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Preface

This volume is one of a set that provides comprehensive technical  information  on the full
range  of  components  manufactured  and  marketed  by  STC  Components  and  S.T.C.  Semi-
conductors  Ltd.

A regular amendment service ensures that the data in these volumes is kept up to date with
changes and additions.  Data  marked with an  .M' or 'Maintenance. refer to components that
are only supplied as replacements for use in existing equipment and should not be used w.hen
designing  new equipments.

Enquiries  regarding  this  Handbook  service  should  be  addressed  to  Standard  Telephones
and   Cables   Ltd..   Department   14531.   Components   Marketing   Division.   Edinburgh   Way.
Harlow.  Essex or Telephone  Harlow  (STD  code 0279  6)  26811,  Ext.  249.

Technical  and  commercial  enquiries  concerning  specific  products  should  be  addressed
to the  Sales  Office of the appropriate  Division.

R®f.  i:'d®rse?sffjce                                       Te,®phon® No.   :::®hnn::Oaps f°Cro:ni::i:!j:i

1          capacitor Division                                  Paignton
Brixham  Fioad.  Paignton.  Devon              50762t

Capacitors
477

Film  Circuits
418

523                       418

2          El®ctro-M®ch®nical  Division             Harlow                                643                     636
West  poad,  Harlow.  Essex                          26811.                                 663                      542

3          Maon®tic  Mat®rials  Division            Harlow                               735                     735
Edinburgh way.  Hallow.  Essex                 26811.

4          Modular Electronics  DiviSion           Plhyl                                        13                        13
Cefndy  Road,  F]hyl.  Flint                              4507

5          Pot®ntlom®t®r  Division                        Pudsey                                     7                       15
Broad  Lane,  Leeds  1 3.  Yorkshire             77261

®          Quartz cry®t®l  Division                        Harlow                               585                     560
Edinburgh way,  Harlow,  Essex                26811.

7          R®ctifior  DiviSion                                     Harlow                               449                     446
Edinburgh way.  Harlow,  Essex                 26811 '                                  253                      251

8         Th®rmi8tor  Division                               Hallow                               502                    503
Edinburgh way,  Harlow.  Essex                26811 '

9          V®Ivo  Dlvi®ion Paignton                               536                      532
Brixham  Fload,  Paignton.  Devon             50762t

10       S.T.C.  S®miconductor® Ltd.               Footscray                           524                     571
Footscray.  Sidcup,  Kent                               3333±

•  STD  code 0279  6  26811.     t  STD  code 0803  50762.     S  STD  code 01300  3333.
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List of Products

The  following   list  gives  the  piodilcts  on  which   data   is   included   in  the   Components
Handbook,  the volume  in which the  data  appears and  the  Sales  Office  Code  (see  previous
page)  to which  technical  and  commercial  enquiries should  be addressed.

Product                                                                   Handbook  volume           Sales office
Brimistors  (see Thermistors)                                                                   7

Capacitors                                                                                                     4
Crystal  Filters 86

Diodes and  Photo  Devices 6A10

Film  Circuits 51

Hermetic Seals 19

Infra-Fled  Filters                                                                                                         1

Klystrons 39

Knobs  and  Dials                                                                                              7
19

Logic  Modules                                                                                               5

Magnetic  Materials                                                                                     9
Microwave Oscillators 39

Microwave Tubes                                                                                  3
Ministac 54

Photo  Devices  (see  Diodes and  Photo  Devices) 6A10

Potentiometers                                                                                          7
Quartz crystal  units                                                                               8
F]ectifiers,  Selenium                                                                                         5

Pectifiers,  Silicon                                                                                             6A

F]ectifiers,  Silicon  Assemblies                                                                    5

Plectifiers,  Valve                                                                                                  2C
102

Plesistors,  Carbon  Film                                                                                  7
Pesistors, Temperature  sensitive  (see Thermistors)                 7
SafeTstac  selenium  surge suppressors                                      5
Silistors  (see Thermistors)                                                                        7
Solenoids                                                                                                         10

Switches                                                                                                  10
Thermal  Delay  switches                                                                         1
Thermistors                                                                                                   7
Thermocouples 39

Thyristors                                                                                                     6A
Transformers                                                                                               9
Transistors                                                                                                     68
Travelling wave Tubes                                                                          3
Vacuum  Gauges                                                                                           1

2A,Bandc                        9
Varactor Diodes                                                                                         3                                                9
Wound  components                                                                          9
Zener Diodes  (see  Diodes  and  photo  Devices)                          6A
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SPECIAL    VALVES

Microwave   Tubes

MW/Gen-1

MICROWAVE  TUBE  CODES

STC   Reference   Code   System

OSCILLATORS

Example   V238A/1 K

Number of cipt`

c.g.  238 gives

Valve  Classification

V    =   Velocity  Modulatcd tube

(coaxial  line or H-wave type)
Y   =   Backward Wave  O(cillator
Z   =   Klystron

AMPLIFIERS

Example   W5/2G I
Valvc  Classification

W =  Travelling Wave Tube

July  1961

C    =   El.ectrical  arid  Mechanical

First  2

Significant

figures of

centre frcqucncy

Ccntrc  Wavelength  (cm)

E    -   Special

F    =   Wire-in  base
G   =   FlyingLead
K   =   Miniature  87G or  B9A
M   =   Locta'

Base

D    =   Intcrnational  Octal

E     -   Special

G    =   Flying  Lead

©  1961  Standard  Telephones and Cables L.Imited MW/Gen-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  sales  office,  Telephone: 01-300 3333             Telex: 21836

C     0     M     P     O     N     E     N     T     S                  G     R     O     U     P
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SPE0lAL   VALVES

Velocity-Modulated  Oscillators

General  Information

V/Gen.

Coaxial  Line Oscillators
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H-Wave Oscillators

1111

July   1961
VIGerl.-1



V/Gen.

General  Information
STC

SHIELD

Fig.  I.-Cross section  of valve  assembly

lNTRODuCT.ON
Coaxial   line  and   H-wave  oscillators  are  forms   Of  single  transit

klystrons which combine the higher efficiency and frequency stability
associated   with   the   single  transit  type  with   the   convenience   of
virtually only one resonant cavity to tune as normally associated with
the  reflex type of klystron.

PRINCIPLES  OF  OPERATION
An  electron  beam,  accelerated  from  the  cathode  by  a  positively

biased  screen grid,  is focused  by grid and  magnetic field  into a beam,
which traverses two interaction gaps  in a  resonator  before  reaching
the anode, or collector.

In the frequency  range  500 to  5 000  Mc/s the  resonator ta.kes the
form  of a section  of coaxial  line  with  a  hollow centre  conductor or
drift tube-interaction gaps are  between  inner a.nd outer conductor
as  shown  in  fig.1.

The frequency  of oscillation  is  determined  by the  cavity to  which
the  structure  is  coupled,  and   by  the   potentia.I  difference  between
resonator  and  cathode  or  between  inner  conductor and  cathode  in
those tubes where the coaxial  line  is terminated  by an  open  rather
than short circuit. Essentially the beam of electrons is bunched  by the
r.f.  field  between  outer  and  inner  conductors  in  the  first  gap  and
sustain  the  r.f.  oscillation  if  the  bunches  arrive  at  the  second  gap
when  the  r.f.  field  is  maximum  retarding.

Variation  of  resonator  or  drift  tube  voltages  affords  a  means  of
frequency  modulation.

H-wave  oscillators  designed  for frequencies  exceeding  5 000  Mc/s
have a  resonator which takes the form  of a slotted  waveguide,  with
drift tube  between the slots,  instead  of a slotted  coaxial  line.

July  19€1 VIGen.-2
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Introduction

CONTINUED

V/Gen.

Fig.  2.-Circuit for stabilisation  of V.M.  oscillator tube current

CONNECTIONS

f;:eas;;:et;a;Xa;ti:d;i:i::::s;;a;£;s::nit:;d:p:e;i!!::jcii;:f::;rc;;aiyi{i{l;P:f°:at;:::f;;r;i;o°#:::{§

low  impedance  path  to the  r.f.  signal.

its;p:u'::t:o:r;;3iai:a#:eF;e:a::;I,e:ui:;,:€:;:bj::ioiisiii;e::i|:ia;I:i!:ti:i:ca:i;d;::i:::ia;:il
resonator voltage.

to::s.::::::foA:v°oi:)s.e?opnp|[aerdyve°+t[%§.:ojns:a:::'s¥aboYethatapplied
Screen  Grid.  The  positive  bias  is  set  to  determine  the  cathode

i:::in:an:t;:rF::n::#:a{t£:::nb:t);:*e:a:3f!ae::e°briiikit:e:;catc::d::;:tl'£e:ngt:s!cii,::i:SS:tjj{

i:et::#A526)V::F:onr:Pl:§§[:S:v;]tuoeRiJ,#t#;ayeb:s::r::rE:!ae:E#r;r:a]n]:5dt°oVV::stauap8:i:bE
yalve.

Precaution.  The  screen  grid  voltage  should   never  exceed  the

;i:i:;::;!u:;i:ej:!V;e;g!Sh;iisi:r:i:i::a;i:die;ajra::;ir:a!=:I;§r:#h:ti;:p::;i::an¥i:e:ii:i:#t§
trip.
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Grid 1. This grid  has a negative bias applied to assist in the forming
of a  narrow  ribbon  electron  beam.

CaLthode.  The  cathodes  of  V.M.  Oscillator  tubes  are  necessarily
required   to  give  a   high   density  of  emission,  and   a  cathode   per-
heating period of at least 30 seconds (or longer if specified) should  be
allowed   before   electrode   voltages   (in   particular  the   screen   grid
voltage)  are applied.

FOCuS[NG
Focusing  is  achieved   by  grid  volta.ges  and   maintained  across  the

path of the beam  by a magnetic field. This is provided  by a. permanent
horseshoe  magnet  with  a field  exceeding  1  200  oersteds  across  the

gap. The  magnet is  mounted  on the ca.vity for coaxial  line oscillators
but supplied  pre-set  in  position  on the valve  itself for H-wave types.

For  87G   based   coaxial   line   oscillators  the   use   of  magnet  type
Magloy  P231677  (Preformations,  Ltd.)  is  recommended.  The  magnet
must  be  aligned  to  obtain  the  highest  collector  current for a given
cathode current. Three  holes or  notches  in the valve  resonator disc
locate  on  pins fixed  to the va.Ive  clamping  plate.

For  quantity  production  of cavities,  special  valves  can  be  supplied
for  magnet  alignment:  otherwise  at  least  three  but  preferably  six
valves should  be  used  to  establish  the  initial  alignment.

Once the  rna.gnet has  been  aligned,  and  has  been  securely clamped
relative to the  locating  pins  no further adjustment will  be  necessary
for a given  valve type.

MODES  OF  OPERATION

Tube lvlode. In order that the bunches of electrons shall arrive in
the  optimum  phase  at  the  second  gap,  the  time  taken  for them  to
1:raverse the drift space is 5, 9,13,17, etc. quarter periods for coaxial
line tubes  and  3,  7,11,15,19  quarter  periods for  H-wave tubes and
these  numbers  are  referred  to  the  mode  number.  They  differ  by  a
half period  between  the  two types  because  in  the  coaxial  line  tube
the  r.f. field  is  ra.dial  and  therefore  in  opposite  directions across the
the  two  gaps  at  any  instant  whereas  in  the  H-wave  tubes,  which
operate  in  the  Hot  mode  of propagation, the  r.f.  field  is  across  the
waveguide in the same direction  as (or opposing) the electron  beam;
therefore,  at  any  instant,  its  direction  is  the  same  in  the  two  gaps
between  inner and  outer conductors.

AugList   1963 V/Genl
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CIRCulT  MODE-COAXIAL  L.NE  TUBES

3[:tah:ep:r:a:.tx:::n:s.Lori:n?,ar%fn:!e:f:::e:i:;rnc.#:eh:c:cvd::ai:ta##e;,iit:ho,t:e:E!
valve.

§eu:i:e:I:?:9iifE#:i:r:!a2:¥!e:a:#::i::;u!!t;ji:::ii3:;}St:§i::r°§iiici::i:#:d:::%;i§ah![§§
lengths.

§ai{!:i)h:r¥g;:isie:s:::I:`:h;s:;a:i¥tiijij{:d:£C:ea:I:::ia::::t;=:t:g:gil;;:dn:¥u;fn;¥:#S:€i
quency.

NB-;o:i;g{§jn!V§nss!%t;e,:s;,:n;:i;::a;:s;:3n:n;;:tha;s#js;C:ee!:r:ai;#§;tt;t:hic;t:u::8e:ha°::;i!

GENERAL  CHARACTERISTICS  (Coaxial  Line  Tubes)

th;i::raf:o:loif:aw:i;!e:raein,ir:a:cr:!i:3c::n:sr::r:i,is:=g:v:e::c?;ro:uTdoasfc:Tpesat

8::g i; 8:35  :A(¥*

*:::I:;€ ifiL8:arsee :f t3y°pekcJi gE€/{C#a::3ei.n  beam  cu rrent

Bulb Temperatul.e
Unless otherwise stated  in the individual  data sheet, the  maximum

::emapoefr:i:::s:ft:hmep::i:uarteaonfytF:jg:,;hj:un':rnm°atii;Xjcne:hde2]5m°;Ce.drat:
vicinity of the collector (anode).
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(A)   VALVE WITH  CW>EN  CIRCUIT  COAXIAL  LINE:   COAXIAL  CAVITY.

{b,

{C)    VAIJVE    IN   VIAVEGulDE  CAVITY

I,IL•,-I,,1I
LJ

Jr£-i_ij

<      nT^3/2        >

Fig.  3.-Basic  Resona.tor and  Cavity Structure

August  1963                                    © 1963 Standard Telephones and cables Limited V/Genl
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SPEC.AL    VALVES

Velocity-Modulated   Oscillator

Code:  V233A/1 K  (CV2190)

V233A/1 K

The  V233A/1 K  is  a  velocity  modulated  oscillator of the  coaxial  line type  for operation  in
the frequency  band  2.7 to 4.2 GHz.

The  valve  may  be  operated  in  the  tuning  cavity  type  495-LVA-201   in  which  it  will  give
the  performance  c|uoted  in these data sheets.

RADIO  FREQUENCY  PERFORMANCE  (Note  1)

Operating frequency  range
Power output throughout the  band,  minimum

1

2.7 to 4.2               GHz
300                mw

NOTE  1.-A graph  of typical  power output versus frequency  is shown  in  Figure 3.

TYPICAL  OPERATING  CONDITIONS  (Note  2)

Frequency
Direct grid  1  voltage  (Note  3)
Direct anode voltage (Note 4)
Direct  resonator voltage  (Note  5)
Direct screen  voltage  (Note 4)
Direct ca,thode current (Note 4)
Direct anode current (Note 4)
Direct screen  current
Power output

3.6                          4-2
-40             -40

Vres  +10         Vres  +10
285                     380
150                         150

4145
3326

0.2                        0.2
850                     500

NOTE  2.-All  voltages are with  respect to the cathode.

NOTE  3.-The use of bias improves the proportion of cathode current which passes through
the  resonator and  reaches the collector (anode).

NOTE  4.-The tube operates at a typical  anode dissipation  of 10 watts,  providing also that
the  cathode  current  does  not  exceed  65mA.  If  reduced  power  outputs  can  be
tolerated  operation  with  lower  values  of cathode  current  will  increase  the  life
of the  valves.

NOTE  5.-A graph  of resonator voltage versus frequency  is shown  in  Figure 1.

May  1967                                                                                                                                            V233A/1 K-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Office,  Telephone:  Footscray 3333    Telex: 21836
C     0     M     P     0     N     E   N     T     S                  G     R     0     U     P



V233A/1 K

Code:  V233A/1 K  (CV2190)
CONTINUED

SIC

CATHODE

Indirectly  heated,  oxide  coated.

HEATER

Heater voltage  (Note 6)
Heater current
Preheating time

Min.   O.27           Nom.   O.30

NOTE  6.-The heater is usually supplied  by a. d.c. voltage or a r.in.s. equivalent at a frequency
of 50  Hz.  Frequencies greater than  1.5  kHz  must  not  be  used.

LIMIT  RATINGS  (Note 7)

Valve  damage  may  result  if any  one  of these  ratings  is  exceeded.
Maximum  mean  input  power to all  electrodes other than  hea.ter
Direct cathode current
Peak cathode current
Direct  screen  voltage
Screen  dissipation

D.C.  SuPPLY  (Note  7)

Electrode connections are  made  by a shrouded  87G socket plugging on to the  base of the
yalve.

Direct grid  1  voltage
Direct anode voltage
Direct  resonator voltage
Direct screen  voltage  range
Direct screen  current  maximum

-40
Vres  +10

1 50 to 420
0 to Vres  +50

5

NOTE  7.-All   voltages  are  relative  to  the  cathode.  The   resonator  is   normally  at  earth

potential and the cathode  negative.  Screen  voltage should  not exceed  resonator
voltage  +50,  resonator volta.ge should  not exceed  anode  voltage.

The  valve  can  be  operated  with  anode  voltage  equal  to  resonator  voltage  but
there  will  be  some  loss  in  power  output.  It  can  also  be  operated  with  anode
volta,ges  up to  Vres  +40 with  slight  increase  in  power output.

May  1967 V233A/1 K-2
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Code:  V233A/1 K  (CV2190)
CONTINUED

V233A/1 K

CAVITY  TYPE  495-LVA-201-GENERAL  DESCRIPTION

This  approved   cavity  for  the  V233A/1K  is  of  circular  waveguide  construction  with  a
coaxial  output  leading to a Type  "N"  jack connector.

The waveguide  is tuned to the  required frequency  by a piston  with  a  rack and  graduated
scale  calibrated  in  centimetres for  precise  adjustment.

The antenna of the valve enters the waveguide through the end face. Three holes punched
in the valve resonator disc locate on  pins fixed to the cavity clamping plate to locate the valve.

The  coupling  loop  enters  the  cavity through  the  piston  face.

The valve electron  beam  is focused  by a  permanent  magnet of the  horseshoe type which
is  clamped  to the  cavity.

The  outline  drawing  of the  cavity  is  shown  in  Fig.  8.

OPERATIONAL  DATA  l=OR  TUBE  AND  CAVITY  495-LVA-201

The coupling  loop  is  preset at  midband and gives satisfactory  loading of the valve  into 70f2
coaxial cable over a limited  range, e.g. 3.6 to 4.2 GHz. The position of the loop can  be altered
by  slackening  the  clamping  screw,  turning  to  the  required   position  for  maximum  power
output  and  reclamping.

The  magnet  of  the  495-LVA-201   is  aligned  so  that  the  best  ratio  of  a.node  to  cathode
current  is  obtained. Thus  no  magnet  readjustment  is  necessary  when  replacing  valves.

Curves  of  circuit  length  L  i.e.  piston  position  as  a  function  of  frequency  are  plotted  in
Fig.  2.

Output Modulation

(a)  Amplitude  modulation
The voltage  required  is  dependent  upon  both  the  particular operating conditions and
the loading of the valve.  For 100 per cent modulation it is only necessary to reduce the
anode  current to a value  below the sta.rting  current  of oscillation.  (See  below.)

Modulation of either the grid  (g]) or the screen (g2) is  permissible. Modulation voltages
Of between  -50 and  ~200 applied  to the grid  will  be found  to  be  adequate.  For the
screen,  however,  positive  modulating  voltages  of the  same  order are  necessary,  and,
since  the   screen   ta.kes   current,   adequate   modulation   power  should   be   provided.

(b)  Frequency  modulation
Although  the  valve  is  not  specifically  designed  for  frequency  modulation,  about  ±1
MHz  is available  by variation  of the  resonator  voltage.

May  1967 V233A/1 K-3



V233A/1 K

Code:  V233A/1 K  (CV2190)
CONTINUED

STC

USE  OF  V233A/1K  CAVITIES  OTHER  THAN  495-LVA-201

These  should  take the  form  of the  tuning  cavity  shown  in  Fig.  7.  Operation  is  similar to
that described for the 495-LVA-201. Output power is obtained  over the whole range 2.7 to
4.2  GHz  by  means  of a  coupling  loop  placed  either  in  the  piston  face  (position  A  of  Fig.  7)
or at the valve end  of the circuit (position  a).  In  position  A coupling  is as the 495-LVA-201.
In  position  8.  however,  it  is  usually necessary to make an adjustment of the loop orientation
when tuning the oscillator over the frequency range. For applications where such a.djustments
of  the   loops  are   inadmissible  the   impedance  of the  loop  must  be  transformed  to  that  of
the  load  by  means of an  appropriate  impedance  matching technique.

The  va,lve  will  operate  satisfactorily  in  other  types  of  cavity  with  certain  differences  in

performance.

The permanent magnet used to focus the electron beam may be of  any suitable type which

gives  a  uniform  field  of  1  200  oersteds  minimum  over  a  22mm  gap.  The  magnet  must  be
aligned  so  that  the  best  ratio  of  anode  to  cathode  current  is  obtained.  The  three   holes
punched  in  the  valve  resonator  disc  locate  on  pins  fixed  to the  valve  clamping  pla.te.  Once
the  magnet  has  been  aligned  a.nd  has  been  securely  clamped  with  respect  to  the  locating

pins,  no further adjustment will  be necessary when  replacing valves.  It is  recommended that
at  least  three.  and  preferably  six,  valves  are  used  to  establish  the  initial  alignment  of the
magnet.

The  anode  current  at  which  oscillations  just  start,  when  the  valve  is  loaded  only   by  the
cavity,  is  referred to as the  unloaded starting current, and  serves as a useful  measure Of the
efficiency  of the  tuning  cavity.  In  Fig.  4 the  unloaded  starting  current for  a  typical  valve  is

plotted  as a function  of frequency  using the  recommended  circuit.

To  illustrate the  importance of good tuning circuit construction  a curve of power output
versus the  unloaded  starting current of the  valve  cavity combination  is given  in  Fig.  5.

May  1967 V233A/1 K4
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Code:  V233A/1 K  (CV2190)
CONTINUED

V233A/1 K

Fig.1.-Resonator Voltage and Anode Current versus Frequency
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Fig. 3.-Power Output versus Frequency

Fig. 4.-unloaLded Starting Current versus Frequency
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Fig. 5.-Power Output versus unloaded Starting Current
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Fig. 6.-Cross Section of Valve Assembly

ANODE                       RESONATOR

GLASS  ENVELOPEiiE

May  1967

fri
/i",D::::

\
CATHODE

Fig. 7.-Typical Tuning Cavity

I x2

4,:'

c:a?Tf:tNS:?E£JVALVE

PISTON   HEAD

-%:7TYTONL'EE

de:,D,A,!'"

MA

I-.i
I \-d1L_I DIA

[1 -
GNET

__L-a.-"-_-_-                 /
- I

o.5d40.S06c\ OUTPUT
LINE

CLAMPIN Poslt'ON  A
PLATE 1

JESSOF.    MACNFT
1'VPE       N®      10512

SHIELD

V233A/1 K|

u

u

u



STC
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V233A/1 K

Fig. 8.-V233A/1 K Dimehsioned  Outline

plNs   7a3   will    aE4sp±Io-

NOTE   I.  THIS  PORTION  OF  BULB
WILL   NOT   FOUL  A  CYLINDER
OF  INT.  DIA.  SPEcll:lED  WHICH
IS     CONCENTRIC     WITH     THE
PITCH  CIRCLE  OF  THE   LOCAT-
ING   HOLES   IN   THE   DISC.
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rl

BASING

I.   CONTROL   GRID
2.  CATHODE
3.   HEATER
4.   HEATER
5.   ANODE
6.   RESONATOR
7.   SCREEN   GRID

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES

A 73   MAX. 23   MAX. P 13.5±4.0 0.53±0.16

a 42  MAX. 1'65   MAX. Q 8.5   MAX. a.33   MAX.

C 20.I   MAX. 0.79   MAX.
S

+0.13 +0.005
3.2 a. 125

D 30.96±0.06 I . 218 ± 0,002 -0.00 -0.000

E 24   MAX. 0.94  MAX.
T

+0.062.36 +0.0020.093

I 46.0±6.4 1#±± -0.00 -0.000

K
11.I     MIN. 0.437   MIN. W

+0.132.79 +0.0050.Ilo

12.5   MAX. a.504  MAX. -0.00 -0.000

M 0.3   MAX. 0.012   MAX. X 21.59   MIN. 0.850   MIN.

N 18   MAX. 0.710   MAX. Y 20.32   MIN. 0.800   MIN.

NOTE  2.     BASIC  FIGURES  ARE  INCHES.          NOTE  3.     ALSO   MIN.  CLAMPING  DIA.

May  1967 © 1967 Standard Telephones and cables Limited                               V2.33^|1 K`-a
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SPECIAL   VALVES

YelocitylModulated   Oscillator

Code:  V235A/1 K  (CV2221)

V235A/1 K

The  V235A/1 K  is  a  velocity  modulated  oscillator of the  coaxial  line type for  operation  in
the frequency  band  2.7 to 4 GHz.

The valve may  be operated  in the tuning cavity type 495-LVA-226 in which  it will give the

performance quoted  in these data sheets.

RADIO  FREQUENCY  PERl=ORMANCE  (Note 1)

Operating frequency  range
Power output throughout the  band,  minimum

2.7 to 4                  GHz
350                 mw

Power output over frequency  range 2.7 to 3.8 GHz,  minimum                500                   mw

NOTE  1.-A graph  Of typical  power output versus frequency  is shown  in  Figure  3.

TYPICAL  OPERATING  CONDITIONS  (Note 2)

Frequency
Direct grid  1  voltage  (Note  3)
Direct anode voltage
Direct  resonator voltage  (Note  5)
Direct screen  voltage

Direct cathode  current (Note 4)
Direct anode current
Direct screen  current
Power output

2.7                        3.8
-40             -40

Vres  +10         Vres  +10

185                         318

47
34
0.2

900
NOTE  2.-All voltages are with  respect to the cathode.

N°TE3.Thheeruesseo:fatb:ars:Tdp::::ietsh:hper:3fl::Et°onr*tdhe3:ecurrentwhichpassesthrough

NOTE  4.-:fatrheodduec:a rpe°n¥e*j,?i:E:::s:atnheb,:fet:'fe::tee:a,:::ration  With  lower  Values  of

NOTE  5.-A graph  of resonator volta.ge versus frequency  is shown  in  Figure 1.

Nrdy  T96] V23 5A/1 K-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paionton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales Office,  Telephone:  Footscray 3333    Telex: 21836
C     O     M     P     O     N     E    N     T     S                    G     R     O     U     P



V235A/1 K
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STC

CATHODE
Indirectly  heated,  oxide coated.

HEATER

Heater voltage (Note 6)
Heater current
Preheating time

NOTE  6.-The  heater  is  usually  supplied  by  a  d.c.  voltage  or  a  r.in.s.  equivalent  at  a fre-

quency  of 50  Hz.  Frequencies  greater than  1.5  kHz  must  not  be  used.

LIMIT  RATINGS  (Note 7)

Valve  damage  rna.y  result  if any  one  of these  ratings  is  exceeded.
Maximum  mean  input  power to all  electrodes other than  heater
Direct cathode current
Peak cathode current
Direct screen  voltage
Screen  dissipation

D.C.  SuPPLY  (Note 7)

Electrode connections are  made  by a shrouded  87G  socket plugging on to the base of the
valve.

Direct grid  1  voltage
Direct anode voltage
Direct  resonator voltage
Direct screen  voltage  range
Direct screen  current,  maximum

-40
Vres  +10

170 to  385
0 to Vres  +50

5

NOTE  7.-All  voltages  are  relative  to  the  cathode.  The  resonator  is  normally  at  earth

potential and the cathode  negative.  Screen voltage should  not exceed  resonator
voltage  +50,  resonator voltage should  not exceed  anode voltage.

The  valve  can  be  operated  with  anode  voltage  equal  to  resonator  voltage  but
there  will  be  some  loss  in  power  output.  It  can  also  be  operated  with  anode
voltages  up to Vres  +40 with  slight  increase  in  power output.

May  r9cfl V235A/1 K-2
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Code:  V235A/1 K  (CV2221)
CONTINUED

V235A/1 K

CAVITY  TYPE  495-LVA-226-GENERAL  DESCRIPTION

This approved  cavity for the V235A/1 K  is of cylindrical  resonator construction  with twin
coaxial  outputs  leading to type  "N"  jack connectors.

One output is of coupling loop construction for the extraction  Of power. The other has a
coupling  probe and  may  be  used  for frequency  measurement.  Both  probe and  coupling  loop
are adjustable for optimum  depth  or orientation.

The  cavity  is tuned  to the  required  frequency  by  screw-thimble adjustment of the tuner
rod.  A micrometer type scale  is  provided for  precise adjustment.

The antenna of the valve enters the cavity through the end face. The holes punched  in the
valve  resonator  disc  locate  on  pins  fixed  to  the  cavity  clamping  plate  to  locate  the  valve.

The valve electron  beam is focused  by a permanent magnet of the horseshoe type which is
clamped to the cavity.

The outline  drawing  is shown  in  Figure  7.

OPERATIONAL  DATA  FOR  TUBE  AND  CAVITY  495-LVA-226

When  supplied  the  magnet of the 495-LVA-226  is  aligned  so that the  best  ratio of valve
anode  to  cathode  current  is  obtained.  Thus  no  magnet  readjustment  is  necessary  when
replacing  valves.

