL<T3

BASEIJX4 (E.I.A. No. A4-10)

CONNECTIONS

2oo]

00`

Viewed from free end Of plns.

Heater
Heater. Cathode
Grld
Heater, Cathode
Anode
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Associated  Electrical  Industries  Limited
Electronic Components Division

Td.:   G£Rrard   9797

e



EDISWAN

EiE]

1

21N15

2lN15
MER\CURY  VAPOUR  THYRATRON.

End,irectly  heated

57   maxCT3

199 max2.ImaxD'AI '84

I•.I

1 'max'mln

UU \UX4
(ETA  No A`4-10)

All  dimensions  in  mm.
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21 H1 5 EDISWAIV

2lN15

MERCURY  VAPOUR  THYRATRON
Indirectly  heated

cHARACTERisTlc  cuRVEs :    valvg

I
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21 N1 5

2lN15

MERCURY  VAPOUR  THYRATRON
Indirectly  heated

cHARACTERisTlc  cuRVEs :    i8ry8
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21N15 EDISWAN

2lN15
MERCURY  VAPOUR  THYRATRON

Indirectly  heated

RATING  CURVE :    Forward  Voltage,  P.I.V.ITHg

Fault  Conditions

I-U
-uCE:a.=LLJLaJEIauL®aaZ0u

aR R A N i P V T a k V
I

mfv0
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21"15

2IN15
MERCURY  VAPOUR  THYRATRON

Indirectly heated

CHARACTERISTIC  CuRVES :    THg/t
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S2P20

S2P20
SPECIAL  QUALITY  BEAM  TETRODE
Directly heated-for battery operation

GENERAL
The S2P20 can  withstand  continuous vibration at an accelera-
tfon  Of  2.5g.  and  a  short  duration  shock  Of  500g.    Further
interesting design features are as follows :

Ii'i:i:!:;#n;,il;F,:,:ff::I::;ouih:a:[i:ipq::Pin.ent.,:.;coi!cS
E::Itgrneefa:;eodp;I,aat:e::t:a:,soeyieT.:i?:#e:::::aotY;n.
RATING-Absolute   values.                      Serles               Parallel

Eii:::::!:lrt%net
Maximum Anode

Mfiis:fF:ti;cnreen

Mfii=Iup:tii:ode

M#:au8:Screen

M##au8ioperating

Mi#::ns%ock
M£?#uAT::?enLt|on

(continuous operation)

Vf                   5.0                2.5         V
If                    0.23             0.46       A

Pa(max)                     5                 W

Pg2(max)                   2                 W

Va(max)                 150                    V

Vg2(max)               150                     V

i(max)                      100              Mc /s

(g)                            500

(g)                                  2.5
INTER-ELECTRODEECAPACITANCES=(pF)t

£:£,:,;fgr±d#,                     a:ugt,                 <§::7
t  Measured with fully shielded socket, without can and skirt.
DIMENSIONS
Maximum  Overall Length
|Vlaximum  Dlameter
Maximum  Seated  Height

MOUNTING   POSITION-Unrestricted.

67.5mm
22.2mm
60.5mm
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S2P20

S2P20

SPECIAL  QUALITY  BEAM  TETRODE
Directly heated-for battery operation
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S2P20EDISWAN

S2P20

SPECIAL  QUALITY  BEAM  TETRODE
Directly heated-for battery operation

0
E

CiaaaacCia     >L== == ==  ZZ     i

8S8S8S8=    a----      10
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S2P20 EDISWAN

S2P20

SPECIAL  QUALITY  BEAM  TETRODE
Directly heated-for battery operation

SPECIAL    TESTS

Glass Envelope Strain Test

ii:Fj:i::lid:;:r;;::x!jii::i;:i:z;:;tin:i::::::o#:i:;i[:;,::reuia;;;:iso:a:s;
Base  Strain  Test

;i::;;i;::i:::;;§S;:i:i!;;:i:O:§ie;;;;;i:o:=;§a§::::;i!o;:£o:i:i;s:i:§ii{:tat:j`i:
Fatigue  Test

fths::t'#!e:i:::api'ed!:I::¥.edTt:ec°hn:rt°:rshe:tr:r:au':=:::jvaen,;
run at 5V r.in.s. for one minute and switched off for 3 minutes,

#be:[h::vref¥o°r::e:¥eg±d:I?:!£d6#::e£,°f:ranvo'tbr,afnEhTnac#n:oaun£

:nfie7a78hc/°sf#tr:ea:#r:I:ymp;:P€na€:CeY:a:t?:ann:f;:.afrequency
Shock  Test

Ske:i;.tj;:i;'c:auTepdeb;ssieos:?fhoocvool::;:s:::haapnjffi+dteofeti:

}#egka::;:raati:ns,unb!::he8ffto°urfi:Freb:?ownss.Of  approximately
Holding   Period-lnoperatlves   Concrol

f:Rf::a:t:,=!e':;:8i:!a#te::I:oS::S:::tch::f::r::£fe::=o`Ve=ns:rr::#t
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S2P20

S2Pae

SPECIAL  QUALITY   BEAIVI  TETRODE

Directly heated-for battery operation

CHARACTERISTICS

Filamentvoltnge
Anode Voltage
Screen Voltage
Control Grid Voltage
Beam Plates Voltage
Anode Current
Screen Current
Mutual Conductance

Vf5

Va                    150

28mA
2mA

3mA/V

TYPICAL  OPERA"ONlilass  " C "  Power  Ampllfler
.   (at70Mc/s)

Anode Voltage
Screen Supply Voltage
Screen Feed Resistor
Anode Current
Control Grld Currenc
Control Grld Vohage
Grld Blas Resistor
R.F. Power Output (mln)

Va                       150        V

Vg2(b)               150        V
Rg2 3.9 kQ

40mA
1mA

_22V
22kQ
2.4W
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S2P20 EDISWAN

S2Pae
SPECIAL  QUALITY  BEAM  TETRODE
Dlrectly heated+or battery operatlon

BASE-89A

CONNECTloNS

Vlewed from free end of Pln..

Anode
No Connectlon
Beam Phtes
FIIan®nt
Fllament
Grid 2
Grld  1

a- Plates
FIIament Centre T.p

Dmmb.I,1961                                                                                                                                   lm®.. Page 6
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S2P21

S2P2l

SPECIAL   QUALITY   BEAM  TETRODE
Directly  heated-for battery operation

TENTATIVE

GENERAL

I::at:::2s`ho=Eolij83::nEuc=::irniun:::ev:Pn:ti::igantf::t::::`:::tasioff:::5:andashort
Miniature  construction  for  portable  equipment.
For  use  as  an  r.f.  power  amplifier  up  to            .......... „          ...        200  Mc/s
R.F.  power,  single  ended   ........................              2.9  W
R.F.  power,  parallel or  push  pull  ............,..,..             5.8 W
Designed to operate with  a low  h.t. voTtage of 150V.
Centre tapped filament for series  or parallel operation.

RATI NC-Absolute values
Filament voltage
Filament current
lvlaximum  anode dissipation
Maximum  screen  dissipation
Maximum anode voltage
Maximum screen  voltage
Maximum operating frequency
Maximum shock (short duration)
Maximum acceleration (continuous operation)

I NTER-ELECTRODE   CAPACITANCES*
Anode/Grid  1
Grid  1/Earth
Anode/Earth

Vf
lf

Pa(max)
Pg2(max)
Va(max)

fvi2£mar)

* Measured  in fully-shielded  socket, without can and skirt.

CHARACTERISTICS
Filament voltage
Anode voltage
Screen votta8e
Control grid vohage
Beam  plates voltage
Anode current
Screen current
Mutual conductance
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.S2P21 EDISWAN

S2P2l
SPECIAL  QUALITY   BEAM  TETRODE

Directly heated-for battery operation
TENTATIVE

LIMITS   OF:   CHARACTERISTICS

::h,s:ut:g:th::i:a:niy::p:°£:gLrcj:::ice:nh%g:e::;::a:u:is!{c::g::e:s:|h=tt:5:.:"iz:Sqcu°a|itry°'!:dntsr:i'i:tg,I:ya::

vf#,c)¥;:Nvt%2::°v:is|,*¥3,p*|pELRi5D

Filament cu rrent
Anode current
Screen current
Mutual conductance
Grid  No. 1  cut-off voltage

pet,2=n2oma€,current

'tsi:a±b2o-vtr:OSY,R:t=22%%,)

!:::i:i:3::£:::g::::::::
Reverse grid current

]ntve:;e::ctaTE±e_]teoaok¢geresjstance

Vg2 to all- ioov

Va to all=  400V

Vbp to all= -300V

VjSr(:i)°±.n5°dS:a:t±:tKVQolcage±

Life Test Conditions
Adglfuvset,8ar±d33|m°A`V°ltageto

C=ErefLteadnL::kTt:aswvtr:gu,tnfu*,y

and skirt

5     150     150           .
(rms)

Electrodesglt:OEE

a to 81

Initial
Initial
Initial
lnitlal

0      I     Initial

0

0
0

0

Initial
250 hrs.

Initial
Initial

to 1  hr,
Initial

250 hrs.

Initial    )
250 hrs. I

I     Initial
250 hrs.

Initial
250 hrs.

Initial    ,
250 hrs. I

I

Initial     I

I Voltages measured with respect to filament negative (pln:4).

L'MITS
MIN.     MAX'

c.21  =

t As'Lap;¥:ri:::;P#ja: ssh:`E::V;e 3:§#!eb[siiTsPo:!:I.Ce to opTeratl'ng frequency.  Grld signal Impedance    \./

* Preheat for 15 minutes before test at anode curren. test conditions.
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EDISWAN S2P21

S2P2l

SPECIAL   QUALITY   BEAM  TETRODE

Di rectly  heated-for battery operation

TENTATIVE

A

A

SPECIAL   TESTS

Glass Envelope Strain Test
A  statistical  sample  is  tested  to  control  glass  quality.   No  voltages  are  applied  to  the
electrodes.

;nhsdeec}o3n8:°|i?T::rec1:5:i:::n|¥esEtiF:ere:fa::i,ni;d#f!::ri8agtrkaystec5r|:c:kg:::eTnE:raitcuerecob|3twwe:tner97f°ocr

Base Strain Test
A  statistical  sample  is  tested  to  control  base  strain.    No  voltages  are  applied  to  the
electrodes.

;5he::I;nnssdu#Tth:g`;a!:v:jsa:r:alii?:ee¥::e::iio;Peetdcejt#jep:eorc:°i:t;:rY5:Vi%te:eEdp:::n:usra:nrgen::oe&Boc::f¥:
support before examining for glass cracks.

Fatigue Test
A  statistical  sample  is  tested  to  control  heater  failures  and  other  mechanical defects.

L::u:::.tenr: :::esru:::::!Vees'yaprpu,?e3:  5V  r.in.S.  for  one  minute  and  switched  off for 3

|r::ru::a:f:o;rson:or;7l:!s:st/:t'hy;#inh::[![inLn:e:!b:rkaoti:t:he,?e:Ct?;:;eu:a}T;g?V::5=tnedd:cfui:ra#::statt¥

Shock Test

?`:i::i,Stt:gcae]ssaar:P:;i;i::S::dt:::?encttrr°:d:s:Chanicaldefects«kelytobecausedbyshock.
The valves are subjected to five blows of approximately 500g acceleration in each of four
d i rections.

Holding Period-lnoperatives Control

fhf::rr::Fs!::tjtno8etnhseu::S:hsaEetcfe:etjh°£tbheeenYai:esdeatreerj!e+t[:°nroant!:orrtag2e8.daysandare
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S2P21 CB EDISWAN

S2P2l
SPECIAL  QUALITY   BEAM  TETRODE

Directly heated-for battery operation
TENTATIVE

TYPICALOPERATION-Classcpoweramplifie;aat70MC`S.
Anode voltage
Screen supply voltage
Screen feed  resistor

€:::reofugrr?:nctu`rar:E:ox)

€::ndtrb:i:8::dsj:t°:tra8e
R.F.  power in  load  (average)

TYPICAL   OPERATION-Class C power amplifier at 200 Mc/s

i:n::::;e:e#y:sV,:::arse
!::freofugrr?:nctu(rarEE:ox)

€:indtrb:L8::dsj:to::age
R.F. power in  load  (average)

DIMENSIONS
Maximum  overall  length
Maximum diameter
Maximum seated  height

MOUNTING  POSITION-Unrestricted.

BASE-Novel (B9A)

C O N N ECTI O NS
Pint
Pin2
Pin3
Pin4
Pin5
Pin6
Pin7
Pin8
Pin9

Va

viewed  from free end of pins.

Anode
Anode
Anode
Filament
Filament
Grid  2
Grid  1
Beam  Plates
Filament Centre Tap
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EDISWAN

Eiil

Zii]

rl

S6F12

S6F12

SPECIAL  QUALITY  H.F.  PENTODE
Indirectly  heated-for  parallel  operation

TENTATIVE

GENERAL

Ts:jecss:jF#aj:taostpheecj3[i?,u:'i:yjsHi.nFtepnednetd°foerhuasvef#ihca:rctBE

fv¥i:,r:g:u:Freern:t:i:ii#gac:g:niti'i:I:ciopnnenc:tscatn:cd,.:Foa;::c!iiT#

:?;;;i:`i!:t!i;geu:eps:p::rffir:Tse#a;::i'!¥:!cfcr,?,:nr::s:.||:ji.:j
and life.

The characteristic curves Of the S6F12 are similar to those of
the 6F12.

RATING

Heater volta,ge                           (volts)          Vh
Heater current                         (amps)         lh
Maximum Anodevoltage       (volts)          Va(max)
Maximum screen voltage       (volts)          Vg2(|nax)
Maximum Anode  Dissipation (`^ratts)         Pa(max)
Maximum screen Dissipation (watts)         Pg2{max)
Maximum  Heater to Cathode

Voltage                                      (volts DC)  Vh-k(max)
Maximum  Grid  1  to  Cathode

Resistance (cathode bias)     (Mf})            Rg|k(max)
Mutual  conductance                  (rnA/V)        gin
Inner Mu                                                               ngl-g2
Maximum  Shock (short

du ration)                                    (g)
Maximu in Acceleration

(continuous operation)         (g)
Maximum  Bulb Temperature (°C)

0.5,
7.5*,
75*,.

5cO

2.5
ZOO

A Maximum value for fixed  biaLs operation=100kQ.
** Va=Vg2±250 v ;  Ia±10 rnA ;   1g2=2.5  rnA ;   Vg| =-2v.

All   maximum   ratings   are   Absolute   Values   not   Design
Centres.

Desemb®r.1961                                                                                                                                                hale 1. I.se 1
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S6F12 EDISWAN

S6F12

SPECIAL  QUALITY  H.F.   PENTODE
Indirectly  heated-for  parallel  operation

TENTATIVE

INTER-ELECTRODE    CAPACITANCES    (pF)

Anode/Grid  1
Anode-Earth
Grid 1/Earth

t   Tct}]5/C£P3a:fnt% c!yn,:+¥ri:g[ sacr::nnl:mnj75/8873€.  holder  type

tt`nte:-uet`ebcut:°dwithcac;ijcn!:yrjfjtshcrehe°idarn.Capacitybalanced

L'eE::rha,;dd::i:i=s:::nr=m:Ln::gc:#:hdye.potentialelectrodes'

DIMENSIONS

Maximum overall  Length       (mm)
Maximum  Diameter                  (mm)
Maximum seated Height         (mm)
Approximate Nett weight    (ozs)
Approximate Packed Weight (ozs.)

MOUNTING   POSITION-unrestricted.

TYPICAL   OPERATION

Anode voltage                          (volts)
Screen voltage                          (volts)
Grid Blas voltage                      (volts)
Anode Current                         (rnA)
Screen current                         (rnA)

BULB-Clear.

December,1961                                                                                                                                                          ls.u®' 1, Pale 2

Associated  Electrical  Industries  Limited
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EDISWAN

Eil

rl

S6F12

S6l=12

SPECIAL  QUALITY  H.F.   PENTODE
Indirect]y  heated-for  parallel  operatlon

TENTATIVE

BASE-87G

CONNECTIONS

viewed from free end of pins.

Control Grid
Cathode
Heater
Heater
Anode
Siippressor Grid
Screen Grld

D.c.mb®r.1961                                                                                                                                                          Issue 1.  Page 3
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EDISWAN

A

S6F17

S6F'7

SPECIAL   QUALITY   PULSE   AND    R.F.   TETRODE

Indirectly  heated-for  parallel   operation

TENTATIVE

GENERAL

:§h::::£:e;::::t:cs;a::;s:¥g:sfj,ff:;i,:ft;y[:un;§j:n:js:E=j[§:p];§j:h::;§e#:i
gives  increased   reliability  and  life  expectancy.

:?#;I:tis:ti:i;ge:aeb,eass:p::rfi:ir:?si!=a::::eaiene?;i:.aJ;:.ii:nr:,::s:,r:i;:,is:
and  life.

RATING

Heater voltage                           (volts)          Vh
Heater current                          (amps)         lh
Maxi mum Anode voltage         (volts)
Maximum screen voltage       (volts)
Maximum Anode  Dissipation (watts)
Maximum Screen Dissipation  (`^/atts)
Maximum   Heater-Cathode

Voltage                                        (vol ts)
Mutual conductance                  (rnA/V)
Maximum Bulb Temperature  (®C)
Maximum shock (Impact)        (g)
Maximum Acceleration

(Continuous)                             (g) 2.5

*Va=Vg2=250  v;    la=64  rnA;    VgI    =   -6.25v.   Pulse
conditions.

* E:#:|!:tyure!''jsbeesxecr::# impaired  if the maximum  bulb

All   maximum   ratings   are   Absolute   Values   not   Design
Centres.
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§6F17 ED]SWAM

S6F17

SPECIAL   QUALITY   PULSE   AND   R.F.  TETRODE
Indirectly  heated-for  parallel  operation

TENTATIVE

NOTE

|§:§ejh;§ii§rii§iii;;!i;:;:v:!g;eiiii{iiii§;b::;{§ii;i;I;:;;[a:;::::i;e#:
INTER-ELECTRODE  CAPACITANCES  (pF)

Grid  1/Earth                                    Cin
An od e/Earth                               tout
Grid  1/Anode                                 Ca-g1

:appaaci:tyanbcaf:nc::aoso#   With  Screen  Can   but  with   holder

XeEa::rha':dd:#Peti:Sstchoen::a:fdnftno8::#ohdyepotentlalelectrodes,

DIMENsloNS

Maximumoverall  Length        (mm)      ,
Maximum  Diameter                   (mm)
Maximum seated  Height         (mm)
Approximate Nett weight    (ozs)
Approximate Packed Weight (ozs.)

MOUNTING   POSITION-Unrestricted

BULB-Clear

December,1961                                                                                                                                                                 Issue 1.  Page 2
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EDISWAN

Eiil

Eii]

A

S6F17

S6F17

SPECIAL   QUALITY   PULSE   AND    R.F.   TETRODE
Indirectly  heated-for  parallel  operation

TENTATIVE

BASE-87G.

4

Viewed from free end  of pins.

CONNECTIONS

Grid  1

Cathode
Heater
Heacer
Anode
Bea,in  Plates

Grid  2

December,1961                                                                                                                                                                      lsslie 1,  Page 3

A§sociated   Electrical  Industries  Limited
Electronic Components  Division

Tel.:   GERrard   9797



®

®

®

I,          I     ---`       .,=1    --`L7|.:I.-?    .       t``S.-`=i:,a.@< .,.-



EDISWAM

1
S6F17F

S6F17F:

SPECIAL  QUALITY  PULSE   BEAM  TETRODE
Indirectly  heated

GENERAL

!!a;Bl:fi:::hfozc¥Le;;ne:::i:;:rf!#jn::!ygi|;.::#i%eeaci`;:pqu:!3:tr!:#:,ui£
A  special  shock  resistant  construction   is  employed  which

!iei,:::!c:rt¥:;;|a:r;efh;i:fE;,ii#:cn;;eEj¥!|;yi,:#:r:ii::gj
and life.

RATINCI
Heater Voltage
Heater Current
Maximum Anode Voltage
Maximum Screen Voltage
Mutual  Conductance
Maximum Anode  Dissipation
Maximum Screen  Dlssipatlon
Mavx:rtaug:dT::ter/Cathode

Maximum Bulb Temperature
Maximum Shock (short duratlon)
Maximum Acceleration

(continuous operation)

Vh                          6.3             V
lh                           0.3             A
Va(max)
Vg2(max)

8in
Pa(max)
P82(max)

600V
600V

8.®,  m^lv
3.5t       W
a.7W

2.5g

* ¥;n=d¥Fo2n=.25°V'    Vg1= -6.25V.     Tested     under    pulse

t [bfiaucs#:hal:::r::„?¥n!dT:rtepntiF,i.. the Can must be matt

S All  llmltlng values are Absolute Values, not Design Centres.
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seFi7F EOISWAM

S6F17F

spEaAL  QUAUTy  PULSE  BEAM  TETRODE
Indirectly heated

.€E <<<>>>€i€€f   3€     >€€<1
J i

% ?$8ggc?Tg...           L?    $gap
o=~'EI.I ooo:::=::irnri             a    =3o--

tsia@¥¥g?i,                .    P  .  .  .  .
= Ooocor``ot`If`ls gg            r`--

==
i3££=££.i5i3iEfi5E.    iEa£E
:=§-:=§.:::a:-::   :==§§------ -

.af- r`        r`r`   .           .        t`Or`•    -,    --             -  -

?=cos
I      a      §§?      §      §§§

g5>es •      a      §§§      §      §§§

>= S_:_ ®o           c`r>           ® p i.           ap           ap? ap
®          ®          `0`0 `0          `0          .® ® a

f

>

g      g!i:i!  !=§fe

:   i  !i:;i:ii i;i!iL
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EDISWAN

A

A

S6F17F

S6F17F

SPECIAL  QUALITY   PULSE   BEAM  TETRODE

Indirectly  heated

j3IJ E|<i<i<i€  :::S!::     ±       ,Lan.L.
E

% nTT?
3= Te==                                  8            r``OO I
i.

....    gs3gsg%           .            3:=.C:=

---
P --££   -z!.-i-£      -

a'O .±.±££     .£J=.±{.±£          te
=E E=§§-   =§=§=§      =.

_a?-
LIJ-

•?=cos a.                          a     g::g
CV                                                                               C`.              C`l   cgd   d

P5=ds
a.                                  .      s¥

g
5=S

u0®co®®c®a?0
r` `o               `o     `o     `o               `o          `o iil

E

0;iiiiii;iiii;ii:-:::¥-=>33E3.:EOtIll
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S6fl?I EDESWAH

T     ,1  '  I   '      -,  '-

u

\                                            ir                +L`,

ls3Lle  1,  P3gd  4

S6F]7F

SPECIAL  QUALITY   PULSE   BEAM  TETRODE

Indirectly  heated

I NTER-ELECTRODE  CAPACITANCES **
Anode/G rid 1                                           Ca-gl
Grid 1/Earth                                              cin

Anod e/Earth                                          Cou t 5.2

** Measured  with cylindrical screen  but with  holder capacity
balanced out.

:`I:%i:d':s,£:ant:tre:ndtshh?eid:ec::inn::8ed:;Taht#?tential

DIMENSIONS
Minimum Lead Length

Maximum  Diameter
Maximum  Seated  Height

MOu NTING  POSITION-Unrestricted.

BASE-87G/F

CONNECTIONS
Pinl

Pih2

38mm
19mm

47.5  mm

Viewed from free end.

Grid  1

Cathode
Heater
Heater
Anode
Beam  Plates
Grid  2

91
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EDISWAM

A

S6F17F

S6I=17F

SPECIAL  QUALITY   PULSE   BEAM  TETRODE

SPECIAL  TESTS

Glass Envelope Strain Test

;;hh§:piiiij£:u;;ii:ij::j!i§iii:g;;:I:i:dig;i::;|i:i:t;:;coii};t::reu¥a::;i::so:a:s;

Base Strain Test
A Lead  Fragility Test is carried oLlc in place Of the Base Strain
Test.