A graph of distance of tuner face from valve disc seal versus frequency is shown in Figure 2.

The  cavity  has  a  coupling  loop  designed  to  operate  into  50f2  coaxial  cable.  Usually  it  is
necessary to make an adjustment of the loop orientation when tuning the oscillator over the
frequency  range.  For  applications  where  such  adjustment  of  the  loop  is  inadmissible,  the
impedance of the load  must be transformed  by means of an appropriate impedance matching
technique.

Output Modulation
(a)  Amplitude  modulation

The voltage  required  is dependent upon  both the  particular operating conditions and
the loading of the valve.  For 100 per cent modulation it is only necessary to reduce the
anode current to a value  below the starting current of oscillation.  (See  below.)
Modulation of either the grid  (g[) or the screen  (g2) is permissible.  Modulation voltages
of between  -50 and  -200 applied  co the  grid  will  be found  to  be adequate.  For the
screen.  however,  positive  modulating  voltages  of the same  order are  necessary.  and,
since the screen takes current, adequate  modulation  power should  be  provided.

(b)  Frequency  modulation

Although  the  valve  is  not  specifically  designed  for  frequency  modulation,  about   ±1
MHz  is  available  by  variation  of the  resonator voltage.

May  1967 V235A/1 K-3
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USE  OF  V235A/1K  [N  CAVITIES  OTHER  THAN  495-LVA-226

The  valve  will  operate  satisfactorily  in  other types  of circuit,  with  certain  differences  in

performance.

These  should  take  the  form  of the  tuning  cavity  shown  in  Figure  8.  Operation  is  similar

to  that  described  for the  495-LVA-226.  Output  power  is  obtained  over  the  whole  range
2.7  to  4  GHz  by  means  of a  coupling  loop  placed  either  in  the  piston  face  (position  A  of
Figure 8)  or at the  valve  end  Of the  cavity  (position  8).  In  position  A,  coupling  is  as for the
495-LVA-226.  However,  in  position  8  it  is  ncx=essary  usually to  make  an  adjustment  of the
loop orientation when tuning the oscillator over the frequency range. For applications where
such adjustments of the loops are inadmissible the impedance of the loop must be transformed
to that of the  load  by  mea,ns of an appropriate  impeda.nce  matching technique.

The permanent magnet used to focus the electron  beam  may be of any suitable type which

gives  a  uniform  field  of  1  200  oersteds  minimum  over  a  22mm  gap.  The  magnet  must  be
aligned  so  that  the  best  ratio  of  anode  to  cathode  current  is  obtained.  The  three  holes

punched  in  the  valve  resonator  disc  locate  on  pins  fixed  to  the  va,lve  clamping  plate.  Once
the  magnet  has  been  aligned  and  has  been  securely  clamped  with  respect  to  the  locating

pins,  no further adjustment will  be  necessary when  replacing valves.  It is  recommended  that
at  least  three,  and  preferably  six,  valves  are  used  to  establish  the  initial  alignment  of  the
magnet.

The anode  current at  which  oscillations  just start,  when  the  valve  is  loaded  only  by the

cavity,  is  referred to as the  unloaded starting current, and serves as a useful  measure of the
efficiency Of the tuning cavity.  In  Figure 4 the  unloaded  starting current for a typical  valve  is

plotted  as a function  of frequency  using the  recommended  circuit.

To  illustrate the  importance of good tuning circuit construction a graph  of power output
versus  the  unloaded  sta.rting  current  of the  valve  cavity  combination  is  given  in   Figure   5.

May  1967 V235A/1 K|
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F:ig.1.-Resonator Voltage and Cathode Current versus Frequency
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Fig. 3.-Power Output versus Frequency
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V235A/1 K

Fig. 5.-Power Output versus unloaded Starting Current
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Fig. 6.-Cross Section of Valve Assembly ®
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Fig. 7.-Cavity 495-LVA-226

2-TYPE   'N'
COAXIAL   CABLE   JACKS

DIM. lNCHES M I LL I M  ET R E S

A
5'6                   MIN. 139,7             MIN.

6.5/16      MAX.* 160,3           MAX.

8 4.1/16      MAX.* 103,2            MAX.

C 4.3/4        MAX.t 120,7            MAX.

D 3.5/8        MAX.t 92,1            MAX.

E
1.3/4         MIN. 44,4            MIN.

2.3/16     MAX. 55,6           MAX.

F i.7/8        MAX. 47,6           MAX.

G 3.I/8        MAX. 79,4           MAX.

H 2.7/8         MAX. 73,0           MAX.

J 6.5/8         MAX.* 168,3           MAX.

BASIC   DIMENsloNS  ARE   INCHES

t   DENOTES:
WITH   ADJUSTMENT   FULLY   EXTENDED
*    DENOTES:

WITH   TUNING   MICROMETER

ADJUSTMENT   FULLY   EXTENDED

May  1967 V235A/1 K-9
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Fig. 8.-Typical Alternative Cavity
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Code:  V235A/1K  (CV2221)
CONTINUED

V235A/1 K

Fig. 9.-Y235A/1 K Outline

rB
1SEENOT(X.DIA,Ep0

E IIll (SEE

i..

NOTE  3)

IMS€ENOTE.I.(y.D'^.) I        •N I
-::-i

+
I

S

/,BASE
Lc

NOTE  I.  THIS  PORTloN  0F  BULB
WILL  NOT  FOUL  A

CYLINDER   0F   INT.   DIA.   SPECIFIED
WHIC.H   IS  CONCENTRIC  WITH   THE   PITCH

CIRCLE  0F  THE  LOCATING   HOLES  IN
THE   DISC.

PINS  7  &  3  WILL   BE  450   i  1'0°

FB0M  E    0F..LO_9_A_TING  HOLES

DIRECTloN
0F  ELECTRON

TUBULATloN  MAY

%EF±Li5c°AFPS8E
HOLE   IN   DISC.

L
BASING

1.    CONTROL   GRID
2.    CATHODE
3.    HEATER
4.    HEATER
5.    ANODE
6.    RESONATOR
7.    SCREEN   GRID

DIM MILLIMETRES lNCHES DIN. MILLIMETRES lNCHES

A 73    MAX. 2.7/8  MAX.
'P

13.5     ±    4.0 0.53      I    0.16

a 42    MAX. 1.65     MAX. Q 8.5        MAX. 0.33      MAX.

C 20.I  MAX. 0.79     MAX.
S 3.2     ::::: o..25  :  :::::

D. 30.96  i  0.06 I.218  ±  0.002

E 24      MAX. 0.94     MAX.
T 2j6  : :::: "93 : :::::

J 46.0     ±  6.4 1.13/16  ±  1/4

K
11.I   MIN. 0.437   MIN.

W 2J9  :::;: ",o : :::::
12.5  MAX. 0.494  MAX.

M 0.3  MAX. 0.012  MAX. N 18    '  MAX. 0.'710    MAX.

fiQIEJ!:-   BASIC  FIGURES  ARE  INCIIES. X 21.59    MIN. 0.850    MIN.

qQIE£:.   ALSO  MIN.  CLAMPING  DIA. Y 20.32  MIN. 0.800    M'N.

May  1 967                                   © 1967 Standard re/ephones and cab/es li.in;ted                                   V235A/1 K-11
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SPECIAL   VALVES

Velocity-Modulated   Oscillator

Code:  V238A/1 K  (CV5292)

V238A/1 K

th:i:e¥:::fy/4b¥nj3 :.¥:`5°::ty4.T5°5d#:.d  °SC!''at°r Of the Coaxial  line type for operation  in

pe|hoer:aa'::emqauyo::d°[Pne::tees:jdna::esf::i:,8ocraY|t¥ht:EFu€9t5u-nLevdAc-a2v::i::It|tjscthJ:e¥j!i8[Ygeutrt:
6  and  7.

RADIO  FREQUENCY  PERFORMANCE  (Note 1)

Operating frequency  range                                                                            3.555 to 4.255           GHz
Power output throughout the  band,  minimum                                               550                  mw

NOTE  1.-A graph  of typical  power output versus frequency  is shown  in  Figure 2.

n

n

TYPICAL  OPERATING  COND.TIONS  (Note 2)

Frequency

Bi:::: g::dd: ¥:i::g: (Note 3)
Direct  resonator voltage  (Note 4)
Direct screen  voltage
Direct cathode current (Note  5)
Direct anode current
Direct screen  current
Power output

3.90-40
Vres  +20

325
150

50
42

negligible
1300

NOTE  2.-All voltages are with  respect to the cathode.
N°TE3.|hheeresseo:fa::=:Tdp::::i:sh:hper:3fiertcjt°onr:i::tdhe3:ecurrentwhichpassesthrough

NOTE  4.-A graph  of resonator voltage versus frequency  is shown  in  Figure 1.
NOTE  5.-lf  reduced   power  outputs  can   be  tolerated,  operation  with   lower  values  of

cathode current will  increase the  life of the  valve.

Frequency Stability

::avf;::t:y:sttus:r!e:rsta::::r:.:i;r::aj!,;gp§e;:i::::vej!t:h,ng::s#:::!e:rn:ecng;E;its!:i:,::n;jy:;i:a:E!:::Z::t±rf;a:vi:b!!i!
approximately 50  kHz  per volt.

May  1967 V238A/1 K-1
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CATHODE

Indirectly  heated,  oxide  coated.

HEATER

Heater volta.ge (Note 6)
Heater current
Preheating time

6.3  ±  50/a
Min.  O.235          Nom.  0.250          Max.  0.265

60

NOTE  6.-The  heater  is  usually  supplied  by  a  d.c.  voltage  or  a  r.in.s.  equivalent  at  a fre-

quency  of  50  Hz.  Frequencies  greater  than  60  Hz  must  not  be  used  without
consulting the  manufacturer.

LIMIT  RATINGS  (Note 7)

(Valve damage  may  result  if any one of these  ratings  is exceeded.)
Maximum  mean  input power to all  electrodes other than  heater
Direct cathode current
Peak cathode current
Direct screen  voltage
Screen  dissipation

D.C.  SuPPLY  VOLTAGES  (Note 7)

Electrode connections are made by a shrouded  87G socket  plugging on to the base of the
valve.

Direct grid  1  voltage                                                                                              -40
Direct anode voltage                                                                                      Vres  +20
Direct  resonator voltage                                                                            255 to 410
Direct screen  voltage  range                                                                                          O to vres

NOTE  7.-All  voltages  are  relative  to  the  cathode.  The  resonator  is  normally  at  earth
potential and the cathode  negative.  Screen voltage should  not exceed  resonator
voltage,  resonator voltage should  not exceed  anode voltage.

The  valve  can  be  operated  with  anode  volta.ge  equal  to  resonator  voltage  but:
there  will  be  some  loss  in  power  output.  It  can  also  be  operated  with  anode
voltages  up to Vres  +40 with  slight  increase  in  power output.

May  1967 V238A/1 K-2
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Code:  V238A/1 K  (CV5292)
CONTINUED

V238A/1 K

CAVITY  TYPE  495-LVA-251-GENERAL  DESCRIPTION

This approved cavity for the V238A/1 K is of wa.veguide construction with a coaxial output
consisting of an  adjustable coupling  loop  leading  to  a Type  "N"  jack connector.

The waveguide  is tuned  to the  required frequency  by a piston  with a rack and  graduated
scale  calibrated  in  millimetres for  precise adjustment.

The antenna end Of the valve enters the waveguide through a. hole in  its broad face. Three
holes  punched  in  the  va.Ive  resonator  disc  locate  on  pins fixed  to the  cavity  clamping  plate
to  locate the valve.

The valve  electron  beam  is focused  by a  permanent  magnet  Of the  horseshoe type which
is clamped  to the cavity.

An  outline  dra.wing  of the  cavity  is  shown  in  Figure  5.

OPERATIONAL  DATA  FOR  TUBE  AND  CAVITY  495-LVA-251

The coupling loop rotation of 180° will suffice to obtain optimum loading of the valve when
feeding a  matched  50f2  load.

When the valve  is  loaded  by the  cavity only, the anode  current at which  oscillations just
start  is  referred  to as the "unloa.ded  starting  current";  it serves as a useful  measure of the
efficiency  Of the  tuning  cavity.  In  Figure  3  the  unloaded  starting  current for a typical  valve
in  the  recommended  cavity  is  plotted  as a function of frequency.

The  magnet  of  the  495-LVA-251   is  aligned  so  that  the  best  ratio  Of  anode-to-cathode
current  is obtained. Thus  no  magnet  readjustment  is  necessary when  replacing valves.

USE  01=  V238A/1K  IN  CAVITIES  OTHER  THAN  495-LVA-251

The  frequency  range  3.55  to  4.27  GHz  can  be  covered  in  three  slug-tuned  waveguide
cavities.  (See  Figures  6 and  7.) The  relevant dimensions Of these  mounts are shown  in  Fig.  7.

Output is by means Of a coupling loop inserted through the narrow face Of the waveguide.

(See  Fig.  6.)  A  fixed  depth  Of penetration  of this  loop  into the  cavity  will  give satisfactory
coupling when feeding into a 70 ohm  load  of V.S.W.R.  <1.2. A total  rotation of the loop of
180° will  provide optimum  loading of the valve over the entire frequency  range.

The coupling loop dimensions should  be as shown  in  Fig. 8. The  permanent magnet used to
focus  the  electron  beam  may  be  of any  suitable  type  which  gives  a  uniform  field  of 1400
oersteds  minimum  over a 22mm  gap. The  magnet  must  be aligned  so that the  best  ratio Of
anode to cathode current  is obtained. The three  holes  punched  in  the valve  resonator disc
locate on  pins fixed  to the valve clamping  plate.  Once the  magnet  has  been  aligned  and  has
been  securely  clamped  with  respect  to  the  locating  pins,  no  further  adjustment  will   be
necessary  when  replacing  valves.  It  is  recommended  that at  least three.  and  preferably six,
valves are  used  to  establish  the  initial  alignment of the  magnet.

Nrty  19CJ V238A/1 K-3



V238A/1 K

Code:  V238A/1 K  (CV5292)
CONTINUED

STC

Fig.1.-Resonator VoltaLge as a Function of l=reque ncy

May  1967
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I
I

Fig. 2.-Power Output as a Function of l=requency.
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Code:  V238A/1 K  (CV5292)
CONTINUED
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CAVITY
Code :  495-LVA-251

STC

Fig. 5.+95-LVA-251  Dimensioned Outline

I--1CT

"
IF ®--

OUTPUT  SOCKET

TYPE   N  (FEMALE)

/L
4-HOLES   R   DIA

G=±H

VALVE   IN   POSITloN

DIM. INCHES MILLIMETRES DIM. INCHES MILLIMETRES

A 16.3/4        MAX. 425.5         MAX. J I.5/8       APP. 41.3            APP.

8 3.7/8        MAX. 98.4         MAX. K I.13/16  APP. 46.0            APP-

C 3/4        MAX. 19,1         MAX. L I/2       APP. 12.7            APP.

D 5    ±   1/16 127,0    ±    I,6 M 1                   APP. 25'4            APP.

E 1.15/16  MAX. 49,2         MAX. N 3.I/2       APP. 88.9           APP.

F 2,750    i    0,020 69.85 i 0,51 P 3.1/2        MAX. 88,9             MAX.

G 4.11/16   i  1/16 119,I      ±1.6 Q 4.3/4        MAX. 120'7             MAX.

H 2.3/4   i   1/32 69,9     ±0.8 R I/4       APP. 6,4           APP.

May  1967 V238A/1 KJ
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CAVITY
CONTINUED
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Fig. 6.-Slug CaLvity
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CAVITY
CONTINUED

SIC

Fig. 7.-Slug Cavity (Waveguide 2  x  1  inch External)

WAVEGUIDE   EXTERNAL   DIMENsloNS

2   X   1   lNCH

\XIS
I I1.7/(lNcrIVECEA.FiG

II

I

I

L-A1 I

oC.3i6RiNECH        I,DIA
TUNERBRASS-7/8INCHI

I

I

H          ,,                 .

DIA.   P.T.F.E.

TRAVEL  0F  SLUGS  JUST  LESS  THAN   7/8   lNCH   T0  PREVENT

CONTACT  WITH   OPPOSITE   WAVEGUIDE   WALL.

NOTE:   ALL   DIMENsloNS   SHOWN   ARE   INTERNAL   DIMENsloNS.

FREQUENCY   BAND   T0   BE  COVERED   3.52  to   4.27   GHz.

CIRCUIT
DIMENS-l0N COARSEFREQ. COARSETUNER FINETUNER FINETUNERIIII||-|IIIII|||il

NUMBER

(CM) (CM) (CM) (CM)

COVER-AGEfGHz\ SENSTY.MINIMUM SENSTY. RANGE

I 2,0 11,15 9,2 4,8
3,95  to

0.0013jn./MHz. 0.052in./MHz.
17  MHz  at

4.275 at4.15  GHz. at4.15   GHz.
4.15   GHz.

2 2,0 13,8 11,0 6,0
3.75  to

0.0015in./MHz. 0.058jn./MHz.
15  MHz  at

4.05 at3.925  GHz. at3.925  GHz 3.925   GHz.

3 2,0 16,4 14,8 8.05
3.52  to

0.001in./MHz. 0. 067in./MHz.

13   MHz.   at

3.85 at3'7 GHz. at3.7 GHz. 3.7   GHz.

May  lo67                                                                                                                  v238A/1 K|
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Fig. 8.-Coupling Loop

0.450   in.

I/16  in.

LOOP  PENETRATION

CENTRE   CONDUCTOR   &
DIELECTRIC  0F   UNl-RADlo   21   CABLE

May  1967

WALL  OF   WAVEGUIDE

LOOP  MUST  NOT

ROTATE   BEYONI)   1800  AS
SHOWN

OUTLINE  0F  VALVE
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Code:  V238A/1 K  (CV5292)
CONTINUED

STC

Fig. 9.-V238A/I K Outline

TE.B;:;:.|
PINS  7   &   3  WILL   BE   450   i  100   FROM   E   0F

LOCATING   HOLES   IN   DISC.

(SEE  NOTE   3)              I
SEE   NOTE

I           'X.     DIA.)

Th lM

I

SEE

i( =FT
€__i  DqA.

I N

slLf
I 87   G   BASE

NOTE   I

THIS  PORTloN   0F   BULB  WILL   NOT   FOUL   A

CYLINDER   0F   INT.   0lA.   SPECIFIED   WHICH

IS  CONCENTRIC   WITH  THE   PITCH   CIRCLE

0F   THE   LOCATING   HOLES   IN   THE   DISC.

OF   ELECTRON
TUBULATloN   MAY

BE   i   15°   FROM
OF   LOCATING

IN    DISC.

I               BASING
T                   1.CONTROLGRID

2.     CATHODE

3.     HEATER

4.     HEATER

5.     ANODE

6.   .  F(ESONATOR

7.     SCREEN    GRID

HtLE

DIM. MILLIMETRES I N C ti E S DIM. MILLIMETRES lNCHES

A 88                               MAX. 3.46                         MAX. Q 8.5                      MAX. 0.33               MAX.

a 4Z                                MAX. i.65                         MAX.
S 3{    :     :::: "25 :  :::::

C 20,I                           MAX. 0.79                          MAX.

0 30.96         i           0.06 I.218         ±           0.002
T 2j6  :     :::: "93 :  ::::;

E 24                               MAX. 0.94                         MAX.

J 60                                 MAX. 2.36                          MAX.
W

+         0.132.79-o.oo +    0.0050.Ilo-o.ooo

K

15.88                          MIN. 0.625                         MIN,

X 21.59                  MIN. 0.850             MIN.20.63                        MAX. 0.812                       MAX.

M 0.3                               MAX. 0.012                       MAX. Y 20.32               MIN. 0.800             MIN.

N 18                                  MAX. 0.710                       MAX. NOTE   2:-     BASIC   FIGURES   ARE   INCHES

P 13.5            i            4.0 0.53            i          0.16 NOTE   3:-     ALSO   MIN.   CLAMPING   DIA.

May  1967 © 196l standard Telephones and cables Limited                            V238A|l K-10
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SPECIAL    VALVES

YelocitylModulated   Oscillator

Code:  V238A/1 KY

V238A/1 KY

The  V238A/1 KY  is  a velocity  modulated  oscillator of the  coa.xial  line type.  It  is  a selected
V238A/1 K for operation  in the extended frequency  range of 3.52 to 4.255  GHz.

The valve  may be operated  in the tuning cavity type 495-LVA-251  in which  it will give the

performance  quoted  in these  data sheets,  or  in  the slug tuned  cavities  illustrated  in  Figures
6 and  7.

RADIO  I=REQUENCY  PERFORMANCE  (Note 1)
Operating frequency  range                                                                            3.52    to 4.255           GHz
Power output throughout the  band,  minimum                                                500                   mw
Note 1.-A graph  of typical  power output versus frequency  is shown  in  Figure 2.

TYPICAL  OPERATING  CONDITIONS  (Note 2)
Frequency
Direct grid  1  voltage  (Note  3)
Direct anode voltage
Direct  resonator voltage  (Note 4)
Direct screen  voltage
Direct cathode current (Note 5)
Direct anode current
Direct screen  current
Power output

3.52                     3.90             GHz
-40              -40                  V

V res  +2f J        V res +2J.                       V
2!SJ                  rh:5                     V
150                        150                            V

50                        50                     rnA
43                       42                     rnA

negligible           negligible

960                  1300 Ti,RI
Note 2.-All  voltages a,re with  respect to the  cathode.
Note 3.-The   use  of  bias   improves  the   proportion   of  cathode   current  which   passes

through the  resonator and  reaches the collector (anode).
Note 4..-A graph  of resonator voltage versus frequency  is shown  in  Figure 1.
Note 5.-lf  reduced  power  outputs  can   be  tolerated,  operation  with   lower  values  of

cathode  current  will  increase the  life  of the  valve.

Frequency   Stability
When   operated   in   a   temperature-controlled   oven,   using   the   slug-tuned   waveguide

cavities shown  in  Figures 6 and  7 and  with  a suitable  regulated  power supply, the frequency
stability   is   better  than   ±250   kHz  over  long   periods.   Frequency  variation  with  ambient
temperature  is  approximately  50  kHz  per  °C.  Frequency  variation  with  resonator  voltage
is  a.pproximately  50  kHz  per volt.

July  l96l                                                                                                                                      V2.38A|lK`Y-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  sales  office,  Telephone:  01-300 3333              Telex:  21836
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V238A/1 KY

Code:  V238A/1 KY
CONTINUED

STC

CATHODE

Indirectly  heated,  oxide-coated.

HEATER

Heater voltage (Note 6)
Heater current
Preheating time

6.3  ±  50/o
Min.  0.235     Nom.  0.250     Max.  0.265

60

Note 6.-The  heater  is  usually  supplied  by  a  d.c.  voltage  or a  r.in.s.  equivalent at a fre-

quency  of  50  Hz.  Frequencies  greater  than  60  Hz  must  not  be  used  without
consulting the  rna.nufacturer.

LIMIT  RATINGS  (Note 7)

Valve  damage  may  result  if any one  of these  ratings  is  exceeded.
Maximum  mea,n  input  power to all  electrodes other than  heater
Direct cathode current
Peak cathode current
Direct screen  voltage
Screen  dissipation

D.C.   Supply  Voltages   (Note  7)

Electrode connections are  made  by a shrouded  87G  socket

plugging  on  to the  base  of the  valve
Direct grid  1  voltage
Direct a.node  voltage
Direct  resonator voltage
Direct screen  voltage  range

-40
Vres  +20

250 to 410
0 to  Vres

Note 7.-All  voltages  are  relative  to  the  cathode.  The  resonator  is  norma.Ily  at  earth

pctentia,I and the cathode negative. Screen voltage should  not exceed  resonator
voltage,  resonator voltage should  not exceed  anode voltage.
The  valve  can  be  operated  with  anode  voltage  equal  to  resonator  voltage  but
there  will  be  some  loss  in  power  output.  It  can  also  be  operated  with  anode
voltages  up to Vres  +40 with  slight increase  in  power output.

July  1961 V238A/1 KY-2
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Code:  V238A/1 KY

CONTINUED

V238A/1 KY

ill

CAVITY  TYPE  495-LVA-251-GENERAL  DESCRIPTION

This  approved   cavity  for  the  V238A/1KY   is  of  waveguide  construction  with  a  coaxial
output  consisting  of a.n  adjustable  coupling  loop  lea.ding to a Type  `N.  ja,ck connector.

The waveguide  is tuned  to the  required frequency  by a  piston with  a rack and  graduated
scale  calibrated  in  millimetres for  precise adjustment.

The antenna  end of the valve enters the waveguide through a hole in its broad face. Three
holes  punched  in the valve  resonator disc loca.te on  pins fixed to the cavity clamping  plate to
locate the  valve.

The  valve  electron  bea.in  is focused  by a  permanent  magnet  of the  horseshoe type which
is  cla.mped  to the  cavity.

An  outline  drawing  of the  cavity  is shown  in  Figure  5.

OPERATIONAL  DATA  FOR  TUBE  AND  CAVITY  495-LVA-251

The coupling loop rotation of 180° will suffice to obtain optimum loading of the valve when
feeding a  matched  50Q  load.

When  the  valve  is  loaded  by the  ca.vity only,  the  anode  current at which  oscillations just
start  is  referred  to as the  "unloaded  starting current";  it serves as a  useful  measure of the
efficiency of the tuning ca.vity.  In  Figure 3 the  unloaded starting current for a typical  valve in
the  recommended  cavity  is  plotted  as  a function  of frequency.

The  magnet  of  the  495-LVA-251   is  aligned  so  that  the  best  ratio  of  a.node-to-ca.thode
current  is  obtained.  Thus  no  magnet  readjustment  is  necessary when  replacing  valves.

USE  OF  V238A/1KY  IN  CAVITIES  OTHER  THAN  495-LVA-251

The  frequency  range  3.52  to  4.27  GHz  can   be  covered   in  three  slug-tuned  waveguide
ca.vities. (See Figures 6 and 7.) The relevant dimensions of these mounts are shown in Figure 7.

Output is  by  mea.ns of a. coupling loop  inserted through the  narrow face of the waveguide.

(See  Figure 6.) A fixed  depth  of penetration  of this  loop  into the cavity will  give satisfactory
coupling,  when feeding  into a 70 ohm  load  of V.S.W.R.  <1.2. A total  rotation  of the  loop of
180°  will  provide  optimum  loading  of the  valve over the  entire frequency  range.

The  coupling  loop  dimensions  should  be  as  shown  in  Figure  8.  The  permanent  magnet
used  to focus the  electron  beam  may  be of any suitable type which  gives a  uniform field  of
1400  oersteds  minimum  over a  22  mm  gap.  The  magnet  must  be  aligned  so  that the  best
ratio of anode to cathode current is obtained. The three holes punched in the valve resonator
disc  locate on  pins fixed  to the  valve clamping  plate.  Once the  magnet  has  been  aligned  and
has  been  securely  clamped  with  respect to the  locating  pins,  no further a.djustment will  be
necessary  when  repla.cing  va.Ives.  It  is  recommended  that  at  least  three,  and  preferably  six,
valves  are  used  to  establish  the  initial  alignment of the  magnet.

July  1961 V238A/1 KY-3
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Code:  V238A/1 KY
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STC

Fig.1.-Resonator Voltage verslJs Frequency

July  1967

V L 29 22

Fig. 2.-Power Output versus Frequency

I-

Fig. 3.-Anode Starting Current versus Frequency
in a 2  x  1  in.  External Waveguide Circuit
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V238A/1 KY

I.W.I.   M0lJNT
Code:  495-LVA-251

SIC

Fig. 5.+95-LVA-251  Dimensioned Outline

VALVE IN Pci511.loN __ -ap
1OIA apI

I

I

afiiiiiiiiiiiiiiiiiiiiiiiiiiil|E+ M L=
DIM. INCHES MILLIMETRES DIM. INCHES MILLIMETRES

A 6±   MAX. 425,5  MAX. J 15  APPROX. 41,3   APPROX.

8 36   MAX. 98,4  MAX. K it  APPROX. 46,0  APPROX.

C i  MAX. 19,1    MAX. L i  APPROX. 12,7  APPROX.

D 5±fa 127.0 ± 1,6 M 1   APPROX.3iAPPROX. 25,4  APPROX.

E 1#  MAX. 49,2  MAX. N 88.9  APPROX.

F 2.750 ± 0.020 69,85  ± 0.51 P 3±   MAX. 88,9  MAX.

G 41+ ± + 119,1  ± 1,6 a 4i  MAX. 120,7   MAX.

H 28±± 69,9 ± 0,8 R i  APPROX. 6,4  APPROX.

July  1961
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Fig. 6.-Slug Cavity
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V238A/1 KY

I.W.I.   M0llNT
CONTINUED

SIC

Fig. 7.-Slug Cavity

WAVEGUIDE   EXTERNAL   DIMENsloNS

2  X   1   INCH

MAJOR  AXIS
0F.VALVE

CLEARANCE
HOLE

I,NCH   DJA.

I1.7/8INCHI
I

I
I

I

I-A+
I

II TBURNAE§L8lNCHI
1cB

COARSE0.236INCH,DIA

I D|`;.I]N85rNucNHER
.DIA.   P.T.F.E

TRAVEL  0F  SLUGS  JUST  LESS  THAN  7/8  INCH  T0  PREVENT

CONTACT  WITH  OPPOSITE  WAVEGUIDE  WALL.

NOTE:   ALL  DIMENsloNS   SHOWN   ARE   INTERNAL   DIMENsloNS.

FREQllENCY   BAND  T0   BE  COVERED  3.52  to  4.27   GHz.

CIRCUIT,\NUMBER,
DIMEN SloN COARSEFREQ. COARSETUNERSNS

-
A 8 C D

FINETUNER FINETUNER

(CM) (CM) (CM) (CM)

COVER-AGE'Gt'z' ETY.MINIMUM SENSTY. RANGE

I 2,0 11,15 9,2 4,8
3.95  to

0.0013in./MHz. 0.052in./MHz.
17   MHz  at

4.275 at4.15  GHz. at4.15  GHz. 4.15   GHz.

2 2,0 13,8 11,0 6,0
3.75  to

0.0015in./MHz. 0.058in./MHz.
15   MHz  at

4.05 at3.925  GHz. at3.925  GHz 3.925  GHz.

3 2,0 16,4 14,8 8,05
3.52  to

0.001in./MHz. 0.067in./MHz.
13  MHz.   at

3.85 at3.7 GHz. at3.7 GHz.
3.7   GHz.

July  1961 V238A/1 KY|
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I.W.I.   MOUNT
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V238A/1KY

Fig. 8.-Coupling Loop

0.450  in.

I/16  in.

ri-I____-____=i±
1/8  in.          ROT-;fE  5'EVV6ri'Dvi8oo As

SHOWN

LOOP  MUST  NOT

LOOP  PENETRATloN

CENTRE  CONDUCTOR  &
DIELECTRIC  0F  UNl-RADIO  21  CABLE

July  1961

®

WALL  0F  WAVEGUIDE

\
'800

IIII
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I

I

/`
OUTLINE  0F  VALVE
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V238A/1 KY

Code:  V238A/1 KY
CONTINUED

SIC

Fig. 9.-V238A/1 KY Outline

PINS  7   &  3  WILL   BE   450
B.D A.

'1L(SEENOTE(X.DIA.)M

E.0 A.

(SEE  NOTE  3)

I

K

III

I

A,
SEE

1=T|
i=

|  DqA.sEaBASENOTE   I(YDIA) N
.

87

C lA

NOTE  I
THIS  PORTION  0F  BULB  WILL  NOT   FOUL  A
CYLINDER  0F  INT.   DIA.  SPECIFIED   WHICH
IS  CONCENTRIC   WITH  THE   PITCH   CIRCLE
0F  THE  LOCATING  l10LES  IN  THE  DISC.

OCATING

±  100   FROM   a   0F

HOLES   IN   DISC.

D1.RECT10N

OF  ELECTRON
TUBULATloN   MAY
BE   I   15°   FROM
0F   LOCATING
IN   DISC.

BASING

1-.     CONTROL   GRID

2.    CATHODE

3.    HEATER

4.    HEATER

5.     ANODE

6.     RESONATOR

7.     SCREEN   GRID

HtLE

DIM. MILLIMETRES lNCHES DIM. MILLIMETRES INCHES
'A

88                              MAX. 3.46                        MAX. Q 8.5                     MAX. 0.33               MAX.

a 42                             MAX. I.65                         MAX.
S 3.2    :      ::i: o.,25  :  :::::

C 20.1                          MAX. 0.79                        MAX.

D 30.96        I          0.06      . 1.218         ±          0.002
T 2j6  :     :::: o.og3  :  ::::;

E 24                              MAX. 0.94                       MAX.

J 60                               MAX. 2.36                        MAX.
W

+         0.13 +    0.005
2.79_        o.oo 0.Ilo   _   o.ooo

K
15.88                        MIN. 0.625                       MIN.

X 21.59                MIN. 0.850             MIN.20.63                      MAX. 0.812                     MAX.

M 0.3                            MAX. 0.012                     MAX. Y 20.32                MIN. 0.800             MIN.

N 18                                MAX. 0.710                     MAX. NOTE  2:-     BASIC'FIGURES   ARE   INCHES

P 13.5           ±           4.0 0.53           i          0.16 NOTE  3:-     ALSO   MIN.   CLAMPING   DIA.

July  1961 © 1967 Stondord Telephones and cables Limited                           VZ38A|l K.Y-10
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SPECIAL   VALVES

Velocity  Modulated   Oscillators

Codes:  V243A/2FS  (CV5463)
V243A/3FS

V243A/2FS
V243A/3FS

::T±:Eem;e#::::5Vt:=ojva:r;MTCEoe:a§jh:::cyu],:::::n;tay::::o:gu;::o:;#:::dd:,:::::n;j§[;::::+t;;n:t;:;:;::::[dt:seec:,:n,ntj
The valves,  which  have simila,r electrical  characteristics,  are closely designed to withstand

:nevce|:np!ecsa'toshe°ncakb,:ntdhev+b::t:°pneraa::ata::b|:::td:Smsjppeart::u8resshjue;d:oci8aeo'€.fittedt°the!r
The  valves  have different  basing arrangements  (See  Figures  1  and  2).

RADIO  FREQUENCY  PERFORIVIANCE  (Note 1)

Operating frequency range                              4.34€2Htzoc4:;!ty        4#t¥#51
Power output

minimum  at 4.3  GHz                                                         750

®
minimum throughout the  band                                                                         500                  mw

js rh°ot;nt.jTfjg8urraep!. °f typical  power  Output  Versus  frequency  in  the  495_LVA_251  cavity

TYPICAL  OPERATING  CONDITIONS  (Note 2)
Frequency

B;:efg:!odd:¥::::g:(Note3)
Direct resonator voltage

8:::=::::::ev:,ut:feenttNote4,
Direct anode current
Direct screen  current
Power output
Note 2.-All voltages are with  respect to the cathode.
Note 3.-The  use  of  bias   improves  the   proportion   of  cathode  current  which   passes

through the  resonator and  reaches the collector (anode).
Note4.-lf  reduced  power  outputs  can   be  tolerated,  operation  with  lower  values  of

cathode  current will  increase  the  life  of the  vaive.

•                  /uiy ig67                                                                                               ¥22}A(}:i }-I

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  sales  office,  Telephone: 01-300 3333             Telex: 21836
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V243A/2FS
V243A/3FS

Codes:  V243A/2FS  (CV5463)
V243A/3FS

CONTINUED

STC

CATHODE

I nd i rectly-heated,  oxide-coated.

HEATER

Heater voltage (Note 5)
Heater current
Preheating time

6.3  ±5%                  V
Min.  O.235     Nom.  O.250     Max.  0.265                  A

30                     sec

Note 5.-The  heater  is  usually  supplied   by  a  d.c.  voltage  or  an  r.in.s.  equivalent  at  a
frequency  of  50  Hz.   Frequencies  greater  than  1000  Hz  should   not  be  used
without consulting the  manufacturer.

LIMIT  RATINGS

Valve damage  may  result if any one of these  ratings  is exceeded.
Mean  input  power to all  electrodes other than  heater
Direct cathode current
Resonator dissipation
Screen  dissipation
Bulb temperature
Peak cathode current
Screen  voltage should  not exceed  resonator voltage

D.C.  SuPPLY  VOLTAGES  (Note 6)

V243A/2FS electrode connections are made  by leads soldered to the wiring-in adaptor on
the  87G/F  base.

V243A/3FS  electrode  connections  a.re  made  by  a  Winchester  Electronics  lnc.  Miniature
Round  Socket  Series  `M'  Ref.  No.  M7S-LRN  which  fits with  its  mating  plug on  the  valve.

Direct grid  1  voltage                                                                                             -40
Direct anode voltage                                                                                        Vres  +20
Direct  resonator voltage, 4.3  GHz cavity                                             230 to 275

495-LVA-251  cavity                                   220 to 340
Direct screen  voltage  range                                                                                O to vres

Note 6.-All  voltages  are  relative  to  the  cathode.  The  resonator  is  normally  at  earth
potential and the cathode negative. Screen voltage should  not exceed  resonator
voltage,  resonator voltage should  not exceed anode voltage. The output  power
is controlled  by varying the ca.thode current  by the screen grid  voltage.
The  valve  can  be  operated  with  anode  voltage  equal  to  resonator voltage  but
there  will  be  some  loss  in  power  output.  It  can  also  be  operated  with  anode
voltages  up to Vres  +40 with  slight  increase  in  power output.

July  1961 (2:!A)3E!)-2
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WAVEGulDE  CAVITY  FOR  OPERATION  AT  4.2  to  4.4  GHz

This  is shown  in  Figure 3.  It  is of waveguide construction  with  a coaxial  output consisting
of an adjustable coupling loop ln the narrow face of the waveguide leading to a Type `N' jack
connector.

The waveguide is  matched for  maximum  power by a stub tuning screw.

The antenna end of the valve enters the waveguide through a hole in its broad face. Three
holes  punched  in the valve  resonator disc  locate on  pins fixed  to the cavity clamping   plate
to  locate the valve.

The  valve electron  beam  is focused  by a  permanent  magnet of the  horseshoe type which
is  clamped  to the  cavity.

The  coupling  loop  rota,tion  of  180°  will  suffice  to  obtain  optimum  loading  of  the  valve
when feeding a  matched  50f2 load. A fixed  depth  of penetration  of this  loop  into the cavity
will  give  satisfactory  coupling.  The  coupling  loop  dimensions  are  also  shown  in  Figure  3.
The  permanent  magnet used  to focus the electron  beam  may  be of any suitable type which

gives a uniform field  of 1400 gauss  minimum  over a 22mm  gap. The magnet  must  be aligned
so that the  best  ratio of anode to  cathode  current  is obtained.  Once the  magnet  has  been
aligned   and   has   been  securely  clamped,   no  further  adjustment  will   be  necessary  when
replacing valves. It is recommended that at least three, and  preferably six, valves are used to
establish the  initial  alignment of the  magnet.

CAVITY  TYPE  495-LVA-251l

This  is  generally  similar  to  the  cavity  described  above  excepting  that  the  waveguide  is
tuned  to the  required  frequency  by  a  piston  with  a  ra.ck and  graduated  scale  calibrated  in
millimetres for  precise adjustment.

The  cavity  is  supplied  with  a  pre-aligned  magnet.

The outline drawing of the cavity is shown  in  Figure 4.

July  1961 ¥2£3A(3ES}-3
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Fig.1.-V243A/2FS Outline

PIN  NO, ELECTF`ODE

1 F3ESONATOF]

2 CONTROL  GRID

3 HEATEF`

4 HEATEF]

5 CATHODE

6 §CBEEN  OPllD

7 ANODE

NOTE:-
1.  THIS  POPTION  OF  BULB  WILL  NOT

FOUL  A  CYLINDEPI  OF  INT.  DIA.

SPECIFIED  WHICH   IS  CONCENTF`lc
WITH THE  PITCH  CIPICLE  OF  THE
LOCATINQ  HOLES  IN  DISC

2.  BASIC  FIGUBES  AFIE  IN  INCHES

3.  ALSO  MIN.'CLAMPING  DIA.

D'M. MILLIMETF}ES INCHES D'M. MILLIMETRES INCHES
A 81,0      MAX. 3.3/16               MAX. K 13,46      ±          4,06 0.530       ±       0.leo
a 41,91    MAX. 1.650                       MAX. L 8,38         MAX. 0.330              MAX.
C 21.08    MAX. 0. 830                     MAX. M 3,18       +           0,13 0.125       +        6.Oos-0.000
D 30,98    ±   0,05 1.218          ±       0.to2 -0 00
E 23 88   MAX. a.940                     MAX. N 2,36       +         0 0500 o.og3       `       0.002
F 55 6      ±   4.8 2.3/16       ±        3/16 -a -       0. 000

a 15 88     MIN. 0.625                       MIN.
P

+0 1300 +       0. 005
20 64    MAX. 0.812                       MAX. 2'79     -        a •0.110        _        a.ooo

H 0' 81      MAX. 0.012                      MAX. a 21.59           MIN. 0.850              MIN.
J 18 03    MAX. 0.710                     MAX. R 38.1             ±           1,8 1.1/2         ±         1/16

July   1961 ¥2:3A(3E!)-
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V243A/2FS
V243A/3FS

Fig. 2.-V243A/3FS Outl i ne

®

I

P'N ELECTF`ODE

H PIESONATOF`

F CONTF`OL  GF`lD

C HEATEF]

D HEATEF`

E CATHODE

a SCF`EEN  GF`lD
A ANODE

WINCHESTER  ELECTRONICS

PLUG  REF.  No.  M7P.LSH19C

450
NOTE:-

1. "ls  POBTION OF BULB WILL NOT
FOUL  A CYLINDEF`  OF  INT.  DIA.
SPECIFIED  WHICH  IS CONCENTFllc
WI"  THE  PITCH  CIFICLE  OF  THE
LOCATING  HOu=S  IN  DISC

2.  BASIC  FIGUF`ES  ABE  IN  INCHES

3.  ALSO  MIN.  CLAMPING  DIA.

TUBULATION  MAY  BE
±  |5°  FROM   £   OF
LOCATING  HOLE  IN  DISC

DIM. MILLIMETf]ES INCHES D'M. MILLIMETPIES INCHES

A 87.31   MAX. 3.7/16                    MAX. K 13,46        ±          4.06 0.530       ±    a.loo
a 41,91   MAX. 1.650                       MAX. L 8.38           MAX. 0.330           MAX.

C 21.08  MAX. 0.830                      MAX.
M

+           0.10 +     0.005

D 30'96   ±   0,05 1.218         ±      0.002
3,18       -         o'oo 0.125       -    o.ooo

E 23  88   MAX. 0. 940                      MAX.
N

+         0.05 +     0.002

F 152,40  MIN-165.10 MAX 6  MIN  -6.1/2   MAX. 2,36       -         o.oo 0.093       -     o.ooo

15.88   MIN. n.625                       MIN.
P

+           0.13 +     0.005
G 20.64   MAX. 0.812                       MAX. 2.79      -        o,oo 0.110        -     a.ooo

H 0  31   MAX. 0.012                       MAX. a 21,59             MIN. 0.850            MIN.

J 18,03   MAX. 0.710                       MAX. F' 38.1            ±           1,6 1.1/2         ±      1/16

July  1961 Y2233A';3ES}-5
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Fig. 3.-WaLveguide Cavity for Operation at 4.3 GHz

BASIC  UNITS  ARE  METRIC

DIM. MILLIMETRES INCHES D'M. MILLIMETRES INCHES

A 84 3.307 G 2,4 0.093

a 62.5 2.46 H 31 1 .21 8

C 23 0.906 I 1,6 +
D 11,4 0.4S

E 1.5 0.059

1= I.5 0.059

July  1961 (2f!A)Sis)-
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CONTINUED

V2A3^|2:FS
VL#B^PFS

VALVEINPOuTION_+-ap
i      LOI^ i_ L=Li- ''1

a
P

1[1=,+Mi
n

DIM. INCHES MILLIMETRES DIM. INCHES MILLIMETRES

A 16S  MAX. 425.5  MAX. I 1£  APPROX. 41,3   APPROX.

a 3i  MAX. 98,4  MAX. K 1#  APPROX. 46,0  APPROX.

C i  MAX. 19,1   MAX. L +  APPROX. 12,7  APPROX.

D 5±+ 1 27.0 ± 1 .6 M 1   APPROX. 25.4  APPROX.

E 1it  MAX. 49.2  MAX. N 3±  APPROX. ee,9 AppROx.

F 2.750 ± 0.020 69.85 ± 0.51 P 3±  MAX. 88.9  MAX.

G 4It ± + 119.1  ±  1.6 Q 4}   MAX. 120,7  MAX.

H 2S ± ri 69.9 ± a.8 R i  APPROX. 6.4  APPROX.

July  1961 ¥2£!A(3ES}-7
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Fig.  5.-Typical  Power  Output  versus  Frequency  in  Cavity  495-LVA-251
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Fig. 6.-Typical  Cavity Length versus Frequency in Cavity 495-LVA-251
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SPECIAL    VALVES

Velocity-Modulated  Oscillator

Code:  V265A/1 lvl

V265A/1M

The  V265A/1M  is  a  single-transit  velocity-modulated  valve  (H-wave  Oscillator)  designed
as a  local  oscillator for  operation  in  the frequency  range  5.8 to  7.5  GHz.

The  valve  may  be  operated  with  the  input and  output tuning  cavities 495-LVA-353  and
495-LVA-354 with  which  it will  give the performa.nce quoted  in  these data sheets.

RADIO  FREQUENCY  PERFORMANCE  (Note 1)
Operating frequency  range
Power output at frequencies  5.85  and  7.1  GHz,  minimum
Power output at frequency  7.5  GHz,  minimum

5.85 to 7.5               GHz
200                mw
150                 mw

NOTE  1.-A graph  of typical  power output  versus frequency  is shown  in  Figure  1.

TYPICAL  OPERATING  CONDITIONS  (Note 2)
Frequency
Direct grid  1  voltage
Dil.ect anode  voltage
Direct  resonator voltage  (Note  3)
Direct screen  volta,ge  (Note 4)
Direct anode current
Direct cathode current
Direct screen  current
Direct grid  1  current
Power output  (Note  5)
Circuit  length

5.85                 6.5                    7.5
-50          -50          -50

Vres  +20    Vres  +20     Vres  +20
253                  300                 395
180                   167                   155

30                    30                    30
48                  46.5               45

100                  100                  100

0.5                    0.5                    0.5

530                 630                 360
5                         2.5                     1.4

NOTE  2.-All voltages are with  respect to the cathode.
NOTE  3.-This  is adjusted  to give  maximum  power output at the operating frequency set

by the tuning  piston.  Graphs of frequency as a function of resonator voltage and

piston  position  are  shown  in  Figures  2 and  3.
NOTE  4.-This is adjusted to give an anode current of 30mA.  For unattended operation this

should  be  effected  automatically.

NOTE  5.-To obta.in this the output cavity tuning slug is adjusted to give  maximum  power
and  the waveguide  load  should  have  a V.S.W.R.  of less  than  1.2  :  1.

May  1967                                                                                                                                         V265A/1 M-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  Sales Office,  Telephone:  Footscray 3333    Telex: 21836
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V265A/1 M

Code:  V265A/1M
CONTINUED

STC

CATHODE
Indirectly  heated.  oxide  coated.

HEATER
Heater voltage (Note 6)
Hea,ter current
Preheating time

6.3  ±  5%
Min.  0.18          Nom.  0.225          Max.  0.27

60

NOTE  6.-The  heater  is  usually  supplied   by  a  d.c.  voltage  or  an   r.in.s.  equivalent  at  a
frequency of 50  Hz.  Frequencies greater than  1.5  kHz  must  not  be  used.

LIMIT  RATINGS
Valve damage  may result  if any one of these  ratings  is exceeded.
Tota.I  dissipation  for all  electrodes  except  heater
Direct anode voltage  (Note 7)
Direct  resonator voltage
Direct screen  voltage
Direct anode  dissipation
Direct  resona.tor dissipation
Direct screen  dissipation
Direct cathode current
Maximum  temperature of mica window seal
Maximum temperature of any other  pa,rt of valve envelope

D.C.  SuPPLIES  (Note 7)
Electrode connexions are  made  by a shrouded  B8G  socket  plugging on to the valve.
Direct grid  1  voltage
Direct anode voltage
Direct resonator voltage
Direct screen  voltage  range
Direct screen  current:  maximum
Direct grid  1  current

-50V
Vres  +20                        V

230 to 400                       V
0 to 300                       V

5mA
250                      HA

NOTE  7.-All  voltages  are  relative  to  the  cathode.  The  resonator  is  normally  at  earth

potential and the cathode  negative.  Screen  voltage should  not exceed  resonator
voltage  +50  with  the  limit  at  300  volts,  resonator  voltage  should  not  exceed
anode voltage.

May  1967 V265A/1 M-2
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Code:  V265A/1M
CONTINUED

V265A/1M

V265A/1M  PHYS.CAL  FEATURES
The  valve  is  designed  to work  into W.G.14 waveguide.  Each  valve  is fitted  with  its own

beam  focusing  magnet.  The  magnet  is  adjusted  and  locked  in  position  during the  testing  Of
the valve and  should  not  be  readjusted  during  its  life. A flange  pla.te  is fitted  on  each  side of
the valve. The output and tuning waveguide circuits are each  secured  by a split  ring  locking
under the three studs  on  each  plate.  An  outline  drawing of the valve  is shown  in  Figure 6.

TUNING  AND  OuTPuT  CAVITIES  495-LVA-353  AND  495-LVA-354
A diagram of the cavities with a valve assembled  is shown  in  Figure 4. A separate diagram

of  the  tuning  cavity  showing  the  reference  plane  for  measurement  of  piston  position  is
shown   in   Figure  5.  The  two  cavities  are  both  constructed  of  waveguide  14.  The  output
cavity  is  fitted  with  an  adjustable  coupling  slug  to  enable  correct  output  loading  to  be
obtained.  Some adjustment of 1:his slug is necessary when tuning over the available frequency
range.

The  frequency  tuning   circuit   is  also   in   waveguide  14  and   incorporates  a  non-contact
tuning  piston  which  is  calibrated  in  centimetres for  precise adjustment.

Nrty  +9€fl V265A/1 M-3
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Fig.1.-Power Output versus Frequency
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Fig. 2.-Resonator Voltage versus F:requency
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Fig. 3.-Piston Position versus Frequeney a
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Code:  V265A/1M
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V265A/1M

Fig. 4.-Cavity-Valve Assembly

Fig. 5.-Cross-section of CaLvities
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Fig. 6.-V265A/1 M Outline

I    DIM.
MILLIMETRES INCHES DIM. MILLIMETRES INCHES

A 138,1   MAX. 5it  MAX. K 6.4±0,4 ±±*
a 57.63  MAX. 2.269  MAX. L g,53±8:2;0 o.375±8:8%

C 74,40 MAX. 2.929 MAX. M 4,75 ±0,13 0.187±0.005

D 108,0±1.6 4+±* N 84.33  NOM. 3.320 NOM.

E 38,1  MAX. 1+  MAX. P 7,54±0.18 0.297±0.007

F 51.6  MAX. 2h MAX. Q 71,42 NOM. 2.812 NOM.

G 16,69±0,51 0.657±0.020 R 10,72±0,79 0.422±0.031

H 1,78  MIN. 0.070 MIN. S 2,36±0,18 0.093±0.007

I 3,18±0,25 a.125±0.010 T 55.6±0.8 2ft±h
NOTE.-Basic flgilres are inches.

May  1 967                                   © t967 Standard Te/ephones and cab/es Li.mi.ted                                   V265A/1 MJ
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`....5

SPECIAL    VALVES

Velocity-Modulated  Oscillator

Code:  V271C/3M

The  V271C/3M  is  a  single-transit  velocity-modulated  oscillator  of
a  new type  for  operation  in  the  frequency  range  6 850-7 350  Mc/s.

It is  intended for use as a frequency modulated transmitting valve
in  radio  links.  No forced  air cooling  is  required  for operation  up to
the  conditions  specified  as  rna,ximum  ratings.

CATHODE
Indirectly-heated,  oxide-coated
Heater voltage
Nominal  current

DIMENSIONS
Nominal  overall  length
Nominal  overall  width
Nominal  overall  depth
Base

6.3V
0.25                   A

5*in.,      134                      mm
4±in.,      108                      mm
1.9  in.,         69                       mm

B8G
Weight of packaged  assembly,  including

magnet but excluding tuning and  out-
put circuits 900

31.8

n

MOUNTING
The  valve  has  fitted  on  each  side  a  flange  plate  with  three  OBA

tapped  holes  into  which  are  screwed  special  studs  shown  on  the
outline  drawing.

The  circuits  have  special  flanges  with  quick  release  attachments
which  engage  under the  heads  of the studs.  as  shown  in  Fig.1.

Alternatively the tuning and output circuits  may have plain flanges
which are attached to the plates by OBA knurled screws. In this case
the special  studs are  removed  by  unscrewing them.

February  1 961                                                                                                                                   V271 C/3M-1
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Ref.:  V271C/3M

SPECIAL   VALVES

Velocity-Modu lated  Oscillator

Code:  V271C/3M

MAXIMUM  RATINGS
Voltages are given with respect to cathode unless otherwise stated.
Maximum  direct anode voltage
Maximum  direct  resonator voltage
Maximum   direct   drift  tube   voltage,   w/.th

respect to resonator
Maximum  direct screen voltage
Maximum  direct anode  dissipation
Maximum  direct  resonator dissipation
Ivlaximum  direct drift tube  dissipation
Maximum  direct screen  dissipation
lvlaximum total dissipation for all electrodes

except heater
Maximum  direct cathode current
Maximum temperature of mica window seal
Maximum temperature of any other part of

valve  envelope 300                          OC

TYPICAL  OPERATING  CONDITIONS

F:o;i:e;i!:;[offl:::i,:i::E':f!::f:i:e:r,a:fe:c:rn::#:t;a:n#aetr::!'!:u'har:t:

Mode  15

7 3F5roeqMu:/::y-modulated   oscillator  in   the  frequency   range   6 85o_
Direct anode voltage                                                    550
Direct  resonator voltage                                            530
Direct grid voltage                                                   -50

*Direct drift tube voltage                              395 to 505

tDirect screen voltage, approximately                   180
*I:i!iu';oun;c:;i:s:i:,:tb:;e:;;h:gqse::eT:nF;I:#:ria;:¥r:v:op#!ut:af:asjra:pipi;,e:n;c:i#i

tThis   is   adjusted  to  give  a  cathode  current  of  60  rnA  with  a
corresponding anode current of 30 to 40 rnA.

febmary  1961 V271C/3M-2
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Ref.:  V271C/3M

SPECIAL   VALVES

Velocity-Modulated  Oscillator

Code:  V271C/3M

Mode  19
Oscillator in the frequency  range 6 850-7 350 Mc/s.
Direct anode voltage                                                    370                        V
Direct resonator voltage                                           350                       V
Direct grid  voltage                                                    -50                        V

*Direct drift tube voltage                              240 to 310                        V

tDirect screen voltage, approximately                   120                        V*f:r:t::u::sn:c!'.:fiee::::£yi?epTsa:xoinm;oms,tp,:Y::r:::poupte::ti::f::::aeti:;

tThis  is adjusted  to give a cathode current of 45  rnA with a corre-
sponding anode current of 22 to 30  rnA.

PERFOFLMANCE

;:e{:i;:j\n;;v{;:p,§[;¥s:.,:u:gb:::d;:;s:§[;:wfy:::RLC;o;:e:,:;;#:;E:p::d:;:#§u¥:t:p#c{j:i
Mode  15

Power output,  minimum
Electronic  tuning  between  half-power

points,  minimum
Modulation sensitivity when  loaded for

maximum  power

800                mw

±8.5               lvlc/s

250to450      kc/sperv
Mi:iT.Tnmed in:;havn::::.,.t: n i:i  pr,::g:

position                                                    6 850 to 7 350

Typical  Characteristic  Curves
Tuning  piston  position  versus frequency
Power output versus frequency
Electronic tuning versus frequency

Mode  19
Power output,  minimum
Electronic  tuning  between  half-power

points,  minimum
Modulation sensitivity when  loaded for

maximum  power

February  1961

Mc/s

Figure  3
Figure  5
Figure  6

2!«n               rrlw

±6                 Mc/s

450to650      kc/sperv

V271C/3M-3



Ref.:  V271C/3M

SPECIAL   VALVES

Velocity-Modu lated  Oscillator

Code:  V271C/3M

©

CIRCulTS
A diagram of the tuning and output circuits with a valve assembled

is shown  in  Fig.1.  A separate  diagram  of the tuning  circuit showing
the  reference  plane for measurement of piston  position  is shown  in
Fig.  2.

The valve is designed to operate  into Waveguide  No.14, correct
loading  being  obtained   by  adjustment  of  the  coupling  slug.  Some
adjustment   may   be   necessary  to   obtain   maximum   power  when
tuning over the available frequency  range.

The  tuning  circuit  is  of 1   in.   x   i  in.  internal  section  waveguide
incorporating   a   non-contact   tuning   piston   moved   directly   by   a
micrometer.

MODULATION
Frequency  modulation  is  obtained  by  variation  of the  drift  tube

voltage with  respect to resonator.
The  direct  drift  tube  current  does  not  exceed  5  rnA;  the  input

capacitance is 20 to 30 pF and the slope  resistance is of the order of
25  kilohm.

THERMAL  DRIFT  AND  STABILITY
The initial thermal drift from cold to the final operating frequency

is between 9 Mc/s and 13 Mc/s and is completed in less than 5 minutes.
The variation  of frequency with  ambient temperature  is  between

50 and  100  kc/s  per  °C over the  range covered  by  movement of the
tuning  piston.

MAGNET
The  magnet  is  adjusted  and  locked  in  position  during the testing

of the valve and shou/d not be re-adjusted during the life of the valve.

Febrtiary  1961 V271C/3MJ
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SIC
Code:  V271C/3M

CONTINUED

V271C/3|v|

Type  495-LVA-352

Output    CIRCUIT.
OulBE    SIZE  I.,

Type  495-LVAJ51l

TUNiNG   clncuiT.

FLANGE   PLATES.