Fatigue Test

:ths::tis:i::has:jmca|]edj:fet%t.edTt:ec°hnecart°:rshe:€r:r%:::e:jvaen];
rLin at 6.9V for one minute and Switched off for three minutes,

io::aui;:t:e[:ei#:;;::i:E:;i:;:neinnc';h:e3:i`,yoF::r;s:et#',!gi:t;#fE:::r!u;:::

Shocll Test

i:e:ci:tfi;!a:::s;:u#:vb:,:v:iif:a:rtf:o;ii;v:inici:dtosfT;o::;a::ii::if:::t:o:f

Holding Period-lnoperatives Control

fo±ea:e|::asm:P;%i}§:;:n:dtt::rs:tt:h:eenfj::ia£:end::eenvsaJ¥:Sthaartet#:i:
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EDISWAN S6F55

S6F33

spEaAL  QUALITy DUAL  CONTROL  PENTODE

Indirectly  heated

TENTATIVE

GENERAL

!o:Sr:d::£iith:;r:::ii§:::;:ds;i:jae#d:S£:I,i¥:;n:eire::!C:r:ge:3u#::ut:ia::t::ni

in!i;u:t8fs;i;di{l;:Bia§:I:A:i#a;nc#ep:P:t::n:st::e:§S;tw:sh:u;:d::'pyppa::jr§;I:

® RATI NG-Absolute Values
Heater voltage (volts)                                         Vh                        6.3
Heater current (amps)                                     lh                       0.35
Maximum Anode Dissipation (watts)             pa(max)              3.0
Maximum screen  Dissipation  (watts)             pg2(max)            1.5
Maximum Anode voltage (volts)                    Va(max)             300
Maxlmum Anode voltage (la=0) (volts)       Va(b)max         550
Maximu in screen voltage (volts)                    Vg2(max)          300
Maximum screen voltage (Ig2=0) (volts)   Vg2(b)max        400
Maximum Heater/Cathode Voltage (volts)  Vh-k(max)    ±!%
Maximum  Bulb Temperature (°C)
Maximum shock (Short Duratlon) (g)                                        500
Maximum Acceleration (Contlnuotis

Operation) (g)                                                                               2.5

I NTER-ELECTRODE   CAPACITANCES (PF)

(Measured  with a close fitting  metal shield)
Control Grid/Earth                                              cg|.E                 7.55
A node/Earth                                                           ca. E                   4.55
Anode/Control Grid                                          ca.g|            <0.015

D€c®mber,1961                                                                                                                                                                     Issue 1,  Page 1
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S6F33 ED[SWAN

S6FP
SPECIAL  QUALITY DUAL  CONTROL  PENTODE

lndlrecty  heated
-rENTATIVE

DIMENSIONS

Maxlmum Overall Length

Maximum  Diameter

Maximum Seated Helgl)t

Approximate Nett Weight
Approximate Packed Weight

MOUNTING   POSITION-Unrestricted

TEST  CONDITIONS
Anode Valtnge (volts)

Grid 2 Voltage (volts)

Grid 3 Voltage (volts)

Catliode Bias Resistance (chins)

Anode Current (rnA)

Grid 2 CLirrent (rnA)

MLitual Conductance (rnA/Y)

ZOO

ZOO

a
287

la                         7.1

1g2                   4.35

8in                 4.05
Anode Impedance (Megchms)                               ra                      0.1

Inner Mu                                                                        ngl-g2              42

December.1961                                                                                                                                                                    Issue 1,  Page 2
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EDISWAN

ZiEI

S6F33

S6F33
SPECIAL  QUALITY  DUAL  CONTROL   PENTODE

Indirectly  heated
TENTATIVE

.€Ij <<====ii:*

% ???pi,gttte
3= a c> co co eo `o io ln in

I.1=
%%®8®r\=r\n   ,Z o o io to i a. ® c` on
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S6F33 EDISWAN

S6F33
SPECIAL  QUALITY  DUAL  CONTROL  PENTODE

Indirectly  heated
TENTATIVE

c:cc:     CiaCi==Z    =Z=
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S6F33EDISWAN

S6F33
SPECIAL  QUALITY  DUAL  CONTROL  PENTODE

Indirectly  heated
TENTATIVE

i
==s=::=i.-
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8SS8S8  .
11|L
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S6F55 EDISWAN

S6F33

SPECIAL  QUALITY DUAL  CONTROL   PENTODE
Indirectly  heated

TENTATIVE

GLASS  ENVELOPE  STRAIN  TEST

;§[::i#:ii::S§::;;e!jpi§i:i;g§;#i':joiii¥]t€:i#,::e:a;:;:{so:at:s;
BASE  STRAIN  TEST

;::;:jet::i::i}Si|ji§:#:#::#i::i::::::i:i;§oii§mi:;;§ii;g:nc±at:ji
FATIGUE TESTS

a:i:::'%i.e#,!Tap##u!t.eadni:::1kn:t:rt:e:rsh.Off:tr;e.r.%i::in::n:|v:e!

?i:be:::I:vr::Yr:|g:re¥±!iy:lie:i:t#rnnaotvj]t:t:#€nm3aochh!::real:
in7oeacc/i:fjt3hTu:#:kup=r;:#!::::[ep::Fo::t:gf.requehcyof

SHOCK TEST

&iee:;rt::t::?e[csaauTepdeb;Ssth=t£?too::Tttarg°:T:echaa#?e'ddt:fetcht:
:chc:I::ix::nar:::cbjeoie4ddt,°re5ctfb::sY§Ofapproxlmately5oog

HOLDI NG  PERI OILlnoperatlves concrol

fe.ft:e:rasnct:¥8:;d:#8ri#:th:e=n=rp:et:i:e:dti::hn:ufiivt°fa:r:hheekd{°asr
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EDISWAN S6F55

S6F33

SPECIAL  QUALITY  DUAL  CONTROL  PENTODE
Indirectly  heated

TENTATIVE

BASE-87G

Vlewed from free end of pins.

®

®

CONNECTIONS
Plnl

Pln2

Pln3

Pln4

Pln5

Pln6

Pln7

Grid 1

Cathode
Heater
Heater
Anode

Grid 3, Dlode Anode

Grid  2
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EDISWAN

rl

®

S11E12

SI IE12

SPECIAL  QUALITY   BEAM  TETRODE

Indirectly  heated-for parallel operation

TENTATIVE

GENERAL

7ohreusse`tasE`a2:ijeas:Feschj:]ntQc::I::!|
Beam  Tetrode   intended
valve ln scabilised  power

i;;t;h:e:cti#:E:1S.:gal::jihepinod;'i#aL;h:hch:£%:iv:ji:d;i:::h::!td¥::ei§:ii,:!ij
and  life expectancy.

3!;;i:t:::ti:i;ge|aeieass:::rfi::::sit.¥:::i`LeneE;fa:cr,:ci:enr:.gs:tr:i;tfl:s:e;
and  life.

RATING
Heater Voltage
Heater Current

(volts)     Vh
(amps)     lh

Maximum Anode voltage              (volts)     Va(max)
Maximum screen  voltage              (Volts)     Vg2(max)
Maximum control  Grid voltage (volts)     Vg|(max)
Magi%:T a¥:lt2age  between

Mutual  Conductance
Inner Mu

Maximum Anode Dissipation
Maximum Screen  Dissipation
Maximum Cathode Current
Maximum   Heater  to   Cathode

Voltage (DC heater negative)
Maximum  Heater to Cathode

Voltage (DC heater positive)
Maximum  Resistance Grid 1

to Cathode-Fixed  Bias
lvlaximum  Resistance  Grid  1  to

Cathode-Cathode Fol lower

(volts)      Vg|-g2(max)
(mA`lv'   gin

„g1 -g2
(watts)    Pa(max)
(watts)    Pg2(max)
(rnA)        lk(max)

(volts)     Vh.k(max)          350

(volts)      Vh.k(max)           150

(ohms)     Rg|.k(max)100.000

(MQ)        Rg|-k(max)             1

December,1961                                                                                                                                                                            Iesu® 1,  Page 1
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S1 1 Ill 2 EDISWAM

SIIE12

SPECIAL  QUALITY  BEAM  TETRODE

Indirectly heated-for parallel operation

TENTATIVE

Maximum Acceleration
(continuous  opera.tion)

M#¥::n;hock(short

M%gnunTn:e8[eArant:8:)V°!ta8e   (volts)     Va(pk)mar    1.SOOT

•MeSgutr=dL£.¥av.=Vg2=150v;la=200mA:1g2=12mA;

t F°r4€::!n#  Of 1/25  and  maximum  pulse  duration  200

All   maximum   ratings  are  Absolute  Values  not  Design
Centres.

INTER-ELECTRODE   CAPACITANCES   (pF)
Anode/Grid  1                                          Ca-gl
Grid  1/Earth                                             Cin
Anode/Earth                                          Cout
`h`eEa::rh:;ddesnh::fdsst::nrneemcta::i?:e£:hhoyd:.Otentialelectrodes,

DIMENSIONS

Maximum  Overall  Leng¢h
Maximum Diameter
Maximum Seated Height
Approximate Net[ Weight
Approximate Packed Weight

MOUNTING   POSITION-Vertical.   If run  horizontally
then lt ls recommended that the axis AB  be  on  a  horizontal
plane.

Bull+Clear.

D.c.mb.I,1961                                                                                                                                                         Icou.1, Png® 2
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EDISvyAN

A

S11E12

SllE12

SPECIAL  QUALITY   BEAM  TETRODE

Indirectly heated-for parallel  operation

TENTATIVE

BASE-International Octal.

CONNECTIONS

Viewed from free end of pins

Internal connection         lc
Heater
Anode
Grid 2
Grid  1

Beam  Plates
Heater
Cathode

Note.-Pins  6  and  8  should  be  connected  together  at  the
valve  holder.

Deeembei..1961                                                                                                                                                               Iesue 1.  Page 3
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S1 1 E1 2 EDISWAN

Sl lE12

SPECIAL  QUALITY  BEAM  TETRODE

lndlrectly heated-for parallel operation

AVERAGE  CHARACTERISTIC  CURVES :   Ia,  Ig2/Vg|
Ctlrves taken with short duration  pulse

Pulse  Length  = 12ysec.          Pulse  Ratio ± 400 :1
Grid Current starts at  Vg|  ±  -1.OV (approx.)

8o
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EDISWAN

Eiil

A

ill

S1 1 E1 2

SIIE12

SPECIAL  QUALITY  BEAM  TETRODE

Indirectly heated-for parallel operation

AVERAGE   CHARACTERISTIC  CuRVES :  la,  lg2/Va
Vg2 -150V

Curves taken wlth short duration  pulse
Pulse  Length = 12ysec.                  Pulse Ratio = 400 : 1
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S11E12 EDISWAIV

SIIE12

SPECIAL  QUALITY  BEAM  TETRODE

Indirectly heated-for parallel operation

AVERAGE  CHARACITERISTIC  CuRVES :  la/Vg
TRtoDE  CONNECTED

Curves taken with short duration  pulse
Pulse  Length =12ysec.             Pulse  Ratio ±400 : 1

Grid Curren¢ starts at  Vg| = -1.OV (approx.)
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EDISWAN

A

S1 1 E1 2

SIIE12

SPECIAL  QUALITY  BEAM   TETRODE

Indirectly  heated-for  parallel  operation

AVERAGE  CHARACTERISTIC  CURVES :     la/Va
TRIODE  CONNECTED
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EDISWAM

A

S|9G6F

SI9G6F

SPECIAL   QUALITY   HALF-WAVE   RECTIFIER

Ind'jrectly  heated

GENEF`AL

The   S19G6F   is   a   special   qua_Iit¥,   indirectly   heated.    high

{Voa:u:sme{:'f-hYgahvev:itit:8erpowJtehrfls#g„:es:ds;`stp:Scjjares#
06::I

:,nasseles:r:iicn:lei:=r:£eeri:i:a,nay::::t|:grants?she.,i#gduef,ra!Llfyk
resistance,  heater cycling, stability.  and  life.

resistant   construction   is   empl
reliability  and  life  expectaney.

RATINGf
Heater Voltage
Heater Current
Maximum  r.in.s. Anode Voltage
Maximum Working  Peak Inverse

Voltage
Maximum  No  Load  Peak Inverse

Voltage
Maximum  Mean Anode Current
Maximum  Peak Heater/Cathode

Voltage
Maximum  Peak Anode Current

itYhj:hts8:I:sp:ni:##

Vh                            4.0   V
lh                             0.5    A
Va(r.in.s.)max    2.0  kv

5.0  kv

6.0  kv
la(av)max          30    rnA

Yh-k(pk)max   ilo*      V
ia(pk)max       180    rnA

Maximum Reservoir capacitor (50 c/s)  C(max)                  1.1   pF
Minimum surge Limiting Resistance      R(|im)min    4,500t      a
Minimum  H.T.  Switching  Delay for

Full  Racing                                                         tsd(min)               20         S

Maximum  shock (short duration)                                     500        g
Maximu in Acceleration

(continuous operation)                                                            2.5   g

* Cathode and |heater should  normally  be tied, external[y.

t This resistance can be obtained  ln the distributed resistance
of the transformer winding.

± All rlmiting values are Absolute Values, not Design Centres.
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EDISWAN

u
SlgG6F

SI9G6F

SPECIAL  QUALITY  HALF-WAVE   REC"FIER

Indirectly  heated

<<€E   *<i
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EDISWAN

a

®

S19G6F

Sl9G6F

spEclAL  QUALiTy   HALF-WAVE   REoriFIER

Indirectly  heated

DIMENSIONS

Maximum Seated  Height

Maximum  Diameter

Minimum  Lead  Length

MOu NTI NG  POSITION-unrestricted

CAP-CTl  and flying  lead.

BASE-87G/F

Viewed from free end.

Internal  Connection

Cathode

Heater

Heater

Internal  Connection

Internal  Connection

Internal  Connection

Anode

DeeemberF 1961                                                                                                                                                             Issue 1,  Page 3

Associated  Electrical  Industries  Limited
Electronic Components Division
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S19G6F RE EDISWAN

SI9G6F

SPECIAL  QUALITY  HALF-WAVE   RECTIFIER

Indj rectly heated

Glass  Envelope  Strain  Test

g:;:#€i;;is!:piiii:e;leg;i§:I;£gj!|:i€ri:;b;a:#!£:¥i;:crso:a:s;

lkee Sti4in Test

itra+jenaie:r8![jty  Test  is  Carried  olJt  in  place  Of  the  Base

Fatigue Test

%{:a:tt'4¥:e#gs#:Pie:i;nf:lit;enddk°we,Ct:h:e::dt°e:%h:a::r::r§:u:::in:#:V:#

!o::auiii:iiin:i;i;:;:::i:::ije::e.tnnc`;h:;;:i',y6¥ho:I;s:et#1#a;IyfEieh#u;:::

Shock Test

fke:i;rti;:::e':TauhTeepJ::i;:§eos:a!:fi:::#°o±#£:s:a:::a:p:#j'fod;a:etch::f
approximately  500g  acceleration  ln  each  of four  dlrections.

Holding  Period-Inoperatives  Control

fiiie:rteef::nt:'2e£C:i:r[:ohinti!ii:S:Pe:itfi#gtiint:heensY:#e:h::et#:#

Decemb..,1961                                                                                                                                Iqll.., Pac..
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ZiE
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Photo-Cells



AEI

n

A

Photo-cell 27A12

GENERAL
The  27A12  is  a  vacuum  Photo-Cell  with  a  caesium  antimony  cathode  surface,  having
maximum  sensitivity  in  the   blue  region  of  the  spectrum.    It   has   a   high   sensitivity  to
daylight,   but  negligible  infra-red   response.    It  may  be  used  for  sound   reproduction,
counting  applications,  etc.

RATI NGS-Absolute values
Maximum working voltage
Maximum  mean  cathode current

(max averaging time 30 sec)
Maximum  ambient temperature

I NTER-ELECTRODE   CAPACITANCE
Anode/cathode

CHARACTERISTICS
A`'erage  overall  sensitivity  (approx)
Maximum  dark current
Minimum  insulation  resistance  between  electrodes

lk(av)max

Tamb(max)

100V

5.0              HA
70OC

0.7                pF

45*           pA/L
ldark(max)                            0.005t       pA

20,000              M a
*re:%tuarnecdeaotfq..%4MkTeAn:o*hv:.::gmep_C°,'%;.temperatureof2700°KandaceHseries

t Measured  at  100V  and  1.OMQ  series  resistance,  zero  illumination.

DIMENSIONS
Maximum  overall  length
Maximum seated  height
Light centre from seat
Maximum  diameter
Approximate cathode width
Approximate cathode  length

MOUNTING   POSITION-Unrestricted

54.5  mm
47.5  mm
23mm
19mm
18mm
32mm

August,1962                                                                                                                                                                                  Page  1,   Issue  1
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27A12 Photo-cell EE.
VIEW  OF  TOP

DIF`EclloN  OF  LIGHT

'
a

k              87G    BASE

SENSITIVE   AREA

VIEW  OF  FPEE  END.

All  dimensions  in  mm.

Jhheeacna:E:dceo:::#i°tnosph[::!8,ZeaTdad5ec:°nnp:nctse4d.t2696etahnedr.7Connectedt08etherand

®



dEi

a

a

Photo-cell 27A12

SPECTRAL  RESPONSE  OF  ANTIMONY  CAEsluM  PHOTO-CATHODE

<T

I /
r`: /

/

/

/

\

88898o
BELATIVE        SENSITIVITY
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EDISWAN

EiE]

A

a

27012

27C I 2

PHOTO-CELL

TENTATl_yE

GENERAL

F.hfni::7f,?e2ss:::nn::ii:vg::!T:u:,:c:::a:n::e|n:w#eea:sc:ai;,ii5rnmji:t:h::ee:is;:n:t:r:.#:e,:s:g#jy:;.'::t:i:iin¥
etc.

RATI NG-Absolute vaiues

Maximum  working  voltage
Maximum  niean  cathode current

(max averaging time 30 sec)
Ivlaximum  ambient temperatLire

I NTER-EL.ECTRODE   CAPACITA NCE

Anode/Cathode

CHARACTERISTICS
Average overall  sensitivity  (approx)
Maximum  dark current
Minimum  insulation  resistance between electrodes
Recommended  working voltage

lk(av)max
Tamb(max)

Ca-k

ldark(max)

250V

10„A
100                OC

1.i             pF

ZO*       ¥A.IL

O.05t   „A
2000          M a
50V

* re:¥tuarnecde :tf ?..6wluQTenAsn:itehv#aTep±Cft#r temperatllre Of 2700°K and  a cell  series

t Measured  at  100V  and  1.OMQ  series  resistance,  zero  illumination.

DIMENSIONS

Maxinium  overall  length
Maximum seated  height
Light centre from  seaLt
Maximum  diameter
Minimum  cathode width
Minimum  cathode  length
Minimum  projected  cathode area Sq.Cm

December,1961                                                                                                                                      ADVANCE   DATA,   Page  1
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27012 EDISWAN

27C12

PHOTO-CELL

TENTATIVE

MOu NTI NG   POSITION-Unrestricted

BASE-87G

CO N N ECTI O NS i,
Pint

Pin2

Direction  of  light

+

Viewed  from  free  end  of pins

I  The cathode connection should  be  made to  pins  1,  2,  6 and  7 connected  together and
the anode connection  to  pins 3,  4 and  5 connected  together.

December,1961                                                                                                                                        ADVANCE   DATA,   Page  2
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EDISWAN

a

rl

27012

27C 12

PHOTO-CELL

TENTATIVE

All  dimensions  in  mm.

DIRECTION  OF   LIGHT.

i
a

SENSITIVE    AREA

k            87G      BASE

VIEW   OF   FREE    END.

February,1962                                                                                                                                          ADVANCE   DATA,   Page  3
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EDISWAN

EiEI

A

27J12

27J I 2

F'HOTO-CELL

TENTATIVE

GENERAL

:h::{2#:#2e'%S:iLg£|S:-ir:d#cP:i:t:;€ei:gY:tnh:fc:::jusFe-:txryu8;rit'Y::ycabt:°uds::ufg:C:€tt::i:g

RAIL NG-Absolute values

Maximum working voltage

Maximum  mean cathode current
(max averaging time 30 see)

Maximum  peak cathode current
Maximum  peak cathode cul.rent density

I NTER-ELECTRODE   CAPACITANCE

Anode/cathode

C HARACTERISTICS

Average overall sensitivity (approx)

Average  primary sensitivity  (approx)

Maximum  gas  amplification factor

Maximum dark current

Minimum insulation  resistance  between  electrodes

lk(av)max

lk(pk)mar

Ca-k

90V

2.5          pA
8.a         „A

15      |iA|crri2

1.1                  pF

125*         #A/L

20t       „A/L
Ag(max)                       10**

Idark(max)                      0.1$          4.A

2000            M a

*   re:?sstua:ecde aotf ?..%2M'IreAiowd!:hv:,;:gep=;t#r temperature of 2700°K and a ce" series

** Eo=d?tTopn':fi:itj::e£:Ctor  !S  a  ratio  Of  Current  at  90V  to  current  at  25V  under  the

t   I:senport!Taakr¥ns:Fas::i.Y!ty  !S  measured  at an  anode  Voltage  of 25V,  at which  ionization

±    Measured  at 90V  and  1.OMQ  series  resistance,  zero illumination.

December.1961                                                                                                                                       ADVANCE   DATA.   Page  1
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27J12 EDISWAN

27112

PHOTO-CELL

TENTATIVE

DIMENSIONS

Maximum  overall  length

Maximum  seated  height
Light centre from  seat
Maximum  diameter
Minimum  cathode  width

Minimum  cathode  length
Minimum  projected  cathode area

MOu NTING   POSITION-unrestricted

BASE-87G

CONNECTIONS§
Cathode
Cathode
Anode
Anode
Anode
Cathode
Cathode

19.5        mm

19mm

11.5        mm

20.5        mm

Direction  of light

+

Viewed from free end  of plns

§tThheeacnaot8:dc:nc:en::::i:::?n°su8i4baendm;dceo::eE!tnesd`tl:;6etahnedr.7Connectedtogetherand

December.1961                                                                                                                                    ADVANCE   DATA,   Peg.  2
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EDISWAN

r\

27J1 2

27J I 2

PHOTO-CELL

TENTATIVE

+M';Xl
I

i_II

54.5
MAX.

47.5
MAX.

I    T---'9.5un_
All  dimensions  in  mm.

DIPECTION  0F  LIGHT.

1

a

k           87G      BASE

VIEW  OF   FBEE    END.

February.1962                                                                                                                                           ADVANCE   DATA,   Page  3
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EDISWA"

iiE

PESO

PEsO

PHOTO{El.L

GENERAL

.i#h§hii:::i'§v;:±rc¥j[a.i!derr%e;:as5a#d::df::Xh!:i;m#|;:#J:LLm:Shin;Sb::!|i:|%-

RATING-Absolutevalues
Approximate Overall Sensitlvlty (av)
Approximate Prlmary Sensitlvlty (av)
Maxlmum Gas Amplification  Factor
Maximum Worklng Voltage
Maxlmum Average Cathode Curren€
Maximum Averaging Time
Maximum  Peak Cathode Curren€
Maximum Peak Cathode Current Density
Maximum Dark Current
Mlnlmum Insulation reslstanc®

between elec.rodes

120,          pA`lL
eyo*,      p^lL
Ot
90V

2.5          wh
cos-8.0         p^

15    u^lcat
0.1'       wh

1,OcO               M f}

NOTES
-¥7eo%ouKre:nat:.:e2ii':Frf:Srwe:{#::epocf°'.:8rMtegperature

Anode Voltage = 90 volts.

ttGoascf#epi:fi:tt!;5n::fts°ruf:dtehreti:f°::i:rti:::t:te#i::'£
aboye,

SjM::rnraetio:t.9°VOItsWlth1.0"serlesre!lsthnce,zero

*.:fh;5Pvr:imtsaaT::i:Lt::I:rcajts]oTi:asu::ttaatk::pal:::.evolcage

Dce.mbar,.961                                                                                                                                          lsou® I, Pif.I
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PESO EDISWAM

PESO

PHQTO=CELL

INTER-ELECTRODE    CAPACITANCE (pF)`

Anode/Cathode                             ca.k                            3.0

DIMENsloNS

Maximum  Overall  Length  '

Maximum Seated  Height

Llght Centre from Seat (nomlnal)

Maxlmum  Bulb Diameter

Maximum Base Diameter

Cathode Length (nomllial)

Effectlv®. Cathode Wldth

Wlndow Area
Pro|ected Cathode Arcs
Approximate Nett Weight
ApproxEmato Packed Welght

MOUNTING   POSITION-unrestricted.

BASELMlnlature 4 Pin (848)

69.0    mm

60.5    mm

42.5    mm

16.25 mm

16.15  mm

21.0    mm

11.6    mm

2.4   cm2

2.4   cm2

1oz

45Oz
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ZiFI

PE50

PESO

PHOTO-CELL

•BIANK PINS NOT  CONNECTED

DtRECTior`i OF uc,HT

Viewed from fre. end of pins.

All  Dimenslons ln  mm.
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PE51

PE5I

PHOTO   ELECTRIC  CELL

GENERAI.

The. .%azaa  tE.6l  18  a  Oa8  F`1lled  Photo  Electric  Cell
with  a  Cae81`m-Oxygen-Silver  Cathode  Surface,  havlie
naxlrm  sen81tlvlty  ln the  red  and  lt)fra4red  region
of the.spectra.
RATING

Averflge  Ovemll  Son81tlvlty  ()iAAunen)
Average  PI`1nary  SenB1$1vlty  (»AAunen)
Maxlm`m  Gas  Ampllfloatlon  Factor
Maxlmun Working  Voltagg   (volts)
Maxlmun  Average  Cathoao  Cutrent;   ()iA)
l¢axlmum  Peak  Cathode  Current  (iiA)
raxmurn  Peak  Cathode  C`rl`ent  Don81ty  (;iA/sQ  cm)
mxlmun  Dark  Current  (;iA)
Mlnlmun  Insulation  reslstanoe

between  eloctrode8  (M-rL)

0,Its

1,000

NOTrs

+fE:£5re;#:f!%*E{3::wi:i513i:::31=,stance

S g88v#g!]%:t:3nrrr::t:: # ;8i€S Sid:F¥bert 8t
cond|tl one  mentioned  above.

= Meastlred  at  90  colts  with  O.6.».I oerleB
resistance:  zero  lllunlhatlon.

•#n§d£¥¥:F%ie§::#:S:¥t:S#%¥croLdi:£i:Btion

Average  over  a  period  not  greater  €nan  80 8®c8.

All  RExrmun  Ffatlngs  are  Absolu¢®  vtluo8
not  I)eslgn  Centres.

INTER-EIECTR0I)B  CAFAC ITANCB

Anode  to  Cathoce  (giv)
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PE51 EDISWAM

PE5I

PHOTO  ELECTRIC  CELL

DqENSI0NB

14ax.  Overall ''Lengt,h  (in)
lfax.  Seated  Height  (rm)
Light  Centre  from  Seat  (inn)     (nominal)
Max.   Bult)  I)1ameter  (inn)
lfax.   Base  Dlaneter  (nm)
Cat.hodo  Length  (in)
Effective  Cathode  width   (rmi)
PI`oject®d  Cathode  Area  (sq.cn)

Approxthate  Nett  Weight  (oz)
Apt)roxgivato  packed  welghl;   (oz)

MOUNTING  POSITION  -  Uhre8trlctea

BASE    mzde  octal  (BOB)

coRECTlaNs

78.a
63.5
41.0  ±  2.5
28.5
32.a
22.0
21.5
4.7

I
4€

Dlrectlon  of  Llght',

viewed  tron  free  end  or  pln8

Cathode
+Internal  Connection

Pin  5                    Anode
Pln6
Pln7

+    In  use  pin  2  should  be  left  free.

December,1961                                                                                                                                                                Issue 1    Page 2

Associal:ed   E]ectrical  lndustr'ies  Limited
Elec€ronic Components  Division

Tel.:   GERRARD   9797

0

®

e



EDISWAN

EiH

Ei=

PE51

PE5l

PHOTO   ELECTRIC  CELL

All  dimensions  in  mm.
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PE52

PE52

PHOTO:ELECTRIC~CELL

aEREEL

"e  mzaa  IE.62  18  a  vacuum Photo-Electric  Cell
vlth  a  Cao81un-Oxygenngllver  Cathode  Surfao®,
having mxlmun sensltlvlty  ln the  rod  and  Infra-
red  region  of  the  spectrum.

Eff
Approximate  Seheltlvl€y  ()iA^unen)
lfax.  Vorklng  Voltage  (voles)
in.  Dark Current  (pr)
mx.  Average  Cathode  current  (/iA)
mxlmun  Peak  Cathode  Current  ()]A)
mx.peakcathodirf/¥nck)Density

Mln.   Ineulatlon  re818tence  between
olectroaes  (lto) |8cO

NOTES

+   Ifeasured  at  0.06  1Lmen  wit;h  90  volts  8pP11ed,
and  a  a.6 If^,8®rle8  roslstanco:    Lamp  at
Colour  temperature  27000K,

"re?3!:#i¢.:?2grov°I#ch#:€£8fi:i.1JrLse.rle8

•   §#g:g:?  over  a  period  not greater  than

All  mxlmm  Ratings  are  at>soluto  values
not  Design  Centlt)a.

IRTEELEIECTRODE  CAFIAC ITENCE

Anode  to  Cathoao  (A;iF) 1.9
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-PE52

.PHOTOHECT:RIG.-CELL

D-IONS
mxlmun  overall  Length  (in)                        78.a
Maxlnun  seated  lIgl8ht    (in)                         65.6
Llght`Centre  from soot    (in)                      4|.a  ±  2.5
lfaxlmLm  Bulb  D18rmt®r     (mL)                            e8.5

Maximum  Base  Diameter    (in)                          32.a

Cathode  length                   (n]I))                          22. a
Effectlvo  cathode  vldth  (a)in)                        21.6
Pz`o]octed  Oath-ode  Area  (SQ.ch)                       4.7

Approxfu8to  Nott  v®1gbe  (oz)                               I
Apr)roxlnate  pecked.01ght  (oz)                         4t

MOUNTING  tuslTIOw -  Uhre8trlcted

msE  -bfazda  octel  (8.0.8)  Dlrectlon  of  llgne
+I

coREerloNs
Vlevea  from  free  end  of  pins

Cathode                                k
a  Internal  connoctlon      1.a

Anode

S  In  use  Pin  2  8nould  be  left  lreo
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PE54

PE54

PHOTO  ELECTRIC  CELL

GENERAL

The  Mazda PE51 is a Gas  Filled  Pho.a Electric Cell  with a

::crftaacneg.uLaarv,#rem:::i:mansden.sitfvaietsyiu,TtAh:ti#::yre3;hnodoe,
the spectrum.

RATING

Average Overall Sensitivity (approx) pr^/lu men
Average  Primary  Sensitivity  (approx) (rA/Lumen)
Maximum  Gas  Amplification  factor
Maximum  Working Voltage  (volts)
Maximum  Average Calhode Current  (rA)
Maximum    Peak   Cathode   Current  (p^)
Maximum    Peak   Cathode   Current

Density  (wA/sq.cm)
M.ximum  Dark Current (rA)
Minitnum    Insulation    Resistance

between  Elec.rodes  (Megohms)

NOTES

•  Measure.I at a.085 lumens with  lamp at colour (emperature

2.700   K and a cell series resistance of  I  Megohm.

S The  Primary  Sensitivity  is  measured  at  an anode  voltage  of
2S.  at which ionisation has not taken place.

t  Gas Amplification factor is a ratio  of current  at  90  volts  to
current  at  25  volts  under  conditions  of the  overall  sensi-
tivi`y  measiirement.

§ Averaged over a period not gr.ater than  30 seconds.

t  Measured  at  90 volts  and  I  Megohm series  resistance,  zero
illumination.

^H   Maximum   Ratings  are   absolute   values,   not   design
centres.
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PE54

PHOTO  ELECTRIC .CEliL

INTER-ELECTRODE  CAPACITANCES  (pF)

^rrode .o Cathode

DIMENSIONS

Maximum Overall  Length  (mm)
Maximum  Seated  Height  (mm)
light Centre from Sea. (mm)
Maximum  Bulb Dlameter  (mm)
Maximum  Base  Diameter  (mm)
Cathode  Length  (nominal)  (mm)
Effec.ive Cathode Width (mm)
Projected Cathode Area (Sqcm.)
Approximate Nett Weigh. (ozs)
Approximate Packed Weight (ozs)

M.OuNTING  POSITION-uore.trict.d

BASE-British 4 Pin.

CONNECTIONS

Pinl

Pin2
Pins
Pin,

I.,

Viewed from free .nd Of plRA
Direction ol II|ht

Anode
Cathode
No Pin
No P'n

L
NP
NP

Dec.mber.1961                                                                                                                                             ha.a t. Pace 2
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PE55

PE55

PHOTO  ELECTRIC  CELL

GENERAL

The  Ediswan  PE55  is a Gas  Filled  Photo Electric Cell  with  a

ii#.:#t,h:.J!i:af::in::mm:nsdon::ti:I,:yin;no:x:erne-5llvn'dri%:ah.#:

RATING

Average Overall SensitMty (approx)  ({iA /Lumen)
Average .Primary Sei`Sitivlty (i4^/lum.n|

#=:::: #osr#%:i:en(v:,:;r        Ag(rna()
#=::::APYeea¥ec:tah`oh:edeccuurrrre.nnt`((#))::i:Vk))::
Maximum   Peak   Cathode   Current

Densicy  (wh/sq.cm) '5
Maximum  Dark current (iiA)                           ldark(max)    a,1 §
Minimum    Insulation    Resist.nce

between  electrod.s (me€ohms) 10,

NOTES

t  Measured at 0.Oe5 Ium.ns witl` lamp at colour temperature
2,700° K and a cell eerie. resistance of I  Me€ohm.

S Gas Amplification factor ls a ra.io Of currenc  at  90  volts  to
current at 25 volts under the above conditions.

§ Measured at 90 volts and 1  Megohm series rcslitance; z.ro
illumination.

' The  Primary Sensitivi.y  is measured ac an  anode  voltage of

2S, at which lonisatlon has not taken place.

t Averaged over a period not 8rea.er than ]0 seconds.
All   Maximum   Ratin8S  are  absolute  valu.a,  not  Defl€n

ctntres.
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PE55

PHOTO.  ELECTRIC  CEl.L-

INTERELECTRODE   CAPACITANCE   (pF)

Anode to cathode                         Ca.k

DIMENSIONS

Maximum  Overall  Length
Maximum  Seated  Height
Light Centre from Seat
Maximum  Bulb  Diameter
Maximum  Base  Diame`er
Cathode Length
Cathode Width
Projected Cathode Area
Approxlma.e Nett Wei€ht
Approximate Packed Weight

(mm)
(mm)
(mm)
(mm)
(mm)
(mm)
(mm)

(sq.cm)
(OzS)

(Ozs)

tlouNTING  POSITION-unrestrict®d

BASE-British 4 Pin.

Viewed from free
end o' pi,,S

CAP+T1 Dl-.eelon+®mgh`

VALVE  HOLDER-Ediswan  Clix  VH+2/4

CONNECTIONS

Pin  1  I

Pin2

Pin3

Pin4

Top Cap

Anode
No Connection
No Connection
No Connection
Cathode

I.1

109
91

60+3
26.5
30.i

)5
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PHOTOMULTIPLIERS

I.    GENERAL   NOTES
A photomultiplier is a device containing a photo-sensitive cathode, a number of secondary
cathodes  with  good  secondary  emission  characteristics,  and  an  anode.  When   light  or
similar radiation falls on the cathode, electrons are emitted, and these are accelerated  by
a suitable electric field to strike the first secondary cathode and  produce a larger number
of secondary  electrons.   This  amplification  is  repeated  at  successive  secondary  cathodes
and  the  current finally arriving  at the  anode  is  very  many times  larger than  that  leaving
the cathode.

AEI   photomultipliers   use   an   antimony-caesium   layer  for   the   sensitive   photosurface
and  also  for  the  secondary  emitting  surfaces.   This  layer  is  sensitive  in  the  visible  and
ultra-violet  ra.nge  of the  spectrum.   The  electrodes  are  arranged  in  a  compact  manner
and   the  focusing  of  the  electron   streams   is   accomplished   by  the   electrosta.tic  fields
between  the electrodes.   (Seconq`ary cathodes are sometimes  known  as dynodes.)

2.    CONDITIONS   OF   USE
To obtain optimum amplification the voltage between the cathode and the first secondary
cathode,  and  between  all consecutively numbered  pairs of secondary cathodes should  be
equal.  This is most conveniently carried out by connecting a chain of equa.I valued resistors
across a suitable power supply unit the junction of each  pair of resistors being connected
to  the  appropriate  electrode.   The  current  flowing  through  the  resistor  chain  should

preferably   be   at   least  15  times   the   maximum  current  to  be  drawn  from  the  photo-
multiplier.

The anode current can  be read from  a suitable meter in the anode circuit or the voltage
developed  across  an  anode  load  resistor can  be amplified  using a cohventional  electronic
circuit.

It  should  be  noted  that  a  particularly  stable  power  supply  should  be  used for a photo-
multiplier,  since  for a  given  cathode  illumination  the output current varies very  rapidly
with  changes  in  voltage :  a change of 1°/o  in  power supply voltage  produces  a change of
about  6.5%  in  anode  current.    A  suitable  supply  iinit  specially  designed  for  use  with

photomultipliers   is   the   AEI    R1184.

3.    PRECAUTIONS
Provisions should  be made to vary the supply voltage and/or the intensity of illumination
over a wide  range  because of variations  in  characteristics  between  valves,  see  Para 4.

Continued
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PHOTOMULTIPLIERS

Precautions-conti.nued

lt  is  advisable  to  enclose  these  valves  in  an  enclosure  which   is  lightproof  except  for
access  to  the  cathode window  area.

To  obtain  long  life,  stability  and  to  keep  dark current  (i.e.  the  current that flows  in  the
absence  of a.ny  illumination)  to  a  minimum,  it  may  be  advisable  to  run   photomultipliers
well  below  their  maximum  ratings.

These  valves  should  never  be  exposed  to  bright  light while  potentials  are  being  applied
to  the  electrodes.    Even   when   no   potentials  are  applied,  such   exposure  can   cause  a
subsequent  period  of  instability.    It  is therefore  recommended  that  after  any  exposure
to  bright light a period  of about 30  minutes  under normal  working conditions  is allowed
for  the  multiplier  to  become  stable  before  starting  to  use  it.

In  some circumsl:ances  it may  be found  necessary to  shield  photomultipliers  from  strong
electrostatic  or  magnetic  fields.

4.    CHARACTERISTICS

(a)   Cathode sensitivity
The  cathode  sensitivity  of  a  photomultiplier  is  usually  measured  by  applying  a  voltage
of 30 to 100 volts  between the cathode and all the other electrodes connected  together.
The value  of the sensitivity  is  practically  independent of volta.ge over this  range.

The antimony-caesium  photo-cathode  has  its  maximum  sensitivity  at the  blue  end  of the
spectrum  and   it  is   not  very  sensitive  to  red   light.    The  spectral   response  curves  are
shown  for  the  individual  types,  they  vary  with  the  transmission  characteristics  of  the
envelope.

While the  sensitivity  does  not vary greatly  over the  surface  of the  ca,thode,  the  anode
current  produced   by  one  electron  emitted  from  a  point  on  the  cathode  varies  very
considerably  with  the   position   of  this   point.    This   means,   of  course,  that  when   the
cathode  is  illumina.ted  by  a  beam  of  light  of small   cross-section,  the   overall   sensitivity
of  the  tube  will   vary  very   much  with  the   location   of  the  illuminating   beam.    If  the
distance  along  the  cathode  is  measured  from  the  end  nearer the  base,  then  the  relative
anodecurrentis20°/o,90°/o,100°/o,90%and20%atapproxima.tedistancesof2.7,12.5,18
and  23  mm  respectively and  the corresponding figures across the  cathode  are 3,  4,  5.5,  7
and  8.5  mm.   In  measuring  across the  cathode from  left to  right  it  is  assumed  the grid  is
towards  the  observer  with  the  base  down  a.nd  the  cathode  width  is  projected  normal
to  the  plane  of  the  grid  ;    measurements  are  made  from  the  inside  edge  of  the  grid
su pport wi re.
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PHOTOMULTIPLIERS

Characteristics-cant/.nued

(b)   Anode sensitivity
The  average  sensitivity  figures  quoted  are  very  approximate.    In  the  case  of  a  photo-
multiplier  with    n    stages   and   a   given   value  of   cathode   photo-sensitivity,  the  anode
sensitivity wil I vary as the nth power of the secondary emission coefficient of the secondary
cathodes.    Thus   small   changes   in   this   coefficient   will   produce   large   changes   in   the
sensitivity.

(c)   Transit Time
The  transit  time  of a,  photomultiplier  is  the  time  that  elapses  between  the  arrival  of a

pulse  of  light  at  the  cathode  and  the  arrival  of  a  pulse  of  electrons  at  the  anode.   The
spread  in transit times is the increase in width of the output pulse over that of the pulse of
light.

In  this compact type of construction the transit time and the spread  of transit times are
very  small.   The  response  of  the   photomultiplier   at  frequencies  of tens  of  megacycles

per second  is  very  little  different from  the  sta.tic  response.

(d)    Signal to  Noise Ratio
When  ever  a current  flows  in  a  photomultiplier  it always  contains  a  noise  component.
This  mainly  originates  from  the  fact  that  the  photo-electric  emission  from  the  cathode
is  not  a  continuous  stream  but  consists of electrons whose  emission  varies  in  a  random
manner.   At very low currents, the anode current, when examined by means of a C.R.O.,
can be seen to consist of individual pulses of varying amplitude  ;   each  pulse corresponding
to the emission of an electron from the cathode.  The variations in amplitude are caused by
random  variations   in   the  multiplication  factor  at   the   individual  secondary  cathodes.
This  effect  augments  the  original  noise.

As mentioned overleaf, photomultipliers give  a good  signal  to noise  ratio compared  with
a  photo-cell  and  amplifier for  low  levels Of illumination.   The value of the signal  to  noise
ratio does not vary over a very wide range as the supply voltage is varied  but it is prefer-
able  to work  below  the  maximum  rating for  best  performance  in  this  respect :   (lf the
overall  voltage  is  reduced  to  a  very  low  value  (sa.y  below  20V  per  stage)  the  signal  to
noise  ratio will  rise due to  poor efficiency of collection of electrons from the cathode.)

At  very  low  light  levels,  the  dark  current  becomes  the  limiting  factor.   It  is  possible  to
reduce the  dark  current very  considerably  by  maintaining  the  photomultiplier at a  low
temperature  e.g.  partially surrounding  it  by  solid  carbon  dioxide.   This  has the  effect of
reducing thermionic emission from the ca.thode and also reducing leakage current through
semiconducting  films  on  the  insulators.    Precautions  must  be  taken  to  avoid  electrical
leakage due to  moisture condensation.
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PHOTOMULTIPLIERS

5.    APPLICATIONS

The  main  use  of  photomultipliers  is for  the  detection   and   measurement  of  very   low
intensities  of   illumination.    The   main   a.dvantages  of  a   photomultiplier  over  a  simple

photo-cell  are :-

(i)  The  high  signal to  noise  ratio for small  light  levels.

(ii)   The high  internal amplification.

A  photomultiplier  is   usually   preferred   to   a   photo-cell   and   amplifier  because  of  the
ease with  which  high  frequency  and  pulse  outputs  are  obtained.

For  these  reasons  photomultipliers  are  often  used  in  scintillation  counting  of alpha  and

gamma  rays  in  conjunction  with  a  suitable  phosphor.
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NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER

REING

mxin`n  Supply Voltage  SoccDdaB:y Cathode I.10

m=°:t§::::£L{%:in;a:#£oalt£:o:ts)
I.10  (Volts)

mzin`n.Anode  current  (aA)
Cathode  n  aenBltlvlty  ()iA/lunon)
(Vn  = 0,  all  8eoadary  oathodee  Jonod at  loo  voles)

t o¥o:en::±V:¥±8 ocn£ :¥ooEsi:d°: :drenp   `
area  of  5BD.  I  Zcha.

950

leo
1.a

tan

Hg!g:    It  i8  reccBend®d  that  the  ble®d®r  Current  ln
the potentlcdot®r  prorlding  the  8ceindary Cathode
voltag®8  Bhould bo  of-the  order of  10  tm®B  the
Daxln\n workliig ourront  output  of  the  tobo.

GENm

The  27ut.I  1fl  a  blch  vaounm  photo-ell  with  hl8b  roBpcbco
in  the  vlolble  region.      The  phoso  o1®ctrlc  ourront  produood'
Gt  the  aa,€hode  18 nultlplled neny tiBieo  ty  f]eocmdary  enleBlcn
ooo`lring  at  m¢ce88lve  cathodo8 vlthlzi  the  valve.

It  18 oapabl®  of ntntlplylng  very  mall  ourrent8  produe®d
`mdop voak  lll`nlmelca  ty  an  av®mgo  value  of  cno nllllcm
tlzBo8,  whoa  ®p®mted  at  loo  Tolt9  per  Btaep.

The  resultant  output `curront  iB  a  llnoar f`motlcn  of  tbe
ezclting  11l`blmtlon,  `mder nomal  operatlzig  ocndltlcDe.
Slnoe  Beo®dary  enl881ca  ocourB  sinultanoouBly,  tbo  fr®quenoy
aeopcnB®  1a  flat  up  to- the  frequcaci®8  at wblch  tmn81t  tine
beocbo8  a linltlng  faotor.

Bocaueo  of  lt®  great  Ben8itivlty,  lou nol8®  level  low  dark
ourront  and  froodcb  tron  dlatoz`tlco  tbo  27.M.1  rBay  tio  used
for  llcht  operated  releyB,  for  flln  8oaz]nlng,  fa8einil®  tmnB-
nlBslon  and  ln  Bclentlflc  re8®arch  lJivolvfug lou  light  levels;
and  in  many  appllcatlcaB  its  Small   alze  18  eel  advantage.

It  ®hould  b®  approoint®d  that  with  photo-electric nultlplle".
large  varlatlcn8  1n  oves}Bll  sco81tlvity may  bo  pre8®t  betooen
ndlvldual  "lv®8.

Indicates a change+
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27M1 EDISWAN

27MI

NINE  STAGE   PHOTO-ELECTRIC   MULTIPLIER

TYPI_1ZELO_rERATIQH

Voltage  botweon  anode  end  8ecoaaary
cathode  no  (voltB)

Xi¥oui¥¥gl=1ty##i=:t®)
CurrezLt  EDpl lflcatlcn

sO
loo

fl   0.25

i:%`

i     The  eazi81tlvley  le  cn  the  b.®1e  of  a  lamp
colour  tquperature  of  2700®E and a  lltlt
ar.a of in I 20im.

§     Ratio  of  apod®  ®a.1tlvlty/oathod®  Ben.1tlvlty.

fl    with  loo  volts  botwcon  aoa®  azLd  e®ccndary
cathode  kl0.

D!irmLELE_a_xpoDE  C APAC_PAltEEE±

Anode  to  all  other  eloctrodeB  (A|lF)
Anode  to  ca€hod®  no   (;!}if )

DrmsloNs .

Malinim  Overall  Length  (in)
Ma.zlnun  Bulb  dlanoter    (in)
lhzn`n  Ba89  dlanoter    (zm)
Llgbt  centre  frcn  8cat  (a)
Cathode  I.cagth                     (BD )
Oathod® Wldta                      (in )

RAS]NG.     -    Sp®elal  11  pin  Sub  tlag]al

CONNECTIONS .

Pin  1         Catbodo  2
Pin  2        Catbod®  5
Pin  5         Catbod®  4
Pn  4        Cathode  5
Plz)  5         Cathode  6
Pin  6        fa¢hodo  7
Pin  7        Cathode  8
Pin  8        Catbod®  9
Pin  9        Cathode  10
Pinlo      Anode     .

t
Db.ctlon  of  llBb¢.

PIP  11      Cathode  1                             V1®ved  frca  free  etid  of  pine.

Hg±±:  P!n  1  1e  takezi  a8  tbo  flrct  plzi  to  the  loft  of  the  keynay.
Slnllarly  plzi  11  whloh  18  oonzLeotod  to  eho  photo  enlttthe
cathode  n  lg  €akeD  ae  the  firB¢  pin  to  the  rlgbe  Of  the
keymy.

Jndl.cases a change+
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Ziil

RE 27M1

27MI

NINE  STAGE  PHOTO-ELECTRIC  MULTIPLIER

AVERAGE  CHARACTERISTIC  CURVES  (D.C.  Operation)

0010I.a.I•0'

/

/ // //
S M

11//
/ /
/
/

l'J'J
I

//
/
/

/

rilll
o    io  2o   3o   4o   so   6o  7o   eo   9o  loo Ilo

VOLTS   .PER    STAGE
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27M1 EDISWAN

27MI

NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER

AVERAGE  CHARACTERISTIC  CURVES
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EDISWAN

A

A

27M1

27lvl I

NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER

AVERAGE  CHARACTERISTIC  CURVES
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EDISWAN

A

Eil

1

AEI 27"2

27M2

NINE  STAGE   PHOTO-ELECTRIC   MULTIPLIER

aENEN

tts#6¥Si®]k:i#?EL:uEogr#c:LnLc'!&a±?bRIse:¥j®a€n
#:£!%°dd€#c#:!#]e*tE%8t#8ndTc#coLT£3:?oul8alon

w¥ei!o£F#lg#vr8!tF*ur*FLriF8¥feg8fr#hi8,
T£#!¥us¥:uF#:¥i::#¥r¥k#r¥¥#¥:!i8!ife±#:eii;y

F¥¥!ife:afei°F!:!§¥Fi:i¥¥¥{£ffL%ik:r!efts:§§LH+;:

!k§#ug=+¥k§%:!2]*te#F:eEt%iv¥3Jtco±e£T#e#mt]feL€=n

RA,-RE

mxlrmi Anode  Supply Voltage  (_volts)

i-6torfelai' Ahodo/Se6ontry ceehed®  kio
ifegiv88uRTVHtH*{#+ingn,
mRE

•   Vltb re8peot  to  catnoae.
'#!F;¥to;ioF=%£ue:¥:oT:i.n?:

ffl.    Ji

tL'Fh%£2#i¥r##!#t¥:bF::!#Lffii¥titofrv¥ff=
cumBut  Outpft  Of  the  t;ute.

(2)g:efrM62oi8tE;LD]±ar®t8akbecftuit:E::£tnef8:s#h#8®r
a  lover anode  supply voltage.
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27M2 EDISWAN

27M2

NINE  STAGE   PHOTO-ELECTRIC   MULTIPLtER

gr_plcAL  OFERATION

¥£Figr#¥yH*i#±¥,cotunekLc
Current  ampllflcatl on

50
80

a.as

t:an:d3
•  with  80  volts  between  anode  and  Secondary oathoao  no.
t  Ratio  of  anode  sensitlvlty/cathode  8ensltlvlty.
::=t3fens::`Z;%o£8a£E:h:tEa:1:re°::fl##°±°#k:np-

RE
By  jolnlng  to6etber  Pln8  8,  9  and  10  One  Cell  nay  be  used  ae
a  7 ctage  mltlpller.    Volts  per  stage  not  to  oxceea  80 volts
By  |olrilng  tog®t;her  pins  6,  7,  8,  9  and  10  the  cell  may  be
used  as  a  6  Stage  multlpll®r.    Volts  per  stage  not  Co  oxceea
80 volts.
rrmdlmcTRODB  cAPAc ITAIPEs

ffi#8T#rfuhe;L8l#fi+oBtur7
D-IORE
lfaxfaxlmmOveralllength(dy)

ffil#ffREfes|E:€%:
Maxlmm  Base  Diameter

i:t#t#d§ew¥E¥h£:rE3°attmj
E±E!E    SPooich  11  plti  Sub  qLgzuL|

Pin  1       Cat;hodo
pin  2      Cathode
pin  5      Cathode
Pin  4      Cathode
pin  s      Cathode
Pln  6      Cathode
Pin  7      Cathode
Pin  8      Cathode
Pin  9      Cathode
pin  10    Anode
FTn  11     Cathode       1                         Vleved  from  free  end   of  plpe.

RE:EEL:8§¥ute:a::ytBpfnf£Ist"PctEE3cthaleal8£td°€ot#®

%hettioe#t#n8fc:±8°fedfe?yEL:8tatsona8thef"plB
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EDISWAN

in

A

27M2

27M2

NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER
TENTATIVE  CHARACTERISTIC  CURVES

D.C.  OPERATION

11::==

I
I

=1= 11I 11
11

I
:== IE:== Ii== '=

I
:1=

II 11 I I
Ill I

1'11
11.