®
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V271C/3M

Code:  V271C/3M
CONTINUED

§TC

I=ig. 3.-Typical  Mechanical Tuning Characteristic.
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Ref.:  V271C/3M

SPECIAL   VALVES

Velocity-Modulated  Oscillator

Code:  V271q3lv|

Fig. 5.-Typical Power Output Characteristic.
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Fig. 6.-Typical Variation of Electronic Tuning Range with  Operating  Frequency.
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Ref.:  V271C/3M

SPECIAL   VALVES

Velocity-Modulated  Oscillator

Code:  V271C/3M

©

DIM. MILLIMETRES INCHES DIN. MILLIMETRES INCHES

A 138,1   MAX. 5ig  MAX. K 6,4±0,4 ±±±
a 57,63  MAX. 2.269  lvlAX. L 9,53±8:2;0 a.375±8:8?8

C 74,40  MAX. 2.929  MAX. M 4,75±0,13 0.187±0.005

D 108.0± 1.6 4+±k N 84,33  NOM. 3.320  NOM.

E 38.1  MAX. 1±  MAX. P 7,54±0,18 0.297±0.007

F 51,6  MAX. 2±  MAX. Q 71.42 NOM. 2.812  NOM.

G 16,69±0,51 0.657±0.020 R 10,72±0.79 a.422±0.031

H 1.78  MIN. a.070  MIN. S 2,36±0,18 a.093 ± 0.007

J 3.18±0.25 0.125±0.010 T 55,6±0,8 21%±ti
NOTE.-Basic figures aLre inches.

February  1961                          ©  196I  standard  Telephones  and  cables  Limited                              V2:11C|3M*
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Ref.:  V275C/3M

© SPECIAL   VALVES

VelocitylModu lated  Oscillator

Code:  V275C/3M

The V275C/3M  is  a single-transit velocity-modulated  oscillator of
a  new type for  operation  in  the frequency  range 7 250-7 770  Mc/s.

It is intended for use as a frequency-modulated transmitting valve
in  radio links.  No forced  air  cooling  is  required for operation  up to
the conditions specified as maximum  ratings.

CATHODE

I nd irectly-heated , oxide-coated
Heater voltage
Nominal  current

DIMENSIONS

Nominal  overall  length
Nominal  overall  width
Nominal  overall  depth       I
Base

6.3V
0.25                   A

5±in.,      134                      mm
4±in.,      108                     mm

1.9  in.,         69                      mm
B8G

Weight of packaged  assembly, including
magnet but excluding tuning and out-
put circuits 900

31.8

MOUNTING

The  valve  has  fitted  on  each  side  a. flange  plate  with  three  OBA
tapped  holes  into  which  a.re  screwed  special  studs  shown  on  the
outline  drawing.

The  circuits  have  special  flanges  with  quick  release  attachments
which engage  under the  heads of the studs as shown  in  Fig.1.

Alternatively   the   tuning   and   output   circuits   may   have   pla.in
flanges  which  are  attached  to  the  plates  by  OBA  knurled  screws.
In this case the special studs are  removed  by unscrewing them.

rl
February  1961 V275C/3M-1
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Ref.:  V275C/3M

SPECIAL   VALVES

Velocity-Modu lated  Oscillator

Code:  V275C/3M

©

MAXIMUM  RATINGS
Voltages are given with respect to cathode unless otherwise stated.
Maximum direct anode voltage
Maximum direct  resonator voltage
lvlaximum direct drift tube voltage, wi.th

respect to resonator
Maximum  direct screen voltage
Maximum  direct  anode dissipation
Maximum direct  resonator dissipation
Maximum direct drift tube dissipation
Maximum  direct screen  dissipation
Maximum total dissipation for all electrodes

except heater
Maximum direct cathode current
Maximum temperature of mica window seal
M¥ajiTeu:n::roE:ratureofanyotherpartof

300                          OC

TYPICAL  OPERATING  CONDITIONS

¥eo%:!5;'`°?:cc:¥|c!t::;:e:n:::i,;gpeebr;:;£enb:i:noi:¥h:eetn::5nms(;t::;#'j:u)ha?;:
drift space.

Mode  15

7 7F7roeqMu:/::y  modulated   Oscillator   in   the  frequency   range  7 25o_
Direct anode voltage                                                   550                       V
Di rect resonator voltage                                          530                       V
Direct grid voltage                                                  -50                      V

*Direct drift tube voltage                              395 to 505                        V

tDirect screen  voltage, approximately                  180                       V*i::!':;u:ion;c:y;:s;:t:s:tb:;e::;h:g:e::eF:nF;I:¥.id:riai::ir:v::i:!ut:afg:s:ra:,i.i::n;c:i[a:::i

drift tube.

Tohj:e:Spoandjrns:eadnot:e E]uvrereantc:;h3°odteo :uorrmeA:  of  60  rnA  with  a

February  1961 V275C/3M-2



Ref.:  V275C/3M

®

Eil

SPECIAL   VALVES

Velocity-Modu lated  Oscillator

Code:  V275C/3M

Mode  19
Oscillator in the frequency range 7 250-7 770  Mc/s.
Direct anode voltage                                                   370                        V
Direct  resonator voltage                                           350                       V
Direct grid voltage                                                  -50                       V

*Direct drift tube voltage                             240 to 310                        V

tDirect screen voltage, approximately                  120                       V
*f:r:.::u::sn:c!J.:fiee:g::fagh:V:e:pTsa:xo'nm;oms,tp,:Y::r:::poupte::tl::for::Laeti:;

tThis   is  adjusted   to  give  a  cathode  current   of  45  rnA  with  a
corresponding anode current of 22 to 30 rnA.

PEF`FORMANCE

i:i,i;ej:n;i¥p,;,;lis,I,,:u:gb:::s!::s:!ji:wfy;:!lc;o::e:,lFi#:#p:::;:jr:!u¥:t:pj#e!rci#i!i
Mode  15

Power output,  minimum i gfJ                 rITW
Electronic  tuning  between  half-power

points, minimum                                                         ±8.5
Modulation sensitivity when loaded for

maximum  power                                        250 to 450

M !#aTnmed mbe;havn::2itjotnunE:f8   pri::g:

position                                                   7 250 to 7 770

Typical  Characteristic  Curves
Tuning  piston  position versus frequency
Power output versus frequency
Electronic tuning versus frequency

Mode  19
Power output
Electronic  tuning  between  ha.If-power

points
Modulation sensitivity when loaded for

maximum  power

February  1961 VZ15C|3M-3
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Figure  5
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Ref.:  V275C/3M

SPECIAL   VALVES

VelocitylModu lated  Oscillator

Code:  V275C/3M

©

CIRCulTS
A diagram of the tuning and output circuits with a valve assembled

is  shown  in  Fig.1.  A  separate  diagram  of the tuning circuit show-
ing  the   reference   plane   for   measurement   of  :piston   position   is
shown   in   Fig.  2.

The  valve  is  designed  to operate  into Waveguide No.14. correct
loading  being  obtained   by  adjustment  of  the  coupling  slug.  Some
adjustment   may   be   necessary  to   obtain   maximum   power  when
tuning  over the  availa.ble frequency  range.

The  tuning  circuit  is  of  1   in.   x   i  in.  internal  section  waveguide
incorporating   a   non-contact   tuning   piston   moved   directly   by   a
micrometer.

MODULATION
Frequency  modulation  is  obtained  by  variation  of the  drift  tube

voltage with  respect to resonator.
The  direct  drift  tube  current  does  not  exceed  5  rnA;  the  input

capacitance  is 20 to 30  pF and the slope  resistance  is of the order of
25  kilohm.

THERMAL  DRIFT  AND  STABILITY
The initial thermal drift from cold to the final operating frequency

is between 9 Mc/s and 13 Mc/s and is completed in less than 5 minutes.
The variation  of frequency with  ambient temperature is  between

50 and  100  kc/s  per  °C over the  range covered  by movement of the
tuning  piston.

MAGNET
The  magnet  is  adjusted  and  locked  in  position  during the testing

of the  va.Ive  and  show/d not  be  readjusted  during the  life  of the valve.

February  1961 V275C/3M|
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Ref. :  V275C/3M
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SPEC.AL   VALVES

Velocity-Modu lated  Oscillator

Code:  V275C/3M

Type  495-LVA-352

OurpuT    ciRcuiT
GUIRE     SIZEI..

Type  495-LVA-351

TUNINC    CIPculT.

FLANGE   PLATES.

SFACING
O'N€

PI STON
FACE

TUNING   MICB0METEB
I S  SET  AT   ZEfio WITH
FPONT   FACE  0F  TUNINC
PISTON   2  .a   mm.   IN
FRONT  0F  TUNING
CIPCUIT   FLANGE   FACE.
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Ref.:  V275C/3M

SPE0lA[   VALVES

Velocity-Modulated  Oscillator

Code:  V275C/3M

©

Fig. 3.-Typical Mechanical Tuning Characteristic.
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Ref. :  V275C/3M

SPECIAL   VALVES

VelocitylModulated  Oscillator

Code:  V275C/3M

Fig. 5.-Typical Power Output Characteristic.
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Fig. 6.-Typical  Variation  of Electronic Tuning  Range with  Mean  Frequency.
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Ref.:  V275C/3M

SPECIAL   VALVES

YelocitylModu lated  Oscillator

Code:  V275C`3M

DIM. MILLIMETRES INCHES DIM, MILLIMETRES INCHES

A 138.1   MAX. 51=  MAX. K 6.4±0,4 ±±8±

a 57,63  MAX. 2.269  MAX. L 9,53±8:29 o.375±8:898

C 74,40  MAX. 2.929  MAX. M 4.75±0,13 0.187±0.005

D 108.0±1,6 4±±k N 84,33  NOM. 3.320  NOM.

E 38,1   MAX. 1±  MAX. P 7,54±0,18 0.297±0.007

F 51,6  MAX. 2ti  MAX. Q 71,42  NOM. 2.812  NOM.

G 16,69±0,51 0.657±0.020 R 10,72±0,79 0.422±0.031

H 1,78  MIN. 0.070  MIN. S 2.36±0.18 0.093±0.007

J 3,18±0.25 0.125±0.010 T 55.6±0,8 2|t±±
NOTE.-Basic fi gures are inches.

February  1961                             ©  196I  standard  Telephones and  cables  Limited                           VZ15C|3m*
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SPECIAL   VALVES

Travellinglwave Tu bes

GeneraLI   Information

W/Gen.

Travelling-Wave Amplifier Tubes

Travelling-Wave Limiter Tubes

2.5  to 41
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SPECIAL   VALVES

Medium   Power
Travelling-Wave  Amplifier  Tube

Code.. W3/2JG

W3/2G

The  W3/2G  is  a travelling-wave  amplifier tube  intended  for  use  in  microwave  radio  links
in  the frequency  range 10.7GHz to  13.2GHz. This  range  may  be  extended  to 15GHz.

The tube is operated in periodic permanent magnet mounts types WMIO9C and WMIO9CR
in  which  it will  give the  performance  quoted  in  these  data. sheets.

The design  of the  mounts  permits easy replacement  under field  conditions.

RADio  FREauENcy  pERI=ORMANCE
Operating frequency  range
Maximum  power output
Gain at 5W output

Minimum

Maximum
Noise factor at small  signal  levels
Reverse attenuation
Phase sensitivity

d®ldNhct
d®/dvg2

Alvl/PM  conversion  at  5W

10.7 to  13.2                GHz
12VV

40db
45db

26 to  30                      db
>65                     db

Modulation noise peaks
Measured  in  any  20kHz  band  0.5  to  10MHz  from  ca.rrier  are  less  than  3db  above  tube

noise after 10  hours and  will  continue to  improve to  less than ldb above tube  noise.

Matching
Adjustment of two flags  and  two  plungers  in  the  input and  output waveguides of mount

WM109C  will  give  a  VSWR  less  than  1.02  at  a  spot  frequency,  and   less  than  1.1   over  a
20MHz band when operating at 5W output.  Mount WM109CR, with two plungers, will give
a VSWR  less than  1.5  over a 20MHz  band.  By similar adjustments, the WM109C  will  give a
broadband  match  with  a  VSWR  less  than  1.5  over  500MHz  in  the  frequency  range  10.7 to
13.2  GHz:  under similar conditions the WMIO9CR  VSWR  is  2.0.

Graphs  showing  typical  power  output.  gain  and  helix  voltage  as  functions  of frequency
are  shown   in   Figure  1.  Typical   maximum   power  output  versus  helix  voltage  is  given   in
Figure 2, and  Figure 3 shows typical  power output versus power input with the helix voltage
adjusted  for  maximum  smaLll  signa.I  gain  (synchronous  helix  voltage).

August  1967                                                                                                                                      W3/2G-1

Standard Telephones and Cables Limited
Valve  DMsion,  Brixham  Road,  Paignton,  Devon
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W3/2G

C®de.. W3|2JG
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS   (Note 1)
Frequency
Direct helix to cathode voltage  (Note 2)
Direct grid 2 to cathode voltage (Note 3)
Direct grid 1  to cathode voltage (Note 4)
Direct collector (earth) to cathode voltage
Direct grid  2 current
Direct helix current at 5W output
Direct collector current
Direct cathode current
Gain at 5W output. approx.
Saturated  output at synchronous  helix voltage,  a.pprox.
Band  of output impedance  match  to 5% voltage

reflection  (Note 5)                                                                                                       20                  MHz

Note 1.     Electrode  voltages  a.re  referred  to  cathode  potential.  The  collector  is earthed.
Note 2.    Adjusted  to synchronous voltage.
Note 3.     Adiusted  to give  required  collector current.
Note 4.    Adjusted  to the value stated  on the  individual  tube and  its data sheet.
Note 5.    :::raTj:tgc[j:guepi:;.8ers   must   be   adjusted   for   each   tube   at  the   required

CATHODE
Indirectly heated. oxide-coated  type.

HEATER
Heater voltage (Note 6)
Heater voltage tolerance

Long-term average
Short-term fluctuations  up to 2 minutes

duration
Heater current
Heater pre-heating time
Interruption time for zero pre-heat

Min                   Nom

6.3

0.7                       0.82
60

Max

10

Note 6.     The  heater  is  usually  supplied   by  a  d.c.  voltage  or  an  r.in.s.  equivalent  at  a
frequency of 50Hz. Other frequencies of supply up to lokHz may be used  but it
is  recommended that the  manufacturer be consulted  beforehand.

August  1967 W,12lG-2



SIC
Code.. W3|2JG

CONTINUED

W3/2G

LIMIT   RATINGS

Voltages
Direct helix to cathode (Note 7)
Direct grid  2 to cathode
Direct grid  1  to cathode
Direct collector (earth) to cathode (Note 7)                        1.85
Direct grid  2 to helix
Direct grid  2 to collector

Note 7.     Minimum   ratings  are  specified   for  continuous  operation   to  avoid  excessive
helix current.     Refer to operational  Data section.

®

a

Currents
Cathode
He'ix

Abosf°i':Sseti:a¥:ism:eTotn°d:r!PSupplieswithdelay

Switching transient
Direct grid 2

Power  Dissi pa.tions

Grid  2

Helix

Collector (Note 8)

Max
35mA

Note 8.     Higher values  of collector dissipation  are  permissible  if the  normal  convection

cooling  is supplemented  by forced-air-cooling.

August  1967 W3/2G-3



W3/2G

Code.. W3P:G
CONTINUED

STC

D.C.  SuPPLY   VOLTAGES
The  collector  is  connected  to  the  body  Of the  mount  via. the  cooler.  It  is  intended  that

the  mount  shall  be  operated  at  earth  potential.  Voltages  must  be  applied  in  the  correct
sequence, as given  in the "Setting-up  Procedure" section  of these data sheets.

Helix Voltage
Adjusta.ble for  required  working  conditions,  range

The synchronous  helix volta.ge for  individual  tubes

lies within  the  range

Ripple  and  regulation  tolerance  depend  upon  acceptable

phase and  output amplitude variation, typically:-

3.2 to 3.7                  kv

3.3 to 3.6                   kv

2°/a  change  in  helix voltage  causes a fall  in  gain  of                                  0.25                 db
1°/o change in  helix voltage causes a  phase change ofapprox.        33                          a

Supply  impedance.  including  resistance  in  mount,  max.  (Note 9)          20                      kr2

Note 9.     This  is  required to avoid  excessive voltage drop at switch-on.

Col lector Voltage
Set  between absolute limits of
For operation with depressed  collector it is  usual to

choose a nominal voltage of
A  minimum  collector voltage of 2 kv  may  be  used  up to 5W

output power

Grid  1  Voltage
Adjusta.ble for optimum focus,  never  positive,  range
The value for  minimum  helix  current  is specified  on  each

tube and  in  its  individual  data sheet.

A change of 5V  is  permissible  if it  improves focusing  when
operating  conditions  have  been  set  up:  this  in  turn  may
necessitate  re-a.djustment of grid  2 voltage.

Grid  2 Voltage
Adjustable for  required  working  conditions.  range
When adjusted  to give  30mA collector current
Initial  range  is

End  of  life  limit  is

August  1967
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2.2                  kv
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SIC
Code.. W3|2JG

CONTINUED

W3/2G

MECHANICAL   DATA   (W3/2G)
Envelope                        Glass  and  metal
Dimensions

Connection

LIFE

Shelf life

Operational

detaii}ASshowninFigure5

life     }Subject to guarantee
Life-end  points

(a)   Grid  2 voltage greater than 2.6kv for 30mA collector current, or
(b)  Helix current greater than  2.5mA for 30mA collector current,  or
(c)   Gain  or  power deteriorated  by  more than  2db from  initial  figures.

ENVIRONMENTAL  COND.TIONS
Storage tern perature
Operating ambient temperature

August  1967
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W3/2G

I.W.I.   M0llNTS
Codes:  WM109C

WM109CR

SIC

GENERAL  DESCRIPTION

These  approved   mounts,   in  which  the  W3/2G  tube  operates,  incorporate  a  periodic

permanent  rna.gnet  system,  r.f.  coupling  and  matching  elements;  mechanical  alignment and
deflection adjustments; and a convection cooler. They differ from one another in  respect of
various  physical  and  electrical  characteristics;  the  differences  are described  in  later sections
of these data sheets.

A  sheathed  cable  attached  to  the  mount  carries  the  electrode  supplies,  the  collector
connection  being  made  to  the  body  of the  mount  which  must  be  at  earth  potential.  The
leads  of this  cable  are  effectively  choked  for  microwave  frequencies  and  in  the  WMIO9C
mount  resistors are  incorporated  in the grid  2 and  helix leads to  limit surges.

A  detachable  lid  provides  access  to  the  tube  connections  and  has  attached  to  it  a  link
which, when  the  lid  is  in  pla.ce,  is  connected  to a twin  lead  interlock cable attached to the

mount. This  cable  may  be wired  into supervisory circuits to ensure that  no  voltage can  be

applied  when  the  lid  is  off  and  the  terminals  inside  the  mount  are  exposed.  The  lid  also

provides  additional  microwave screening.

Optimum  adjustment of focusing to allow for variations from tube to tube and  in  mount
manufacture  is  achieved  by  the  use  of three  pairs  Of  mechanical  positioning  screws:  two

pairs a]jgn the tube and the other pair move a magnetic deflector plate.

On  the  WM109C,  fine  adjustments  to  the  matching  are  made  with  movable  flags  and
variable short-circuit plungers in the waveguides. The flags, which may be rotated and moved
longitudinally,  a.re  controlled  by  rods  protruding  opposite  to  the  input  and  output  ports
and  offset from the centre  line Of the waveguide. The short-circuit  plungers of non-contact
design are  moved  by  rotating the screw stems  protruding adjacent to the flag  rods.

The WMIO9CR  matching adjustments are simplified  in that each  waveguide  has only one
movable flag, the short-circuit  plunger  being  pre-set.

The tube is held firmly in the mount at the collector end  by the cooler assembly and at the
base  end  by  a  ring  in  the  mount to  which  is  attached  a two-position  retaining  catch:  the
latter  is turned  over a  projection  of the  tube  base  ring to  lock the tube  in  position.  IThe

position  of the  reta.ining  catch  is shown  in  Figures 7 and  9.)

Each   mount  has  a  tube  ejection   mechanism,  incorporated  in  the  cooler  assembly  and
operated  by an  interna.I  control at the  lid  end  of the  mount. (See  Figures 7 and  9.)

The  design  of the  mount  is such  that circuit  alignment  is  unaffected  by  normal  handling.
and  tubes  can  be  easily  replaced  under field  conditions.

The mounts should be secured by the threaded holes in the mount body using i inch UNC
non-magnetic screws.
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SIC I.W.I.   M0llNTS
Codes:  WM109C

WM109CR
CONTINUED

W3/2G

r,

1

MECHANICAL  DATA  (MOUNTS)
Dimensions                   As  shown  in  Figures  6 and  9.

Weight, approx.                                                                                           12 lb          5,5                   kg
Mounting  position    For  maximum  efficiency  of the  convection  cooler,  the  plane  of the

cooler fins  should  be  vertical.  Magnetic  materials  should  be  kept  at
least 1  inch  (2,5  cm)  away from the exterior of the  mounts,  particu-
larly in the vicinity of the waveguides.  Permanent magnets should  be
kept at least 9  inches (23  cm) away from the axis of the  mount.

Fixing of mounts       Attach mountsto equipment with i  inch  uNc  non-magnetic screws
fitting into tapped  holes  provided  in  mount  body.

Connecting leads
Electrode  leads           Five-core   P.T.F.E.   insulated   cable,   leads  colour-coded   as  shown   in

Figures 6 and  9  (Note  10).
Interlock leads            Twin  cable,  sleeve  coloured  blue.

Mechanical adjustment controls (Note 11)
Alignment                    Two  pairs of external  knobs
Deflection                    Two  pairs of external  knobs

R.I=. matching adjustments
WMIO9C                      One sliding flag and  one screwed  plunger in  each waveguide.
WMIO9CR                    One sliding flag and  one  pre-set  plunger  in  each  waveguide.

Waveguide corlnectiohs, input and output
Flanges for connection to waveguide WG17 (WR75).  (Note 12.)
Note 10.     [n the  near future, a 6-core cable will  be fitted: this will  include a black earth

lead to  provide an  additional  earth  path to that existing  between the  mount
body and  equipment chassis.

Note 11.    The  positions of adjustment controls are shown  in  Figures 7 and 9.
Note 12.    An  outline  drawing  of  a  WG17  flange,  as  fitted  to  WMIO9C,  is  shown  in

Figure 10. The WM109CR flanges are similar except for the fixing holes which

are as given  in  Figure 8.

COOLING
Cooling  is  effected  by the  integral  convection  cooler.  It  is  important that the  mount  is

installed  with  the  cooler fins  in  the  vertical  plane.  For efficient air circulation, free spaces
above and  below the cooler of at least 2 inches (5cm) depth, with access to a free supply of
air at ambient temperature,  must  be  provided.

If values  Of collector  dissipa.tion  in  excess  of the  specified  limit  rating  are  employed,  the
normal  convection  cooling   must  be  supplemented   by  forced-air-cooling  (see  Note  8  in
Limit  Ratings Section).
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W3/2G
I.W.I.    MOUNTS
Codes:  WMIO9C

WM109CR
CONTINUED

STC

ELECTRICAL  DATA
Ratings

Hea.ter to  heater-cathode  maximum  voltage
Heater and  heater-cathode
Helix

Grid  2

1kv

to  body of mount,  maximum  voltage        4.5                  kv

Supervisory ca,ble  and  interlock

Lead  resistance

Grid  2

Helix

Heater (Note  14)

240V a.c.                    2                         A

WM109C(Notel3)       WM109CR
47kQ                       0.05                  a

7.5kQ                    0.05                  a
O.05Q                     0.05                   a

Note  13.     These  values  include  those  of the  limiting  resistors  in  grid  2  and  helix  leads.

Note  14.     At O.8A.  Heater  line  voltage  drop  of o.04V.

R.I=.  PERF:ORMANCE
Frequency  range
Each  mount will  permit the  specified  performance

of the W3/2G tube to  be achieved
R.F.  leakage  (Note  15)

Input wa.veguide  level  to free space

Output waveguide  level  to free space

10.7 to  13.2                GHz

>65                     db
>65                     db

Matching
Adjustment of two flags and  two  plungers  in  the  input and  output waveguides  of mount

WMIO9C will give a VSWR less than 1.02 at a spot frequency, and  less than 1.1  over a, 30 MHz

band when operating at 5W output. Mount WMIO9CR, with the adjustment of two plungers,
will  give  a VSWR  less than  1.5  over a  30MHz  band.

By similar adjustments the WMIO9C will  give  a  broadband  match  with  a VSWR  less than

1.5  over  500MHz  in  the  frequency  range  10.7  to  13.2GHz.   Under  similar  conditions,  the

WM109CR  VSWR  is  2.0.
Note  15.      Measured  by  using  a  1±  in.   x   E  in.  (3,175  cm   x   1,59  cm)  waveguide  horn  in  a

way such  as to obtain  a  maximum  reading.

ENVIRONMENTAL  CONDITIONS
Ambient tempera.ture  range

Operating
Storage

August  1967
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STC
Code: W3/2G

CONTINUED

W3/2G

1

OPERAT.ONAL  DATA
Efficient  operation   of  a  travelling-wave  tube   in   a   periodic   permanent   magnet   mount

depends   upon   certain   prime   requirements   being   met   during   conditions   of   switch-on,

continuous working  and  switch-off.  These  requirements  are  such  that  satisfactory  periodic

focusing cannot  be achieved  with  either low  helix voltage or low cathode current.

The  maximum  helix current is likely to occur when the helix voltage is between 1200 and
2 000 volts, the actual value of current being dependent upon the setting of the grid 2 voltage
relative to the  helix voltage.

When  switching  on,  it  is  essential  that the  helix  current  does  not  exceed  the following
safe  values:

30mA   for  not  longer than  10  milliseconds

10mA   for  not  longer than  150  milliseconds

5mA   for  not  longer than  1  second

2.5mA for  not  longer than  5  seconds

A  suitable  cathode  current  control  circuit  is  shown  in   Figure  4.  The  grid  2  voltage  is

supplied from  a  potentiometer connected  across the  helix supply,  the grid  2 voltage always
being  proportional  to,  but  less than,  the  helix voltage.

To  avoid  excessive  helix  current  surges  at  switch-on  a,nd  switch-off,  use  of  the  circuit

technique  illustrated  in  Figure  4  is  recommended.  This  provides  for  an  unregulated  bias  Of

about -300V to be applied to grid 1 for the first half mi nute after the appl ica,tion of collector,
helix  and  grid  2  volta.ges.  This  highly  negative  grid  1   bias  reduces  the  beam  current  to

approximately 2mA which is quite sa.fe should the tube be out of alignment with the magnetic

focusing field. Thus, there is time for an approximately correct alignment to  be  made  before

the  full  beam  current  of about  28mA  is  allowed  to  flow.  When  the  transistor  R-C  timer
circuit  closes  a  reed  rela.y,  the  effective  grid  1   bias  is  reduced  to the  pre-set  working  level
and  is  zener  stabilised.

Simultaneous  with  the  switch-off  of  helix,  grid  2  and  collector  voltages,  the  reed  relay
supply voltage will  be removed and the relay contacts will open. This results in the immedia.te

re-application  of  the  high   negative  grid   bias  so  that  the  t.w.t.   beam  current  is  virtually

cut-off,  thus   preventing  any  dangerous  current  transient  from   damaging  the  helix.  This

safeguarcl  also  applies  if the  helix  trip  operates.  In  this  event  the  e.h.t.  must  be  re-applied

manually and  the  half minute  beam  current  delay  is  again  available for  improved  focusing to
be attempted.

Towards the end  of the  life of the tube  it is  likely that the  helix current will  rise to about
2mA  and  the  grid  2  voltage,  which   initially  was  between  1.8  and  2.4kv,  will  increase  to

about 2 600 volts.
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W3/2G

Code.. W3/2;G
CONTINUED

STC

SETT:.f#i€#nEppr:£dcuErpi¥PeEo(inN::enj:2forsettingupthew3/2Gtubeinitsmountfor

°|P.era!::tsnu;:etthheat#ded#atnhi:#:lig7eTeanntda:£a:etf|eectt:no.Cp°onsi::Jnknr:tbasjn°j:gthceatTh°ui=t.:r:

2    ;js;§tiij:ii:i:#°::::::b!e:f(;Sit;:;h:e:i#:bit:eti:;::b:t:h:e:s;St;h:pe°!t:::t:::::n:b;gi::::d:tiE:':t:jijh::S:¥i}i;:i

::    i:;:n::::dtc,:¥:go;:::h:e.Fcb!#9a:;rk:rt::n}::(i#o:t::abt::9¢::-ja:p:;t;I;:nr:r:e:t:asl:n::::C:aat::ehs.t;a:::Crh::o:vnetr :::
ensure that  mount is  properly earthed.