!1 11 I
ILll I

-

Ill

11

-

11 .I IIll I
Ill I

•!
I

I
I I

11 11 Ill
Ill

Iooo                    loo                       lo
VOLTS   PER  STAGE
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27M2 EDISWAM

27M2

NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER

TENTATIVE   CHABACTEPISTIC  CuBVES

ANODE  CllRRENT  IN  iTi^

a   qt   q'   t   q   P   t   P   ty   T
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Ill

Zi]

27"2

27M2

NINE  STAGE  PHOTO-ELECTRIC  MULTIPLIER
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EDISWAN

Zi=

rl

27M5

27M3

NINE  STAGE   PHOTO-ELECTRIC   MULTIPLIER

(U.V.   SENSITIVE)

-RAT INO .

•:;;i;=;o;:;;!¥ii!i]#;:n::,i.::::a::::::::::::;.I::
9cO

.1

•     The  S®n81tlvlty  18  on  the  baslB  of  a
lamp  colour  temperatime  of  27000K  and
a  light  area  of  4mn  I  20m.

qg±g:       ]t  ]8  r®cormended  that  the' bleeder  current  ]n  the
?8±::::8m:£::Lgr8V:V`8in%h:h:r8:i°3!aE€i:88a:he
maxlmun  working  current  output  of  the  tube.

OENERAl^

:a:  ?ZlTbig  3n€ 1 §!t¥a:¥#]g€°:8;:8±}  wlinhohsg3t:egpg3gs£!n

§#5§!:vTgp::#§:9ofto:g:r!¥h88es:8c8:!#g)!8€h€8:g#¥h:nty
lt.18  capat>lo  or  multlplylng  very  small  currents  produced
under  weak  lllunlnatlon  t)y  8n  average  value  of  one  mllllon
tlme8,  when  operated  8t  loo  volts  I)er  stage.

¥¥§:i:§§:§§¥Lif:j:§j;:i:t¥jd:§#nfou€.:i:i;pe:E¥w#§;;8§ff:i:§§€:#y
beoomeB  a  llmltlng  factor.

:3±%S€  8fd £};egg:£tf:8£Si!S¥:E¥i oE°gh8°ife]£g3]be[3ge8a;5r

!i:g!!£mpegEra;t::pEi!!;!!:!g:;;;g:;tag;!#i!#:Si3!!gfar:ig;e|s:
It  should  be  appreciated  that  with  photo-1ectrlc  multlpllor8,
large  varlatlons  ]n  over.all  sen81tlvlty nay  bo  present
t)etvreen  lndlvldual  valves.
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Z7M5 EDISWAN

27M3

NINE  STAGE   PHOTO-ELECTRIC   MULTIPLIER
(u.V.  SENSITIVE)

TYPICAL   OPERATION.

Voltage  betceen  an#8  iE8L€gjondary  Cathode

X£#:#f!::u::#ty#ix:##=:t;)
Current  arr!pllf lcatlon.

50
loo

a  0.25

il59

t   pro:o::n::#i:¥ui8  8£ 2¥8o¥K]:n8fa&iig#
area   of  4rm  x  20mm.

S    Ratio  of  anode  sensltlvlty/cathode  8en81tlvlty.

a    With  loo  volts  t>etveen  anode  and  6econaary
cathode  klo.

P!g±:       By  jolnlng  together  plus  8,9  and  10,  the  coil

B:¥  sb%a::efo:St%  :x8:85e}"ooul:!!:::r.      Volts

%:1:i:::fen:§8§§h§;c!:i,a::§g;:I;i::61::i.L°v:i:s
INTER-ELECTROI)E   CAPACITANCE:S.

£E88:  :8  8:th8a:eEL81?;;;?deB   (yF)

DrmNs1ONs.

Maxlmun  Overall  Length
uaxlmurri  Bulb  dlaineter
Maxlmurn  Base   dlametor
Light  centre  from  Beat
Cathode  Length
Cathode  V,'ldtn

BASING  -    Special   11  pin  Sutt  Magnal.

C ONt®CTI 0NS .

Pin.   1.        Cathode
2.       Cathode
3.        Catl.I ode
4.       Cathode
6.       Cathode
6.       Cath ode
7.       Cathode
8.        Catriode
9.       Cathode
10       Anode

T
T)1rect]on  of  light.

11       Cathode  I                             Viewed   from  free  end  of   plm.
tlot®Iplzt  1  i.  t&kod  all  th.  rlrl¢  pin  to  Ch®  loft  of  the  to}rmy.      Slf`ll.rlr  pit)  11.-whlob  la  oorinoocod  to  the  ?hot®  aulttlng  oathodo  kl  i.  t.too  ..  the  fir.t  pla
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EDISWAN

iiil

A

27"5

27M3

NiNE  STAGE  PHOTO-ELEorRlc  MULTipLiER
CHARACTERISTIC  CURVE  (D.C.  OPERATION)

loo304032010S.1.03®2.aI.0a.S0.4a.3a.20.Ia.OS0"a.C8002a,a roS•.,Jlot2roJ
I I '
I

I I

I I

Dc. opEFi4rEN'1

I

I

rJ
I

I

I I

/
I IIll.i
I I/I

i I I I,I

I I I I,

I I i I ',
I I I J
1 I

I I /
I /

/
I

I

I I I

I I I I

I / I

I

I I

I /
I

I

/
/

a     io   20    sO   40   sO   60   70   co   sO   roo  I '0
VOLTS  PER  STAGE

_
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27M5 EDISWAN

27M3

NINE  STAGE  PHOTO-ELECTRIC  MULTIPLIER

TENTATIVE  CHABACTEBISTIC  CuBVE

so oo              .ooo
VAVELENCTH

3Creo
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EDISWAN

A

A

27M12

27M12

NINE  STAGE I PHOTO-ELECTRIC  MULTIPLIER

GENERAL

The  27M12  is  a  nine  stage  photo  multiplier  cell  for  use  in
aircraft,  being  especially  resistant  to  shock  and  vibration.
It has a blue sensitive caesillm antimony coated cathode and is
fitt'ed  with flying  I`eads.  '   -

RATING

M%:EuoTODvyoni::gee ife ::

Pk AC) (yolts)              vki o.ki (mid) 585
M¥,'oT#£ge°de t° Dyn°de   (yo,ts)

MaximumA;od:Current  -    (mA}

Average ca'th6de sensi.lvlty  (whflumen)

MaximumAmbientvyorki:ng_(.c)
Temperatui¢  `  ' 70

*Vki=O:#:#,:;;p:i,}o*n®e£.atloovolts.Colourtempera-

DIMENSIONS

Maximum Overall Length
Nominal Seated Height
Light Centre from Top (nominal)
Maximum Bulb Diameter

Cathode Length
Cathode Width
Approximate Nett Weight
Approximate Packed Welght

Deche .,-. 1961                                                                                                                                       hope 1 I f!a8e :1

Aefocjated  Electrica]  Industries  Limited
Electr®nic Gonrmen&s D ivjsjon
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27M12 EDISWAN

27M12

NINE  STAGE  PHOTO-ELECTRIC  MULTIPLIER

MOUNTING   POSITION   Unrestricted

TYPICAL   OPERATION

Anode to Dynode  klo voltage     (volts)

Voltage per stage

Anode    Dark   Current   from
Dynode kl O(max)

Lumlnous      Sensitivlty     from
Dynodekl0

AveragecurrentAmplificatlon

(volts)

(A)

Va-kl o            65

65

0.1,*

(A/lumen)                          0.4t
20,000''

•*W!thvot:::: .ta B:T#e:`*::.d  Dynode  to  Dynode

S  Meas:]rf:fat::teha :f !aT?ocmoLo.ur temperature  2,7ooo  K  and

St  Ratlo Of klo sensitivity to cathode sensltivity.

NorES.-=#=u\bd\ebeedatcT=rase`ntte*tlt*=tE#=e##,mmeu`T®=gpa#t

current.
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EDISWAN

ZEE

27M12

27M 12`

NINE   STAGE   PHOTO-ELECTRIC   MULTIPLIER

BASE-Flying Leads.

CONNECTIONS

Pinl
Pin2
Pin3
Pin4
Pins
Pin6
Pin7
Pin8
Pin9
Pin 10

Pin  11

Direction of Light
Viewed from free  end

Secondary Cathode 2
Secondary Cathode 3
Secondary Cathode 4
Secondary Cathode 5
Secondary Cathode 6
Secondary Cathode 7
Secondary Cathode 8
Secondary Cathode 9
Secondary Cathode 10

Anode
Photo cathode,

Shield

k2
k3
k4
k5
k6

Dece mber.1961                                                                                                                                                                                    `'13etle. t.c' Pagg_, 3j
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27M12 EDISWAN

Z7M12

NiNE  STAGE  pHOTo-ELEerRlc  MULTipLIER

rors8m:I
I

1

J278QomI

b32nod
I++I

LIGHTSENSITIVEAREA 77lT'ax

I

i:

i! II

11 I '
FLYING'1'

u Uif u  u  uif u  u

Leads on 17.2 mm  P.C.D.

All dimensions in  mm.
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EDISWAN

a

Eii]

RE

27M12

27M I 2

NINE  STAGE   PHOTO-ELECTRIC  MULTIPLIER

AVERAGE  CHARACTERISTIC  CURVE :  S/A

For equal  values Of radiant flux at all wavelengths.

/ \
\
\
\
\

\
\

\
\

>L>Lu,ZLL'cOLL'>=IlJJct

\
\

\

\

\
\

\
-w

VE| ENC H (i )
1111 I I_

4000                            SOOO                             6000
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EDISWAN

r\

27M12A

27M[IA

NINE  STAGE   PHOTOMULTIPLIER

GENERAL

|Fh:i:r;p;!f2±r:=:s,::n::itg;;i¥rag;i.::cie:;;it:,:s;:paeetc!i!,;:s|:'§::;lit:.!f
coated  cathode and  is fitted with flying leads.

RATINGITamb  ± 70°C) max.
Mavx:#:gT(DDy€°odrepke`a°k/ia€}°de

Maximum Anode/Dynode  kl0
Voltage

Vkl0-kl(max)      585          V

Va-kl 0(max)           65           V
Maximum  Anode current                la(max)                        1.a  rnA
Average cathode sensitivity           Ski(av)                      20*wh/L
*oY!1n-g9:eail,!#ofe2S,i?ionoeKd.atloovolts.Colourtemperature

DIMENSIONS

Maximum Overall Length (excluding leads)
Nominal Seated Height
Light Centre from Top  (nominal)
Maximum  Bulb  Dia.meter

Cathode Length
Cathode Width
Approximate Nett` Weight
Approximate Packed Weight

MOUNTI NG  POSITION-unrestricted

Des.mber,1961                                                                                                                               ADVANCE   DATA+  Pace  1
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27M12A EDISWAN

27M 12A

NINE   STAGE   PHOTOMULTIPLIER

TYPICAL  OPERATION
Anode/Dynode kl o voltage             Va-k| 0
Voltage per stage

65V
65V

AnodeDarkcurrentfr°m Dyn°d:a(dark)max          0.1**    HA
klo(max)

Luminous sensltlvityfrom Dynode klo                          0.4}     A/L
Average curl.ent Amplification                             20,000t
Luminous sensitivity from Anode                                      O.6S     A/L

Average current Amplification                            sO.000t t

't }%btto?#:(?¥ang°eie k4° and    Dynode/Dynode    voltages

t 2Y;6a:fee:ndwit#g;ttaur:8S:;;  *a¥8mc::ou r  temperatu re  of

t Ratio of klo senslt!vlty to Cathode sensitivity.

tt Ratio Of anode sensitivity to Cathode sensitivity.

NOTES
The  bleed   current  in  the   potentiometer  chain   should   be
at least ten times the maximum output current.

BASE-Flying Leads

DIREctloN  OF  LIGHT

viewed from free end.

December.1?61                                                                                                                               ADVANCE   DATA,   Page  2
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EDISWAN

1

Ziil

Ei]

27M12A

27M12A

NINE   STAGE    PHOTOMULTIPLIER

CONNECTIONS
Pin1

Pin2

Pin3

Pin4

Pin

Pin8

Pjn9

Pin  10

Pin   11

Secondary cathode    2

Secondary cathode    3

Secondary  cathode    4

Secondary  cathode    5

Secondary cathode    6

Secondary cathode   7

Secondary cathode   8

Secondary  cathode    9

Secondary  Cathode  10

Anode

Photo  Cathode,  Shield

December,1961                                                                                                                                         ADVANCE   DATA,   Page  3
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A

rI

27Mla

27MB
SEVEN  STAGE  PHOTO-MUL"PLIER

+
GENEIIAL

{e!n;s!{:7v£¥n];gal::h;si:e:;::n:d:::ffi?ae::¥i#t:s:t::i:i:ivh:i#:etayj;i'cu3.i+

RATING
fu!,!|(ZDo:doe:t#i:i:peh=o:}±(:#de (volts)       Vk8.k| (max)   ro

Su8ep::nvd:';%tAond°edsi:ex) (volts)          Va.k8(max)     125

Maximum Anode current        (rnA)              la(max)               1.a
photocathodesens!tiv`ty        (wA/iumen)  Sk|(av)          2°.°* +

(average)*;|i..so!m:t:!s,!ooracaEt:m!a?id:t;;:i.;£fe:nfj,:ae#:##;::,,#:::::a:

All  Maximum ratings are Absolute values=not Desisn Centres.

DIMENS[ONS
Maximum Overall  Length
Maxlmum  Seated  Height
Light Centre to Seat
Maximum  Bulb Diameter
Maximum  Base Diameter
Cathode Length
Cathode Width
Approxima¢e Nett Weight
Approximate Packed Weight

MOu NTING   POSITION-Unrestricted

94
80

49.2 ± 2.4
29.5

33.4
24

Indicates a change+
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27M15 EDISWAN

Z7M13

SEVEN  STAGE   PHOTO-MULTIPLIER

+
TYPICAL   OPERATION

V°::d8§ebceotnwd=; &ntir%e k8  (volts)          Va-k8                50

Voltage per stage                        (volts)            Vstage               125

Maximum Anode Dark
Current (per Anode)              (/AA)                                         0.25.

Lu(T:nr°Xios::)S`tjvjty                 (A/|umen)                            2.5t +

AV;:§fifi€:triroenn:per Anode)                                       125.000t t +

* With 125 volts between Anode and Secondary Cathode k8

t5vyjt::*uor;emTP°ratureof2,700°Kandalightareaof

S Ratio Of anode to phctocathode sonsl€lvitles.

NOTE.-The   Secondary  Cathode   voltage   potenciometer
should  have  a  bleed  current  Of  at  least  ten  times
¢he  maximum  oiitput  cLirrent.

BASE-BllA  (11   pin  sub-Magnal)

Vlewed from
free end
Of pins

t
Direction of Light

Indicate a chang~
December,1961                                                                                                                                                                         Issue 1, Paig® 2

Associated  Electrical  Industries  Limited
Electronic Components Division
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EDISWAN

A

27M15

27IVI 13

SEVEN   STAGE   PHOTO-MULTIPLIER

CONNECTIONS
Pinl

Pin2

Pine

Pin4

Pin5

Pin6

Pin7

Pin8

Pin9

Pin  10

Pin  11

Secondary Cathode 2
Secondary Cathode 3
Secondary Cathode 4
Secondary Cathode 5
Secondary Cathode 6
Secondary Cathode 7
Secondary Cathode 8
Anode 1
Anode 2
Internal Connection
Phot®cathode

Indlcates a change+
December.1961                                                                                                                                                              laeuo lo  page 3
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27M15 EDISWAN

27M I 3

SEVEN  STAGE   PHOTO-MULTIPLIER

All  dimensions  ln  mm.

I)oeemb.r,1961                                                                                                                                                       haue 1, Pa8® 4
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EDISWAN

h

EEL

A

27M15

27M13

SEVEN  STAGE   PHOTO.MULTIPLIER.

AVERAGE  CHARACTERISTIC  CURVE :   S/A
Spectral  Response o£.[±o:to-afiaSS;:S:,:::tehqsral  Values Of  Radiant

\
\
\

\
\

\
\

i;i \
\

\

\

\
\

\
A I T ( )
1111111

4 000                                 SOOO                                 COOO
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27M15 EDISWAN

Z7M13

SEVEN   STAGE   PHOTO-MULTIPLIER
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Cathode Ray Tubes



e

a

Details of Cathode-ray Tube Phosphors

* Persistence  is  defined  as  the  time  taken  from  the  cessation  of continuous  excjtation
for the  luminance  to  decay from  1   Foot  La.mbert  to  approximately 1°/o  of that value.

t Time to 10%.
± Yellow component.

dye::tr,£eEj::tohv°edeb-ur:y{ttusbheosu|Cdanbeben::epdp':tehdat,Wi:hr::ryjo°u:ere°£:::.S=::Can,,Pthu°6Sepsh:r=

!e:h!Eji:tit;:::;,:::h#i#tih::::tsjst:ert;h:e:ij#n:piii::¥:i-;sip;:;:afi;c:i::i::|i:ii2:;ii;::s:pd:c:,,ea:drug::n:g:
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Phosphor

RELATIVE  SPECTRAL   ENERGY   DISTRIBUTION

OF  TYPICAL  CRT  SCREEN
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T1 phosphorcB

PERSISTENCE  CHARACTERISTICS  of typical  CRT screen

(Characteristics are substantially  independent of   operating conditions.)
u

0.I

TiME   FroM   cEssATioN   oF    ExciT^TioN      (MiLLISECONDS)

Page 2
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Phosphor

RELATIVE  SPECTRAL  ENERGY  DISTRIBUTION
0F  TYPICAL  CRT  SCREEN
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T2 phosphor CB

PERSISTENCE  CHARACTERISTICS  of typical CRT screen.
Excitation-Continuous, focused, 405  line,  interlaced  raster,  100  mm  x  100  mm
Final Anode Voltage-5 kv.
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Phosphor

REL^TIVE  SPECTRAL  ENERGY  DISTRIBUTION
OF  ttpICAI  CRT  SCREEN
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T3 Phosphor AEI

PERSISTENCE  CHARACTERISTICS  (Range) of typical  CRT screen.
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Phosphor

RELATIVE  SPECTRAL  ENERGY  DISTRIBUTION
OF  rvplchL  CRT  SCREEN
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T5 phosphore

PERSISTENCE  CHARACTERISTICS  (Range)  of typical  CRT screen.
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Phosphor

RELATIVE  SPECTRAL  ENERGY   DISTRIBUTION

OF  TYPICAL  CRT  SCREEN
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T6 phosphor e
PERSISTENCE  CHARACTERISTICS (of yellow component).
ExcitaLtion-Continuous. focused, 405  line.  interlaced  raster,150 mm  x  150 mm
Final Anode Voltage-10 kv.
Initial  Luminance-1  Foot Lambert (yellow component).
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Phosphor

RELATIVE  SPECTRAL  ENERGY  DISTRIBUTION
OF  TYPICAL  CRT  SCREEN
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T7 phosphor e
PERSISTENCE  CHARACTERISTICS  of typical  aluminised  CRT screen.
Excitation-Continuous, focused, 405  line,  jnterla.ced  raster,150  mm  x  150  mm
Final Anode Voltage-10 kv
Note--This screen is liable to burn if a stationary or slow-moving spot  is  used even with

low  values  of mean  current.
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Phosphor

PERSISTENCE  CHARACTERISTICS  of typical aluminised  CRT screen.
Excitation-Continuous, focused, 405  line,  interlaced  raster,150  mm  X  150  mm
Initial  Luminance-1  Foot Lambert.
Note-This screen is liable to burn  if a stationary or slow-moving spot is  used even with

low values of mean  current.
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AEI

n

Reference Line Gauge  No. 6

for C.R. Tubes having a Nominal Neck Diameter Of 34.5 mm.

a:.®...
miEi¥mHm

REFERENCE  LINE

-35.S
10:I  ENIARCMENT
01: MOUTH foRM

All dimensions in  mm.  unless otherwise stated.

NOTE  1-Deflector Yoke Design

|hhaen.`t#=r#*id*E#%=Sn##£eY%#oenT=tsethnee±==8#Sm`\'er
NOTE  2-Tolerances

;o#r:w#:g:;r?esncgiv::°bYeTo#eai:!t€j£:mma&ur#rfan|io##e.,jmjts
(A) + O.059                    (a) + 0.075
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Reference Line Gauge No. 7

For C.A. Tubes having a Nomlnal Neck Dlamet.I Of 34.5 mrl`.
Deflection Angle 67.5° approx. (picture Dlagonal).

All dlmensions in  mm. unless otherwise stated.
NOTE  1-Deflector Yoke Design

:h:a:dee:3:I:er€£ifeai3£f:t:th:eezfre#:Snts,i:t€:moei#£,:mdyeo:i::T.tub::
the gauge.
NOTE  2-Tolerances

#:#:=CgFv::°bydno*rea::jttj;:mma&uj,m¥:rjffo##%.,fmjts
for wear

(A) +  O®59                    (a) + 0.075
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A

®

Reference Line Gauge  No.  12

for C.R. Tubes havlng a Nomlnal Neck Dlameter a.f 06.5mm.
76.a ±03S Dl^`

•                                            ..... \

51      11.}8•12T-.

12.6#DT_-a a;s`±:i:'-¥

BETWEEN  X ANDY4ul I
All dlmenslons ln  mm.

:Nhe%Ti:hjreI!i¥,:n¥[§{°€ihi:eh!ne&g#:f##*t:::::i#e:#n:::ms`uh::
the  gauge.
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Reference Line Gauge  No.13 •e
For C.R. Tubes having a Nominal Neck Dlaneter Of 36.5 mm

I dg.:8?

to.8'D,A    .

;{?`€Non'rtEFERENceLiNEii.'3ed7i6.5i'to12

88.q Dl^

•;,i.              ..®

•.

-;-.>¥_..I.   ¥       --

.® a±t<,

Y
12.7`to12RADTAPEROFb° BETWEENXANDY

E=*5D,AL

•L;ie?iE!i¥,ff#i.oo#h¥,!=i#m:rLote#mti:#je#:oi##tuh:
the 8.u8..

0



AEI

a

®

Reference  Line GaLuge  No.  16

For C.R. Tubes having  a nominal  Neck  Diameter of 28.5  mm.
Deflection  Angle  110° approx.  (Picture  Diagonal)

lTE2

270±038DIA NOTE    I

4.]±O]eDLA

107.9sO DIA
r~* ` . - < . ce'»       ..    ``iae`asfeRE%

±+tcx)7AIldlmeinn

•      cO228 xl+tq.cO
lei36

•S¢                  +             -

3i:S4j.,

sO2S

I~``

*RE6:,sty..a.''y,0-i-I,v 6}±0-
'6.ronslonsin.

L8:8»fug!iA

N°TE'.in§:ejgg:::s:u;Ear:eg¥nnt;hned¥#ntT:::iT?:eenxsti:nng

:fafih:u#neteTnuaitdjnmeevnesr,o::oi#egrautghea.nthe
NOTE  2.-Reference Line.

.TA.eA#ejehreenn::eL!:ueg:Sjsdseet:treT!::adin:¥tiheefupn'::I:
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EDISWAN

a

A

Eil

5081

3081
CATHODE   RAY  TUBE-ALL   ELECTROSTATIC  3±"  Dia.

Indirectly  heated  high  grade  precision  measurement
cathode  ray tube with  a  polished  flat face

RATn'G

Heater  Voltage  (TOLta)
I!OQtor  cu"tL¢  (anpe )
Maxin`m  lot  Anode  Voltogo  (7olt8
Maxinun  2tid  Anedo  Vol€ag9   (voL¢c
Mazfu\in  Sid  Aaodo  Voltego   (vol€e
Avomco  Sazicltlvlty  of  rx" Platoe

(But)
Avt#}fro81tlvity  of  ry" Plo.t®B

VA

!!:2!¥!

t!horo  *V-  doziot®B  the  vol€eee  aa  ebe  3z\3 Anode
end  unb  ocating.

rum-EI,Ec"OE cArACIENCEs

%E:f::::£:E:t£/#::t&%:i::ttrr.i::
YI  Don®otng plato/All  o€hor  ®loctziodee

:2¥E:§!¥6¥ha:#2L¥?¥!:°£CiE:;e
X2 I)efloctlng PLat®A  Donooting  Plato
]C2  D8noct ing  Plato/Y2 Doneotine neLto
Ccmtrol   oz.1d  (wchrLolt )/AIL  oehor  olootroaeo

(ur)
-D-ap_ap_q¥
m2:fuun  Ovomll  I.ength  (")
lfoxlmm  Dlemoeer  (p)
WcBlml  Screezi  Dtonoter  ( inohos)
Approzinato  W®tt Weight  ( cee )
Approxinato  faolwl tJ®1cht  ( lho)

4cO
0,73

2'SOO
I,000
6,000

4!mll

¢  8cO^

RE
For  genoml  zBcaEiurencat  York  ¢h®  cO.B.Irfu   1®  r®ccmonded.
ghle  hoe  e  ecroen with  a  medlun  per318tcaoo  g]}eon  phoephor.    Foz.
Eipoclal  applloatlon8,  houovor,  the  tube meg  bo  copplled  wltb
any'  or  the  8tazidard  phoi]phor8  d®8orlbed  ca  tbo  htreduo¢ory Png®
to thl9  ecotlcD.

riaal  Anode  and  Bulb  ocaelBe  ore  b"ngbe  out  gepa]rat®1F  in
order  eo  azmble  a  finer  epot  or  a  high.r irracfng  epo®d  €o  to
obtained  by  inorca8ing the  rliial  Anode  vol¢ng.  abe7a  tbe  linlt
oat  for  ehe  let  A[]odo  Voltace.

n  uco  the  3rd A[iod®  azia  bulb  ooatl]ie  ape  Domailp  lobed.

All  nexlmim  zatlng®  are  abaolut©  valti®e  Bob  de81gr  ocli€Jreg.
+

Indicates a change+
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5081 EDISWAN

3081

CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  3±"  Dia.
Indirectly  heated  high  grade  precision  measurement

cathode  ray tube with  a  polished  flat face

3rd  A[ioa®  Voltage  (.olte)
2B:#:ff::Lf¥ue-(::f=;-
lot  Anode  Vol®aeo   (volts)
Av®rag®  Bias  ca  Cozitrol  Orld

for  Cut-rf  of Boon  C`imcat
(vol¢8)

Avenge  Yorl[ing  Bhag  for  20iip
Ban  (volt,a)

AP:L°`p¥ttooBi#iVltyof
Ap¥xp¥:#8i#i'rtyo,

§Ej=      12  0cGtact  Eey  Eb8®   (BS.448)

VIE`W   OF   FREE    END

pERNi`se[Bu  ANGULAR
`vARiATi®N  OF  MOuaeee ± loo

Control  Ofid
Cathode
Hceter
fhat®B
Anode  1
Anode  2
nterml  Ccating
Deflcotfag Plata  T2
Dafleotiag Plato  2=
Aaod®  3
D©f^octing  Plate  A
Doflocting nato  fl

Indicate a change+
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ED[SWAN

A

r\

Eil

5081

3081

CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  3±"   Dia.
Indirectly  heated  high  grade  precision  measurement

cathode  ray tube  with  a  polished  flat face

I

All  dimensions  in  mm.
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EDISWAN

EI

rT

30C2

sOC2

5±"   MEASUREMENT  CATHODE   RAY  TUBE
ELEerROsTATlc   FOcus  AND  DEI=LECTION

GENERAL

LEvein3°:3±'¢Sd3aireetcej:j°£„rhee¥uflraetmfi:::.CathodeRayTube

RATING

Heater voltage (volts)                                   Vh
Heater current (amps)                                Ih

#g:::: ;:tdAAnn¥evvo:fca8geet,vO:fee,,     ¥::t:={

rv:Lmguemse3nrsitfv:t°yd:fY.°*ca.!ep,(avt°er§ts()mm/%a3(mar)
Average Sensitlvity of " Y " Plates (mm/V)
a Where " V " denotes the voltage on the

3rd Anode and  bulb coating.

INTER-ELECTRODE   CAPACITANCES (pF)

XI  plate/Art other electrodes            cxl-all
X2 Plate/All other electrodes             cx2-all

?: 3::::(i'L: ::::: ::::::::         :#::i:
XI  Plate/YI  Plate
XI  Plate/Y2  Plate
X2 Plateryl  Plate
X2 Plate/Y2 plate
Grid/All other electrodes

DIMENSIONS

Mar(imum Overall  Length
Maximum  Diameter
Nominal Screen  Diameter
Approximate Nett Weight
Approximate Packed Weight

Cxl-yl
Cxl-y£
Cx2-yl
Cx2.y2
C8-all

4.a
0.72

2pe
1 ,000
6,000

600/V.
iioorv.

Dec.mbe.,1961                                                                                                                             hoe 1, fry I

Associated  ELectrlcal  lbdustries  I,Irrtited
Electronic Compon`ents Division
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30C2 EDISWAN

30C2

5±'   MEASUREMENT  CATHODE   RAY  TUBE
ELECTRosTATlc  rocus  AND  DEFLECTioN

NOTES

i;e:::;:lid;i;,:ffifiri#:::::a:ijiHjt#e::iiig:iv:#`;;'i:e!r;g::i:i

!ti!tyjn:::;E;,i:i.:i##::#,::::i,gr:!#:.I:r:o:T:::h:t:iEt:ie:A;i:!j
Voltage.

In use the Thlrd Anode and Bulb coating are normally joined.

All   Maxlmum    Ratings   are   Absolute   Values,   not   Design
Centres.

TYPICAL  OPERATION

3rd Anode Voltage (volts)

2nd Anode Voltage for foclJs (approx.)
(volts)

1stAnod®Voltage(volts)

AY€Pc8LTffB:#8°£:°cnut:::nGtr(]vdoi°:)

AV2eorAaAeB¥mri|no#;as for

App5to¥,,F[:::ste#sLtMtyof

AP.PP,#£[:S(emn##tyof

Va3        2,000    5.000

Va2        440           8cO

Va|      2,000      2,000

Vg   "   ro
_33"
0.sO            0.12

0.57           0.23

D.comber.1961                                                                                                                              l".1, P... 2
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ED.SWAN

ZE

rl

5002

30C2
5±'   MEASUREMENT  CATHODE   RAY   TUBE
ELECTROSTATIC  FOCUS  AND   DEFLECTloN

BASE-812D

;fp::Tt%,b±e,8ggu,arvar,at,on

CONNECTIONS

Plnl
Pln2

Pln3

Pin4
Pln5

Pin6

Pln7

Pln8
Pln9

pin  10

Pin  11

P'n lz

Vlew from free end of base.

Control Grld
Cathode
Heater
Heater
Anode 1
Anode 2
Internal  Coating
Deflectlng plate Y2
Deflecting Plate XZ
Anode 3
Deflecting Plate XI
Deflecting  Plate Y1

D®comber.1961                                                                                                                                                 IOU.1, hf. 3

Associated  Electrical  Industries  Limited
Electronic Components DEvision
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5002 EDISWAN

30C2

5±'  MEASUREMENT  CATHODE   RAY  TUBE
ELECTROSTATIC  FOCUS  AND  DEFLECTION

All  Dimensions  in  mm.

•LTwo movable Bakellte bands are fitted  t®  support
a  Mu-Metal  shield.

D.a.mber,1961                                                                                                                                             ls.u® 1. Png. I

Aesoclated  Electrical  Industries  Limited
Electronlc Componene Division

Tel.:   GERraird   9797
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EDISWAN

A

ZH

A

5005

30ca
5±"   MEASUREMENT  CATHODE   RAY  TUBE

ELECTROSTATIC  FOCUS  AND  DEFLECTION

GENERAL

§j;v§:§oo:r3:::t#]¥£d:,:a:nhTE¥j::¥jd¥na:r:FSs:.,:ooTdh:echRR:##;r

RATING

Hed¢er voltage (volts)                                    V h                            4.0
Heater current (amps)                                 lh                          a.72
MaximumlstAnodevoltage(volts)          Va|(max)           2,500
Maximum 2ndAnodevolGLg®(Volts)        Va2(max)            1,000
Maxlmum3rd Anodevoltag®(voles)        Va3(max)           6,000
Average sensltlvlty of " X " Plates (mm/V)                    600ryt
Average sensltlvlty of `. Y '. Platca (mm/V)                   1,100rvt

t #rbego::,¥:: denotes th. Voltage on  the  3rd  Anode and

INTER-ELECTRODE   CAPACITANCES (pP

XI  Plate/All other electrodes
X2 Plate/All other electrodes
YI  Plate/All other electrodes
Y2 Plate/All other electrodes
XI  Plateryl  Plate
XI  Plate„2 Plate
X2 Plateryl  Plate
X2 plate/Y2 Plate
Grid/All other electrodes
XI  plate/X2 Plate
YI  Plate„2 plate

Cxl-all

Cx2-all

Cyl-ll
Cy24l'
Cxl.yl
Cxl.y2
Cx2-yl
Cx2-y2
C8-all

Cxl -x2
Cyl-y2

6.0
6.0
8.6
8.6

0.25
0.25
0.25
0.25

8.2
2.5
3.2

December.1961                                                                                                                                                                                 188uo 1.  Png® 1

Associated  Electrical   Industries  Limited
Electronic Components Division

Tol.:   GERrard   9797



30C3 ED]SWAH

30C3

5±'   MEASUREMENT  CATHODE   RAY  TUBE
ELECTROSTATIC  I=OCUS  AND  DEFLECTION

DIMENSIONS

Maximum Overall  Length
Maxlmqm Dlameter
Nomtnal Screen Dlameter
Approximate Nett Weight
Approximate Packed Weight

NOTES

:E:Cc°onnnt:£°:Sntt°h:h:e:Efl:fctt°hrep;:tbees]Teo:dr::8thot:eudtu::

ge|e:;nee:C?hnecexan£:a+acira::e.°itti:tf:t:i'daenditEerti:|Pa`:#
for   H.F.   and   pulse   measurements.

i!eii:#,i:T:i:J§itcti§j;y:jei::i:h£¥:§i:a;nd§ie:h;!ji3i::¥;:;£te§e§r;8rc:!!:-
:ehpear:I;:i)iAno¥deera:hdatt:an::`sbporoa::an8,gahreer£::t#:p%j

jncreasjng th-e Final Anode voltage above
tmhaey,?::tbs::n;odrbtyhe  First Anode  Voltage.
ln use the Third Anode and Bulb coating are normally joined.
All    Maximum    Ratings   are   Absolute   Values    not    Design
Centres.

TYPICAL  OPERATION

3rd Anode Voltage:(volts)
2n(dapApnr:i:)Y:t%)erffiforfocus

1 st Anode Voltage (volts)
AVoefE:::!gu°r:e:tt:#t:frldforcut-off

AVEe:fae(%:i}lngBiasfor2oA

AP(Lr:x^matesensitivityof``X"Plates

Vi3    2.000 6,000

Va2    440        960
Va|     2.000 2,000

Vg""
"J3
0.cO         0.1

Approximatesensitivityof`. Y"Plate.s(mm/V)       0.57      0.19

Decanb.I,1961                                                                                                                                                            Issue 1. Png® 2

As§ocjated  Electrical  Industries  Limited
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EDISVVAN

rl

rl

30C3

sOC3

5±"   MEASUREMENT  CATHODE   RAY  TUBE
ELECTROSTATIC  FOCUS  AND  DEFLECTION

CAPS-CT2

BASE-812D

:;emromu!:S:b±,aono8ularvarlation

CONNECTIONS

Plnl
Pin2

Pln3

Pln4

Pln5

Pin6

Pln7

Pln8

Pln9

Pin  10

Pin  11

Pin  12

Viewed from free end of base.

Control Grld
Cathode
Heater
Heater
Anode 1
Anode 2
No Connection
No Connection
No Connection
Anode 3
No Connection
No Connection

Decemb.r,1961                                                                                                                                                                    Issue 1,  Page 3
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5003 EDISWAN

30C3

5i`  MEASUREMENT  CATHODE  RAY  TUBE
ELECTROSTATIC   FOCUS  AND  DEFLECTION

T-r,.I:2  -1
11__    --_--=1          II----I.---,,1`

£,   nan,,I,,     I

lT6S!i

I1712II

I4821I
I,,,,`'..,..:2SII

I,,       ,``.

-',:>':,'!,-,•,-1`:±:ii,:-I,:

Lp??I

siIr,'x(11

•.i.                 I!'L^
I     i_    -,;..;`..:.

.;,v

I                    I

;up:iATT:Es:1i=>'/+6400
lb

QD i

'

)00

All   Dimensions  ln   mm.
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EDISWAN

A

A

5009

sOC9
CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  7' Dia.

Indirectly heated-for measurements

RATING

Heat;er  Voltage   (volt8)

Heater  CurTont   (enp8)

mxlmun  let  Anode  voltage   (VOIte)               Vai(mx)

mx|rm 2na  Anode  voltage  (VOIt. )              Va2(mx)

mxirm  3ra  Anode  volt;ago  (Volts)               Veg(mx)

Average  Sensltlvlty  of  .X.  platB8  (mmAr)

Avera5®   Sen81tlvlty  of  .Y.  plates   (rnA/)

*   more  'V.  denot;e8  the  voltage  on the  3ra  Anoao.

All  uaxlmun  Ratings  are  Ab8olut®  values  not  Do81gn
Centres.

INTER-TLE.CTROI)ECAPACITANCES

XI  Defleotlng  Plate/all  other  ®lBo€roaos   (iiiiF')

ilii!i!i¥g!!iii&;*:!##.!:€!#3£#Xl+X2  Dofle

i8i#1::,;A::
Plato 8A1+Y2  Deiloot; lug

(Lffi!
Plates

Control  0r other  olecerodo8

D_rmNslo_ng_

#niig=!¥Nii!:g¥€!:Erh`!E;I:;,
ng.

496
175

1?;

2.7

Cg,all        8.6

i?:3:§£r!i:#::¥::*!EP:§#:aL§:£te:8im8::±:bed]#i¥g¥tm#.
beangE:r8niBSwyri8rieDpii8:aE:3::a§ionpr8¥]#88g!#?e¥h
re Qu lr ea .

recomE°£dg8¥rTaLhi8tefgsuraen3cnero:£r,kiLh°a3ft8iLprpoigi8t.

§§i:±§b¥:%£ht#i§i:::i:FSorSca;ie¥f:c[!§:jt§g¥*§:;a:3;iora

Decemb.r.1961                                                                                                                                                              Issue 1. Pa.a 1

Associated  Electrical   Industries  Limited
Electronic Components Division

Tel.:   GERRARD   9797



30C9 EDISWAN

30C9
CATHODE  RAY  TUBE-ALL  ELECTROSTATIC  7"  Dia.

Indirectly heated-for measurements

TYplcAl.  oFrmTlou
3ra  Anode  Voltage  (volts`)

2ndAnode¥8:Tusi#RT+hatofor

lst  Azrode  Voltage  {volt8)

Va3                                2,goo

¥35:!!¥o!`aB®3asaccrfnintE?tL(85i€8i°r       vg

'Eopir:5tusag8eFroq£::a,3ght£?EgrAen#®
ol  toad  curpenc  and  tb  aboto  flg`ir®
8iE°insn§¥  ®1tag® requlroa  8t  io,

§±gE    ce  contace  Hey  Baa.
(EB.448'

±i_Ew   oF   FnEE   _E_NJ2

|E_RMIS§lBLE  ANGLILAR
vARiA"OIIOFMOuNrsouNTs±_io:

codtzol orla
Cathode

Hbetor

neater
doa®  I
thoao  8

PID7

Pine

Pln9

Plo  10
PIP  11

Plo  ng

beflocela€  plato  t2
Defpc€lng Fl.to  n
Azlod®   3

Doftocelng Pltt. a
Defl®ctlng  PLeto  Xe

December,1961                                                                                                                                                                     Issue 1, Page  2
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EDISWAN

A

LI

30C9

30C9
CATHODE  RAY  TUBE-ALL  ELECTROSTATIC  7'  Dia.

Indirectly  heated-for  measurements

I,ii!o
8ai::xoxirscaEEN

.L!:_''
T-.   ``,23v.O RAD,

•..ffi5:;
•0 4±¥6

64.0

Dl] a

All  dimensions  in  mm.

December.1961                                                                                                                                                               hog.1.  Page 3
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EDISWAN

rJ

A

30E6

30E6

CATHODE RAY TU BE-ALL ELECTROSTATIC 12' Dla.

For  measurement  purposes

RATING

Heater voltage (volts)                                      Vh
Heater current (amps)                                    lh
Maximum lst Anode voltage (volts)             Vat  (max)
Maximum 2nd Anode voltage (volts)           Va2(max)
Maximum 3rd Anode voltage (volts)            Va3(max)
Average Sensitlvlty Of " X " Plates (mm/V)
Average Sensit!vlty of " Y " plates (mm/V)

* Where " V " denotes the voltage on the 3rd Anode.

DIMENsloNS

Maximum Overall Length
Maximum Diameter
Maxlmum Neck Diameter
Nominal Screen Diameter
Approxlmate Nett Weight
Approximate Packed Weight

(mm)
(mm)
(mm)
(inches)

(Ibs)

(Ibs)

NOTES

i§t:rii§ii:a:;i:Pe;eat:hi¥i¥i|§a!:i::i:::P#:ij#:;ii:;Cb:eih:i:p;pit;::i
All Maxim`lrn Ratings are Absolu¢e values not Design Centres.

December.1961                                                                                                                                                                 lesu® 1,  Pa8.1

Associated   Electrical  lndusl:ries  Limited
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30E6 EDISWAN

30E6

CATHODE RAYTUBE-ALL ELECITROSTATIC 12' Dia.

For  measurement  purposes

TYPICAL OPERATloN

3rd Anode voltage (volts)                             Va3      5,000      6,COO
*2E±Asn(*itsv)°lca8e+apprex!matefor    va2     1,ooo     1,Zoo

lstAnodevoltago(volts)                            Va|       400            450
Nec8::#b!e¥a:nccu°r::i:I(€:i:;°r          vg      3o.6o    34-64

*:#tehv:ninec::±ue'r:f::tmhec2unr:eA:°adnedfotL:a::So::C#¥::

gives  the  voltage  required  at  low  currents.

BASE-B12D

*Pjr#:#t!e±%:larvariation

View from free end Of base.

December,1961                                                                                                                                                               Is.ue 1,  Page 2

Associated  Electrical  Industries  Limited
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EDISWAN

ZiE

LI

50E6

30E6

CATHODE RAY TUBE-ALL ELECTROSTATIC 12"D!a.

For  measurement  purposes

CONNECTIONS

Plnl

Pin2

Pin3

Pin4

Pins

Pln6

Pin7

Pine

Pin9

Pin  10

Pin  11

Pin  12

Control Grid
Cathode
Heater
Heater
Anode 1

Anode 2

No Connection

Deflecting plate Y2

Deflecting  Plate X2

Anode 3, Internal Coating

Deflectlng Plate X2

Deflecting Plate Y1

8
k

h

h

al
a2

NC+
y2
x2

a3'm

xl

yl

December,1961                                                                                                                'nd:Ces¥.: g::8:+
Associated  Electrical  Industries  Limited

Electronic Components Division
Tel.:   GERrard   9797



30E6

30E6

CATHODE RAY TUBE-ALL ELECTROSTATIC 12" Dia.

For  measurement  purposes

All  Dimensions  in  mm.

®

®

EDISWAN

Dacemb®r.1961                                                                                                                                                                        Issue 1,  Page 4
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EDISWAM

Ei=

a

50E11

30EI I

CATHODE  RAY  TUBE-LONG  AFTERGLOW
12  inch  Diameter

Indirectly heated-for Marine Radar

GENERAL

iii!:b:lie,E{ii;:Say:ei;g;n8#i::i';:i.s;:.:Sin:Ci#:Eyf¥:°#cisu':e;iefhp£:s;i:tut

RATING
Heater Voltage (volts)
Heater Current (amps)
Maximum lst Anode

Voltage (volts)
Maximum 2nd Anode

Voltage (volts)
Maximum 3rd Anode

Voltage (volts)

Vh                             4.a
lh                                0.75

Val (max)            1,700

Va2(max)            1,700

Va3{max)        *10,000

*:bhseoiTt¥j##mT:n5f:f2,`#Vv:Si3dm:grn::nbt:eexT::jendf:dT.he

N?a::i.veTwhi:h`rs:spAenct°::tT:S2tn3[X:;£Sdeb.eatleasc50volts

DIMENSIONS
Maximum Overall Length (mm)
Maximum Bulb Dlameter (mm)
Maximum Neck Diameter (mm)
Minimum Neck Diameter (mm)
sc:?:.ns=icnegt:::;:TJrm)

Nominal Screen Diameter (ins.)
Approximate Nett Weight (lbs)
Approximate Packed Weight (lbs)

540
312

35
33.5

284±3
12

6
35

Dec.mber.1961                                                                                                                                             lea.1. Peg.1
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30E1 1 EDISWAM

30E I I

CATHODE  RAY  TUBE-LONG  AFTERGLOW
12  inch  Diameter

Indirectly heated-for Marine  Radar

TYPICAL OPERATION
3rd Anode Voltage (volts)
2nd Anode Voltage (Focusing) volts (approx)
1st Anode Voltage (volts)
Avf:Tag:t¥oeff8:tfj:eeaB+asc°u?r€:tnt(::I,€)rid

BASE-International 0ctal (1 ee)

1 0,000
1 '500

.  1,550

80

Viewed from free end  of pins

CAP_CT2

VALVE   HOLDER-Ediswan Clix VH 232/8, VH 238/8.

CONNECTIONS
Pin  1                          No lntemal connection
Pin  2                           Anode 1
Pin  3                          Anode 2
Pin 4                         No Internal connection
Pin 5                           Grid
Pin 6                         Cathode
Pin 7                         Heater
Pin 8                        Heater
CAP                         Anode 3

December,1961                                                                                                                                                               Issue 1,  Page 2

Associated   Electrical  Industries  Limited
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EDISWAM

Eii!

r\

r\

30E11

JOE I I

CATHODE  RAY  TUBE-LONG  AFTERGLOW
12  inch  Diameter

Indirectly heated-for Marine Radar

All  dimensions in  mm.

Anode Cap ln  line with  keyway on  base.
* Determined by Reference Line Gauge No. 6.   See Section 3.

Oecomber,1961                                                                                                                                                                   Iesuo 1,  Page 3
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EDISWAN

r\

51 881

31881        .

CATHODE  RAY TUBE-ALL  ELECTROSTATIC 3±' DIA.
Post  Deflection  Acceleration

For  High  Precision  Instruments

GENERAL

I:fie:t`j:£`a'cscea|ef:[]osnc.ref:€atshu#aebi:a¥orTuhb]:hwj#ec?si:t;
Instruments.

RATING
Heater Voltage
Heater Current
Maximum  Final Anode Voltage
Minimum  Final  Anode Voltage
Maximum Third Anode Voltage
Minimum Third Anode Voltage
Maximum  Second  Anode Voltage
Maximum  First Anode Voltage
Minimum  First Anode Voltage
Maximum  Negative Grid  Voltage
Minimum  Negative  Grid  Voltage

(cathode hot)
Maximum  Positive Grid  Voltage

(cathode cold)
Maximum  XI  Plate/X2  Plate

Voltage
Maximum  YI  plate/Y2  plate

Voltage
Maximum  Heater/Cathode

Voltage
Maximum  X  PlateIThird

Anode  Resistance
MximodueTRts%:::#hird

Maximum  Grid/Cathode
Resistance

Minimum  Heater/Cathode
Resistance

MinimLlm  Grid/Cathode
Resistance

Vh                                6.3   V
lh                                   O.5   A

8kv

!;i(i:a:,i-2coV

2kv
4kv
1kv
2kv
2.5kv
1kv

Yg(min)                    0*    V

Vg(max)               ZOO       V

Vxl-x2(max)        1     kv

Vyl-y2(max)        1     kv

Vh-k(max)        150       V

Rx-a3(max)           5  Mn

Ry-a3(max)           5  Mn

Rg-k(max)             2  Mn

rh-k(min)               2tMQ

rg-k(min)             10  MQ

* The Grid must not become positive with respect to cathode.

t  Heater  100V  negative  to  cathode.

December,1961                                                                                                                                          ADVANCE  DATA,   Page  1
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51 B81 EDISWAN

3 I 88 I

CATHODE  RAY TUBE-ALL  ELECTROSTATIC  3!' .DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

INTER-ELECTRODE   CAPACITANCES   (pF)
Cathode/All other electrodes
Grid/All other electrodes
XtD:fi::i:n!:8p,Pa'taete/X2

TtD%aE=cjt#[::e;y2

X`e,::fir::i:8e£:=tpet/AX2°ther

X2eiE:fir:#e:[=tpet/AX]other

YJeR=flreo::ns8e::aet;{A+!other

Y2eR=flreo::ns8e:'caet;!A+|Other

Y`D:a::ii:#|::e(/a#°orx¥2
Y2D%:f:=Cjt#p%::e(/a¥`pr°orx¥2

CHARACTERISTICS
Second Anode Voltage

(focus anode)
Grid  Bias Volta.ge for cut off at

Va| = 1 kv
Va| =2kv
Va| =2.5kv

X  Plate Sensitivity (Va4=Va3)

Y  plate Sensitivity (Va4=Va3)

X Plate Sensitivity (Va4 ± 2Va3)

Y Plate Sensitivity rva4 ± 2Va3)

Gi:d4±°2'5:8Ae.(vDa:j=eika;

ck-al I                                8
cg-a,,                            17

Cxl -x2                             2.5

cy, -y2                            3

Cxl-all, less x2            8

Cx2-all. less xl             8

Cyl-all, less y2             7.5

Cy2-all, less y|             7.5

Cyl-xl  or x2              0.1

Cy2-xl  or x2              0.2

%mmry

;i:mm,v

a+in,v
#mm,v
Q2V

December,1961                                                                                                                                  ADVANCE  DATA.  Page 2
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EDISWAN 31 881

3 I 88 I
CATHODE  RAY TUBE-ALL  ELECTROSTATIC  3±`  DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

The  undeflected  spot  will  fall  wlthln  a  circle  of 5  mm  radius
from  the  centre  of the  tube face.

Jsheefui`sactaens:Tis|j:I::tzi4%:fr::f'teh::°f:r°£5`o;jsb;h:nor7e5%a:f2to%:

:fh:heed:=ef:i:c:gt;[|iwnj:tTeev::t:!fT:#S!:hn:#:|Cnhraerfa7n5g%
by  more  than  2±°/a.
The  mlnlmum  useful  screen  area  ls  a  circle  of 3.7  cm  I.adlus.

Orthogonallty  Of  deflectlon  axes  ls   ±1°/o.

DEFLECTION   DISTORTION

;:::l¥atc::r:h:t:fl:e:io#:i::etnourt;}]f::t,h:wsicT::i:rba::n:g:dj8tee:;:ra:
pronounced  as  the  ratio  of Va4/Va3  is  increased.

:tf!Sreri::?v:mdee?|€:::::a:i°prH¥u°dreks`3Yr°:#y8:tetT:act:::mf:::
this  ratio should  not exceed  2  : 1.