5.      Replace   lid,   making  sure  that  the  interlock  two-pin   plug   is  fitted   correctly  in   its
socket.

i:     £Fg'¥et:::::yvt°:tam8:k:ntdh:I 'f:Wo°wni:gin::rutsetA::ttjsn8b:;g|r:. switchi ng on to ensu re that
the  helix current will  not  exceed  a safe  value:

(:;)ii;its;!u:;ff:o:i::1:,§g::d:a;t:e;d::P::::g:e:I:aoTd:tij:,i:tL:i:chh:I:8thu!rtfr34i):#i-cS,:te:r;do[:a::'t;:I:::

8.     Adf)tep:i-eseotnheeltifnYu°t'etac8a:ht:d:!Vpere3.i:avt,°snw'i:#.on sim u|taneous|y the col lector,  hel ix
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Code.. W3|2:G

CONTINUED

W3/2G

TUBE   REMOVAL   PROCEDURE

1.    Switch  off all  h.t.  volta,ges simultaneously.

2.   Switch off heater voltage.

3.    Remove  mount  lid.

4.    Disconnect tube  leads from terminals.

5.    Move  adjusting  knobs to  mid-travel  positions.

6.   Rotate the two-position  retaining catch to clear the tube  base ring.

7.   Support the  base end  of the tube and  gradually operate the tube ejector mechanism to
ease the tube from the  mount.  A  slight clockwise twist applied  to the  tube  will  assist
removal.

August  1967
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Code.. W3/TG
CONTINUED

SIC

l=ig. 1.-Typical  Frequency  Characteristics
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Code.. W3|tyG

CONTINUED

W3/2G

Fig. 2.-TypicaLI  Maximum  Power  Output versus  Helix Voltage

FREQUENCY   11.9   GHz <I_

SYNCHRONOUS   HELIX   VOLTAGE

3300                                                3400                                                 3500                                                3600                                             3700

HELIX   VOLTAGE   (V)

Fig. 3.-Typical  Power Output versus  Power  Input

Q5¥          `t`-            `S`-             ng^`
tlELWAX lx  VOLTAGE  ADJUSTED  FOBmumSMALLSIGNALGAIN

10.7  GHzu..9GHzlg.ZGHz

/,`
Bzzl

.

',,,

a.01                                                                                       _    0.I I.0                                                                                        10

POVEFt  lNPu.T  (mv)
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Code.. W3|2JG
CONTINUED

STC

Fig.  4.-TypicaLI  Cathode  Current  Control  Circuit

VL  6620

#        Rl   lsA  POTENTIOMETER  WITH  A  CALIBRATED  SCALE.

+          THE  24V  SUPPLY  IS  SWITCHED  AND  INTERLOCKED
WITH  THE  PRIMARY  0F  THE  HELIX  AND
COLLECTOR  H.V.  SUPPLY..
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Code.. W3|ZJG

CONTINUED

W3/2G

Fig.  5.-W3/2G  Outline

*
FLEXIBLE  LEADS

rt

D'M MILLIMETRES lNcres
A 304.8               MAX. 12                   MAX.

a 36,20    ±     0,18 1.425  ±  0.007
C 74 ,6              MAX. 215/16     MAX.
D T ,Sri            MA:X. 0.290          MAX.

E 63'5        ±    3.2 2.1/2     ±   1/8

NorE:-BAsic  FiGUFEs  AF`E iNCHEs

AugL/st  1967

`lNDEX  MAF3KS  V«LL  BE

DiAMETF`icAL Ly OppaslTE
YELLC"  LEAD AND WILL NOT
DEviATE  FFroM A COMMON
CENTRE  LINE  BY  MORE  TtIAN
|5°  lN  EITHEF}  DIRECITION.

LEAI)* COLOUR ELJ=CITFICX)E

1 BLUE On'D 2
2 GFtEEN QFIID  1

3 YELuJW HEATER  CATtloDE
4 EHOWN HEATEF`

CONTACT
5 HELIX

6 COLLECTOF}
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W3/2G

Code:  W3/2G
CONTINUED

SIC

Fig. 6.-WMIO9C  Dimensioned  Outline
A

Y

:i FE

EprX
IIILIDIMX6TgrAN

I
I
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T

_\wrTHDRAWALCEOFTUBE .i
GT

LUNC
ElI

WITli  lATERALrovEMENToF  BASE )10'MINDIMYOwlTHOPAWAliRENIOFTubeWITHOUTLATEBAlwc^/EMENTOrBASE}

LJ
I

K
J \J/4U D H

12'12-WIN   -._W
CNT`S OF  WI F

LBOTHSIDES

V'EW   'N
Dlf} ECTION

TE"lNt:;SN#L}26ft2DS

t

LEAD ELECTPODE
Gf'EEN GPID    I

bLUE GR'0  2

YELLOW
HEATED

CATHODE

BROWN HEATEP

OPANGE HEL' X

a LACK COLLECTOP

D'M M ILL IM E TP E S INCHES

A 331,8           MAX. 131/16                  MAX

a 173.a          MAX. 613/u5                MAX

C 92   ,I             MAX. 3 5/8                 MAX.

D 128,9'   ±    5,I s.a7s+_o.o20
E 54  ,0   ±  o,8 2'/8      ±        I/32

F 92,I     i   0.8 35/8    ±        I/32
G '0'  '  6            MAX. 4                           MAX.

H 95'3    ±   3,2 33/4      ±       I/8
J 46,0   ±   I.6 113/,6    ±         I/,6

K 18.3      i    I.6 23/32±       I/16

L 98.4     ±   0'8 3718      +_      1132
M 71'4      ±   3,2 2'3/,6    ±      I,8
N 3'.a     ±    I.6 11/4            ±         I/16

P 47.6     ±   ''6 17/8         ±       I/16

a 31,8              MAX I   I/4                       MAX.

S 1''.     I                    MAX` 4 3/8                MAX.

T 200. 0        MAX 77 I e             MA.x

U 03,2   ±   3.  2    , 4'/16     ±      I/a
W 58,7           APP 2  eyl6               Ape

NET TWEIGHT   APPPoxlI lbs

kas
NOTE  -BASIC    DIMS   Af}E:    lN   INCHES

t::h::;jes:T:::cfjr;5:p:;{y::nTna§:t:et:i:i:e:;ta:c::rf:b;Ejs#;d:::ecm:on:nune:c:te:dnb{:,c:kh:::r::;p:i:I:s::jao,::t:ha:n:au:nA:f#:aa::#:
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SIC I.W.I.   M0lJNT
Codes:  WMllo9C

CONTINUED

W3/2G

F:ig. 7.-Diagram Showing Operational Controls of WM109C

ALIGNMENT ADJUSTMENT
KNOBS

rl

Zil

TUBE  E|ECTOR  ARM

VIEW  OF  END  `A'  WITH  COVER  REMOVED
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W3/2G

I.W.I.   M0l"T
Code:  WMIO9CR

STC

Fig. 8.-WMIO9CR Dimensioried Out[ihe

r-Y1r-X1111I_. 4§0`I'_\§o§#Mi#CF&±R[A:WAT:,£!'#Y#ET%Pi:TA#WABAEL EfiFTF
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J
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(SHOVIN  ERTENOED

-I
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FLANGE

I \
\Iw/G1

__..__     I

""(kRAEt![Q:SoH?o+¥/2LEADs

t

LEAD ELECTPIODE
GF3EEN GF]'D  1
BLUE GF'ID  2

YELLOW HEATEF`
CATHODE

BF]OWN HEATEP
OPANGE HEL'X

BLACK COLLECTOR

"M. MILLIMETF`E§ INCHES

A 331,8              MAX. 13.1 /16          M,ex.

a 173.0               MAX. 6.13/18           MAX.
C 92,1                MAX. 3.5/8           fu".
D 128,91      ±   5.1 5.075        ±    0.020
E 54'0        ±0.8 2.1/8         ±    1/32

F 92.1         ±   0'8 3.§/8         ±   1/32
0 101 '6          IN. 4                         MAX.

H 95'3       ±3'2 3.3/4        ±   1/8

J 46.0        ±1'6 1.13/18     ±   1/16
K 18.3         ±    1.6 23/32        ±   1/16

L 98.4        ±0.8 3.7/8         ±  1/32
M 71,4         ±   3,2 2.13/16    ±   1/8
N 31.8         ±    1.6 1.1/4          ±   1/16

P 47.6        -±    1.8 1.7/8         .±   1/16

F3 31.8               MAX. 1.1/4           W.
S 111.1                 -MAX. 4.3/ 8              MAX.
T 1 85.4a          MAx. 7.800               MAX.

U 103.2         ±   3.2 4.1/16      .±  1/8

W 58.7             APP. 2.5/18          .  APP.

lb§.
NET T.  WEIGHT Apfflox.                    kq8.

NOTE:-BASIC  DIM5  AFu=  lN  INCHES.

t:[h:i;:::.!j;¥5ijp,a:,ieni;=ei:ue.nd:,T:.;n:tcTtd::a:,.:E!h.;i.i;s?:dhm::T=o:u:n:t::aenaddt|::t:eel:b:jd,;sat,h:,i:edve|3o,:n::the::c:t:hf:f?:r:-:rcaa:r:#,::
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SIC I.W.I.    MOUNT
Code:  WM109CR

CONTINUED

W3/2G

l=ig. 9.-Diagram SIlowing Operational Controls of WM109CF`

ALIGNMENT  ADJUSTMENT
KNOBS

1

®
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W3/2G I.W.I.    MOUNT

Codes:  WM109C
CONTINUED

SIC

Fig.10.-Outline of Waveguide Flange WG17 for WM109C

lI-lIIIm
I

A

H-f'^Dc*

.i. A
E

Y
ID

iiLiiiHiiiJi
D

A

4-HOLEJDIA.

KPAD_f

DIN INCHES MILLIMETRES

A I .  500±OOOS 3810     +   0'3'-   i  -,
a 0 . 520 ± O.CX} 13,21     ±   0'03

C I  . 875 + o.oas 47,63   ±    0.13

D 0 . 561 ±0.001 14.25   ±   0,03

E o.479i9J9fE£2 2,,7  I %,.¥
F 0.854±8ae 2,.69  I a,:o%
a 0.187±0.010 4,75   ±   0,25

H 0. 312  +  0.cos 7,92   ±   0'13

J 0 .1405±O.cO2 3,567±   O,Osl

K 1132      +_    `164 a,8    ±  0,4
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SIC
Low-Noise X-Band

Travelling-Wave Tubes

Codes:  W3MQ/1D
W3MQ/1F

W3#8(:P

These   travelling-wave   tubes   are   supplied   completely   packaged    in   a   single   reversal

permanent  magnet  mount  incorporating  magnetic  screening:  this  screening  allows  undis-
turbed  operation  of two tubes  with  a spacing of only a few  inches  between  mounts.

They  are  designed  for  operation  a.s  wide-band  amplifiers  over  the  frequency  band  7  to
11.5 Gc/s or for use over narrower frequency  ranges  in the same  band. When  narrow-band
operation   is   required   by   customers,   the   tube   will   be   optimised   for   a   particular   band

specified,  with  a consequent  improvement  in  performa,nce.

The  r.f. coupling of the W3MQ/1 D  is via coaxial  connectors Type  N  and  of the W3MQ/1 F
via waveguide  connectors  WG16.

a

R.F.  CHARACTERISTICS*

Gain,  sma.Il  signal

Typical
Minimum

Noise figure

Narrow-band,  typical
Wide-band, typical
Maximum

Satura.ted  power output
Typical
Minimum

May 1966

39
35

7.5to    9
8.5  to  10.5

11

3  to  1 5
2

* Typical  broa,d-band  curves  are shown  in  Figure 1.

dB
dB

dB
dB
dB

mw
mw

W3#8)1P)-1

StandardTelephonesandCablesLimited
Valve Division, Brixham Road,  Paignton, Devon
Telephone: Paignton 50762        Telex: 4230
London Sales Office, Telephone: Footscray 3333
C     O     M     P    O     N     E     N    T    S                  G     R    O    U    P



W3#8(:P
Codes:  W3MQ/1D

W3IVIQ/1F
CONTINUED

SIC

CATHODE

Indirectly  hea.ted,  oxide  coa.ted

Heater voltage
Nominal  current
Minimum  pre-heat time

Maximum  heater  interruption  time

ELECTRICAL   CHARACTERISTICS

Electrode Voltages  a.nd  Effect  on  Phase  Change

in.                 Nom.                     Max.

a

a

Grid  1  voltage
Grid  2 voltage
Grid  3  voltage

Grid  4 voltage
Helix  voltage

Collector voltage

Electrode Currents

Helix  current,  nominal

Collector current,  nominal
Grid  1  current,  nominal
Grid  2 current,  nominal
Grid  3  current,  nominal
Grid  4 current,  nominal

Input and  output  match
Reverse  attenua.tion

30V               -15V                      0V
yNN                     4/I;N                    i riN
70V                   130V                   180V

3 00V                  400V                  600V
880V                1000V                1100V

1  200V

MECHANICAL   DATA

Dimensions                     As shown  in  outline  drawings

Weight, approx.

May 1966

27.5  lb 12,5
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Codes:  W3MQ/1D
W3MQ/1F=

CONTINUED

W3#8(:P

OPERATIONAL   PROCEDURE

1.   Connect colour coded  leads to the  power supply as follows:-

Cathode-Yellow
Heater-Brown
Grid 1-Green
Grid 2-Blue

Grid  3-Grey
Grid 4-White
Helix-Ora,nge
Collector-Red

2.    Switch  on  heater supply and  allow two  minutes  ca.thode  pre-heat time.

3.   Apply the voltages  specified  on  the   mount   label   to  the   collector,   helix,   grid   4   and

grid  3  either  in  this  order  or simultaneously.  Either  the  collector  or the  ca.thode  may
be  run  at earth  potential.

4.   Set  the  grid  1   voltage  and  then  the  grid   2  voltage  to  the  specified   values.  As  the
collector  current  increases,  the  helix  current  may  rise to  as  much  as  30HA  but  should

drop to a few  microa.mperes as the operating current is  reached.

5.   To  obtain  optimum  focusing,  slight  adjustment  of  grid  3  and  grid  4  voltages  may  be

necessary.

6.   With    the   voltages   specified,    optimum   broad-ba.nd   noise    performance   should    be
obtained,  but to  optimise  over a  narrow frequency  band  within  the  normal  operating
band  the  helix  volta.ge  should   be  adjusted.   Normally,  the  optimum  voltage  will   be

found  between  15V  below and  10V above that specified  for  broad-band operation, with
the   lower  voltages  applying  to  the   lower  frequencies.   When   the   helix  voltage   is
changed,  the  grid   3  and  grid  4  voltages  should   be  a,djusted  again;  normally  the  best

noise figure  is found  close to the  optimum  focusing  condition.

7.   Should  higher  or  lower  gain  be  required  the  collector  current  may  be  increased  or

decreased   by  up  to  20%  by  adjusting  Vgr  or  Vg2.  Some  deterioration  in  noise  figure
and  focusing  is  likely to  occur  but small  adjustments to  Vg3  and  Vg4 will  minimise this

deterioration.

8.    Pulsed  operation  of  the  tube  may  be  achieved   by  a.pplying  negative  pulses  of  a.bout
100 to  150 volts to grid  1  or grid  2.

May 1966 W3#8(:P)-3
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Fig.1.    Typical r.I. Performance with  Fixed Voltages

May 1966
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STC
Codes:  W3MQ/1D

W3MQ/1F
CONTINUED

W!#8(:P

Fig. 2.    W3MO/1D  Outline

NOTE:-BASIC   DIMENsloNS   ARE   INCHES.

®

DIM' lNCHES MILLIMETRES

A 15.I/2      MAX. 393,70           MAX.

8 10.830   ±  0.060 275,08   ±    I,52

C 3.3/32  ±  I/8 78,58   ±    3,18

D 11/16   ±   1/32 17.46   ±    0,79

E 7.830   ±  0.060 198,88   ±    1,52

F 4.21/32  ±  I/8 118,27   ±     3,18

G 2.1/2         MAX. 63,5               MAX.

H 21/32     ±  1/16 16,67   ±     1,59

J 5.13/16    MAX. 147,64          MAX.

K 3.3/8     ±  1/32 85,73  ±    0,79

L 6.37/64  ±  i/32 167,08   ±    0,79

M 5/16  ±   I/64 7,94±    0,40

N 1    ±    1/64 25'4    ±    0'40

P 2.1/2  ±  1/32 63,5     ±     0,79

Q 4.13/16  ±  I/32 122,24   ±    0,79

R 3/4 -±  I/64 19,05   ±    0,40

S i/8   ±1/64 3,18   ±    0,40

April  1967
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W3#8(:P
Codes:  W3IVIQ/1 D

W3MQ/1F
CONTINUED

STC

Fig.  3.    W3MQ/1F  Outline

W3MQ/'F

CENTRES   OF  W/G
FLANGES   WILL   LIE
BETWEEN   LINES
SHOWN

]p
2°  TOLERANCE   ON1.+ r f€f[: E:iI- OF  TRUE   PSEENOTEI.20TOL

lNPuT  :I   I     ouTpuTSUPPLY   CABLE24INCHESLONGAPPROX

G                                                               ANGl

I- J    DIA.

+fII
I

+

FLANEQu/SIDEHORlPLAND

Th C- a
M    DIA.    HOLES.

/                   CONNECTIONS

+L+
VIEW   IN   DIRECTION

OF  ARROW

LEAD ELECTRODE

Brown heater
Yellow h/k
Green 81
Blue 98
Grey 93
White 94
Orange he'
Red co'l

•`NOTE:-W/G   FLANGES

NOTE   I.                                      MAY   BE   INDEPENDENTLv

#iGviELEAN.G558J599'9NT     F3E[TL]%TTESDSTWA'TEH5N
083      --0004.

RING   LOCATING   JOINT   SERVICE
N°5985      _-99           083      -0002

W/GQ
HER   SIDE
OSITION`{

ERANCE   ON
LE   OF  W/G
GE    FACES='

AL   EITHER
OF
ZONTAL
E

DIM INCHES MILLIMETRES

A 15i  MAX 393,70  MAX
8 10.830±0.060 275 8±1,52
C 3dr±± 78 58±3,18
D H±5L 17 6±0.79
E 7.830±0.060 198 88±1,52
F 4tl±± 1182 27±3,18
G 1MAX 4AX
H #±k 16 7±1.59
J 5i+  MAX 14 64  MAX
K tt±± 20 64±0,79
L 4i ± ti 107735 5±0,79
M *..h 4±0,40
N ±±h 8±0.79
P 0.2  MAX 8MAX

NOTE:-BASIC   DIMENSIONS  ARE
INCHES

April   l96l                                   © 1967 Standard Telephones and cables Limited W:#8(:P)-
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Gain-tracking   Low-noise  T.W.T Amplifier

®

®

®

W3MT/4A

Description

The   W3MT/4A   i§   a   gain-tracking,
low-noise  travelling-wave  tube
amplifier  intended   fc]r  use   in  the
frequency   range   7,5GHz   to   12GHz.

All   W3MT/4A   amplifiers   have   a
clc)§e  tolerance  of   gain   from  one
to   another  over  the   opE!rating
frequency  band   (i.e.   low  gain-
tracking  error).     All  amplifiers
follow  a   Standard   curve   of`   gain
Versus   frequency  tc]  a  tolerance
of   less   than   ±1,5dE   over  a   wide
ambient  temperature  range.

The  amplif iBr  is   supplied   a§   a
package,   included   in  which   is   a
travelling-wave  tube,   its  straight-
field   fcicu§  mount   and   a   pc)tenti-
ometer  chain  to  Supply  the  requir-
ed  voltages  to  the  various  tube
electrodes  from  three  d.c.   inputs.

The   package   i§   Screened   magnet-
ically;     this   Screening   allows
undisturbed   operation   of  two
tubes   spaced   12mm   apart.

f3.F.    cc)uF)ling   i§   by   cc)axial   conn-
ectors   type   05M   jack.

service  is  offered  tc]   the  user
the  manufacturer  whereby  at

end   of  tube   life   the   pacl<age
refurbished   at  the   f`actory   and
tlJbe   replaced.

November   1972

Ftadio  Fr®qu®ncy  P®rformanc®

Operating   frequency
range

Gain  tracking;
deviatic)n   from
standard   curve
across   frequency
band,    maximum

Gain   limits   (input
less   than   -35dBm)
across  frequency
banc]

([Hz)7.5   to   12

(dB)                   ±1.5

(dB)         min.    30
(dB)          max.    36

Nc)ise   figure   at   small
signal  levels,
maximum   acrc)s§   bancl(dE)                         14
maximum    at    9,75GHz    (dE)                          11

Saturated  output
power   limits                   (dBm)      min.   +9

(dBm)    max.    +17

The  tubs  will  withstand  the  appli-
cation  of.  an   input   pulse   lkw  peak.
t],5W   mean   c)f   lps   duratic)n   with   no
§ub§equent   change   in   perfc)rmance.

Matching

This   i§   prB§et   and   is   bBttBr  than
2,5:1    VSWF(   at   the   input   and   output
acrc)s§   the   recommended   frequency
band,   mea§urecl   hot.

W3MT/4A-1

©     1972  lnlernatlonal  Telephone  and  Telegrapt`  Corporation

6323/W3MT/4A    E Components Ill



Gain-tracking   Low-noise  T.W.T Amplifier W3MT/4A

Typical  Operating  Conditions

F.requency                       (GHz)          7,51:012

V|    Voltage   input(V)
V2   Voltage   input(V)
V|    current   input(rnA)
V2   current   input(rnA)
Gain   tracking;
deviation   from
Standard   curve
across   frequency
band                                  (dE)

+1    200
-25
3,3
2,1

±1,0
Standard   small
signal  gain
curve,   variation
acro§§   band             (dl3)    31,7   to   34,2

Nc)isB   figure   at
small   signal
levels , variatic]n
at:ros§   band             (dB)       a,0   tc)   9,25

Saturated   power
outF)ut,variatic)n
across    band              (c]Bm)+11,2  tci  15,5

Hoat®r

Heater  vc)ltage,
d.c.    (Notel)        (V)             6,5±0,5%

Heater   current      (A)              min.   I,33
(A)                  nc]m.     0,47

(A)                 max.       0'6
PIE-heating   time(§)                                60
Switch-on   surge
will  be  a
maximum   of                (A)                                   3,9

NI]te   1.   The   heater   vc)ltage   must   be
d.c.   with   the   pc]larity   c]f
the   supply   as   shown   in
Figure   3.

Limit  Ratings

Damage   to   the   package   will   rB§ult
if  the  following  ratings  are
a x c E! e d e d .
V|    voltage   input(V)
V2   Voltage   input(V)
Vh   voltage   input(V)

Nc]vBmber   1972

+1     330
_40
7,2

Supply Voltages

lt   i§   impol.tant  that   these  be
maintained   within   the   fc]llowing
tolerances.     The  polarity  of  the
voltages  is  with  respect  to  the
c:ommon   return   lead,   pin   E   on   the
BA7P   plug.    (Nc]te   2).
Vi                           (V)                   +1200   i   0,25%

(V)                           -25   ±   0,25%
¥:   obtain   maximum   benef.it   f.rc}m   the
inclu§ic]n  of  the   electrc]de   pc]tent-
iometer  chains   in   the   tube   package
all  the  amplif iers   in  a  system
Should   bB   run   frc]m   cc)mmon   h.t.    and
heater   supplies:      thereby   c)ptimum
gain  tracking   performance  will  be
obtained.     At   voltagBs  outside   the
statBd   tolerance,   the  Specified
radio   frequency   performance  cannot
be   guaranteed.

input  currents  will  not   exceed
fc}llciwing   values:

(rnA)

(rnA)

+3'8
-3'5

Note   2.   The   tube   must   nctt   be   run
with   heater  voltage  I)nly
applied   f`or   peric]d§   c]ther
than   that   recommendec]   fc]r
prB-heating.      Such   running
rBsult§  in  degradation  of
gain   tl.acking   performance
anc]   a   consequent   short
i i f. a ,
At   nc)   time   should   Vi    be
aF)plied   in   the   absence   of

I:ni;:e  °Perating  instruct_

W3MT/4A-2
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Gain-tracking   Low-noise  T.W.T Amplifier W3MT/4A

Environmental   P®rformanc®

Ambient   temperature

;i:::t:7g  range     (o„    -,o  to  +55
storage   range           (°C)     -40  to  +70

The   tube/mount   package   cc]nf`c]rm§   to
the   requirements   of  appl.oved  mill-
tary  spBcif icatic)n   for  vibration
and   Shock.

Nc]te   3.   At   the   extreme   tempera-
tures   of   -10'][   and   +55°C
the  limit  c]f  gain   deviat-
icm   from  the  standard
curve  i§  relaxed   (to   a
maximum   value   c]f   ±2dl3).
The  noise  figure  limit  at
9,75GHz   is   relaxed   to   14dB.

®

®

Life
Shelf  lif`e
Operational life)

5ubjBct   tc]
guarantee

Lit E   end   points
(a)   the   gain   cleviation   f`rom   the

Standard   curve   exceeds   ±2,Odl3
at   normal   ambient   tempBrature§.

(b)   the  nc]ise   figure   is   greater
than   15dl3.

(c)   c)ne   or  mc]rB   of   the   c)ther   tube
parameters   falls   c]ut§idE  the
stated  limits.

G®n®ral   Data

Mechanical  Data

I}imen§ions      As   shown   in   Figure   3.
Weight                            5,22kg               11,5    lb
F.ixing              Attach  amplifier  to

equipment   with   lD-32
UNF   nan-magnetic
screws  fitting  into
fc]ur  tapped   holes
9,55mm    (0,375    inc:h)
deep   provided   in   pack-
age   bc]dy.    (See   Figure
3).

a.F.    cc)nnectic]ns
Input   and   output.      Type   OSM   jack

Mounting   posit.ic]n.      Nc]   restriction

Proximity  of  Magnetic  Materials
Magnets   and   ferromagnE3tic   mater-
ials  in  proximity  tc]  the  tube  will
aft Bet   its   perfc)rmance   and   may
cause   permanent   damage.      Such
materials  must   not   be   brc)ught
closer  than   12mm   to   any   part   of
the  amplifier.     Ambient  magnetic
fields   must   nc]t   exceed   0,001    Tesla.

Op®raling  Proc®duro

The   rect]mmBnded   switch-on   proced-
•Jre   is=

(a)    Switch   c]n   hBatBr.
(b)   alll]w   one   minute   warm-up.
(c)  ::::ctl 0Tp:3ii:::,:i::i  :::y

in   that   order.      (Note   4).

The   tube   is   cc)mpletely   Bnclo§ec]   in      When   switching   off ,   either  remove
its   permanent   magnet   mount   Package.   bc)th   h.t.   vc)|tagB§   §imultan.ec)ugly
No   adjustmBnt§   for   focu§§ing   c]r
match   are   necessary.

A   screened   lBad   attached   tc]   the
mount   carries  the   h.t.   and   heater
Supplies .

The   W3MT/4A   i§   fitted   with   an
elapsed  time  meter  in  the  heater
Supply  line.     It   recc]rds  tube  life
up   to   5   000   hours.

Nc]vember   1972

c]r   Vi    before   V2.

Note   4.   At   nc]   time   shc)uld   V|   volt-
age   be  applied   in   the  ab-
sencB   of   V2   voltage.

W3MT/4A-3



Gain-tracking   Low-noise  T.W.T Amplifier W3MT/4A

f.ig.   1       Typical   Noise   figure   and   Saturated   Output   Pc)wBr   versus   Frequency
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Gain-tracking   Low-noise  T.W.T Amplifier W3MT/4A

Fig.2      Typical   plots   c)f   Small   Signal   Gain   versus   FrequBncy   (6   tubB§)

November   1972 W3MT/4A-5



Gain-tracking   Low-noise  T.W.T Amplifier W3MT/4A

Fig.3      W3MT/4A   Outline
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Gain-tracking   Low-noise  T.W.T Amplifier

A

a

a

W3MT/4A

Fig.    3   W3MT/4A   Outline   -cc]ntinued.

Nc] t e s

®
©
®
®
®

Elapsed   time   meter.

Label ,

Input .

OutF,ut .

Fi.F-.     connBctc)rs    i:yF)e    OSM210

jack .

Pc)sition   I)f`   cc)nnectors   §hc)wn
when   tube   is   mountBc]   c]n   pads
19,05mm    (0,75in.)    diameter
loc:ated   under  the   four  fixing
holes .

©    Plug   type   13A7P   (Pye   [onnector§
Ltd . ) .

Pin   connections   as   follows:

#  HT1+   _
a         HT2-
CJ,        h+
Dh_
E         Earth   and    HT1-plus    HT2+
F         Ncit   connected
H         Nc]t   connected
I.   Connected   internally  to

pin   E.

F.our   f`ixing    hc]le§    1D-32   UNF.   x
9,5mm    (0,375   inch)    deep:

pc)sitic]n   tc]lerance   0,D30   inch
diameter   (to   135308).

November   1972

I)imensic)ns
mm in.

A 315,9       max. 12,437   max.
B 98,42   max. 3,875   max.
C 92,71    max. 3,650   max.
I) 16,51     I    3,18 0,650   ±   0'125
E 19'05   i   0,51 0,750   ±   0,020
F 53,18   I   0,51 2,093   ±   D'020
G 276,22   tp 10,875   tp
H 23,81     ±    D,79 0'930   ±   0,031
J 50'8      tp 2,000   tp
K 1,27   ±   0.76 0,050   ±   0,D30
L 381,0      min. 15,Om   min.
M 19,D5   ±   I,76 0'750   I   0,D30
N 20,0      min. 0'787   min.

P
25,0      max. 0,984   max.

a,76   nom. D,345    nc]m.