O RI E NTATI O N

i:;e:an:r:¢8itae:i::Fte:d:rtt:a:,nxaYp[p:h,I:idhde:;:Pe]€°,:hk:e,i,puo:t:i:er:A:thp:°f::ta:i§

IIAGNETIC   SHIELDING

i;3:ij:ij:;;qiu:::;ia;iiieiij:c;:'!:iui::;i!;b:;`:e;ac:Iija;!j:ie:i;:i::,iii::i::aiti:I:ij

i[so!:te:;:?taig#:;dds:suts:t:i;:cfa:g,:eenttc,:::f.sc:rnoFrosdTuoc:t#:!
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31 B81 EDISWAN

3 I 88 I
CATHODE  RAY TUBE-ALL  ELECTROSTATIC  3±' DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

DIMENSIONS

M#::%:=n„DL,eanmg:?er
Maximum  Neck  Diameter

360mm
92mm
52mm

MOUNTING

::h::unit:u:b:ce:;i:rei#o:s:e:i§drtsf:%P,:b:i::b:#-}]lantrehd:]Ca?:asTep;n::unnre|'ng:£:
The  socket  should  have  sufficient  freedom  Of  movement  to

:Cmc:umnT°odfafaetetrha?::::t°oveerna!'ui:n!!:dt°jFnracnocnet:£dwajtshmo:I:
straining the  base.

SCREEN   PHOSPHORS
Type                   Col ou r                      Pers istence                 APpl i catlon
TI       Green                              Medium
T3       BlueActinic                 Short
T4      White                            lvledium  short

#    5e#eAAiteerrg:Poww   t::; Long

TYPICAL   OPERATION
final Anode Voltage
Third Anode Voltage

i:i;:nfn%a:dveoYt:!tea8e

fhri!:dv;iig:current
f inal  Anode Current

( = I screen) Ia4

Visual

;i:g;t;o;jtroagp:'pch,c
Visual

4kv
2kv

350V
2kv

unV
lrA

24A

The  L!ne width  at I  screen =O.54A  ls a.3mm  measured  on  a
circle   50mm   diameter.
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EDISWAN

Eil

h

Ei]

51 881

3 I 88 I

CATHODE  RAY TUBE-ALL  ELECTROSTATIC  3±' DIA.

Post  Deflection  Acceleration
For  High  Precision  instruments

SIDE   CONTACT-CT8

BASE-814A (Diheptal)

CONNECTIONS
Plnl
Pln2

Pin3
Pin4
Pins
Pin6
Pin7
Pin8
Pin9
Pin  10

Pin  11

Pin  12

Pin  13

Pin  14

Cap

Viewed from free end  of pins,

Heater
Catr,ode
Gl.Id

First Anode
Second  Anode
No  pin
Deflector Plate YI
Deflector Plate Y2
Third Anode
Deflector Plate X2
Deflector  Plate XI
No Connection
No  Pin
Heater
Final  Anode

December.1961                                                                                                                                       ADVANCE   DATA,   Page  5
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31 881 EDISWAN

3 I 88 I
CATHODE  RAY TUBE-ALL ELECTROSTATIC 3±'  DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

ro±2DIA-+
i!

All  Dlmenslons  ln  mm.
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EDISWAN

A

51 882

3 I 882
CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  5"  DIA.

Helical  Post  Deflection  Acceleration
For  High  Performance  Oscillography

GENERAL

;;d:a:::h:;,C:;,::C:!{:ji:#eh:y:;i::h:=:,£ey#i:d:eef;eh=#=:S:fo!;::lhv:i:i
::3'!tci:'°dnefl°efctho{:hp,:::;a.ar:t£:a.ug|:eat::r::nsj|Sea::#:.nlsed

RATING
Heater Voltage
Heater Current
Maximum  Final Anode

Voltage
Maxlmum  Second  Anode

Voltage
Maxlmum  First and Third

Anode Voltage
Maxlmum  Negative  Gr]d

Voltage
Maximum  Pasltlve  Grid

Voltage
Maximum  Thlrd  Anode   _

Peak Voltage to X or Y
plates

Maximu in Heater/Cathode
Voltage

Maximum  Isolating  Shleld
Voltage

Maximum  Deflector Plate
Shield Voltage

Vl,                                     6.3     V

lh                                   a.6    A

Va4("x)               12     kv

Va2(max)               800        V

Vat,a3(max)            2     kv

Vg(max)             -200       V

Vg(max)                      0*      V

Va3(pk)max           500       V

Vh-k(max)             180       Y

Vis(max)                       2.1 kv

Vdef(max)                    2.1 kv

* The grld must not become positive with respect to cathode.
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51 882 EDISWAN

31882
CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  5`  DIA.

Hellcal  Post  Deflectlon  Acceleration

For  High  Performance  Oscillography

INTER-ELECTFLODE   CAPACITANCES   (pF)t
Ca:,he°cdtd:j£:Isother

Grid/All other electrodes

xlDE#=Tn':gp,pa'taete/x2

T4DEfif::f:tj:gpFa,ta:e,T2

X`otDh:f;eel:i:t8r:taetse/A"

X2otDh:f:eel:i:8rop|aetse/A"

YtotDheefie:i:nct8r#a:se/All

Y2otDheeflre:i:nct8r:!a:se/A"

t  \Mth  holder balanced  out.

ck-al I                                  4.6

cg-a, ,                             6.4

Cxl -x2                               1.9

cy,-y2                                1 -5

Cxl -all                               3.5

Cx2-a| I                               3.5

cyl -a"                          2.8

cy2-a, ,                             2.8

POST  DEFLECTION   ACCELEIIATOR-Hellcal
Resistance                                 Rpda                        200ioo         MQ

ORIENTATION

s;ej§°::a!|!jw!a:riteoh:::;;:aep;P!{:W:I:fh:,t%jp#l|aat;£#:hfe:sd;e!fl:e::ft:'::
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EDISWAN

EiEI

A

A

51B82

3 I 882
CATHODE  RAY  TUBE-ALL  ELECTROSTATIC  5"  DIA.

Helical  Post  Deflection  Acceleration

For  High  Performance  Oscillography

DIMENSIONS
Maximum  Overall  Length

Maximum  Screen  Diameter

Maximum  Neck  Diameter

469      mm

135.4  mm

52.55mm

MOUNTING

:::a°;u::::t;¥S|§[::ieEn:i:ija:vie::!s§u;jib;f§b:e:::s:b;:i:i:eec::#:io|i!°::n:i::!j
accommodate  the  tube  overall  length  tolerance  and  a  small
amount of lateral  float to  ensure  good  pin  contact  wlthout
stralning the base.

SCREEN   PHOSPHOR§
Type                Colou r                       Pe rs isten ce                 APpl ication

TI       G reen                              Medlum                     Visual

T3      Blue Actinlc                 Short                         Photographlc

T4      wh|te                          Medium  short       ¥LSouta:!raphic

T6      YellowAlterglow      Long                           Vlsual

T7      0rangeAfterglow    Very Long               Visual

T8      Yellow Afterglow      Medlum  Long         Visual

December.1961                                                                                                                                    ADVANCE   DATA.   Pag®  3
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51 882 EDISWAN

3 I 882
CATHODE   RAY  TUBE-ALL  ELECTROSTATIC  5"  DIA.

Helical  Post  Deflection  Acceleration
For  High  Performance  Oscillography

TYPICAL   OPERATION
Final Anode Voltage
Second Anode Voltage
First and Third  Ariode

Voltage
Grci:t.B:#Voltagefor

Isolation  Shfeld  Voltage
Deflector plate Shield

Voltage

Va4                                    10     kv
Va2                    180to590        V

Vat ,a3                                 1.67kv

¥fs                i?5`7° t-o¥.7* k¥

Vdef                     1.57 to 1.7Skv

*The   inner  end  Of  the   helix  and  the  isolation   shield   are

;::::t¥aidont:i:::eeiein::ddees:hbear::ib:;d#:::ust#,eonc:a:eat
are  minimised.

tf*d::,t;:.:a:r|t:yoy:fdh:eE:ce#:ip?::c,t:;;:ebsyhi#apt?::n:ifa't::n:Log`:

i:rc:na::ctpeudrpeoxsteesr::I:yd:5etffi:oTsop,,aattfeo:h::,,:,5P]fl,2,may

DEFLECTION  CHARACTERISTics-Under above
conditlons

SensitMty of x plates                  Sx

Sensitivity of Y  plates                     Sy

Useful  X  Plate Scan
Useful  Y  Plate Scan

#Jmmry
2800F3 mm/V

10cm
4€m

rr:einutnhdee::fftereso?°tth:}t'Lfae"fawc:t.hinacircleof5mmradius
Orthogonality of deflectlon  axes :    ± 1%

I::ia::8ferso:ftaer=:::::=Sizgie°jytLeorues¥huLsi:g%y«'not
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EDISWAN

r\

a

fi

51 882

3 I 882
CATHODE  RAY  TUBE-ALL  ELECTROSTATIC  5'   DIA.

Helical  Post  Deflection  Acceleration
For  High  Performance  Oscillography

-450±5

SIDE  CONTACT-CT8

BASE-814A  (Dlheptal)                   x2

Vlewed from free end of plns.

CONNECTIONS
Plnl

Pln2

Pin3

Pin4

Pins

Pin6

Pin7

Pin8

Pin9

Pin  10

Pin  11

Pin  12.

Pin  13

Pln  14

Cap
*

Heater
Cathode
Grid
No Connectlon
Second  Anode
No  Pin

No Connectlon
No Connection
First and Third Anode
No Connection
No Connectlon
Deflector Plate Shield
No Pin
Heater
Final Anode
Isolation  Shield
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Associated   Electrical  Industries  Limit:ed
Electronic Compenents  Division

Tel.:   GERraLrd   9797



31882 EDISWAM

3 I 882
CATHODE  RAY  TUBE-ALL  ELECTROSTATIC  5'  DIA.

Helical  Post  Deflection Acceleratlon
For  High  Performance Oscillography

A.ll  Dimenslons  ln  mm.
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AEI

n

a

Cathode-ray  Tube 51 all 2

GENERAL
The  31C12  is  an  electrosta,tica.Ily  focused  and  magnetically  deflected  cathode-ray  tube
intended  for  use   in   Radio   DF  Compass  equipment.    The  tube  is  aluminised,  has  a 6"
diameter flat  face,  and  is available  with  a " T2 "  screen  which  gives  a  blue-green  trace
of  long  persistence.

RATI NGS
Heater voltage
Heater current
Maximum flrst and  third  anode voltage
Minimum  first and  third  anode  voltage
Maximum  second  anode  voltage
Mad*T(uh:a:::tneer!:#e°)devoltage,

M*(uh:aE::knehgeaattj::/)Cathodevoltage,

Vh
lh

Vat,a3(max)

Vat,a3(min)

Va2(max)

Vh-k(max)                       180                    V

V h-k(p k) max                 400t±               V

* 14kv is a design  centre  rating, the absolute  rating of 15.5kv  must not  be exceeded.

t Absolute  rating.
i During  a warming-up  period  not  exceeding  1  minute.

I NTER-ELECTRODE   CAPACITANCES
Grid/All  other  electrodes
Cathode/All other electrodes

Cg-all

Ck.all

These  capa.citances  include  an  AEl  duodeca.I  holder  type  CRT92/7.

5.5             pF
6.0             pF

TYPICAL   OPERATION
First and  third  anode  voltage                                                          Va|,a3                             12                kv
Second  anode voltage for focus (ra.nge)                                    Va2       -100to  +300                 V
Grid  bias voltage for cut-off of raster                                      Vg                 -30 to -72                 V
Mi:jrm:omdup,ea:fo:°oii:#c°adt::a:jen.8ravy°::ab8eeupto5oftA

25V

August,1962                                                                                                                                                                                  Page  1.  Issue  1

Associated  Electrica]   Industries  Limited
Radio Components Department

Tel:   GERrard   9797



51 01 2 Cathode-ray  Tube RE
F -      !!9#-

All  dimensions  in  millimetres.
Not to be scaled.
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EDISWAH

EiE

31 01 5

3lc13

CATHODE   RAY  TUBE
Indirectly heated-for Radio  DF Compass

TENTATIVE

GENERAL

fTaa:y:,t3:1:Cais+Sha:aa#ai::fs%ih#i.:ii:.d,ha=|:::#d:#ec:a:t;h:flda:

:a:ce#=::::::edof::Tdre:d:t:ecEe?p::r:s;i:;tna::#:::,::r?ctfonni:;3|!

RATING

Heater voltage                                         Vh                            6.3      V
Heater current                                       lh                             0.6      A

¥f:#{:hia¢en:r:;d:ergx:°°;;t!a;e:e vo,Cage #:(:):)     1:!*5   :}
* : 2¥k+s maaxq:sLgmn ::::r:otrabt:n:;ce:2:d:bso,ute  rat:ng  a,

INTER-ELECTRODE   CAPACITANCES

Grid/All other electrodes                      cg.all                        4.7     pF
Cathode/All other electrodes             ck.all                       5.3     pF

]#:aeec:,aR#t:f.Ces   include   an   Ediswan   Clix   wafer   type

TYPICAL   OPERATION

Anode Voltage

Fri!£oBiaivf::tuas8eedfff:ecut-Off of
AVP5o#ea?:::tM°o::i:tit:duuplatt:ng

M¥:tHh:og3efpo:r:;Mio:gp:ea:uf;T5#i'o?tit;g

Va                               9.5  kv

Vg           -43to-93      V

30V

3SV

A reslstance should  be inserted  in the anode circuit in order

::ijffifht.hoev:isf*sajrd8eetchuerrteunbte:°100mA(max),intheevent
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51 01 5 EDISWAN

3'C13

CATHODE   RAY  TUBE

Indirectly  heated-for  Radio  DF Compass

TENTATIVE

DIMENSIONS

Maximum  Overall  Length
lvlaximum  Face  Diameter
Maximum  Neck  Diameter
Approximate Nett Weight
Approximate  Packed  Weight

CAP<avity CT8

BASE-B12A (5 Pin)

CONNECTIONS

Pinl
Pin2
Pins
Pin4
Pins
Pin6
Pin7

Pin8
Pln9

Pin  10

Pin  11

Pin  12

Cap

458      mm
160      mm
35mm

2±      'bs
16±       lbs

Viewed  from free end  of pins

Heater
Grid
No  Pin
No  Pin
No  Pin
No  Pin
No  Pin
No  Pin
No  Pin
No Connection
Cathode
Heater
Anode
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EDISWAN

A

r\

A

51014

3IC14

CATHODE   RAY  TUBE

Indirectly  he@tedTfor  Radio  D.F.  Compass

GENERAL

:a;i;i:3u::;e:i::e#:;:t:a:i;i;jiijgi#:{§:i;i;d;:inch;::;s:tdfji"::es:i§:::i¥j;d%}§

RATING

E:::::!:I.¥8=
„M##=#fT=5fv?#gE
Maximum  Heater/Cathode Voltage

6.3V
a.6A

10*    kv
7.5  kv

d.c.  (heater  negative)                               Vh-k(max)       150         V

* : 2.5vkJs maafie:iug:  cme::trenor:tkg.exTc::d:::olute   ratlng  of

INTER-ELECTRODE  CAPACITANCES

8:#/£':/it,te:the::Cetr:cdtersodes             :i::'i'i              §:i    ;i

These capacitances include an AEl wafer-type duodecal holder.

TYPICAL  OPERATION
Anode Voltage
Grt!£oBj:yo°c!::8:{Pnrecut-Off of

Avj5Opgep:::tMo£:aft,¥:duuplatt:n8

Ma8[tRri:og:efpo:I:;M:a::P:ea:uf:¥o:i!l#8

Va                           9.5  kv

Vg       43to-98       V

30V

35V

A resistance should  be inserted  ln the anode  circuit in order

;:i'ffi#oev:isf:sa,rd8eetchuer?unbte:°1°OmA(max),lnth®event

f.bruary,1962                                                                                                                                                           Isiue  1.  Page  1

Assoelated  Electrical   Industries  Limited
Electronic Components Department

T.I:  -GERnrd   9797



51014 EDISWAN

3lc14

CATHODE   RAY  TUBE

Indirectly  heated-for  Radio  D.F. C6mpass

DIMENSIONS
Maximum Overall  Length
Maxlmum'face Diameter
Maximum  Neck  Dlameter
Approximate Net Weight
Approximate Packed  Weight

CAP-Cavity (CT8)

BASE-812A (5 Pin)

CONNECTIONS
P!nl
Pin2
Pin3
Pin4
Pln5
Pin6
P!n7
Pin8
Ping
Pin  10

Plnll       -

Pln  12

Cap

Viewed from free end Of pins

Heater
Grld
No Pin
No Pin
No Pin
No Pin
No Pin
No Pin
No  Pin
No Connection
Cathode
Heater
Anode

February,1962                                                                                                                                                                       Issue  1.  Pa€®   2
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EDISWAN

Ei]

A

31 081

3 I c8 I
CATHODE  RAY TUBE-ALL ELECTRoSTATIC 6" DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

GENERAL

I:fiec3t`j::`a:Sceie:'aatt{osnc.reitnj€a:I?tdaeb,eRa¥orTuhbj:hw;trhec?s:;tn-
instruments.

RATING
Heater voltage                                        Vh
Heater current (approx)                     lh

g;:i#iji::ini;::i::rd#ii:;i;::i;;,gi!,
Minimum  Negative  Grid

Voltage (Cathode Hot)
Maximum  Positive  Grid

Voltage (Cathode Cold)
Maximum  XI  plate/X2  Plate

Voltage

#=::::E4e::::;€ya:hp::teevvo:£aggee¥%:Et:t:;x,
Maximum  X  PlateIThird

Anode  Resistance
M%i:duemRts?s!taat:cT!rd

MaD(lmum  Grid/Cathode
Resistance

Mlnlmum  Heater/Cathode
Resistance

Minimum  Grid/Cathode
Resistance

Vg(min)

Vg(max)

Vx|-x2(max)

2.5  kv
1kv

.200       V

_0*V

200V

1kv
1kv

150V

Rx-a3(max)              5    Mr2

Ry-a3(max)               5    MQ

Rg-k(max)                 2    Mr}

rh-k(min)                  2t  Mr2

rg-k(min)               10     Mn
* The Grid must not become positive with respect to cathode.

t Heater loov  Negative with  respect to cathode.
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31 C81 EDISWAN

3lc8I
CATHODE  RAY TUBE-ALL ELECTRoSTATIC 6' DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

INTER-ELECTRODE   CAPACITANCES   (pF)
Cathode/Al I other electrodes
Grid/All other electrodes
xtDE#&i,tn!g8p,pa!taete/x2

ylD:3:=cit#pElta:e/y2

x`e,B=flr::i:8e£::tpet/&12other

X2e,:#dt::8e::=tpet/A#ther

y`eR:flreo::ns8e:[caet;¢A+2other

Y2eR:freo=:ns8e:|aet;!A+iother

y`D:fi€=Cjt#pi|::e(/axp`proorx¥2

Y2D:;f::€jt#pEi::e(/axp`pr°orx¥2

ck.all                              8
cg-al,                              17

Cxl -x2                            2.5

cy,-y2   -                         3

Cxl-all.less  x2           8

Cx2-all,less  x1            8

Cyl-all,less  Y2             7.5

Cy2-all,less  Y1              7.5

Cyl-xl or x2                0.1

Cy2-xl or x2               0.2

DEFLECTION   DISTORTION

;n:::I¥atcpnar:h:!fiec:io¥iicTa#:etno::[!f::t.h:wsa:c::ill:rba::n:::deigtee:£a!

:ij:O;F:uTnoe:u#;£o:!!;:f£:d'|:;uO;dft::':err¥'#y¥:3nh:tshtne;¥;#ceen':h¢!

ORIENTATION

;:;:#!a,:;Et:hiite:gc,:3;*!:#,:t!y:.flse:'ii,:i:::.5c:ut:L%ea!#uE;a:#vd:
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EDISWAN

A

A

Eii]

51081

3IC81

CATHODE  RAY TUBE-ALL ELECTROSTATIC 6" DIA.
Post  Deflection  Acceleration

For. High  Precision  Instruments

MAGNETIC   SHIELDING

i;%:it!{;va;;e:::ihi:siiii:::;ii§°:::i§::}iis:::e;i:i;8;d;;::::jfi§:#':i:§d;::ji:;i§j

its:a!te:;:!ta`!n:ge,!#gs:t;et:,:ic#pc:ygTneenttc.:::?.sc:rnoFrosdmuoc:t:;E!

DIMENS]ONS

Maximum  Overall  Length
Maximum  Screen  Diameter
Maximum  Neck Diameter

MOUNTING

i!hai}:i::t;!e:i:i:i:ra;e;§*:i:gei£:;i£W:i;::::bs::iy!-j!::oei!:ei#ioi|i!:;:r!ii
;:eel:'u|een§tohodt°i:nra:::t:::a:ToaJ`tasTfrnn,tng°ftiaetebr±ae?Oat

SFPReEEN  -P:a?oSu:H°RS          pers,.stence               ApP//.cotjon
T1    -Green                               Medium                      Vlsual

=2     %uh:t!ct[n[C             #e°dr,turn short      ![§:§t:a;jorga:hp`;,c

F;6     8er`::;eAAf;teerr8g'i°oWw    +%t;Long              Visual
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51 081 EDISWAM

3lc8'
CATHODE  RAY TUBE-ALL ELECTROSTATIC 6' DIA.

Post Deflection  Acceleration
For High  Precision  Instruments

TYPICAL   OPERATION

!¥?:n#!:#f:;tiego
fhrj!:dvA°it%:current
Flna[ Anode Current

(= Screen current)                          la4

4kv
2kv

esoV
2kvroy
lwh

2A
The line width at  lscreen =O.5wA  ls 0.5  mm.  measured  on  a
circle of 50  mm. diameter.

CHARACTERISTICS
Second Anode Voltage (focus

:ra:::ii§;::i:it¥:y`::ac4u:-::3)
T Plate Sensltivity  rya4=Va3)

X Plate SensltMty ova4=2Va3}

T Plate SensJtMty ova4¥2Ved

350

es
.70i7

`#_mmN

#::':
710

Va mmry
Gi£±°2'j:8Ae,(farjv=)2atv                    vg                  <®2        V

:sheefui]sa:ens:?;|!tn!::tzja°err?r8iflt#:°f:r°£5'o%Sb;h:no7®5:%ha:f£?a:

Tr:eLutnhdee€:nctt* :i::ewt!i'bf:I;a:el.thin a Circle of 7 mm  radlus
The minimum  useful screen  area !s a circle of 7 cm  radius.
Orthogonality Of deflection axes is  ±  1°.

:fh:heed:::f:i:c::t;r[twn!:tFeev::t:jfm=:Sj:hn:::icnhraer=7n5g°/:
by more than 2±%.
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EDISWAN

A

A

a

51081

3lc8l
CATHODE  RAY TUBE-ALL ELECTRoSTATIC 6" DIA.

Post  Deflectjon  Acceleration
For  High  Precision  Instruments

SIDE   CONTACT-CT8

BASE-814A (Diheptal)

CONNECTIONS
Pint
Pin2

Pin3
Pin4
Pins
Pin6
Pin7
Pin8
Pin9
Pin  10

Pin  11

Pin  12

Pin  13

pin  14
Cap

Vlewed  from free end  of pins

Heater
Cathode
Grld
First Anode
Second Anode
No  Pin
Deflector Plate YI
Deflector Plate Y2
Third Anode
Deflector Plate X2
Deflector Plate XI
No Connection
No Pin
Heater
Final Anode

December,1961                                                                                                                          ADVANCE   DATA.  Pqu  s
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31 081` ED]SWAN

3lc8l
CATHODE  RAY TUBE-ALL ELECTRoSTATIC 6' DIA.

Post  Deflection  Acceleration
For  High  Precision  Instruments

..i          ..

9

i-
±.     `..        \             .               I                                .

182mou

500

.JELRE.NCEIINES2Dl^max

BIt^

All  Dlmenslons  ln  mm.
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EiE

A

A

Cathode-ray  Tube 51 D1 2

GENERAL
The  31D12  is  an  8±"  diagonal  rectangular  tube  with  90°  magnetic  deflection  and   low
voltage electrostatic focusing.   It is suitable for use in industrial monitoring equipment.

RATI NGS
Heater voltage
Heater current
Maximum second  and fourth  anode voltage
Minimum second  and fourth  anode voltage
Maximum  third  anode voltage
Maximum first anode voltage
Maximum  heater/cathode voltage,

d.c.   (heater negative)
M*T(uh:a!::kn:geaattjevre/)Cathodevoltage,

Vh                                           6.3
lh                                                  0.3*

Va2,a4(max)                           15**

Va2,a4( in in)                              8. 0

Va3( max)                     ± 700
Vat ( max)                          400

Vh-k(max)                         200

V h-k( p k)max                     400t±            V

*    The cathode-ray tube  heater should always be connected  at the chassis end if used in a

series  heater chain.
** 15kv  is a design  centre  rating, the absolute  rating of 18kv  must not be exceeded.

t   Absolute  rating.

±    During a warming  up  period  not exceeding one  minute.

INTER-ELECTRODE   CAPACITANCES
Grid/all other electrodes                                                                  cg.all
Cathode/all other electrodes                                                         Ck.all

7.0§     pF
3.0§      pF

Anc:da:,#(nadp::ooxd.i 4/externa' conductive                           ca2,a4.M                          400          pF

§  Inter-electrode capacitances with  holder capacitance  balanced out.

TYPICAL   OPERATION
Second  and fourth  anode  voltage                                                 Va2,a4
First anode voltage                                                                             Va|
•Third  anode  voltage for focus  (range)                                        Va3

Grid  bias voltage for cut-off of raster                                       Vg
Avf:rra8ineoz:#tjto°npue:ktomt°5dou[itin8Voltage

12kv
300V

•      ±200             V
-30 to -72            V

24V

August,1962                                                                                                                                                                              Page 1, Issue 1
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51 D1 2 CaLthode-ray  Tube RE

VIEW   0F  FREE  END

All  dimensions  in  millimetres.
Not to  be scaled.

Notes*gu::i::.o:s:.,:!;:c?:#n:::Fi?r::m¥#,a!n#uhi#pe`eei,#pe#):#L##v:sb:T;

**|.?:#::#:i;3ii'n3#;#i#:e:%'i::?oth.:b#d,I;fet¥#eiit:E:u:i
the  base.

Page 2
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a

A

a

CaLthode-ray  Tube 51 D1 5

GENERAL

The  31D13  is  an  8±"  diagonal   rectangular  tube  with  90°  magnetic  deflection  and   low
voltage  electrostatic  focusing.    It  is  intended  for  use  in  television  studio  monitoring
equipment.

RATI NGS
Heater voltage
Heate+ current
Maximum second and fou rth anode voltage
Minimum  second  and  fourth  anode  voltage
Maximum third  anode voltage
Maximum first anode voltage
M#:rmn::a:Fvr:C(adt.hc?)devoltage,

Mi#:rmn::::jvheei::cr./)Cathodevoltage,

Vh                                                    6.3

lh                                                       0.3*

Vaz,a4( max)                                  16* *

Va2.a4(in i n)                                      8. 0

Va3(mx)                         ± 500
Val (mx)                               500

Vh-k(max)                                   200               V

Vh-k(pk)max                             400t±          V

*   The cathode-ray  tube  heater  should   always   be  connected   at  the  chassis  end   in   a

series  heater  chain.
** 16kv is a design centre rating. the absolute rating of 18kv must not be exceeded.

t   Absolute  rating.

i    During a warming-up  period  not exceeding one  minute.

I NTER-ELECTRODE   CAPACITANCES§

Grid/All  other electrodes
Cathode/All other electrodes

§   These capacitances  include an  AEl  duodecal  holder type  CRT92/7.

TYPICAL   OPERATION

Second  and  fourth  anode voltage
First anode voltage
Third  anode voltage for focus (range)
Grid  bias for cut-off of raster
AY:road8ue,apt::*:Opt:aTk5#ulatingvo[tagefor

Va2,a4

Vat
Va3
Vg

9.0         pF
7.0        pF

12kv
300V

-300 to  +300           V
-30 to -72           V

24V

August,1962                                                                                                                                                                                  Page  1,   Issue  1
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51 D1 5 Cathode-ray  Tube RE

-6®3^fro¥,C:k'.Oak"'±:o.

IC
a''

VIEW CF FREE END.

All  dimensions  in  mllllmetres.

Not to  be scaled.

Notes
*i::lips:hs:t:h::f:uncs§e{So:i;:i:g:8:iiein:tu::tajjk::hj!ne:€tiis:ri:fii:oh;##se:t:I:tat:::2,CiF:)cea¥u:?:::od:';::t:ab{e:d:

t Determined  by  Reference Gauge  No.13.



CB
n

L=

a

Cathode-ray  Tube 51 Dll 5

GENERAL

The  31D15  is  an  8±"  diagonal   rectangular  tube  with  900  magnetic  deflection  and   low
voltage electrostatic focusing.   It is intended  for use  in  industrial  monitoring equipment.

RATI NGS

Heater voltage
Heater cu rrent
Maximum second and fourth anode volta.ge
Minimum  second  and  fourth  anode  voltage
Maximum  tliird  anode  voltage
Maximum  first anode  voltage
Maximum  heater/cathode voltage,

heater  negative  (d.c.)
Maximum  peak  heater/cathode  voltage,

heater  negative  (d.c.)

Vh                                          6.3
lh                                              0.3*

Va2,a4(max)                       15**

Va2,a4(min)                           8.0

Va3(max)                  ± 700
Val (max)                        500

Vh-k(max)                       200

Vh-k(pk)max                   400t±                V

*   The cathode-ray tube  heater should  always  be connected  at the chassis end  if  used

in  a series  heater chain.

** 15kv  is a design  centre  rating, the absolute  rating of 18kv  must not  be  exceeded.

t    Absolute  rating.

I    During  a warming-up  period  not  exceeding  one  minute.

I NTER-ELECTRODE   CAPACITANCES

Grid/All  other electrodes
Cathode/All other electrodes
Anode 2 and Anode 4/Externa.I conductive

coati ng (app rox)

§§§
Cg.all                  7.0               8.5               pF

Ck-all                  3.0               3.5               pF

Ca2, a4-M                      400                         P F

§     Inter-electrode  capacitances  with  holder  capacitance  ba.Ianced  out.

§§  Inter-electrode  capacitances  including  an  AEI  B8H  holder VH68/81  (8-pin).

TYPICAL  OPERATION
Second and fourth anode voltage                                                    Va2,a4                              12                kv
Fi rst anode voltage                                                                                Vai                                400                  V
Third anode voltage for focus (range)                                           Va3                           ±200                  V
Grid bias for cut-off of raster                                                         Vg                 -30 to -72                 V
Average  peak/peak  modulating voltage

for  modulation  up  to  150pA 24

August.1962                                                                                                                                                                                           Page   1.   Issue  1
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51 D1 5 Cathode-ray  Tube RE

VIEW   OF   FREE  END

All  dimensions  in  millimetres.

Not to  be scaled.

Notes
*    During the face sealing operation the glass in this area (total 22 mm) may be disturbed.

sAhsotui:Snhoatp:e°fgtrt:pce°dnt;[ut:i:i:tj,:trhejgsj::e:n|:¥sbsep:]ctj:Frp:::aYuetio°nrsc:rnecat:#e(sbuu:£
as the  use  of  resilient  packing  material).

**fTTfj5i°ecreeatd:°arnih:eBa#wb::t:on::Svee#e°eu|}d.nT°htebdees|jg8id:¥tT::::a:i:th::PduLde!:::

that  the  wiring  cannot  impress  lateral  strains  through  the  socket  contacts  on  the
base.



EDISWAN

1

A

Zil

51E12

3lE12

12'  RADAR  CATHODE  RAY  TUBE

Electrostatic Focus-Magnetic Deflection

GENERAL

;f::##Siah{:t"u¥euE±n±S::d[s:esattah;°t¥ai#a::t:uif:a:beieavi:i.r:°d#

RATING

Heater voltage (volts)                                        Vh
Heater current (amps)                                      lh
Maximum  Final Anode Voltage (kv)

lvlaximum First Anode voltage (volts)         #(±m££#))
Minimum  Final Anode Voltage (kv)

MRE:¥autlmvei#fi:::i)e v°ttnge (Heater vhk(mar)      leo

*TTh£X#uut:Mrs:';n±u°##¥k!iam:sets'n8ont€:n:rceeeEaetj:8.

INTER-ELECTRODE   CAPACITANCES {pF)

::::,oEdae7Eharth                                               :E:E                     ;
Second and Fourth Anode/External

Conductive coating                                       ca2 +4.M         1500

These Capacities  include an  Edlswan  Clix  holder CRT 92/7.

DIMENSI0NS

Maximum Overalr Length
Maximum  Diameter
Maximum Neck Diameter
Approximate Nett Weigh.
Approximate Packed Wergbe

Dec.r]+bar. t%1                                                                                                                                           faue 1. Pug 1

Associated  E[ectricat  Industries  Limited
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51 E1 2 EDISWAM

3IE12

12'  RADAR  CATHODE  RAY  TUBE

Electrostatic Focus-Magnetic Deflectlon

TYPICAL   OPERATION

Flnal Anode Voltage (kv)
Flrst Anode Voltage (volts)
Third Anode Voltage for focus (mean)

(volts)
Grid Bias for cut-off Of 250mm focussed

line (volts)

AvyeoT£:efpoera:a::,ati::kupT:i:ba:Ag*

Persistence T6 Screen (sees)
Persistence T7 Screen (sees)

Va2+4                      12
Vat                         300

Va30

Vg                 33-77

24
SOT

175t

;f:i::,:ffu::b:es,led:;E:a:t:::=x{:hr:tte§,;m]Fr%¥:n;a:nh:;:T:::d:e.ccaeyes3::o#
•m:3Fng¥p::i:e:s:sd:::lewt:hb,:rfv`:,:e:t;f':ne:?c:rrrse':tY'y

Jchree:|Eotr2:Si}VV:a#L#hoeitahne:reaATft6e::,no8wYse:'r°e¥n?fter8'Ow

BASE-Duodecal (812A)

ANODE CAP  IN
LINE±Y{j5HSPIGOT

CAPLcavlty (CT8)
VI®wed from free end of pins.

D®cembe..1961                                                                                                                                                            Issue 1. Page 2
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EDISVAN

Eil

EiE]

ZI

51E12

3]E12

12"  RADAR  CATHODE  RAY TUBE

Electrostatic Focus"agnetlc Dedectfon

CONNECTIONS

pin 1                               Heater
Pin  2                                 Grid

Pin 3                               No  pin
Pin 4                              No pin
Pln 5                              No pin
Pin 6                             Third Anode
Pin 7                             Internal connection
Pln 8                               No pin
Pin 9                              No pin
Pln lo                           Flrst Anode
Pln 11                             Cathode
Pln 12                            Heater

h

8
NP
NP
NP
a3
IC

NP
NP
al
k
h

Cap                               Second and  Fourth Anode                 a2+4

Detawh.r.1esl                                                                                                                                  beti® 1, Pug a

Ass®¢-iated  Electrical  Industries  +I+'m€ted
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51 E1 2 EDISVYAN

3IE12

12'  RADAR  CATHODE   RAY  TUBE

Electrostatlc Focus-Magnetic Deflection

• Rlng  Gauge Dlstance from centre of Screen

(mm) (mm)

280 93 ± 10
230 150±   9
1cO 191  ±    8
1sO 222 ±   7
80 249 ±   6
36 272 ±   3.5

All dlmenslons ln  mm

Dee.inb.r.1961                                                                                                                                            haue 1, Png. 4
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Ce
a

a

A

Cathode-ray  Tube 51 E1 5

GENERAL

i::r,ehp3:1,#.p'iii:,tTocan.gseTeenti::i':a:f:of[::s:::ah::,:::!':s:t::,n2:,Pat:hi:d::e-ntr,:#.e:a:;ieT#,I:i#:i:i::n:i:
specification CV429.

RATI NGS
Heater voltage
Hea.ter cu rrent
lvlaximum second anode voltage
Minimum  second  anode  voltage
Maximum first anode  voltage
Maximum  heater/cathode voltage,

heater  negative  (d.c.)

Vh

lh

Va2(max)

Va2(min)

Vat(max)

Vh-k(max)

* The  maximum  ratings  are  absolute  maximum  values.

I NTER-ELECTRODE CAPACITA NCES**
Grid/Earth
Cathode/Earth

**  With  holder  capacity  balanced  out.

TYPICAL  OPERATION
Second anode voltage
First anode voltage
Grid  bias for cut-off

<8.0          pF
<8.0          pF

15kv
300V

v8                       ndo to -9o            v
Avf::agmeo3:Fakt,:%ena#tood;batjAgvo,tage

Deviation  of unfocused  and  undeflected
spot from centre of screen

Maximum  unfocused  spot diameter for 50 ffA  beam  current
Ma.ximum  line width  for  5044A  beam  current
Persistence of T6 screen  (long yellow afterglow)
Persistence of T7 screen  (very  long orange afterglow)

24V

<15           mm
15mm
O.5t     mm
50±s

200±§            s

t looHs  pulse  at  100  p/s.   100/4s  line  scan  250  mm  long.
I  Persistence  is  defined  aLs the time taLken from the cessation  of continuous excitation for

the  lumina.nce to decay from 1  foot lambert to approximately 1% of that value.

§ The  T7  screen  is  liable  to  burn  even  at  low  values  of beam  current  if operated  with
stationary  or slow  moving  spot.

August,1962                                                                                                                                                                                        Issue  1,  Page 1
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51 E1 5 Cathodelray  Tube Ce
3

-2USEFULSC

27±3

18+2•S

6 \`,9±2RAD

\L::
\omo

REFERENCE     LINE

34  min   DIA

All  dimensions  in  millimetres.

t  Beginning  of curvature  point at which  36.1  dia.  ring gauge  is  stopped.

*  Ring   Gauge Distance from centre of Screen
(mm) (mm)

280 93±10
230 150±   9
180 191±   8
130 222±   7

80 249±   6
36.1 272±   3.5

CONNECTIONS
Pin  1          Heater(h)                                                      Pinl0    Firstanode(al)
Pin2         Grid(g)                                                          Pinll    cathode(k)
Pin  6         Internal  connection  (lc)                       Pin  12    Heater(h)
Pin7         Internal  connection  (lc)                      Cap         Second  anode(a2)

Anode cap  in  line with  spigot  ±|5°

®



Ce
A

A

n

Cathode-raLy Tube 31 E1 4

GENERAL

:|he:,3.1.E|ft::?.'c4u"sf#::o,:ai'srienc,teanng:tar.t.u::eyLth.e7,eovi:.:gnn%icdf.efie.ctni,::.2:!'eoq:i#teang,:

RATI NGS

H eater voltage
Heater cu rrent
Maximum  second  a,nd  fourth  anode  voltage
Minimum  second  and  fourth  anode  voltage
Maximum  third  anode voltage
Maximum first anode voltage
Maximum  heater/cathode volta.ge,

Ma:##£:i:;k:i:e:a:t::r:/;cathodevoltage,

Vh
lh

!;;!¥):nx,,             ±

6.3
0.3*

16**
10

500
500

Vh-k(maD<)                                       180

Vh-k(pk)max                             400t±          V

*   The cathode-ray tube  heater should  always be connected at the chassis end in a series
heaterchain.

** 16kv is a design centl.e rating, the absolute rating of 20kv must not be exceeded.

t   Absolute  rating.
±    During  a warming-up  period  not  exceeding  one  minute.

I NTER-ELECTFLODE   CAPACITANCES§

Grid/All  other electrodes
Cathode/All  other electrodes
Anode 2 and  Anode 4/External  conductive

coating  (approx)

9.0
7.0

Ca2,a4-M                                   1,300

§ These  capacitances  include  an  AEI  duodecal  holder type  CRT92/7.

TYPICAL  OPERATION

Second and fourth anode voltage

!§f';ia:gi::Sg=i;:#:ai§:::pi:e:r:t:::tf:jd:#|:A:(,:ag::e:!itnge

Note

iiaet:Ch:::Ssr::¥:::te::Si§i±a:i:::S;S::ie:cio;i:¥::t:,vi§:t!::ii:§£:fn#:,J;ujk::tor;;in;g¥tr!a;d:]§ii:d::e;X[i::S;:i::ef:ig:::::rii
per hour, the window will  normally provide adequate protection.
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51 E1 4 Cathode-ray Tube Ce
®

®

L"lTS   OF   USEFUL
SCREEN   AREA                               ,,,

viEw Of FREE END  OrsE)_hi2 6a3-SiN¥ET:£ERLNNIUENi3Wd!H

All  dimensions  in  millimetres.
Not co  be scaled.

Notes
*g|i:hns:hs:t!h::Pfi:s;:So:i:::eng:ri,ii::;r;;£Kit:i::neit§iirs:::r;e,;hn::azr::ase:te:I:i`::ra:c::in:):a:u:a::::od:I;:::ab{e:di

t Determined  by  reference gauge  No.12.



i-AEI   -,

n

e'

0

Cathode-raLy  Tube 51 F1 2

GENERAL

i:f#::d:T:i;S!i:.yh::i::::r;g:i:a:c:e:I;:e;i:t:h::;:#of:::;:e;d2,.;.ui:ae:A::.`cCz::::f!:;1ii:ci:;fn::ca:h::es:,:.:;t;r:aaiwa::ug:i;
has  a  long  ora,nge  afterglow.

RATI NGS
Heater voltage
Heater current
Maximum  second  and  fourth  anode  voltage
Minimum  second  and  fourth  anode  voltage
Maximum  third  anode  voltage
Maximum  first  anode  voltage
Maximum  heater/ca,thode  voltage,

Ma(£i.:)u#eearknhee8aatt:¥/ecathodevo!tage,
(d.c.)  heater  negative

6.3
0.6

16*
12

±700
400

Vh-k(max)                         180

Vh-k(pk)max                   400t±

* 16kv  is  a design  centre  rating,  the  absolute  rating  of 17.6kv  must  not  be  exceeded.

t Absolute  rating.
I  During  a  warming-up  period  not  exceeding  1   minute.

I NTER-ELECTRODE   CAPACITANCES
Grid/All  other electrodes
Cathode/All  other electrodes

Cg-all

Ck-all

These  capacitances  include  an  AEl  duodecal   holder  type  CRT92/7.

TYPICAL   OPERATION
Second  and  fourth  anode  voltage
First anode  volta.ge

=hr!jadb?:s°::,¥a°!:afoerf:urt{:Cffu;f(t::gee!
Average  peak to  peak  modulating  volta.ge

for  modulation  up  to  150pA
Centring  magnet flux  density
Maximum  distance  of centre of centring

field  from  reference  line
Persistence of T9 screen

¥::,a4
Va3
Vg

1 4-1 5
300

-100 to +300
-30 to -72

24
0-10

56
100§

V
G

mm
S

§  Persistence  is  defined  as  the  time  taken,  from  the  cessation  of continuous  excitation,
for the  luminance to  decay from  1  Foot  Lambert to approximal:ely  10/o  of that value.

Note
The  T9  screen  is  lia.ble  to  burn,  even  at  low  values  of  bea.in  current,  if operated  with
stationary or slow  moving spot.
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51 F1 2 Cathode-ray  Tube RE

L

DuODECAL  BASE
B'2A  7PIN

7FTDE-ETA!m

EEBEffLE_.LINEt

a'.
VIEW  OF  FREE   END

All  dimensions  in  millimetres.

Not to  be scaled.

Notes
* During the face sealing operation the glass in this area (total 30mm)  may be disturbed.

As the shape of the contour within this area may be either convex or concave the bulb
should  not  be gripped  within  this  region  unless  special  pr.ecautions are taken  (such  as
the  use  of  resilient  packing  material).

t Determined  by  Reference  Gauge  No. 7.

u



EDISWAN

e

®

®

51 G1 2

3lG12
CATHODE  RAY  TUBE

lndi rectly heated-for large screen Oscilloscopes

TENTATIVE

BASE-812A(7 Pin)

CONNECTIONS
Pinl

Pin2

Pin3

Pin4

Pin5

P'n6

Pin7

Pin8

Pin9

Pin  10

Pin  11

Pin  12

Cap

Viewed from free end of pins

Heater
Grid
No  Pin

No  Pin
No  Pin

Third Anode
Internal Connectlon
No pin
No Pln
First Anode
Cathode
Heater
Second  and  Fourth Anode
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a

a
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Cathode-ray  Tube 31 G1 2

GENERAL

!nii§3i:¥:h:e:'S€:a::y:::i:it:r::i;c:r:e;#js:c;a;io:£S[e:d::;:.;::;h;a8::;s:¥c:r:e:|#n:g;u§;rTa;:ids:;£#o§-:¥nifeug:i;
has  a   long   orange  afterglow.

RATI NGS

Heater voltage
Heater current
Maximum  second  and  fourth anode voltage
Minimum second  and fourth  anode voltage

%:#:aa!;;:;d::::i:a§;::;i:a!:ha:i:I:av8oe,'tage,
Vh-k(max)                                      180             V

Vh-k(pk)max                              400t±       V

* 16kv  is a design  centre  rating. the absolute  rating of 17.6kv  must  not  be exceeded.

±3:Sr:i;t:*aat;:8i.ng.upperiodnotexceedingoneminute.

I NTER-ELECTRODE   CAPACITANCES

€:::/ot':/it[[ eort he::Cter:£:od es                                      ::::''''
These capacitances  include an  AEl duodecal  holder type CRT92/7.

TYPICAL   OPERATION

Second  and  fourth anode voltage

::i:::8:uei:id:;!§ii:c!:;i:jjkt:i:::i:i;:4;:i:(f'm::V:I:I,:g8:,e,d
from  reference  line

Persistence of T9 screer`

¥:12,a4
Va3
Vg

::!     3E

1 4-1 5
300

+100-30 to -72

24
0-10

56mm
100§            s

§  Persistence  is  defined  as  the  time  taken  from  the  cessation  of continuous  excitation
for the  luminance to decay from  1  Foot Lambert to approximately 1°/o  of that value.

Note
The T9 screen  is  liable to  burn.  even  at  low values Of beam  current,  if operated  with  a
stationary  or  slow-moving  spot.

August,1962                                                                                                                                                                               Page 1.  Issue 1
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51 G1 2 Cathode-ray  Tube Ce

All  dimensions  in  millimetres.

Notes
* During the face sealing operation the glass in this area (total 30 mm) may be disturbed.

iilcfhhse:s:#enu§:t:h:e::r:j#e:n:tr;titkij;ngtth|::tr:e:§e:;)?in:#ses:jpt:cei:ic:::ceaxut?:ns°:r:Vteat::
t Determined  by  reference  line  gauge  No.13.

u
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EDISWAN

Eii]

Eii]

1

APPLICATloN   NOTES
ON

VACUUM  THERMAL   DELAY  SWITCHES

§a§[y;:e§ft:a§o!r;gi§a;tiicn¥:y:s!j::::tfc#;#;:::fidi%t;;Pn]i'::a:n::ct:=i§=aja}§

#§ive;::#§:i§j!n;riiin:i:i:i::::td;i;:iiii:lip:!s:i:i;;e;;iji¥:i8;
:&ui:rfncean::g:?fi?cvaentthr:d:°ctrj::'j:e,:;:rex#:cy?tin8W"I
Where reactive circuits are switched  or the contact current

]!aii#o!:idi;e[:t!ri|jj:!im;:::i:;:::€:i:bi::n:I;i;di:#i!f`::fi:;:nF!:j|iii

g§iidi;:i;im::i:tis::a;::;I:;;::n;:i;iiri§e;;t;;:t;ja;t:ieiipi:r:ii;iu::;ri:itt!;
yoltage.

iiiei!i,e:;t.gijbi:cu::;:?!h:::::x;riado:;;!nia¥r'::ci£:|sdg;iy::i:.gi,:v;e!:i!
conditions.
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EDISWAN
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rl

DLS1 0

DLSIO

VACUUM  THERMAL   DELAY  SWITCH

GENERAL

The  DLSIO  is  a  Vacuum  Thermal  Delay  Switch  with  an  AC
switch  rating  Of  6  amps  at  250  volts.  or  200  rnA  at  1,000
volts.   It has a heater rating of 1.5 amps at 4 volts. and switch
closure  delay  times  of  from  30  to  90  seconds,  the  switch
being  open  when  cold.

RATING

Heater Voltage

Heater Current

ininimum  Delay Tiine    -

Maximum  Delay Time

Maximum Switch Current
at 250 volts  r.in.s. (AC)

Maximum Switch Current
at 1  kv  r.in.s. (AC)

DIMENSIONS

Maximum  Overall  Length

Maximum  Seated  Height

Maximum  Diameter

Approximate  Nett Weight

Approximate  Packed  Weight

(volts)           Vh                           4.0

(amps)           Ih                               1.5

(secs)            tsd(min)                cO

(secs)           tsd (max)              90

(amps)          I(rms)max              6

(rnA)             I(rms)max.         200

(mm)

(mm)

(mm)

(Ozs)

(ozs)

MOUNTING   POSITION-Unrestricted

150+
120

D®c.mber,1961                                                                                                                                 'ndj:s'::.a, Cphaagn®8,e  +
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DLSI O EDISWAN

DLSI0

VACUUM  THERMAL  DELAY  SWITCH

OPERATION

See ''Applicatlon notes on Vacuum Thermal Delay Switches "

BASE-British 4 pin (84)

Viewed from free end Of pins

VALVE   HOLDER-Ediswan Clix VH42/4, VH300/4

CONNECTIONS

Fixed Contact
Movlng Contact
Heater
Heater

December,1961                                                                                                                                                            Issue 1, Peg. 2
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EDISWAM

Zil

r\

DLS15  a  DLS16

DLS15  &  DLS16

VACUUM  THERMAL  DELAY  SWITCHES

_G_ngRAL

:g3i?#€i:n:n8sD¥h;L§LS?£od3#83Sg  ££:e:igiL:: f lil
the  demand  for  a  delay  switch  of  reduced  dlmenslon8.

RATING
DLs.i5              Drs.16

Fllament  voltaLge  (volts)      Vf             4                        6.3

Fllament  current  (amps)         If         .75                        .4S

I)elay  Time   (sees)                                     mln.  30  -max.  90

Maximum  I.team  Cur.rent
(Lowvoltage  Rating)            Ipk         5anps  @      240v.

Maxlm`m Mean  Current
(Hlghvoltage  Rating)         Ipk      loo  in/a  ©  1,coo  v.

DIMENSIONS

Maxlm`m  Overall  Length
Maximum  Dlameter`
hAaxlmun  Height !E)             6o

60  N.I.P.   .
32

65

•  Not  Including  Pins

ML9BE!!E  PcelTION_    -    unrestrlcted.

BASE

DLS.15                                                    DLS.16
B.V.A.  4  pin                   lntematlonal  Octal  Base

Pin  i  -Fixed  Contact            Pin  I  -
Pin  a  -Moving  Contact          Pin  2  -FTranent
Pin  3  -Fllanent                     Pin  5  -
Pin  4  -Filament                        Pin  4  -Moving  Contact

Pin  5  -
Pin  6  -  Fixed  Contact
Pin  7  -
Pin  8  -  FllamBnt

rmifrmEN  RERE

k°£i#be:£%¥i%i#i#:]#8rehen8?e:¥]:#Tiro

D.cemb®r.1961                                                                                                                                                                    lesu® 1.  Page 1
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DLS15  a  DL$1® EDIsmul

DLS15  a  DLS16

VACUUM  THERMAL  DELAY  SWITCHES

els.'S

DLS.16

~ber..961                                                                                                 lgu.1, Pg. 2
Associated  Electrical  Industries  Limited
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EDISVVAN

ZI

DLS19

DLsl9

VACUUM  THERMAL   DELAY  SWITCH

GENERAL

i:!ijiii:i:;!rs;si:ff:;;i!:;i!j-;bt]n!j:;i:I;cij::iEe;:f;i,:!i:;ii:;::ii
RATING

Heater Voltage
Heater Current
Minimum  Delay Time

Maximum  Delay Time
Maximum  Switch  Current at

250..volts  r.in.s.  (AC).