W3MT/4A-7
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These   components   are   available   from   :

lTT   Components   Group   Europe

Standard   Telephones   and   Cables   Limited,

Valve   Product   Division,

Brixham   Poad,

PAIGNTON,   Devon.   TQ47BE

Tel.     0803  -50762                Telex  :  42830

U
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SPECIAL   VALVES

Medium ,pr'€ ` TJ=  N' , ,`

Travelling-Wave Amplifier Tube

Code.. W4|2JG

W4/2G

int#:fYe€/u2eGn:;:atnr::e7':no8;Y5avGec/asTP'!fiertubeintendedforuseinmicrowaveradioHnks

wTMhteo8tcuAejn]Sw:jE:rittewd[,,!ngjvpee:L°ed;Cerfpoerr#:Tceentqu:tae8dn::tT:suen:Sat:yspheesetyThte°8mcouannt€
are  fitted  with  a  convection  cooler  but  a  conduction   cooler  is  available  and  this  can   be

eTn°dd:fiLebde'#c::ers:;rnyt.r;:.meetindividualrequirements.ThewM108CAmounthasafront.
The  design  of the  mounts  permits  easy  replacement of tubes  under field  conditions.

RADIO   FREQUENCY   PERFORMANCE
Operating frequency range
lvlaximum  output  power
Gain  a.t 5W output

Minimum

Maximum

Noise factor at small  signal  levels

Reverse attenuation
Phase sensitivity

d®/dvhel

d®/dvg2
AM/PM  conversion  at 5W output

-0.15              a IV

+0.2:5              a lv
1.5                  a/db

Modulation  noise  peaks
Measured  in  any 20  kc/s  band  0.5 to 10  Mc/s from  carrier are  less than  3  db  above tube
noise after  10  hours  and  will  continue to  improve to  less  tha.n  1  db  above tube  noise.

Matching

fe:!utshtamnetn.to2°ittr:p:{uf:8::Sei:ytahnedj,ne3:tthaanndi?iu:R:trawia;e#ebsanwdj't€:Vneoapevrswn!
a.t 5W output.

f;u.n;#:#:sp:u?,yi:en!:uv:.#cni:F,!g:u:i;n::ifaF::,u::n,C,h::3oausrsaa#r:ietdypp,:aYeproluetrp:tutapnudtgva::su=

?:Si:¥!'::s:to:v:e:n#ih:jc:h;8::i:rso2nLoafs,±n:|r:eeags£:;nhat°a:o:;::j|:Tnn:g|,d:;:isc.}|e#n.b¥ysne:£jrnogn:::::i:X

July  ioev                                                                                                                          w4/zG-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  sales office,  Telephone: 01-300 3333             Telex: 21836

C     O     M     P     O     N     E     N     T     S                   G     R     O     U     P



W4/2G

Code.. W4|2JG
CONTINUED

SIC

TYPICAL   OPERATING   CONDITIONS   (Note 1)
Frequency
Direct helix to cathode voltage (Note 2)
Direct grid  2 to cathode voltage (Note 3)
Direct collector (earth) to cathode voltage
Direct grid  2 current
Direct helix current
Direct collector current
Direct cathode current
Gain at 5W output. approx.
Saturated  output at synchronous  helix voltage, approx.                                10
Band  of output impedance match to 5°/a voltage

reflection (Note 4)                                                                                              >15                 Mc/s

Note 1.     Electrode voltages  are  referred  to cathode  potential. The  collector  is  earthed.
Note 2.    Adjusted to synchronous voltage.
Note 3.     Adjusted to give required  collector current.
Note4.    The   matching   plungers   must   be   adjusted   for   each   tube   at   the   required

operating frequency.

CATHODE
lnd irectly-hea.ted. oxide-coated  type.

HEATER

Heater voltage (Note 5)
Heater voltage tolerance

Long-term  average
Short-term fluctuations up to

2 minutes duration
Heater current
Hea,ter  pre-heating time
Interruption time for zero pre-heat

Min                     Nom

6.3

Max

±5
0.65                    0.73                     0.85

60
10

Note 5.    The  heater  is  usually  supplied  by  a  d.c.  voltage  or  an  r.in.s.  equivalent  at  a
frequency of 50 cycles.  Other frequencies of supply up to 10  kc/s  may  be  used
but it is  recommended  that the manufacturer be consulted  beforehand.

July  1961 W4/2G-2
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Code.. W4|2JG
CONTINUED

LIMIT   RATINGS

Voltages
Direct helix to cathode (Note 6)
Direct grid  2 to cathode
Direct collector (earth) to cathode  (Note 6)
Direct grid  2 to  helix

Direct grid  2 to collector

1.6

Note 6.     Minimum  ratings  are  specified  for  continuous  operation  to  avoid  excessive
helix current.     Refer to operational  Data section.

Currents
Cathode
Helix

Absolute  maximum to trip supplies with  delay
of less than  5 seconds

Switching transient
Direct grid  2

Power Dissipations
Grid  2
Helix

Collector (Note 7)

Nom                   Max
40                       50                    rnA

Note 7.     Higher values of collector dissipation are permissible if the normal convection
cooling  is supplemented  by forced-air-cooling.

Noyembe/ 1965 W4/2G-3



W4/2G

Code.. W4|IG
CONTINUED

STC

D.C.  SuPPLY  VOLTAGES
The  collector  is  connected  to  the  body  of the  mount  via  the  cooler.  It  is  intended  that

the  mount  shall  be  operated  at  earth  potential.  Voltages  must  be  applied  in  the  correct

sequence,  as given  in  the  "Setting-up  Procedure"  section  of these  data sheets.

Helix  Voltage

Adjustable for  required  working  conditions,  range

The synchronous  helix  voltage for  individual  tubes  lies

within  the  range
Ripple  and  regulation  tolerance  depend  upon  acceptable

phase  and  output  amplitude  variation,  typically:
2%  change  in  helix voltage  causes  a fall  in  gain  of

1%  change  in  helix  voltage  causes  a  phase  change

of approximately
Supply  impedance,  including  resistance  in

mount,  maximum  (Note  8)

3.1  to  3.7                     kv

3.15  to  3.45                  kv

0.5                     db

300

20                      k !2

Note 8.     This  is  required  to  avoid  excessive  voltage  drop  at switch-on.

Collector Voltage

Set  between  absolute  limits  of

For operation  with  depressed  collector,  it  is  usua.I  to

choose  a  nominal  voltage  of

A  minimum  collector  voltage  of 1.6kv  may  be

used  up to  5W output  power

Grid  2 Voltage
Adjustable for  required  working  conditions,  range
When  adjusted  to give 40mA collector current:

Initial  range  is

End  of  life  limit  is

November 1965

1.6  and  3.7                      kv

2kv

1.8 to  2.7                   kv

1.8 to  2.2                   kv

2.7                   kv
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MECHANICAL   DATA  (W4/2G)
Envelope                             Glass and  metal
Dimensions

Connection

LIFE

Shelf  life

Operational

de,ai,)

e)

As  shown  in  Figure  6

Subject to guarantee

Life-end  points

(a)   Grid  2 voltage greater than 2.7kv for 40mA collector current,  or,
(b)   Helix current greater than 2.5mA for 40mA collector current, or,
(c)   Gain  or  power deteriorated  by  more than  2db from  initial  figures.

ENVIRONMENTAL   CONDITIONS                              Min                  Max
Storage ten peratu re                                                               -60                + 8o                    °C
Operating a.mbient temperature                                             -10                  +6o                     nc

November 1965 W4/2G-5
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T.W.T.  Mounts

Codes:  WM108C
WIVI108CA

STC

GENERAL   DESCRIPTION

These  approved   mounts   in  which  the  W4/2G  tube  operates,   incorpora.te  a   periodic

permanent  magnet  system,  r.f.  coupling  and  matching  elements,  mechanical  alignment  and
deflection adjustments and  a convection  cooler.

A  sheathed  cable  attached  to  the  mount  carries  the  electrode  supplies,  the  collector
connection  being  made  to  the  body  of the  mount  which  must  be  at  earth  potential.  The
lea.ds   of  this   cable  are   effectively   choked   for   microwave  frequencies  and   resistors   are
incorporated   in   the  grid   2   and   helix   leads  to   limit   surges   in   the   unlikely   event   of  a
momentary  breakdown  in the tube.

A  detachable  lid  provides  access  to  the  tube  connections  and  has  attached  to  it  a  link
which, when the  lid  is  in  place,  is  connected  to a twin  lead  interlock cable attached  to the
mount. This  cable  may  be wired  into supervisory circuits to ensure that  no voltage  can  be
applied  when  the  lid  is  off  and  the  terminals  inside  the  mount  are  exposed.  The  lid  also

provides  additional  microwave screening.

Optimum  adjustment of focusing to allow for variations from  tube to tube and  in  mount
manufacture  is  achieved  by  the  use  of three  pairs  of  mechanical  positioning  screws:  two

pairs align the tube and  the other pair  move a  magnetic deflector plate.

Fine adjustments to the  matching are  made with  movable flags  jn  the waveguides.  These
flags.  which  may  be  rotated  or  moved  longitudinally,  are  controlled  by  rods  protruding
opposite to the  input and  output  ports.

The tube is  held firmly in the mount at the collector end  by spring contacts in the cooler
assembly  and  at the  base  end  by  a  ring  in  the  mount  to  which  is  attached  a two-position
retaining  screw:  the  latter  is  turned  over  a  projection  of the  tube  base  ring  to  lock  the
tube  in  position.  IThe  position of the  retaining screw  is shown  in  Figures 8 and  10.)

Each  mount  has a tube ejector mechanism,  incorporated  in the cooler assembly, which  is
operated  by an  external  control  (see  Figures 8 and  10).

The design of the  mounts  is such that circuit alignment  is  unaffected  by  normal  handling
and the tube can  be easily replaced  under field  conditions.

The  mounts  should  be  secured  by  the  threaded  holes  using  iinch  UNC  non-magnetic
screws.
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T.W.I.  Mounts

Codes:  WIvl108C
WIvl108CA

CONTINUED

W4/2G

MECHANICAL   DATA  (MOUNT)

Dimensions

Weight, approx.
Fixing

Connections

As  shown  in  Figures 7 and  9.

Four tapped  holes,  i-inch  UNC

Electrode  leads

Type                          4-core  PTFE  insulated  cable

Colour  coding      As  shown  in  Figures 7  and  9

Length  of leads

Interlock  leads

Type                         Twin  cable

Sleeve  colour        Blue

Length  of leads

18  Ib                      8,2                     kg

22  in.                  55                        cm

18  in.                  45,5                    cm
Mechanical  alignment and  deflection  adjustments

Alignment             Two  pairs of external  knobs  (Note 9)
Deflection              One  pair of external  knobs  (Note 9)

R.F.  matching  adjustment.     Two  plungers  in  input  and  output wa.veguides  (Note 9)
Waveguides,  input and  output.     Type  UG51/U

Mounting  position for  maximum  efficiency of cooler

Mount  horizontal  with  waveguides  in  horizontal  plane  (WM108C).

Mount  horizontal  with  waveguides  in  horizontal  or vertical  plane  (WM108CA).
Proximity  of Magnetic  Materials

lvlagnetic  material  should  be  kept  at  least  1   inch  (2,5  cm)  away from  the  exterior  of
the  mounts,  particularly around  the waveguides:  perma.nent  magnets should be kept at
least 9  inches  (22,5 cm)  away from  the axis of the  mounts.

Note 9.     Positions of adjustment  controls  are shown  in  Figures 8 and  10.

COOLING

The  cooler  is  an  integral  part  of each  mount.  Cooling takes  place  by  convection  and  it  is
important that  a  mount  is  installed  in  the  plane  recommended.

::a;W::e:;:a:Cj:::Voa;i:o;:::f:e:a:c:e§n::P°:i';°e::ra;i:u;';re:a:in:b::e::ts:P:ae::p:a:f::ru]nrn:CLhji:{:::n=t}t:::°§Vu:rf:on:dhea:taet[:°:¥

::I:f.in)o:i:;eoso?.fn:oHeucstto:ediss:'pppa,t::nei:e:x:;sio:i::-ea,srE:::i:ndg;'Ts,etera*tgea7reineT:i:!eE;ti::

indTt:duca:nrveeqc:i::in::::ejrnre:ge:teofefi::ehdcubs{o:ecr°srde::t:?r|esc:::ernvTt:€ifiedt°meet
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I.W.T.  Mounts

Codes:  WM108C
Wlvllo8CA

CONTINUED

STC

ELECTRICAL   DATA
Ratings

Heater to  heater-ca.thode  maximum  voltage
Heater and  heater-cathode
Helix

Grid  2 )

1kv

to  body of mount,  maximum  voltage       4.5                   kv

Supervisory  cable  and  interlock                                                 240V a.c.               2                          A

Lead  resistance  (including  limiting  resistors)

Grid  2                                                                                                                               47                     kQ

Helix                                                                                                                                  7.5                 k a
Heater (Note 10)                                                                                                    0.07                  a

Note  10.     Ato.7A.     Heater  line  voltage  drop  ofo.05V.

R.F.  PERFORMANCE
Frequency  range

Each  mount will  permit the specified  performance
of the W4/2G tube to  be achieved.

R.F.  leakage  (Note 11)

Input waveguide  level  to free  space

Output waveguide  level to free space

l to 8.5             Gc|s

>65                     db
>65                     db

Matching

A:!u#Tnen,to3fattw:sppl:tng,::aJ:n:'eaLndpT:ssantdhaonuip,u`oYearyeag:Ldefic%"Lagi:e(tau'esYo:
operating).

N°te  1 1.     j¥esaus:hreadwbayy uasj:8 :b2t.a5[inachmaxx]|.:+n::a6!i4g.Cm   X   3.8  Cm)  Waveguide  horn

ENVIRONMENTAL   CONDITIONS
Ambient tempera.ture  range

Operating
Storage

November 1965

Min                      Max
-10               +6o                  oc
-60                + 60                   OC
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W4/2G

OPERATIONAL   DATA

de5gnca:n:p:Re::trjt°aTn°pfr.Fmterarveeq'|jjnr€-Yea:testbuep:gjnm:tpdeurj:ndg!Ccopne:Tjaonnesn:fT#:ceht.oT°:nndt

:::::ntug:SacYj:;:Ln8vijt|heejstie:e,%ujr:eTjexn:So,:::esourcro;hcaatthsoa::Sf:::::%t.Periodicfocusing

an]h2eoFoa#tusTthhee'i=t::irrveaT:ejso!j::|¥etn°t3:i::rehpeenndt::thue;joxnvt°h':as8eetj:n:eotfwteheeng`rj€°2
volta.ge  relative to the  helix voltage.

When  switching  on,  it  is  essential  that  the  helix  current  does  not  exceed  the  following
safe  values:

40mA for  not  longer than  10  milliseconds

20mA for  not  longer than  150  milliseconds

10mA for not  longer than  1  second
4  rnA for  not  longer than  5 seconds

;:3!Tpjs::3:ii;gii:;c::to;it::t;:i:cii:gr,;!i:rs:coinii*w;d;tia:j'ji;ip:i:tirt#;,:*ii;u:ri!p:::n:i;c;::#:e:iiste:jpo;:;:,I:¥::i
the order of 15mA.

:r:a§:j!:n:i!S°tsfh:e:t:hc:;||%:n:-;i§ja|jbedyva;in:#i:;aii[e:s::°::;r:W::r]2air!e:;S:[n:t;:;mbu:n;::::u8d::r:e::i:t::e::ge:a:8:::;:::::;I;

:sh::i:I,:ifs5f'::rh::,:.:se.:.cEtrehasep:ap#c:a![.in:;c:aj,:::e,v!#ra;gee::t;hf:d.r:ufssu:::d::Easy:od!th:e:ei:s,e|xowy.:,,;a:::
value  at  any suitable  rate, the  helix  current surge  will  be  as  indicated  in  the graph.

#|!:;:!§:::}sg!eitt;b:r#t:r:i;t;i:::n:i:{iiji:v;::i:;ag:i:1:i;:::d:i!hf::i;ekd:io:;r!itr;¥a3i§§;i§;::ai:;Cj:i¢ta:ayeb|:::iiiiijd§jr:::
surge  helix  current  being  reduced  to  approximately  2mA.

Towards  the  end  of  the  life  of  the  tube  it  is  likely  that  the  helix  current  will   rise  to

::°aubto:rf7aonodvtoh,:s:rid  2 Voltage. Which  initially was  between  1.8  and  2.2kv, will  increase
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Code.. W4|2JG
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STC

SETTING-uP   PROCEDURE

The  following  procedure  is  recommended  for  setting  up  the  W4/2G  tube  in  its  mount
for operation:-

1.Eentsutroetthheat:tded#atnhj:#:'igvneTeanntda:£a€etflheectj:no.Cp°ons:trj°o'nk::tba:n?:gt::remw°uj:tj:r:

position to allow tube to  be  inserted.

2!nis;i:iti::i:i:it;:#ni;i;ljcirii:::as;;t:in;s`::!!:!j|;t;::c;t::::uljfu:ihs,:::a:;i;e;::,cii:iin;t:ay;;;:e::;ii:s:;£|rsjs;ibi:::e:i::;c:i:#:

3.   S:Ctuhreettuubbeebj:emr:::t(Ryotre°:a3t)i.n8 the two-Position Screw to turn  over the  projection

4.   Connect  colour-coded  leads  of the  tube  to  a.ppropriate  terminals  in  the  mount  and
ensure that  mount is  properly ea.rthed.

5.    Replace  lid  making sure tha.t the interlock two-pin  plug  is fitted  correctly  in  its socket.

6.   Apply  heater voltage  and  a.Ilow one  minute  heating time.

7.   :th:Shneifxescs::¥etn: #]if:otth:xf::'e°dwins8af:d|:i:::Its  before Switching on to ensure that

(a)    switch  off any  r.f.  drive.
(b):#:i:esd8tr;:;:teh,is:':c:u:r:reejn:t:tfd:S;:boecauer;;c:e:s;,d:e:.::rr::)n:°of8;Vbeouatb3:tm|.8}¥,*::

8.   After the one  minute cathode  pre-heat, switch on  collector voltage at 2kv.

9.   Switch  on  simulta.neously  the  helix  voltage  at  3.3kv  and  the  grid   2  voltage  to  the
pre-set value.

10.fedpj:::ta|`e8snemaednjtus=nmdendt:f'=Ct:°rTdcfnvt:Pt'agken?sbsjntc°regisveedTi::r:To|::jtxorcucrurrernetntanodf

40mA  is  achieved.

11.;:p,t:h::e:{.:'tn::aT,tnk:nan::b:ad+:asx:e!::::e::::::n;t€:ofr:Ogpi:xT.umlnpemrlomrmh:T[cxe;c::lje8nhtt,raenaddjoufs:T[:n£

N ate 1 2   i:h:::3hn:I ;;#t§i§i:::;::B#j§:r:::§e:::;ti:o#:eft:uea;en:c£::;n;§iiu3:;::lie;rf:;ir:::te::,I;i:i:4ia::n!:i::;

Notef3.;hb:s:eert;h:eet;:sB:r:ef::b::i:s£:e;crh::::s,yTt,::t:nee::]un:::brs:c::e:w:,::das::eEt:e:ff;rtFta:,:::u::

November 1965 W412.G-10
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Code.. W4|2JG
CONTINUED

W4/2G

TUBE   REMOVAL   PROCEDURE

1.    Switch  off all  h.t.  voltages  simultaneously.

2.   Switch  off heater voltage.

3.    Remove  mount  lid.

4.    Disconnect tube  leads from  terminals.

5.    Move adjusting  knobs to  mid-travel  positions.

6.    Rotate the two-position  retaining screw to clear the tube  base  ring.

7.   Support  the  base  end  of  the  tube  and  gradually  operate  the  tube  ejector  knob  to

ease the tube from  the  mount.  A slight clockwise twist applied  to the tube will  assist

removal.

November 1965 W4/2G-11
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Fig.1.-Typical  Frequency Characteristics
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W4/2G

Fig. 2.-Typical Power Output versus Power Input at 7.8 Gc/s
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Fig. 3.-Typical Cathode Current Control Circuit
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Fig. 4.-Typical  Helix Current versus Helix Voltage
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Fig. 5.-Typical  Helix and Cathode Currents versus Grid 2 Voltage
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W4/2G

Fig. 6.-W4/2G Outline
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T.W.T.  Mount

Code:  WMIO8C

SIC

Fig. 7.-WMIO8C Dimensional  Outline
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T.W.I. Mount
Code:  WM108C

CONTINUED

W4/2G

Fig. 8.-Diagram showing Operational Controls of WMIO8C
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T.W.T.  Mount

Code:  WM108CA

STC

Fig. 9.    WM108CA Dimensioned  Outline (Provisional)
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I.W.I.  Mount

Code:  WMllo8CA
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Fig.10.    Diagram showing Operational Corltrols of wM108CA
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SP.,ECIAL    VALVES

Medium  Power

Travelling-Wave Amplifier Tube

Code.. W5|2JG

W5/2G

in:#:fYe:/u2eGncf;:atnr::e!!8n58::a8Y:GaE!.`jfiertubeintendedforuseinmicrowaveradio|inks

an|hwhuiboe7€;i:r;t:jdcinjtp;r[[,?gil:ep:::apneerfn:r::8n::tqT:tuendts[:ytpheessewdTt`a°s7hAe'e¥Mt°7CA'
The  design  of the  mounts  permits  easy  replacement Of tubes  under field  conditions.

RADIO  l=REQUENCY  PERFORMANCE
Operating frequency range                          5.85to7.2        7.2to7.8        7.8to8.5           GHz
Maximum  power output                                        25                       18                       16                       W

A

rl

Gain at 10W output
Minimum
Ma.ximum

Gain at 7W output
Minimum
Maximum

Noise fa.ctor at small  signal  levels
Reverse  a.ttenua.tion
Ph3S®e/aevnhsej,t`Yjty

A#5/#:2:¥::::::::;OwWo::;::t

36
43

34
42

2828
>65                >65

-0.75             -0.75
+0.25              +0.25

1.7

db
db

30db
38db
28db

>65                     db

O/V
O/V

1.5                    1.5               :(#
Modulation  noise  peaks

Measured  in  any  20kHz  band  0.5 to  10MHz from  carrier are  less than  3db  above tube
noise after 10 hours and will  improve to  less than  ldb above tube  noise with  life.

Matching

A82u::maesnpto:ffrfleaqguseLncyt::djni:susttahnadn?.uit%uvterwaa¥e5gMULdzesbawnjt'£jhveenao¥esr¥Pn!easts,tgw
Output.

::;::::nELSFi:lun°r!:!gn3u8:%P|:C.aaidp3r=nrd°gu#::i:y;rcdaihpe:'*evr°:t:i;u:Svfeur::ts'°pnosw°efrf,rnef:te::¥

#;g¥::I;a:g:ea:aeb:onhv,:cnfFgg:v:e;s:ih:rx:n:guu±v:a!,u;::?it:hs;a;::s%l,ti:u5teqT:*::ihnj:#cbhyros::tJ:8h:I:
A graph  showing typical  AM/PM  conversion  at 6.25GHz  is  given  in  Figure  5.
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W5/2G

Code.. W5PJG
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS  (Note 1)
Frequency

Direct  helix to cathode voltage (Note 2)
Direct grid  2 to cathode voltage (Note 3)
Direct collector (earth) to cathode voltage
Direct grid  2 current
Direct  helix current
Direct collector current
Direct cathode current
Ga,in  at low output:, approx.
Gain  at 7W output, approx.
Saturated  output at synchronous  helix

voltage,  approx.

7.8               GHz
3.29                 kv
2.3                   kv
2kv
0.01                 rnA

0.5                   rnA

50mA
50.5                  rnA

db
36.5                     db

18.5                     14                        W
Band53/o°vuot,Eaugte! Te?Fed:ToC: (mNa::: i;                                     > 1 5                 > 15                 M Hz

Note 1.     Electrode voltages are  referred to cathode  potential.    The collector is ea.rthed.
Note 2.     Adjusted  to synchronous voltage.
Note  3.     Adjusted to give  required  collector current.
N°te 4.    :::raTj:tgc#:8uepi:;5ers   must   be   adjusted   for   each   tube   at   the   required

CATHODE
Indirectly-heated,  oxide-coated  type.

HEATER
Heater voltage (Note 5)
Heater voltage tolerance

Long-term  avera.ge
Short-term  fluctuations  LJp to two
minutes.  duration

Heater current
Heater pre-heating time
Interruption time for zero  pre-heat

Min                   Nom                     Max

6.3

0.65                      0.75

60
10

N°te5.f|::§urh:e:a:ty:romf':5no:fie::'t¥:i:t::f`ii€aun:u#::dr;:frs¥::ilo;ne:u#eo:nlbo:kfBr±:.hmaean?du.bYea'uesnetda5u:
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code.. W5|2JG

CONTINUED

W5/2G

LIMIT   RATINGS
Voltages

Direct  helix to cathode (Note 6)
Direct grid 2 to cathode
Direct collector (earth) to cathode (Note 6)
Direct grid  2 to  helix
Direct grid 2 to collector

Note 6.    Tei,|imcuuTrer::.inRsef:[et:p6cpi::adti:onra,cB::ing:cut;oon?eration  to  avoid  excessive

Currents
Cathode
Helix

Abds:,'auyteof|e*huaT:°s:=:Pna:PP'!esw!th

Switching transient
Direct grid  2

Power  Dissipations

Grid  2

Helix

Collector (Note 7)

Max
55mA

4mA
50mA

0.5                  rnA

2W
12W
120W

Note7.;#!:ty;'3uuit;37Ojejioe:;e6ce8td:/rbm;,its:)jr:s=tj:#;::Ff::rFTa'is;:iee€;fan:eh£!nsg:;r:i;;n::a:aY,:7CjiS

August  1967
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W5/2G

Code.. W5PJG
CONTINUED

SIC

D.C.  SuPPLY  VOLTAGES
The  collector  is  connected  to  the  body  of the  mount  via the  cooler.  It  is  intended  that

the  mount  shall  be  operated  at  earth  potential.  Voltages  must  be  applied  jn  the  correct
sequence, as given  in the "Setting-up  Procedure" section  of these data sheets.

Helix Voltage

Adjustable for required  working conditions,  range
The synchronous  helix voltage for  individual  tubes lies

within the  range
Ripple  and  regulation tolerance  depend  upon  acceptable

phase  and  output amplitude variation,  typically:
2%  change  in  helix voltage  causes a fa.Il  in  gain  of
1%  change  in  helix voltage ca.uses  a  phase  change of

approximately

3.1  to 3.7                   kv

3.15 to 3.6                   kv

0.5                     db

300

Supply  impedance,  including  resistance  in  mount,  max.  (Note 8)          20                     kQ

Note 8.     This  is  required to avoid  excessive voltage drop at switch-on.

Collector Voltage
Set between  absolute limits of                                                                 1.6 and  3.7                   kv
For operation  with  depressed  collector at 50mA it is  usual to

choose a nominal  voltage of
A  minimum  collector voltage of 1.6  kv  may  be used  up to 5W

output power

2kv

Grid  2 Voltage
Adjustable for  required  working conditions,  range                          1.8 to 2.7                  kv
When adjusted to give 50mA collector current

Initial  range  is

End  of  life  limit  is

August  1967
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2.7                kv
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SIC
Code.. W5|2Jf3

CONTINUED

W5/2G

MECHANICAL   DATA   (W5/2G)
Envelope                            Glass and  metal

:::::::?on: detaii}    AS shown in Figure 9

LIFE
Shelf life

Operational  life ) Subject to guarantee

Life-end  points

(a)   Grid  2 voltage greater tha.n  2.7kv for 50mA collector current, or
(b)  Helix current greater than  3.5mA for 50mA collector curl.ent, or
(c)   Gain  or power deteriorated  by  more than  2db from  initial  figures.

ENVIRONMENTAL  CONDITIONS
Storage temperatu re
Operating ambient temperature

August  1967
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Min                     Max
-60              +80
-10              +60



W5/2G

I.W.I.    MOUNTS
Codes:  WM107A

WM1107CA
WM107GA

STC

GENERAL  DESCRIPTION

amdiT8h=eeieesaz:i:a%Yae:.f:a:n:v:e;citijn::n¥cn:d:C,hFr¥c5#nGgteui:emse°npt:,ra:e:cj#::,rcE?rai::nampee::a:icdp€:flmeact:on:

forTmh:¥c:!fftehresf:°dTff:rneen:ens°:::rd::ari:Sdp:nctt££#Et°#SARIh|tsAC:'DCAaTT:tE[jE€isRiEALr.fbApfi-
and   R.F.   PERFORMANCE  Sections,  and  the  relevant  drawings  given  later  in  these  data
sheets.