Maximum Switch  Current at
500 volts r.in.s.  (AC)

Maximum  Switch Current at
250 volts (DC)

Maximum  Heater to Contact
Voltage

DIMENSIONS

Maximum  Overall  Length

Maximum  Seated  Height

Maximum  Diameter

Approximate  Nett  Weight

(vo Its)           Vh
(amps)          lh

(sees)            tsd(min)
(sees)            lsd (in ax)

(amps)          I(rms)max

(rnA)             I(rms)max

(amps)          I(DC)max

(vol ts)           Vh -c

(mm)

(mm)

(mm)

(ozs)
Approximate packed  weight    (ozs/

MOUNTING   POSITION-Unrestricted

D®c®mber.1961                                                                                                                                                                             ls.u.1,  Pa(®  1
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DLS19 EDISWAN

DLSI,

VACUUM  THERMAL. DELAY  SWITCH

OPERATION

See ..Application notes on Vacuum Thermal  Delay Switches "

BASE-87G

3o 0 o5
2006
'007

Viewed from free end of pins

VALVE   HOLDER-Ediswan  Clix VH337/701  and  VH437/701

series

CONNECTIONS

Pinl

Pin2

Pine

Pin4

Pins

pin6

Pin7

Heater
No Connection
Movlng Contact
Fixed Contact
No Connection
No Connection
Heater

fromb.r.1961                                                                                                                                   tssuo 1 , P... 2

Associated  Electrlcal  Industries  Ljrnlted
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DLS25

DLS23

VACUUM  THERMAL.  DELAY.SWITCH

GENERAL .

The  DLS23  is  a  Vacuum  Thermal  Delay  Switch  with  an  AC
switch racing of S amps at 240 volts, or 100 rnA at 1,COO volts.
It  has  a  heater  rating  of  1   amp  at  2.5  volts  and  a  switch
closure  delay  time  of  from  30  to  90  seconds,  the  switch
being open when  cold.

RATING

Heater Voltage

Heater Current

Mlnimum  Delay Time

Maximum  Delay Time

Maximum Switch Current at
240 volts r.in.s. (AC)

Maximum Switch Current at
1  kv r.in.s. (AC)

DIMENSIONS

Maximum Overall  Length

Maximum Seated  Height

Maximum  Diameter

Approximate Nett Weight

Approximate Packed Weight

(volts)      Vh

(amps)     lh

(sees)       ted(mln)

(sees)       tsd(max)

(amps)     I(rms)niax

(rnA)        I(rms)max     loo

MOUNTING   POSITION-Unrestricted

D.comber..9el                                                                                                                                      I..u.1. P.(.I

Associated  Electrical  Industries  Limited
Electronic Components Division
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DLS25 EDISWAM

DLS23

VACUUM  THERMAL  DELAY  SWITCH

OPERATION

See ..Appllca.l®n Notes on Vacuum Thermal Delay Swltches "

BASElnternational Octal

Vlewed from free end of pln9

VALVE HOLDER

Edlswan Cllx VH3cO/a, VH238/8. VH248/®

CONNECTIONS
No Connection
Heater
Heater
No Connection
Flxed Contact
No Connection
Moving Contact
No Connectlon

December.1961                                                                                                                                          tpu.1. Pat. 2

Associated  Electrical  lndustrles  Limited
Electronic Components Division

T.I.:   GERr.rd  9797
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EDISWAN

Zii]

DLS24

DLS24
VACUUM  THERMAL  DELAY  SWITCH

RE_VERSE   AC"ON

GENERAL
The  DLS24  is  a  Mlniature   based   Reverse  Action   Vacuum

;!ieiE!p':ti:!!r::i|:n#ji,aa:t;:'g;v#!i:i:I:f:%!ijfeF;,:#n#
::m':,Cn°#Peenasma:#ntto.e:;:n#t`unrearac:;estarfu:Ee::n!Lg5eJiJ

RATING
Heater Voltage (volts)
Heater Current (amps)
Mlnlmum  Delay Time (sees)
Maximum  Delay Time (sees)
Maximum Switch Current at 240 volts

(r.in.s.) (AC) (amps)
Maximum  Switch Current at 500 volts

(r.in.s.) (AC) (rnA)
Maximum  Heater to Contact Voltage

(yolts)
Heater Resistance (cold) (ohms)

DIMENSIONS

Maxlmum  Overall  Lengch
Maximum  Seated  Height
Maximum  Dlameter
Approximate Nett Weight
Approxima.e Packed  Welght

Vh

lh

tsd(min)
tsd(max)

I(r.in.s.)  max

I(r.in.s.)  max          ZOO

Vh.c                             ZOO

rh  (mid)                    1.3

MOUNTING   POSITION-unrestrlcted

OPERATION
See .Appllcatlon  notes on  Vacuum  Thermal  Delay Swltches.'

Doc.fnber. t%1                                                                                                                                   lqve 1. P.p 1
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DLS24 EDISWAN

DLS24

VACUUM  THERMAL  DELAY  SWITCH

REVERSE   ACTION

BASE-87G

3o 0 o5
2006

'0   .  07

VI®wed from fro. .nd of plns

VALVE   HOLDER-Edlswan Cllx VH337/702 and  VH437/702
s®rles.

CONNECTIONS
Plnl

Pln2

Pln3

Pln4

Pln5

Pln6

P'h7

Heater
No Connection

Moving Contact

Fixed  Contact

No Connection

No Connectlon

Hea,er

D.c.mber.1961                                                                                                                                                 Is!u.1. PLf. 2
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EDISWAN

A

24Tll 2

24T12

VACUUM  THERMAL   DELAY   SWITCH
REVERSE   ACTloN

TENTATIVE

GENERAL

The  24T12   is   a  Vacuum   Thermal   Delay  Switch  with   an  a.c.

irYo'ic5:5:%to;ns495a:sfe{:3:¥;'t:S:efn:d:,#tss.:j'#:=uors=e:d'ei:y::t:cmoi:I.no8f

RATING

Filament  Voltage
Filament  Current
Maximum  Switch  Current  at

240  volts  r.in.s.  (A.C.)
Maximum  Switch  Voltage  at  200 rnA
Minimum  Switch  Closing  Time
Maximum  Switch  Closing  Time

DIMENSIONS

Maximum  Overall  Length
Maximum  Diameter
Maximum  Seated  Height

54.5  mm
19.0   mm
47.5   mm

MOUNTING   POSITION-Unrestricted

OPERATION

See "  Application notes on Vacuum Thermal Delay Switches ".

BASE-87G

Viewed  from  free  end  of pins

December,1961                                                                                                                                            ADVANCE   DATA,   Page  1
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24T1 2 EDISWAM

24T12

VACUUM  THERMAL   DELAY  SWITCH
REVERSE  ACTION

TENTATIVE

CONNECTIONS

Heater
No Connection
Moving Contact
Fixed  Contact
No Connection
No Connection
Heater

December,1961                                                                                                                                    ADVANCE   DATA,   Page  2

Associated  Electrical   Industries  Limited
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EDISWAN

L=

mG56/2

DRG36P

TELEPHONE  LINE  PROTECTOR

GENERAL

;gp,:eju:?;:ifp`:2inj:'#:e!:#ei!:T'ff:u=Teanfi:I:i,::T:e:I:ef:;,;ns#:b:i

RATING

mnlmum striklng voltage (volts r.in.s.)              Vign(m|n)   leo
M#:ur:(Gi?n¥e¢:oAor;:sra(:S::[°:.X:i.y8°

Maxlmum Glow to Arc Transltlon Currenc
per line (amps)

Maximum Current per llne (amps)
M:#:Tmtbfs;::!:hpg:if,i:#*muY&cous,y

Bria#(Y?c%!sagc:tn8Irvolts(Statlstlcal

250

1.0

isur(max)    7.5

150

5*

=T|%::uurr:er:i:]%L`f¥f#lrk;=8=¥htubecontalnsaradlo-

DIMENSIONS

Maximum Overall  Length
Maximum Dlameter
Maximum Seated  Helght
Approximate Nett Welgh€
Approximate Packed Welght

December.1961                                                                                                                                                                   Issue 1,  Page 1
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DRG36,2           e EDISWAN

DnG36/2

TELEPHONE  LINE  PROTECTOR

MOUNTING   POSITION-Unrestricted.

TYPICAL   OPERATION

%n;.iiei:e:i:e:r!::,;gein:e?i¥#:i:::ci.niiied:ijn;:tf£:;tii¥:|i.i;
surge  Of  voltage  from  an  extern?I  sorrce  .(e.g. .parallel

#:se:Va'L:e:'teh[:Ctd-I:';,::?trom:'tnEtkce.)i;Etdhu]:edm?cnr:sr=c:en]:spht:::

:]reoa::dj.ngc3etao:n:gpoefdg::;i::{sos:#taunn£Lsthsfnsc:I::cj£

:suf:na::#ebde::mtehse,::#eu:#e:notLt:rrscu,::::Tsgfnad:::5:the

:mraj;'j#r§;taoreofjsacmhapr.gedthroqgharedneonglowdischarge

::5:in;;t.:n:gie:#.:;:re.:b:::n:i::#;,tti±ai:in;i.s:::ri![.e.b:gadcfife:a:::::gu::

;Fj';:n;gtfl,F:::e:I;,!ii:t`;p:ic:ai:,j!eo;!jleeeLn:na:i:P':f::in:oerfflh:;.i:t'al

f¥r#j#:::#Si:d:#hn°g:a:;¥::r±::;#i:W;hsf:!jg:es%t#'b:dr]:C:hy#in:gp#€¥ueb#e

~mber,1961                                                                                                                       hoes 1, P.f. 2
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EDISWAN

EiE]

LI

DRG36/2

DRG36/2

TELEPHONE   LINE   PROTECTOR

TOP  CAP-Thumb   Screw  Terminal   2BA.

BASE-Edison Screw.

CONNECTIONS

Screw Centre

Screw Thread

Top Cap

Llne Electrode 1

line Electrode 2

Earth Electrode

December,1961                                                                                                                                                                   I.Sue 1,  Page 3

Associated  Electrical   Industries  Limited
Electronic Components Division
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mG56/2 EDISWAM

DRGac/2

TELEPHONE  LINE  PROTECTOR-I
I  I,om                        22IT|

mx'^±1 L.+,
Q\`

I

lA

EXTERNAL  EAR"
BAND

All dlmensions in  in.in.

Doc.mber,1961                                                                                                                                                   lsou.1.  Pa.. 4
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EDISWAN

Eil

a

DRG36/2

DRG36/2

TELEPHONE  LINE   PROTECTOR

AVERAGE  CHARACTERISTIC  CURVES :   V,P/I

990
I I I I I

I

3+Z=S1,

•

I

cELPa4
I

\ J

I \ I

\ /
/

I '

/
\

/

\

\
I \

i

I

TI ENI T IIA|I AI C IRO SI SI Tu BE (VI,)

a                                8                                S2                                0
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DnG56 ,2            ce EDISWAN

DRG36C

TELEPHONE   LINE  PROTECTOR

AVERAGE  CHARACTERISTIC  CuRVES :   V,P/I

88I I I

powER  (W)
I I0i I I I

I
II I €=LL,cect,1,1

I I

LP

11 I

11
\ \ (\ I

\ I I\
III

/
/

/ \
I -

i=I

POTENTIAL  ACROSS  TUBE  (V) Ill IllIll I Ill
I I I 1'

0 g20
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EDISWAN

Eil

rl

6HI
HEXODE

Indirectly heated-for parallel operation

GENERAL

The 6Hl  ls a  miniature  based  hexode  incended  for  use  as a

!r:::r:jt:A¥C:tt;f!r:£#::.#ja:2Ei!,;!#:fs:.::,I:i:n::#i:p!i:::!!j
RATING

Heater Voltage
Heater Current
Maximum Anode Voltage
Maximum Operating Anode

Voltage
Maximum Screen Voltage
Mi#:g:Operatjngscreen

Maximum Anode
Dissipation

Maximum Screen
Dissipation

Mutual  Conductance

(volts)      Vh
(amps)     Ih
(volts)     Va(b)max

(,:::)   ):iT«arb)mar

(volts)     Vg2,4(max)

(watts)    pa(max)                       1.0

(watts)    P82+4(max)           2.1.0.7
'm^lv'   gin

• Measured at Va a 250 V : Vg2+g4 a 100 V :  Vg| = -1.8V.

t la - 0.
All Maxlmum  Values quoted  are absolute.

INTER-ELECTRODE   CAPACITANCES  (pF)

Anode/Grld 1                               Ca-gl
Anode/Earth                                Ca-E
Grid 1 /Earth                                   Cg1 -E
Grid 3/All                                        Cg3-all
''E:¥hh:'at::nc°otnesne*:de:ort:hep°::A:ida:.electrodesrfhields

Thas: fii2Eidtt:e:h=r:aTv::¥ured  cold  with  a  metal  screening

+

6H1

D.c.mb®r,1961                                                                                               '"di:::,: #:i+
Associated  Electrical   Industries  Limited

Electronic Components Division
Tel.:   GERrard   9797



6H1 EDISWAN

6HI
HEXODE

lndlrectly heated-for parallel operation

DIMENsloNS

Maximum Overall  Length

Maximum  Diameter

Maximum Seated Height

Approximate Nett Weight

Approximate Packed Weight

MOUNTING   POSITION-U!irestricted.

+

TYPICAL   OPERATION-Frequency Changer

Anode voltage                            (volts)     Va                                250

Screen voltage                            (volts)     Vg2+4                       100

Grid 1  Bias voltage                  (volts)     Vg|                          -2.2 +

Anodecurrent(approx)         (rnA)        la                               2.3*+

Screencurrent(approx)        (rnA)       1g2+4                      2.7. +

Conversionconductance        (pA/V)    gc                             560t +

Valve Anode  Resistance
(8Va/8la)                                     (MQ)        ra                                   1.0  +

Peal(Heterodynevoltage        (volts)     Vhet(pk)                      12 +

Grid 3  Resistor                            (kQ)         Rg3                               47*

•Gr!dv3a]Cv°en::=ebi::dpabrya'!er'jdw:tuhr:::t8,ri:o°ufgthh:h:S%':::°5

resistor.

Measured with an anode circuit Of low dynamic impedance.

Indicates a chang.+
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EDISWAM

ZE
6HI

HEXODE
Indirectly heated-for parallel operation

BASE-87G

3o O oS
2006

\10     07

Vlewed from free end Of pins

VALVE   HOLDER-Ediswan   Clix    VH337/7,    VH437/7   and
Vl+1l|lser.ies.

CONNECTIONS

Grid  1
Cathode
Heater
Heater
Anode
Grid 3
Grid  2 and  Grid 4

+

6H1

Indicace a chatige+
Doc.mb.I.1961                                                                                                                                                        [tsue 1 , Page o
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6H1 EDISWAN

6HI
HEXODE

Indirectly heated-for pa-rallel operation

AVERAGE  CHARACTERISTIC  CURVES :

H:::I:;'8;;I:#e°c/tve!e:n(:ok)g3

X8°4te±E3::,;,:toonrn:nc:e,elbn,£::all;|g¥.I:hc:i:egnrtidRV88?3a=§#e?B::

va   _ 25oV                  :i2 = 28%

I I I
I 11n I 11® ~ I .I® I

H 11•

8`
I
11

I I I .
I I I 11
I I I I
I I 11I I 11

1 11
I

I II I
I \ 11

I / 11
I •1I Y 11

11•1\ 11
11

€<tI!=aZ8Z9Z=
1

\ \ .I.I.I
•1\ 11I I 11\

ai:aa|L, I
I I

3 1 \ 11I •1
A

I •1I 11I
8880• Lnt`•.
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EDISWAN

a
22M1

22MI

GLOW  MODULATOR

GENERAL

The  22Ml   ls  a  Glow  Modulator  wlth  a  cold  cathode.    It  ls
intended  for  use  as   a   modulated   light  source   ln  facsimile
equlpment.

RATING`

Maximum  Striking  Voltage

Maximum  Peak Current

Maximum lvlea.n Current

Maximum  Voltage  Drop at 30mA

DIMENSIONS

Maximum  Overall  Length

Maximum  Diameter (base)

Maximum  Seated  Height

lpk(max)

lay(max)

MOUNTING   POSITION-Unrestrlcted

CHARACTERISTICS

Approximate  light output at 30mA

Luminance

AV,eor:8Fv:j£#se:::°2fo'L8#:e:::dscorfebeun,B°rmal

Diameter of light source  (approx.)

225V

75mA

35mA

150V

0.13  cd

60 cd/sq. In.

25mm

1.3 mm

D.comber.1961                                                                                                                                     ADVANCE   DATA,   Page  1
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22M1 EDISWAN

22MI

GLOW  MODULATOR

BASE-International  Octal  (102)

CONNECTIONS
Plnl
Pin2
Pin3
Pln4
Pln5
Pin6
Pin7
Pine

Viewed from free end  of p]ns.

No  Pin
No  Pin
Cathode
No pin
No  Pin
No Pln
Anode
No Pin

D.c.mb®r.1961                                                                                                                              ADVANCE   DATA,  Pag.  2
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EDISWAN

rl

2901

29CI
HIGH   VACUUM  CONTROL  DIODE

Directly heated tungsten filament-for use as the
controlling element  in  stabiliser circuits

RATING

AP?vr:It¥to  Fllen®nt voltage

APF£#ato Fllaent cur®ne

14axlmm  Anode  Current  (in)

14axlmm  Anode  Voltage  (volt. )

I}_EN9IONS

14aplmm  Oy®rell  I,engtn  (in)

14axlmm  I)1atBet®r  (in)

lfaxlmm  Seated  I[olght  {m)

A|)proxlmato  Nett  Wolght   (oz8)

Approxlmato  Fackod  Volght   ( oze)

Vf                            4.0

If                        a.8

]a(mar)                3.0

Va(max )                Ice

MOUNIINO  POSITION     -     Unre8trlctea.

December.1961                                                                                                                                                                     Isgue 1,  Page 1
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29C1 EDISWAN

29CI
HIGH  VACUUM  CONTROL  DIODE

Directly heated tungsten fLlament-for use as the
controlling element in  stabiliser a.rcuits

ng,ICAL,  OF"TIQN

Saturated  Anode  Curz`ont   (nA)

mnlmm  Anode  Voltage  (volts)

AP#L#e FTlanent voltage

Approxlnato  Fllamont  current
•(anp8)

EZE     Clear

BASE     Inteniatlonal  Octal   ( 108)

Ia                            2.0

Va(nln )                    20

Vf                            4.0

If                           0.8

Viewed  from  free  end  of   ping.

ponRExloNs

Plne  1,  a,  4                   F11ahon€

Pin  3                                 Blank

Pin  5                                    Anode

Pln8  6,   7,   8                     FllaLment

Docernb.r.196.                                                                                                                                                  haue 1, Page 2
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ED.SWAN

Ei=

2901

29CI
HIGH  VACUUM  CONTROL   DIODE

Directly  heated tungsten filament-for use as the
controlling  element  in  stabiliser  circuits

AVERAGE  CHARACTERISTIC  CURVES :   la/Vf

§,g aLL'u<I9+ZUI±LL.

\

r

§i
\ \\

\
\

ANODE    CuRRENT (rnA)
1111111                I                 11 I
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29C1 EDISWAH

29CI
HIGH  VACUUM  CONTROL  DIODE

Directly heated tungsten filament-for use as the
controlling  element  in  stabiliser circuits

AVERAGE  CHARACTERISTIC  CURVES :   Ia/`I

I

I

I <LZlJL'cea±J1,IZ|LJI<IL

I

I

I

ANODE   CuR R ENT (rnA)
1111111 11           I           11

1                                   ®1                                                                           0
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EDISWAM

ill CONDENSED  DATA  ON  OBSOLETE  TYPES

BARREITERS

T,p. V®lt3 Current(A) Bate
Oyoral'L®n€tl,mm MaLkDia.          Re rmrk.mm

Bu.10 50cO a.117LO.143 4Pin 105  N.I.P. 5e

i

Bu.29/4Bu.30/2 2.5J.a1i a.27  cO.sO0.270.cO 10ES
85

:ilBu.cO/4 2.54 a.27 0.33 ES too
Bu.cO/6 3J9 0.27  0.cO ES 90 cO
Bu.cO/6A 3-9 a.27  0.cO 10 90 sO
eu.sO/a 4.12 0.27  1.cO ES loo 32
Bu.30/10 6-14 a.27 0.33 ES llS 32
Bu.cO/12 6-1e a.27 0.33 ES too 02
\Buae/5o 25_75 a.27  0.cO ES 120 38
Bu.sO/50A as-75 a.27  0.33 4  F'il,                120 383e46 I

Bu.cO/SOB 25-75 a.27 1.ce 3  Pin             Ice
Bum/Ilo es-170 0.27 0.co ES                 2cO
Bu.as/14 10-18 o.31 5o.ce5 ES                    115 30
Bu.35/cO 40-1 20 a.815..cos ES 145 5e
Bu.cO/8 412 a.ae o.44 ES 125 32
Bu.43/cO '5-45 o.ee7o.47a ES 105 32
Bu.,7/6 3-9 0.3230.517 ES 100 32
BUJO/8 4_12 a.45  0.55 ES 125 32
BUJi¢/24 12" a.45  J).55 3Pin 95  N.I.P. 32 Centre-tapped
Bu.sO/40 25.50 0.45  I).55 ES 120 32 I

Bu.60/1sO eo-150 Oj5 0.65 ES 170 64
Bu.63/cO 15J5 0.567LO.698 4Pin 110  N.lLP. 53
Bu.65/10 6-14 05851}.715 ES 107 32
Bu.65/14 9-20 a.5850.715 ES 105 32
Bu.70/8 4t2 0.63 0.77 3Pin 75  N.I.P. 32 Centre-tapped
Bu.70/12 8-16 a.63 0.77 Opin eo N.I.P. 32 Centr®tapped
Bu.70/16 10L21 OJ6$ 4.71 3Pin cO  N.I.P. 32 Cen€ro-tapped
Bu.70/22 '6" ojse o.77 3Pin 90  N.I.P. 30      Centre-tapped
Bu.70/28 16ee 0.6®  O.77 3Pin too N.I.P. 32      Centreltapp®d
Bu.70/85 20us a.68 0.77 3Pin 100  N.I.P. ee Centre-tapped
Bu.78/10 e-14 0.72 4.9 84 75  N.I.P. 32      Cen.r.-tapped
Bu.78nox 5_15 0.7®_±5% 4Pin 90  N.I.P. 38      C®ntr.-c.pped
eu.cO/21 1 2LcO o.72  co.ee ES        i         lan 38
Bu.85/5 4e a.7650.935 ES        I          ,05 32
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EDISWAM

CONDENSED  DATA  ON  OBSOLETE TYPES

BARREIT-ERS

T,p. Vol,I Current (A) Base
Oyer,IlLengthmm Max.Di&.rl,in

Remarks

Bu.®5/a 4+12 a.7654.935 ES 125 32

Centre-.app®dcent.a.t.ppedContr®tapped

Bu.90/100 50-150 a.81 a i.990 ES 320 64
Bu.100/06 a.40.8 a.9     -1.1 MES 45 26
Bu.100/3 1 .5J.5 0.9    -1.1 ES 100 32
Bu.loo/4 2i 0.9 --1.1 ES _110 32
Bu.loo/6 3-9 a.9    -1.1 ES 90 32
Bu.loo/8 4.12 a.9    -1.1 ES 96 32
Bu.loo/10 5-15 0.9     -1.1 ES 115 32
Bu.loo/11 6_16 a.9     -1.1 ES 122 32
BU.100/14 7-20 0.9     _1.1 ES 125 38
Bu.loo/14A 7_sO a.9    -1.1 3Pin 120  N.I.P. 30
Bu.loo/ae 15cO a.9    -1.1 ES 100 ae
Bu.115/22 '1il 1.03  -1.26 3Pin 105  N.I.P. cO
Bu.Ice/7 410 1.17  -1+cO ES 115 32
Bu.133/Ilo 60-160 1.2     -1.46 ES 315 64
Bu.140/Z8 1e" 1.26  -1.54 4Pin 115  N.I.P. 64
Bu.150/160 eo.2cO 1.275-1 .725 ES 320 90
Bu.170/20 15ro 1 .53  -1 .87 3Pin 110  N.I.P. 38
Bu.loo/5 3-7 1 .62  -1 .98 MO 75  N.I.P. 32
Bu.190/24 1S" 1.71   -2.09 3Pin 120 38
Bu,ZOO/7 410 1.8    _22 4Pin 120 45
Bu.ZOO/14 8-20 1.8    -2.2 Spin 100  N.I.P. 32 Centre-tapped
Bu.ZOO/20 11d9 1.8    -2.2 ES leo cO
BU.21575 50/100 1.9    -2.3 •ES 280 64
Bu.2507 410 2.25  -2.75 4Pin 125  N.I.P. 38
Bu.2cO¢O tom 2.52  e.o8 Spin 1cO  N.I.P. 5e
Bu.aso/55 40" 8.15  4.85 Specl. 290 90
Bu.350/55/1 40" a.15  i.85 GES cO^ppr* 90
BUJae/6 3J9 3.5    -5.0 ES 145 S1

Bu.600/6 3-9 5.4   i,6 ES 150 5e
Bu.eco/6       I 3J9 7.2   i.a ES            I 145 58
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EDISWAH

CONDENSED  DATA  ON  OBSOLETE  TYPES
SPECIAL   PURPOSE  VALVES
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