!e:ai:sj;ie:¥;b::::#:::::a:itetfat:°;i#%:t€:!e::k¥#r:Ci:s:::e:Sgvyet:h#:eh;i:::u:e°i::ea:tua:n:dke:S:g::[§:;::jFeecTt,i;

:ips:;Tiiieotji:i::bct;£§e;;I:,ipiiai;n;diij:,§ae;;i;S::t;:=n°{eui::i:ij::;;:rd;::t?I;n:it:;a:€;:the:n:s:::h;a;::C;::5dan:oi;o::let;;!tft;a:`t,i!

a|iag?n::a::t:tTebisd:a:sgtiFre:nd:3o#r3:uai:ne:o!;:ari:oemw!:ir:tijriae:,;i::n:f:rao;Ti:t:i€b,:nt:n:us::eawnsd:i#iT:

93:p!:se*di:c:hs:#eaey:nt§:tt°ra:nth3et:Tu::C:ht':p:¥a:rsi%:dg:t#nhaiTy?V:rb:ecf::€Sr:r,etdhebyarvoed8sujpdreostr[!:;:

:ah:::[r::;eu:b¥:r::hs:[e:;ra:;i:Tj:y:;;e:;=h:::unsTh:of:w:;;a;:,::{g:uS;;t;:e::rj:.:3,:;t:Tdo3#;th::,C:a:°b::e:,an¥n::gtb#o%:ahr¢ka:

op::::eT37natnh:;tae#ab,ec:jnetcf:[t¥::hfj:i:rme,sj,n,c,otr3:::tde#.;thecoo,erassembly,whjchj§

anlht:bdeessjcgann°bfetehfjry°ruenpt,Sac]:ds:Cnhd:Pafi:e#bceonatjj8tfomn:.nt!Sunaffectedbynormalhandling,
Note 9.     The link and  twin  lead are omitted  on the WM107A.
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STC T.W.TE   MOUNTS
Codes:  WM107A

WM107CA
WM107GA

CONTINUED

W5/2G

MECHANICAL  DATA  (MOUNTS)
Dimensions                      As shown  in  Figures  10,12,  and  14.

Mount,ngpos,t,on{::jF:n:{j:cT±Fj5;jcj§;::an;§a;;:jcr:ov::;gMt:i;::e;;f:jtj;i:ac;i:::{§r;h;:fo:tu:h{e;§s;hegk[:jp::tc:::

Fixing Of mounts        sActrtea;I f,Tt?nugn:it:°ta;a:iproe,:: p:;tvid:d jj:C|o:nNtcboa;I-magnetic

Connecting  lea.ds
Electrode  lea.ds         4-cored  or  5-cored   P.T.F.E.  insulated  cable,  leads  colour  coded  as

shown  in  Figures  10,12,14,16,  and  18.  (Note  10.)

Interlock  leads          Twin  cable, sleeve coloured  blue.  (Not applicable to wM107A.)

Mechanical  adjustment  controls  (Note  11)
Alignment
Deflection
R.F.  matching

®

Two  pa.irs  of external  knobs.
One  pair of external  knobs.
On  WM107A  and  WM107GA  two  pa.irs  of  external  plungers  con-
trolling two fla.gs  in  each  waveguide.
On  WM107CA  mount  two  external   plungers  controlling  a  single
flag  in  each  waveguide.

Waveguide connections,  input and  output
WM107A                     ¢{;aegLe7So.1.375   inch    x    o.197   inch   for   connection   to   waveguide

WM107CA                 Flanges  cMR137 for connection  to waveguide  RG50.
WM107GA                 Fla.nges  uG344/U for connection to waveguide wR137.

Note 10.     All  mounts manufactured  in future will  be fitted with a 5-core lead  incorpora-
ting a  black coloured  earthing  lead  connected to the  mount body.

Note  11.     The  positions  of adjustment controls are shown  in  Figures  11,13,  and  15.

COOLING
The cooler is an  integral  part of each  mount.  Cooling takes  place  by convection  and  it is

important that the  plane of the cooler fins  is vertical.

::::::aj:r::it:£ah:r:°cu:t8s:6tghc:i:e:e::La;j!y:e::f::,:::eaemsbp,aecnet:::ineck::r(e5.CNmo)ramba:rye,:#:cboe:Pewr

::[n::vo:|ua:rsue.oe:,::p:,I:a;;od;,;!es':p,:t:i!5j.:o:o;,ftn:;:i;u::,e!:m§:;x#ses:rteeec.i:jr;ei:r::hered-:aii-:a-5:A:|ff';"a::
dissipation.

August  1967 W5/2G-7



W5/2G

Codes:  WM107A
WM107CA
WM107GA

CONTINUED

STC

ELECTRICAL   DATA
Ratings

Heater to heater-cathode maximum voltage
Heater and  heater-cathode
Helix
Grid  2 )

1kv

to  body of mount,  rna,ximum  voltage        4.5                  kv

Supervisory cable and  interlock (Note 12)
Lead  Resistance  (including  limiting  resistors)

Grid  2
Helix
Heater (Note 13)

Note 12.     Not applicable to  mount wM107A.
Note 13.    At o.7A.     Heater line voltage drop ofo.05V.

240V a.c.              2                         A

WM107CA
WM107GA

WM107A
4.7                  47                   k a
1                          7.5                 kn
0.07                  0.07                 a

WM107CA
WM107GA

R.F.  PERFORMANCE                                                       WM107A
Frequency  Range                                                                      5.85 to 7.2      5.85 to 8.5               GHz
Ea#em\fru57iGW:'|bpee::i:et::hsj:::.Lfi.edperformanceof

R.F.  Leakage  (Note  14)
Input waveguide  level to free space
Output waveguide level to free space

>65                >65
>65                >65

Matching

A8J;u::maesnpto:ffre%8useincyt::dip:sustt:::i°.¥t3::rwaa¥6&uLdzeEa#[(t8J.¥::o¥SoYeRra:::§):hah
N°te 14     jTeaas#subcyh u=j=8 :b2t.a5jinachmaxxj::+n::a£#g.Cm  X  3.8 Cm) Waveguide ham

ENVIRONMENTAL   CONDITIONS   (All  mounts)
Ambient temperature  range                                                       |v|in

Operating                                                                              -10
Sto rage                                                                                -60

August  1967 W5/2Gi
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Code.. W5|2JG

CONTINUED

W5/2G

A

OPERATIONAL   DATA

Efficient  operation   of  a  travelling-wave  tube  in   a  periodic  permanent  magnet  mount
depends  upon  certa.in  prime  requirements  being  met  during  conditions  of  switch-on  and

continuous   working.   These   requirements   are   such   that   satisfactory   periodic   focusing
cannot be achieved  with either low helix voltage or  low cathode current.

The  maximum  helix  current  is  likely  to  occur when  the  helix  voltage  is  between  1200
and  2 000 volts, the actual  value of current  being  dependent  upon the setting of the grid  2
voltage  relative to the  helix voltage.

When  switching on,  it  is  essential  that the  helix  current  does  not  exceed  the following
safe values:-

50mA for  not  longer than  10  milliseconds
20mA for  not  longer than  150  milliseconds
10mA for  not  longer tha.n  1  second

4mA for not  longer than  5 seconds

A  suitable  cathode  current  control  circuit  is  shown  in   Figure  6.  The  grid  2  voltage  is

supplied from  a potentiometer connected  across the helix supply, the grid  2 voltage always
being  proportional  to,  but  less than, the  helix voltage.  With the  recommended  setting for
switch-on,  corresponding  to  1  800  volts on  grid  2 with  respect to cathode when  the  helix
supply is at 3 300 volts, the maximum value of helix current during the rise of helix voltage
may  be Of the order of 15mA.

Graphs  Of  helix  current  versus  helix  voltage  are  shown  in   Figure  7.  Here  the  grid  2
voltage  has  been  pre-set  by  means  of the  grid  2  potentiometer,  referred  to  above,  to  a
fraction of the  helix voltage at the values shown. The  maximum surge current to the  helix
during the switch-on  period  will  be the appropriate value obtained from the graph.

Figure 8, which  is a gra.ph of helix and  cathode currents versus grid 2 voltage, shows how
the  helix  current  reaches  a  maximum  at about 10mA  cathode  current.  If the  helix voltage
is established  prior to the  application  of grid  2 voltage,  which  is  increased  to the working
value at any suitable  rate. the  helix current surge will  be as  indicated  in the graph.

The  peak current drawn from  the  helix supply  may  be  minimised  by delaying the  rise of

grid  2 voltage  by  means of capacitor C[  in  Figure  6.  The value of capacitance  is  dependent
upon the  rise time of the  helix voltage  and  should  be arranged  to  keep the grid  2 voltage
below 500 volts  until  the  helix voltage  has  risen to over 2 000 volts.  A suitable value for a
helix supply with  a  rise time of 0.02 seconds from  zero to 2 500 volts  is CL  ±  0.04 4F, the
surge  helix current  being  reduced  to approximately 2mA.

Towards  the  end  of the  life  of  the  tube  it  is  likely  that  the  helix  current  will  rise  to
about 3.5mA and the grid 2 voltage, which initially was between 2.1  and 2.4kv, will increase
to about 2 700 volts.

August  1967 W5/2G-,



W5/2G

Code.. W5 |2JG
CONTINUED

SIC

SETTING-uP   PROCEDURE
The  following  procedure  is  recommended  tor  setting  up  the  W5/2G  tube  in  its  mount

for operation:-
1.:ents::etf:aijtdhdiemo%hhae?icta|a:I:f:Tde::a:ntdhed:#::;i:snjtf:nntrre°t'aj#n°gb:a::htit:nma°puonsit:::

to allow tube to  be  inserted.
2inis:!n§dedii!:iieh::t:th:e::::,i;§j;}I:;:::::;ei:its:S;i:::¥t:!jea;ii:i::e;;i:s:P2;ji:::::;|!:t;i;:e:h;:n}::::hb§:se:t:ii:::::C;;;iigid%j'!§

3.   Secure  tube  in  mount  by  rotating  the  two-position  retaining  catch  to  turn  over  the
projection  of the tube  base  ring (Note 16).

4.   :n°snunr:C:h::I:uor=::dj:dpj::desr,;fe::teh::b(eN::ea4P7P):Opriate  terminals  in  the  mount  and

5.   (Rneopt!aacpep:i:aT,:kj:8ins:::tthwtMt,h67jA;.erlock two-Pin  Plug  is fitted  correctly  in  its socket

6.   Apply  heater vo]Cage  and  allow one  minute  heating time.
7.   It  is  necessary  to  make  the  following  adjustments  before  switching  on  to  ensure  that

the helix current will  not exceed  a safe  value:-

(a.)    switch  off any  r.f.  drive

(b)g#:ted8r::;2thY:I::f:e!;aotnhd°sd:ocau:::#:dce°::rr°r:)n:°of8ivbeo:tb3:tm|.8}¥|:*::
voltages the  helix current  may  be excessive.

8.   After the  one  minute  cathode  pre-heat,  switch  on  collector  voltage  at 2kv.
9.   Switch  on  simultaneously  the  helix  voltage  at  3.3kv  and  the  grid  2  voltage  to  the

pre-set val ue.
10.fedpj:::ta|je8snemaednjtus:nmdendt:fl:€t:°r?dcfnvt:Pt'agken?sbs]ntc°re8±YeedTi:ir:Ton::jtxorcucrurrernetntanodf

50mA  is achieved.
t`.£fptpi:=.;.n:tnr8Ttkannodb:d+uasyt£:'Lxe::i::i;{%ro°bptt:jTum|nFemrfu°mrmh:Tjcxe€:rsi:8nht::enaddjoufs:Tj:n£

voltage to  maintain  a collector current of 50mA.

Note 15.    The insertion of the tube requires a free space between the lid end of the mount

!o:jg:::Fi:n#:rf:ss:;::,:n:g:hm:e:tut?.::;;in:t,!:5::it:.,ie,:I:S:4:r:e;q;t:o::e:i:fn#:,::Tsee#i:e::as:i::
N°te`6.::I::e::t:t:h%tt:sb:et:hei:;s:::e::::itu::end%:e|fh::h:eLs,i:tn?:tnhj:8ttucba:t;b:eijan::ed:Sain:g8e%=rta::t'ty:

Note  17.     The collector is connected to the body of the mount and  its earth  path js via the

gi%uk::|teb£:dsd}es::i:|t:!e::C:g::Sett;at¥#:#e:frmrt;h.:ngti!§:a;t:ear:#n:nd:{:sneu;:ptT*:|rema£::;:Sg:
earthed to  provide an additional  earth  path.

August  1967 w5i2;G-ro
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code.. W5|2JG

CONTINUED

W5/2G

TUBE   REMOVAL   PROCEDURE

1.    Switch  off all  h.t.  voltages simultaneously.

2.   Switch off heater voltage.

3.    Remove  mount  lid.

4.    Disconnect tube  leads from terminals.

5.    Move adjusting  knobs to  mid-travel  positions.

6.   Rota.te the two-position  retaining catch to clear the tube  base  ring.

7.   Support  the  base  end  of  the  tube  and  gradually  operate  the  tube  ejector  control  to
ease the tube from  the  mount.  A  slight  clockwise  twist  applied  to the tube  will  assist
removal.

Angust  1967
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Code.. W5|2JG
CONTINUED

STC

Fig.1.-Typical  Frequency Characteristics 5.8 to 7.2 G Hz
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CONTINUED

W5/2G

Fig. 2.-Typical  Frequency Characteristics 7.2 to 8.5 GHz
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Code.. W5|2JG
CONTINUED

STC

Fig. 3.-Typical Power Output versus Power Input at 6.4 GHz
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STC Code.. W5PJG
CONTINUED

W5/2G

Fig. 5.-Typical AM/PM  Conversion at 6.25 GHz
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Fig. 7.-Typical  Helix Current versus  Helix Voltage
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CONTINUED

W5/2G

Fig. 8.-Typical  Helix and  CaLthode Currents versus Grid 2 Voltage
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CONTINUED

STC

Fig. 9.-W5/2G  Dimensioned  Outline
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SIC
I.W.I.   MOUNT
Code:  WM107A

W5/2G

Fig.10.-WM107A Dimensioned  Outline

f
M

E£EADED     +|T;-hauNtiss EI
Y   E]                          '` L_

SS
A   pl                           +:

==

Y

Aqu'j###si;E:."    _ xp

aI

I11I

# D fEI[Ttpl'
®®`J.I-

ke=

I,I I=1 .I- is-..tit-.   1±i-,`-a

T

11111111=1 I

P  CTS. H

L| LJ

lc

aa aa-1<

i
a

L

TcpMiNALsLmyiIADs
'D'M MILLIMEtpES I INCHES       ` III

A 533| 4         MAX` 21                        MAX.

e 193   ,7         VAX. 75/0       ".

=((##?§#R:S#AN;;R|%#is=%E:€:u:Or

CONNECTIONS

®

LEAD ELECTRODE

BLUE GRID  2

YELLOW

HEATER

CATHODE
GRID

BROWN HEATER

ORANGE HEllx
BLACK COLLECTOR

D'M MILLIMEtpES INCHES       `

A 533| 4         MAX` 21                        MAX.

e 193   ,7         VAX. 75/0       ".
C ee ,S     L". 4 5/|6            MAX.
D ee   ,9         MAx. 31/2                   fu4AX.

E 58  .7       tax. 2 5/'6       ".
F 22S.4        Vex. 8 7/8             MAX.
G 30  ,2        APP l s116              Apt.
H 16e   ,3           MAX. 05| e           Vex.
J 103  ,S6   ± a,25 4-077   ±   0.01
K 66   .7          MAX. 2 5/e            MAx.
L 2'9 ,06  ±  a.3® 8.656   ±   a.015
M 69,9     ±3.2 23/4     ±    I/8
N a4,9     ±1.6 13'8        i    I/16
P 136,S     ±0,8 53/8     ±   I/32
a 42,9     ±'.6 I,I/'6       ±     I/16

P 28,6     ±0.4 l'/a       ±   I/64
S 42.I       ±'.6 21/32    ±   I/16

T '11`'        ±3,2 4318      +_   110
TE.-BAsre   OIMs  APE   IN  iNCHEs.

NETT  WEIGHT AFPFIOX     I

*!!h*:i:d#j;%jh::o:#ii;£a%u:n::,n::n:t;:'g:ac:R::t€h;:ih:Sa:dhm::T:a:u:n:t::aenaddt|::tkeei:b:#Saj:Ctl'h:edve:Sol:n::ha::c¥hi:fb::r:in:rcaa:r:%:::

August  1967 W5lTG-|9



W5/2G

I.W.I.   MOUNT
Code:  WIV1107A

CONTINUED

STC

I=ig.11.-Diagram Showing Operational  Controls of wM107A
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I.W.I.  MOUNT
Code:  WM107CA

W5/2G
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W5/2G

I.W.I.   MOUNT
Code:  WM107CA

SIC

Fig.13.-Diagram Showing Operational Controls of wM107CA
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STC
T.W.T.   MOUNT

Code: WM107GA

W5/2G

Fig.14.-WM107GA Dimensioned Outline
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Fig.15.-Diagram Showing Operation Controls of WM107GA
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MEDIUM    POWER

TRAVELLING-WAVE    AMPLIFIER    TUBE

Code :  W5/3G

The   W5/3G   is   a    periodically   focused   travelling-wove   amplifier   tube   of  medium

power   output.    It   is    intencled   for   use    in   microwave   radio   links    in   which   there   is   a
requirement    for   a    low   AM/PM   conversion    figure.    The   typical    frequency    range   of

the   tube   is   from   5.85   to   6.5   Gc/s   but   customers'   enquiries  are    invited    regarding

extension  of  frequency  range  to  8.2  Gc/s.

The   W5/3G   is   designed   to   operate   in   the   same   type   of   periodi.c   permanent  mag-

net  mount  Qs  the  W5/2G  tube  and  may   be    eclsily  replaced   under  field   conditions.

MECHANICAL  DATA  -TUBE

Envelope  -Glass  and  metcil

Dimensions   and  connexion  detail  are  shown   in  the  outline  drawing

included   in  this   data  sheet.

a

0

RADIO  FREQUENCY   PERFORMANCE

Operating  frequency  range

Maximum  output  power

Gain  at  low  output

Minimum

Maximum

Noise   factor  at  small  signal   levels

Reverse  attenuation
Phase  sensitivity

A.M./P.M.  conversion  at  6.250  Gc/s,low  output
:8/:):;,

5.85  to  6.5

23

37

43
<30

I,, > 65

_0.75

+0.25
<'.0

Modulation  peaks  (measured  in  any  20kc/s   band  0.5  to  10Mc/s   from

carrier)  are   less  than  3 db  above  tube  noise  after  10  hours  operation

and  will  continue  to  improve  to   less   than   I  db  above  tube  noise.

Matching  *

Adiustment  of  two  plungers   in  the   input  and  output  woveguides  will

give  a   VSWR   less   than   1.02  at  a   spot  frequency  and   less  than   i  el
over  a   15  Mc/s   band  when   operating  at   low  c;utput

JANUARY,    1965 W5/3G  -  1
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W5/3G
CODE:    W5/3G

(Continued)

RADlo   FREQUENCY   PERFORMANCE   (Cont'd`)

Synchronous   helix   voltcige   is   the   helix   voltage  which   gives   maximum  gclin  at   low

signal    levels.    An    Increase   in   output  may   be  achieved   by   operating  the  helix   up

to   200    volts    above   the    low    level    value   with   a    resulting  drop   in   gain`   A   graph

showing   power   output   as   gain  and  helix   voltage  functions   of  frequency   is   g;Yen

in   Fig,   2

*        Adiustable     in    mounts    WM107A,    495-LVA-107C    and    WM107G    to    less    than   197o

reflection   coefficient  at   input  and   output.

TYPICAL   OPERATING  CONDITIONS

Frequency

Direct  helix  to  cathode  voltage *

Direct  grid   2  to  cathode  voltage

Direct  collector   (earth)  to  cathode  voltage

Direct   grid   2  current

Direct  helix  current

Direct  collector  current  (adiusted  by  Vg2)  i

Direct  ccithode  current

Amplification  at   low  output,  approx.

Maximum   power  output,  approx.

Bc]nd   of  output   impedance  match   to   597o

voltage  ref lection   ®

A.M./P.M.  conversion  at  low    /

>15                       Mc/s

0.75                 0/db

*       Adiusted   to   give   optimum   small    signal   gain.    The   appropriate   helix   voltage   for

individual   tubes   lies   between   3.15  and   3.55  kv.

i       The   required    grid    2   voltage   will    be    between    2.1    cind   2.5   kv   initially    clnd   will

rise  to  about  2.7  kv  towcirds   the  end   of  tube   life.

®      The   trimming   devices   must   be   used   for  matching   eclch   tube   at  the   required  oper-

ating   frequency.

7       A   typical   A.M./P.M.   conversion   grc]ph   is   shown   in   Fig.   3.

JANUARY,     1965 W5/3G  -2
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CODE:    W5/3G

(Continued)

®

a

®

LIMIT  RATINGS

Vo'tages
Mclximum  direct  helix  to  cathode

Maximum  direct  grid  2  to  cclthode

Maximum  direct  collector  (earth)  to  cathode

Minimum  direct  collector  to  cathode  (with   tube  operciting)*

Maximum  direct  grid   2  to  helix

Maximum  grid  2  to  collector

*        The  minimum  rating   is   specified  to  avoid  excessive  helix  current.

A  minimum  of   1.6kv  may   be  used  up  to  5.OW  power  output.

Currents

Cc'thode

Helix

Absolute  maximum  to  trip  supplies  with  delay   of   less

than  5  seconds
Switching  transient

Direct  grid  2

Power  Dissipations

Grid  2

Helix

Collector  (with  natural  cooling   in  mounts  type

WM107A,  495-LVA-107C  and  WM107G )  **

55mA

4mA

45mA

0.5                       rnA

2W

12W

120W

**     Higher  values   of  collector  dissipation  are   permissible   if  the  normal   convection

cooling   is   supplemented   by   forced-ciir-cooling.

CATHODE

Indirectly  heated,oxide  coated

Heater  voltcige

Heciter  voltage  tolerance

long  term  average
short  term  f luctuations   up  to  2
minutes   duration

Heater  current

6.3

0.6                           0.7

Heater  pre-heating  timeJ                         60

Interruption  time   for   zero

p'e-heat

V

±  3                                             97o

±  5                                              q7o

0.8A

S

10s

/       Pre-heating  time  applicable  for  ambient  temperatures  above  0°C.

JANUARY,     1965 W5/3G  -3



W5/3G
CODE:    W5/3G

(Continued)

D.C.  SUPPLY  VOLTAGES

By  the    design   of   the  mount  it  is   intended  that  the  tube  shall  be  operated  with  the

collectorgrounded.  However,  following  the  usual  convention,  electrode  voltages   given

below  are  referred  to  cathode   potential.

Note  :.      Voltages  must  be  applied   in  the  correct  sequence,  os   given   in
"Setting-up  Procedure".

Helix  Voltage

Adiustoble   for  maximum  gain,  range

Ripple  and   regulation   tolercince   depend   upon

acceptable   phase  cind   output  amplitude

variation,  typically  :-

2%  chclnge   in   Vhei   causes   a   0.5  db  fcill   in   gain

1%  change   in   Vhei   ccluses   less   than   1.0  radiQn   phase   change

Supply   impedance,   including   resistance   in   mount,   maximum

3.I   to3.7                    kv

2 0                         krl

U

(this   is   required  to  avoid  excessive  voltage  drop  on   switch-on).

Collector  Voltage

Set  between  absolute   limits   of  1.6  and  3.7 kv

Normally   for  opercition  with  depressed  collector,

a  nominal   voltage   of  2.Okv   is  chosen.

Gr id  2  Voltage  (adjusted to  give  50mA  collector  current)

Initial   range

End   of   life    limit

Regulation  and  ripple  -a   1%  change   in   grid  2  voltage
ives   a   change   of  approximately  3%   in   output  power.

LIFE

Shelf   life

Operational   life   )        Sublect  toguarantee

Life.end   points

2  to2.4                      kv
2.7                       kv

((aD',Yhge:=rrif:frr:hhfnn2:::vA'toorr55oommAACco::Fecc',a:rccu:::en::,

(c)      gain   or   power  deteriorated   by   more  than  2   db  from   initial   figures

(d)      failure  to  meet  any   other  clauses   of  the   specificcltion.

ENVIRONMENTAL   CONDITIONS

Storage  temperature

Operating  ambient  temperature  *

MIN.                                   MAX.

-60                         +80                            0C
-10                          +60                              0C

*       In   mounts   types   WM107A,   495-LVA.107C  cind  WM107G.

JANUARY.      19AF W5/3G  -  4



T.W.T.   MOUNTS

CODES:      WM107A
495-LVA-107C
WM107G

W53G

a

a

GENERAL   DESCRIPTION

These    approved    mounts    in    which    W5/3G    tubes    operate,    incorporate    a    perioclic

permanent     magnet     system,     r.i.     coupling     and     matching     elements,     all    mechanical
deflection   and   alignment   ad.iustments   and   a   convector   cooler.

The   variants    of   the   mount   differ    in    respect    of    pattern   or   cirrangement   of   wave.

gu.lde      i langes,     matching     adiustments     and     convector     cooler.     W.ithin      limits    these
features   can   be  arranged  to  meet  the   needs   of   indiv.lduol   users.

A   sheathed   cable   attciched   to   the   mount   carries   the   electrode   supplies,   the    col-

Iector   connection   being   made   to  the   body   of   the   mount   which   must   be   at   earth   poten-

t.Ial.    The    leads    of   this   cable   are   effectively   choked   for   microwave    frequencies   and

resistors    are    incorporated    in   the    grid   2      and    helix   leads    to    limit    surges    in   the   un-

likely   event   of  a   momentary   breakdown   in   the  tube.

A    detachable    lid    provicles    additional    microwclve    screening    of    the    tube    and    has

attached   to   it   a    link*   which,  when   the    lid    is    in    place,    is    connected   to    a   twin   lead

interlock    cable    attached    to    the    mount.    This    cable    may    be   wired    into   supervisory

c.ircuits    to    ensure    that   no     voltage    c.an    be   applied    when    the    lid    is    off   and   the  ter-

minals   inside   the   mount  are  exposed.

Optimum    adiustment    of    focusing    to    allow    for    variations    from    tube    to    tube   and

in   mount   mcinufacture    is   achieved    by    the   use    of   three   pairs    of   mechanical   position-

ing    screws:    two    pairs    al.Ign    the    tube    and    the    other    pair    move   a    magnetic   trimming

plate.

Fine    adiustments    to   the    matching    clre    made    by    two    plungers    in    the    input   and

output  waveguides.

The   tube    is   held    firmly    in   the   mount   at   the   collector   by    spring   contcicts    in   the

cooler   assembly    and    cit   the    base    ring    by    a    two-positic>n    screw    located    on    an   end

plate.

The   mounts   are   designed   so   that   circuit   alignment   is   unaffected   by   normal   hand-

ling,   and  tubes   can   be   easily   replaced   under   field   conditions.

The    mounts    should    be    secured    by    the    threaded    holes    using   1/4    inch    UNC   non-

mcignet.ic   screws.

*        The   link  and  twin   lead   are   omitted   on  the  WM107A.

JANUARY,     1965
W5/3G  -5



W5/3G
T.W.T.  MOUNTS

(Continued)

MECHANICAL  DATA  -

Dimensions  -See  outline  drawings

Weight  (max.)

Fixing  -four  tapped  holes,  1/4  inch   UNC

Connexions

Electrode   leads                              4-core   p.T.F.E.   insulatecl

Colour  code                                        As   shown   in   outline  drawings

Length                                                    Mount  wM107A                         5ft

)MountWM107G
Mount  495-LVA-107C

1 .5 f t

Interlock   leads                                 Twin   cable.   Blue   sle;ve

Length                                                      All  mounts                                     I.5ft

Mechanical   deflection   and  alignment  adiustrrient  -

Six   knobs   on   mount

Waveguides,   input  and  output

Mount  wM107A                                  WGL70  with   rectangular  flange

18                             lbs

8,'6                  kg

',5m

0,46                    in

0,46                     in

1.375  in   x   0.197  in

Mount  wM107G                                  Built   in  transition   pieces  to  uG344U  flanges

Mount  495-LVA-107C                  Built   in  transition   pieces  to  cMR137  flanges

Mounting   position   for  maximum   efficiency   of  cooler

#: ygM5].i7vAA.io7c            #:::: :::::Coan'ta|'|h]tYa;:::;du::e'sn ,hn°|'ozr:::an'tap[[ap|:ne             u
Mount  wM107G                                  Mount  horizontal  with  waveguides   in   vertical   plane

Free   space   of  not   less   than   2   inches   (5,8cm)  should   be  provided  around  the

cooler  for  effective   passage  of  air.

Proximity   of  mc]gnetic   matericils

Magnetic  material   should   be  kept  ot   least   1   inch   (2,5cm)  away   from  the  exterior

of  the  mount,   particularly  around  the  waveguides,.    permanent  magnets   should   be

kept  at   leclst  9  inches   (22,5cm)  away   from  the  axis   of  the  mount.

ELECTRICAL  DATA

F2atings

Cathoc]e   plus  heater

Heclter

Second   grid

Helix

Collector

As  for  W5/3G  tube

Supervisory   cable  and   interlock

JANUARY,     1965
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T.W.T.  MOUNTS

(Continued)

W5/3G

®

®

ELECTRICAL  DATA  (Cont'd.)

Lead  F`esistance  (including  limiting  resistors)

Second   grid

Helix

WM107A             WM107G

495-LVA.107C

7.5                       47

1.0                            7.5

Heater  (at  o.7A  and  heater   linevolts   drop  of  o.05V)          0.07                       0.07

R.F.  Perforrrance

Frequency  range                                                                                   5.85to6.6        5.85to  8.2   Gc/s
Ecich  mount  wi 11   permit  specified   performance  of  W5/3G  to  be  obtained

F`.F .  Leak;age .

Input  woveguide   level   to  free  space      )

Output  woveguide  level  to  free  space  )
>65                      db

*       Measured  by  using  a  2.5inch  x   1.5inch   (6,4cm  x  3,8cm)  waveguide   horn   to  obtain

maximum  reading.

Mtch''ng
Adiustments   of  two  plungers   in  the   input  and  output  waveguides  will   give  a   VSWR

less  than   1.02  at  a   spot  frequency  and   less  than   1.1   over  a   15  Mc,/s   band

ENVIRONMENTAL  CONDITIONS  (All  Mounts)

Ambient  temperature

Operating  **

Storage

**     ln   mounts   types   WM107A,   495-LVA-107C  cind   WM107G.

JANUARY,     1965

M'N.                     MAX.

-10                  +60                      0C

-60                 +60                    0C
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W5/3G

CODE:    W5/3G

(Continued)

OPERATIONAL     DATA

Cathode  Current  Control

Satisfactory    periodic   focusing   cannot   be   obtciined   with   either   low  helix   voltages

or    low   cclthode   current.   The   maximum   helix   current   is    likely   to   occur   with   a   helix

voltage    between    1200   volts   and  2  000volts,   the   actucil   value   of  current   depending

upon   the   setting   of   the   grid   2   voltage   relative   to   the   helix   voltage.    It    is   essential

when   switchlhg  on  to  ensure  that  the  helix  dissipation   does   not  exceed   a   safe  value.

A   typical    manual   control   circuit   is    shown    in    Fig.1.   The   grid   2   voltclge   is   supplied

from   a    potentiometer   connected   across   the   helix   supply,   the   grid   2   voltage   always

being   proportional  to,   but   less   than,   that  of  the   helix.   With  the   recommended  setting,

corresponding   to   1.8kv   Dn   grid   2   with   respect   to   cathode   when   the   helix   supply   is

at  3.3kv,   the   maximum   value   of  the  helix   current   during  the   r'ise   of  helix   voltage   may

be  of  the   order  of   15mA.

The    peak   current   drown   from   the   helix   supply   may    be   reduced   by   delaying  the

rise   of  grid  2   voltage   by   means   of  capacitor  Cl    in   Fig.1.

The   value   of   capacitance   is   dependent   upon   the   rise   time   of   the   helix   voltcige

and   should   be  arranged  to  keep  the   grid   2  voltage   below   500V  until   the  helix   voltage

has    risen   to   over   2    000V.  A    suitable   value    for   a   helix    supply   with   a    rise  time  T

of   0.02   seconds   from   zero  to  2   500V   is  C1   -0.04  HF,   the   surge   helix  current   being

reduced  to  cipproximcitely  2  rnA.

Values  for  other  conditions  may   be  determined  from  :

CI   Rl    -    2T

Fig.1.       Typical   Ccithode  Current  Manual   Control   Circuit

JANUARY,      1965 W5/3G  -  8
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CODE:    W5/3G

(Continued)

W5/3G

®

a

®

SETTING-UP       PROCEDURE

The    following    procedure    is   recommended   for   setting    up   the   W5/3G   tube    in   its

mount  for  operation  :-

1.      Ensure   that   the   mechanical   c!lignment   and   deflection   control   knobs   on   the   mount

ore   set  to   the   middle   of   their   travel   and   that   the   two.position   screw   referrecl   to

at  (3)  below   is   in  a   position  to  allow  tube  to  be   inserted.

2.      Insert   tube   in   mount.   At   the   end   of   the   travel   of   the   tube   pressure   needs   to  be

applied   to   overcome   the   resistance   of   the   cooler   contacts   and   the   spring   locat-

irig    on   the   base   ring   before   the   tube   meets   the   stop   ot   the   base   end.   A   slight

twist  will   help  with  this   insertion.  The   blcick  mark  on  the   base   of  the  tube   should

be  aligned  with  the   black  mark   on  the   seating.   This   is   necessary   for   best  mcitch-

ing,   but  the  adiustment   is   not  criticcil,  misalignment  up  to  200  being   permissible.

3.    Secure  tube   in  mount   by  rotating  the  two-position   screw  to  turn   overthe   proiection

of  the  tube  base  ring.*

4.     Connect  colour-coded   leads   of  the  tube  to  appropriate  terminals   in  the  mount.

5.      Repiclce    lid   making   sure   thcit   the    interlock   two.pin   plug   is   fitted   correctly    in   its

socket.          (Notapplicable  tomountwM107A).

6.     Apply  heater  voltage  and  allow  one  minute  heating  time.

7.     As     mentioned    in    the    Cathode    Current    Control     section,    satisfactory    periodic

focusing  cannot  be  obtciined  with  either   low  helix  voltages  or   low  cathode current.

Accordingly   it   is   necessary   to   make   the   following   adiustments   be(ore   switching

on  to  ensure  thclt  the  helix  current  will   not  exceed  a   safe  vQlue  :-

(a)    switch   off  ciny   r.f .   drive

(b)    pre-set  grid  2   voltage  (cathode  current   control)  to  give  about
1.8k_V  when  switched   on,.  this  corresponds  to  a   cathode  current

of  about  35rriA.  At   lower  voltages   the  helix  current  may   be

excessive.

8.     After  the  one  minute  cathode   pre-hecit,  switch   on  collector  voltage  at  2.Okv.

9.     Switch    on    simultaneously    the    helix    voltQge    at   3.3kv    cind   the  gr.ld  2   voltcige  to

the   pre-set  value.

10,  Adiust  alignment  and  deflection  control   knobs   to  give   minimum  helix   current  and

repeat   these  adiustments  Qs   grid  2  `/oltage   is   increcised  until  a   coHector  current

of  50mA  is  achieved.

JANUARY,     1965 W5/3G  -  9



W5/3G
CODE:    W5/3G

(Continued)

SETTING-UP   PROCEDURE   (Cont'd.)

11.  Apply    r.f.    input   and    adiust   helix    voltage    for   optimum    performance;   a    slight   re.

adiustment  ofthe   control   knobs  mciy   be  necessary  to  obtain  minimumhelix  current,

and  of  grid  2  voltage  to  maintain  a   collector  current  of  50mA.

It    is   necessciry   to   operate   the   tube   with   the   collector   earthed   and   the   cathode

at   a    r`egative    potenticil    with    respect   to   earth.    To   obtciin    optimum    performcince,   the

tube    should    be    operated   cit   the   rated   collector   current   of   50mA.    Towards    the  end

of   the   life   of   the   tube   it   is    likely   that   the   helix   current   may   rise   to  about  2.OmA  and

the    grid    2   voltage,   which   was    initially    between    2.I    and   2.4kv,   will    rise   to    about

2.6kv.

*       SpecialNote

Once   the   tube   is   in    its   operating   position    in   the   mount,   any   undue   pressure   on

the   collector  eiector   knob   (located   cit   the   end   of  the   cooler)   mciy   cause   damage

to   the   tube.   Accordingly,   care   must   be   taken   to   ensure   thclt   the   eiector   knob   is

not   knocked,   or,   that  when   the   tube   is   to   be   removed   no   pressure   is   exerted  on

the   knob  until   th      `wo-position   clamping   screw  has   been   turned   to  clear  the   tube

base   ring.

TUBE   REMOVAL  PROCEDURE

1.      Switch   off  all   h.t.   voltages   simultaneously.

2.     Switch   off  heater  voltage.

3.      Remove  mciunt   lid.

4.      Disconnect  tube   lecids   from  terminals.

5.     Move  adjusting   knobs  to  mid-travel   posLtions.

6.      Rotate  the  two-position  clcimping  screw  to  cleat  the  tube  base  ring.

7.     Support   the   bcise   end   of   the   tube   and   gradually   cipply    pressure   to   the  collector

eiector   knob   to   ease   the   tube   from   the   mount.    A   slight   clockwisetwistapplied

to  the  tube  will   assist  removcll.

JANUARY,     1965 W5/3G  _  10
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CODE:    W5/3G

(Continued)
W5/3G

Fig.    2.      Typical   Frequency  Chciracteristics
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W5/3G
CODE:    W5/3G

(Continued)

Fig.    3.      AM/PM  Conversion  versus   Power  Output
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CODE :   W5/3G

(Continued)
W5/3G

® W5/3G        Outline
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W 5 /3 G
CODE:    W5/3G

(Continued)
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CODE:    W5/3G

(Continued)

W5/3G
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W5/3G
CODE:    W5/3G

(Continued)
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SIC
SPEC.AL   VALVES

Travellinglwave Amplifier Tube

Code:  W7/4G  (CV6162)

W7/4G

The W7/4G  is  a travelling-wave amplifier tube  intended  for  use  in  microwave  radio  links
in  the frequency  range  3.6 to  5  Gc/s. The tube  is  operated  in  periodic  permanent  magnet
type  mounts 495-LVA-101A,  a  or C,  in  which  it will  give the  performance quoted  in these
data  sheets.  The  design  of  the   mounts   permits   easy   replacement  of  tubes   under  field
conditions.

a

A

RADIO   FREQUENCY   PERFORMANCE
Operating frequency  range
Maximum  power output
Gain at 6W output

Minimum

Maximum

Noise factor at small  signal  levels

Reverse attenuation
Phase sensitivity

d®/dvhe'
d®/dvg2

AM/PM  conversion at 6W output
Modulation  noise  peaks

Measured  in  any 4  kc/s  band  0.5 to  10  Mc/s from  carrier are  less than  3  db  above tube
noise  after  10  hours  and  will  continue  to  improve  to  less  than  1  db  above  tube  noise.

Matching

Adjustment  of  plungers  in  the  input  and  output  waveguides  will  give  a  VSWR  less
than  1.02  at  a spot frequency  and  less  than  1.1  over a 15  Mc/s  band  when  operating  at
6W output.

Graphs  showing  typical  power  output,  helix  voltage  a.nd  ga.in  as  functions  of frequency
are  shown  in  Figure  1  and  a  graph  of typical  output  power  versus  input  power  is  given  in
Figure  2.   Figure  3  shows  typical   maximum   power  output  and  gain  at  6W  versus  helix
yoltage.

Synchronous  helix voltage  is that which  gives  maximum  ga.in  at  low signal  levels.

July  l96l                                                                                                                        Wl|4G-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  sales  office,  Telephone:  01-300 3333              Telex:  21836
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W7/4G

Code:  W7/4G  (CV6162)
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS  (Note 1)
Frequency
Direct helix to cathode voltage  (Note 2)
Direct grid  2 to cathode voltage (Note  3)
Direct collector (earth) to cathode voltage
Direct grid  2 current

Direct  helix current

Direct collector current
Direct cathode current
Gain  at 6W output, approx.
Saturated  output at synchronous  helix voltage,  a.pprox.

4.7                Gc/s
2.95                 kv
2kv
2kv
0.01                  rnA

0.5                  rnA

40mA
40.5                  rnA
37db
9W

Ba:edfl::t?::P(u#epf)dance match t° 5°/o voltage             >i5                >i5                Mc/s

Note 1.     Electrode voltages  are  referred  to  cathode  potential.  The  collector  is  earthed.
Note 2.     Adjusted to synchronous voltage.
Note  3.     Adjusted  to give  required  collector current.
Note4.     The   matching   plungers   must   be   adjusted   for   each   tube   at   the   required

operating frequency.

CATHODE
Indirectly-heated, oxide-coated  type.

HEATER
Heater voltage (Note 5)
Heater voltage tolerance

Long-term  average
Short-term fluctuations  up to

2 minutes duration
Heater current
Heater pre-heating time
Interruption time for zero pre-heat

Min                   Nom                Max
6.3

0.65                     0.73

60

N°te5.!r:i#ee#:ct¥eer:;Sioumsc:y:c!'e:sasghptaEt':t:hd:r:m#eun:ii:SUV:i'r::bgEep£:usa3:::;flj:i:e!!e|ELaY#netua:e3
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STC

®

®

®

Code..Wl|4G
CONTINUED

LIMIT   RATINGS
Voltages

Direct  helix to cathode (Note 6)
Direct grid  2 to cathode
Direct collector (earth) to  cathode  (Note 6)
Direct grid  2 to  helix

Direct grid  2 to collector

W/4G

N°te 6.    #imcuuTrernatt.i nR8esfearr:o S8epc::'aetioi:I 5:tnat!sneuc:rosn.°Perati°n  to  avoid  excessive

Currents
Cathode
Helix

Absolute  maximum  to trip  supplies with

delay of less than  5  seconds

Switching transient
Direct grid  2

Power  Dissipations
Grid  2
Helix

Collector (Note 7)

Nom                 Max
4050 rnA

N°te 7.    cH:8|:: Ysa'suuepspi:::'i:::°5ydj:Srjcpeadtj:jnr.::eo,?negr.missi ble  if the  normal  convection
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W7/4G

Code..VI|4G
CONTINUED

STC

D.C.  SuPPLY  VOLTAGES
The  collector  is  connected  to  the  body  of the  mount  via the  cooler.  It  is  intended  that

the  mount  sha.Il  be  operated  at  earth  potential.  Voltages  must  be  applied  in  the  correct
sequence, as given  in the "Setting-up  Procedure" section  of these data sheets.

Helix Voltage
Adjustable for required  working conditions,  range
The synchronous  helix voltage for  individua,I  tubes

lies within  the  range

Ripple and  regulation  tolerance  depend  upon  acceptable

phase and  output  amplitude variation,  typically:
2%  change  in  helix voltage  causes  a fall  of gain  of

1%  change  in  helix voltage  causes  a  phase  change of

approximately
suipo`ZnitTpme&ainmc:'Jn,crduodtien5)resistancein

2.8 to 3.3                  kv

2.8 to  3.1                    kv

0.5                    db

250

20kQ

Note 8.     This  is  required to avoid  excessive voltage drop at switch-on.

Col lector Voltage
Set  between  absolute  limits  of                                                                  1.6  and  3.5                   kv

For operation  with  depressed  collector  it  is  usual

to choose a. nominal voltage of                                                                            2                      kv

A  minimum  collector voltage of 1.6kv  may  be  used  up to 5W output  power.

Grid  2 Voltage
Adjustable for  required  working  conditions,  range
When  adjusted  to give 40mA collector current

Initial  range  is

End  of  life  limit  is

November 1965

1.7 to 2.6                  kv

1.8to 2                      kv
2.6                  kv
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STC

®

®

®

Code..W|4G
CONTINUED

W7/4G

MECHANICAL   DATA  (W7/4G`
Envelope                               Glass  and  nrietal

Dimensions
Connection

LIFE

Shelf  life

Operational

d..a")

i,e   )

As shown  in  Figure  5

Subject to guarantee

Life-end  points

(a)   Grid  2 voltage greater than  2.6kv for 40mA collector current, or
(b)   Helix current greater than  3mA for 40mA collector current, or
(c)   Gain  or  power  deteriora.ted  by  more than  2db from  initial  figures.

ENVIRONMENTAL   CONDITIONS

Storage temperature
Operating ambienc temperature

Noyerrlber  1965

Min                      Max
-60                 +80                    OC
-10                  +60                      OC
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W7/4G

T.W.T.  Mounts
Codes:  495-LVA-101A

495-LVA-1101 B
495-LVAI101 C

STC

GENERAL   DESCRIPTION

pet:easneen:p£::::€syms:eu#:sr.;.nco:g:fnhga¥Z,#€tcthT::se,:£:rnatts:,mjencchoarnp[::Ftdeef,aectF::joadnj€
alignment  adjustments  and  a convector  cooler.

The  variants  of  the  mount  differ  in   respect  of  pattern  or  arrangement  of  waveguide
fwit8hejsn'irmajtt:hj:8sea€::::Teesn::'ndb:flaerc;i:!e3ntdo#je8entmt::tn::::C:ij::1v[:::Yeucste°r:.C°°'er.

A  sheathed  cable  attached  to  the  mount  carries  the  electrode  supplies,  the  collector

ino:n::r:pc;t::;:tn;,d:::iik:deToea;dri:r:t:o:ih:e:,:v;e:;:;ix`k;::ed:mo::#i::i:h#:a:vre:e;srs:,qn::tRa:,ee:anr::n:de:y:::,:s::a:SOT?t:

;p:i:n:t:i:ii:n:cia:b#:f:e;;:c;eel:,:::n€:o::a:n::!i:!|;5:rn,:,;ir::;hi;:ao;no:::::::ja:::.it:c;att::ne;o:a:::oat:i:i:,:::n;t,i;
provides additional  microwave  screening.

.i,ag?n:!a|:t:,Teb:g;:c:f:h:e:i,:hfffp:.:::i;ieta#:::r:,y::,r,tai:oh:a:nn1:::T!!.,::ocn,ntgu?cer::ds:,:n:opual:

ThFejsnee3fuj:SteTsenatrset:otnht:ott::Chb!;8k:roebsm::aTj:Rjnmg°::::ewsp!::8:isejTn;i:rna:e:uujtdpeust
waveguides.

:;s;:eh#:::i::::§s:o:j]t{d:;reb:j§;.:jghn:b:y;::u:T::g:v::an;:ta::i:s::,;jt*:t:;e:nohd:;#,:n[s,:n::::a:=Lsete;d;,t;g:n¥;oh]£f:c;::,:e:

js:;:hraFe:u8;::Se:tteurbnea,e{encot8.romne#:n4SgT.'Lvni:trg]°Aat:doJ:tt::jsc°k°i:rbfssefiTtbe'Z't:h;::
cooler;  on  the 495-LVA-101B  and  495-LVA-101C  mounts the  knob  is  located  at the  lid  end.
(See  Figures  7,  9  and  11).

an|ht:geessjgann°bfetteisTy°::;iaj:esdu:hn:::tfi:i,rdcucjotnaj:ijnoTse.nti"naffectedbynormalhandling,
The  mounts  should   be  secured   by  the  threaded   holes  using  i-inch   UNC  non-magnetic

screws.

November 1965 W7/4G-

®



STC

®

®

Codes:  495-LVA-101A
495-LVA-1018
495-LVA-101 C

CONTINUED

W7/4G

MECHANICAL   DATA-MOUNTS
Dimensions

Weight, maximum
Fixing

Connections
Electrode  leads

Eg,::hr::i::gs
Interlock  leads

I:I:thofleads

Sleeve  colour

As shown  in  Figures 6,  8  and  10.

24lb

Four ta.pped  holes,  i  inch  UNC

10,9          kg

4-core  PTFE  insulated  cable

fiso:hn::55`.nL;#.uiroeisA6'a:dancd  `i°6 in.           45.5        cm
Mount 495-LVA-101 B                     60  in.           152,4          cm

Twin  cable
Mount 495-LVA-101A a.nd  c     18  in.             45,5         cm
Mount  495-LVA-101 B                     36  in.             91,4          cm
Blue

Mechanical  alignment  and  deflection  adjustments
Alignment                                           Two external  knobs  (Note 9)
Deflection                                            Two externa.I  knobs  (Note 9)

R.F.  matching  adjustment.  Plungers  in  the  input  and  output waveguides  (Note 9)

WfrYoeu8nu{S:S9'5:.nLPvuA.?BqA°uatnpdutB      wdGe|t:As(2  in.   x   o.666  in.  internal).  See  Figure  12 for

Mount 495-LVA-101C                      Built-in  transition  pieces  to  wR229

Mounting  position  for  maximum  efficiency  of cooler

Mounts 495-LVA-1ol a and  c     %:::: i:rrji:::::'i %{i:i :aaY:g:'j€:Ss jinn hv:ri;:an,t;I,apn':ne
Mou nt 495-LVA-101 A

pr:¥#;:::::c¥Etaa{r:,i:::i::§o;:::i:a:;e:fdrko:i:ta#ea¥;£§,jfe.:nice:e+2±ctemn,tamwa:yn:::Th::fde#ekr:op:::

Note 9.     Positions  of adjustment  controls  on  mounts  are  shown  in  Figures  7,  9  and  11.

COOLING

im:::t:::I:hra|Saanm:nut:!|:'j::tr:„:fdejanc:hT°pTannt;:e°c°:Ln:::teesdplacebyconvectionanditis

;top|g|i:;;a;C;:I:°Sciob;::;;ufo:o::te;#ii:;;e:rf:ri:i:air:e::#;:I:e;nt:tu:rti::re:te:rf::u':ecrfhd:earl(s5ni::t£:fbn°:V:e:;::d}oab:es't°h:f

no,{mv::u::novfe::i,:enctcoorofjjns:jp:tu,sotnj::::eps,seffe:t:dspbeycjf;erdc:i:jjtr.rcaot:#fn:.retsee:plo::ed,7t[:
Limit  Ratings  Section.)
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Codes:  495-LVA-101A
495-LVA-101 B
495-LVA-101 C

CONTINUED

ELECTRICAL   DATA
Ratings

Heater to  heater-cathode  maximum  voltage
Heater and  heater-cathode
Helix

Grid  2 )

STC

to  bodyofmount,  maximum  voltage       4

Supervisory  cable  and  interlock                                                    240V  a.c.

Lead  Resistance  (including  limiting  resistors)
495-LVA-101A  &  C

Grid  2                                                                                           47

Helix                                                                                                         7.5

Heater (Note lo)                                                                     0.07

Note 10.     At 0.7A and  heater  line  voltage  drop  of O.05V.

R.F.  PERFORMANCE
495-LVA-101A  &  C     495-LVA-101B

Freciuency  range
Ea:ftT:uwt7r4:jg:ue5::tot5:::hejc:€:£.performance

R.F.  leakage  (Note  11)

3.6to5                      3.8to5      Gc/s

Input waveguide  level to free space                           >65                            >65                      db
Output waveguide  level  to free space                      >65                           >65                     db

Matching

tAhdajnusit.F2e::a°:p:'tufnr::rusei:yt::dj,neE:tthaanndi?iu:3::aw3aoYeM8:/`sd3in:j{:u8j:en:t¥i¥aRtj|egs):
N°te 1 1.     jTes¥:hreadwbayyuassj=5 :b2tifncha 5a2jLn:hm(:::€j::.  X  5.08 Cm) Waveguide  horn

ENVIRONMENTAL   CONDITIONS  (All  mounts)
Ambient temperature  range

lvl i n

Operating                                                                                      -10
Storage                                                                                       -60

November 1965

Max

+60                       OC
+60                       OC
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Code.. Wl |4G
CONTINUED

W7/4G

OPERATIONAL   DATA
Efficient  operation  of  a  travelling-wave  tube   in   a.  periodic  permanent   magnet  mount

depends  upon  certain  prime  requirements  being  met  during  conditions  of  switch-on  and
continuous   working.   These   requirements   are   such   that   satisfactory   periodic  focusing
cannot  be achieved  with  either  low  helix voltage or low cathode current.

The  maximum  helix  current  is  likely  to  occur when  the  helix  voltage  is  between  1200
a.nd  2 000 volts,  the actual  value of current  being dependent upon the setting of the grid  2
voltage  relative to the  helix voltage.

When  switching  on,  it  is  essential  that  the  helix current  does  not  exceed  the following
safe  va.Iues:

50mA for  not  longer than  10  milliseconds
20mA for  not  longer than  150  milliseconds
10mA for  not  longer than  1  second
4mA for not  longer than  5 seconds

A  suitable  cathode  current  control  circuit  is  shown  in   Figure  4.  The  grid  2  volta.ge  is
supplied from  a. potentiometer connected  across the  helix supply, the grid  2 voltage always
being  proportional  to,  but  less  than,  the  helix  volta.ge.  With  the  recommended  setting,
corresponding  to  1  700  volts  on  grid  2 with  respect  to  cathode  when  the  helix  supply  is
at 3 000 volts.  the  maximum  value of helix current during the  rise of helix voltage  may  be
of the order of 10mA.

The  peak current drawn  from  the  helix supply  may  be  minimised  by  delaying the  rise  of

grid  2 voltage  by  means  of capacitor  C]  in  Figure 4.  The  value  of capacitance  is  dependent
upon  the  rise time  of the  helix  voltage and  should  be  arranged  to  keep the  grid  2 voltage
below 500 volts  until  the  helix voltage  has  risen  to over 2 000 volts.  A suitable value for  a
helix  supply with  a.  rise time of 0.02 seconds from  zero to  2 500 volts  is  Cr  =  0.04quF, the
surge  helix current  being  reduced  to  a.pproximately 2mA.

Towards the end of the life of the tube it is likely that the helix current will  rise to about
2.5mA and the grid 2 voltage, which  initially was between 1  800 and 2 000 volts, will  increase
to about 2 500 volts.
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Code..Wl|4G
CONTINUED

STC

SETTING-uP   PROCEDURE
The  following  procedure  is  recommended  for  setting  up  the  W7/4G  tube  in  its  mount

for operation:-
1.sEentsut:etthheati|ded#atnhj::i:'jgvneTeanntda:#atdetfifecttj::.Cp°ons:trj:Ink:e°tba:n?:gt::remw°uj:tj:r:

position  to  allow tube to  be  inserted.
2!nis:ei;id!;i:3!:i;£e;:::t:tie;eiii:;::{ii:t;;::i;;:iij:t;hii|:ij::ni:i:i::i:t;:i::;t:nv::::tint;;its:;;er:f;!se:iiij:t:Sijb±;t:n:;in{:Cu:if:d;:ii

3.   :::Tercetitounb:f':h::uubn: 5%er°r:::!n(fu::: ,t#:-P°S'tion  retaining  screw  to turn  over the

4.    Connect  colour-coded   leads  of  the  tube  to  appropriate  terminals  in  the  mount  aLnd
ensure that  mount  is  properly earthed.

5.    Replace  lid  making sure that the  interlock two-pin  plug  is fitted  correctly  in  its socket.

6.    Apply  heater  voltage  and  allow one  minute  heating time.
7.   :th:Shneijcxescsua:¥e:: #jif%th:xf:t'e°dwins8af=d|:i:::Its  before Switching on  to  ensure that

(a)    switch  off any  r.f.  drive
(b)sP*::=ited8r:::2thY:I::::e!;aotnhd°sd:oC:rc::a:dce°::rr°r'e)n:°of8ivbeo:tb3:tm£7£¥i:t::

voltages the  helix  current  may  be  excessive.
8.   After the one  minute cathode  pre-heat, switch on  collector voltage at 2kv.
9.    Switch  on  simultaneously the  helix voltage  at 3kv and  the grid  2 voltage to the  pre-set

value.

10.    Adjust  alignment  and   deflection   control   knobs  to  give   minimum   helix   current  and
repeat  these  adjustments  as  grid   2  voltage   is   increased   until   a.  collector  current  of
40mA  is  achieved.

11.;fptph':=.:.njtnr:Ttkannodb:d+uasyt5:'Lxe::i:::;::ro°bptt:jTum|npemr:°mrmh:Tjcxet:rsi:8nhtt,raenaddjoufs:Tj:n£

voltage to  maintain  a collector current of 40mA.

N ate 1 2   |o:hjeg:::::i:rj|#:r{ie:s:t§ti:::!m;;:;I:t!#:as; ail::;6ic:Si¥jrib::;tiio;i!e::hL::i[:d,:::i:!i(:i:3::7;as#;

N°te`3.:hb:s:Cert;h:eet#sB:r:ef::b:i::Si:e;crh::::s,yTt,::t:nee::'un:!8[S:C::e€W:i:;Jas:£.Pe::i;rtFta?I:::u::
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Code.. Wl |4G
CONTINUED

W7/4G

TUBE   REMOVAL   PROCEDURE

1.    Switch  off a.Il  h.t.  voltages  simultaneously.

2.   Switch  off heater voltage.

3.    Remove  mount  lid.

4.    Disconnect tube  leads from  termina.Is.

5.    Move adjusting  knobs  to  mid-travel  positions.

6.    Rotate the two-position  retaining screw to clear the tube  base  ring.

7.   Support the  base end  of the tube and  gradually  operate  the  tube  ejector  knob  to  ease
the tube from the mount. A slight clockwise twist applied to the tube will  assist removal

November 1965 W114G-11
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Code.. VI|4G
CONTINUED

SIC

Fig.1.-Typical  Frequency Characteristics
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Fig.2._Trxjtc:,y::hwr:rno9u:tEue{j:e,Sol:aE:yer[nput
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Code.. Wl |4G
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STC

Fig.3.-Typ!(Cj:'eFs:'j:dva°tl#e#)aracteristics
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Fig. 4.-Typical Cathode Current Control Circuit
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STC

F:ig. 5.-W7/4G  Dimensioned  Outline

November 196S

®

WILL  NOT
a.BY

'DNEDVEIAXT¥AFp#MieL#tg#

LEAD* colour ELi=cTroI>E

I BLUE GPID   2

2 YELLOW HEATER. CATl+ODE,COID I

3 BfrowN HEATER

CONTACT

4 HEL'X

5 COLLECTOR

±!SEE:-RASIC  F16uRES  ARE  INCHES..
D'M MILLIMETRES INCHES

A 46S,.a     MAX. 10.   324     MAX.

a a6. 2o± o . io I  .425± a.cO7

C 70.62       MAX. 2.7eo    VAx.
D '3.16       MAX. 0.530     MAX.

E 57.  2 ±  3,  2 2  I,4     ±  I,8  .
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T.W.T.  Mount

Code:  495-LVA-101A

W/4G

Fig. 6.-495-LVA-101A  Dimensioned  Outline

FACE  a

lf
I_1'

X
I11gel

a

I.,- I
QQQ

B     1 .  .1                         _,.
'1

J I,,.,-k4#:E,,NF^CE,^`,,8`CINLY
I U

K

E58  Z3E=

|Ero ELE=TFIODE

BLUE GRID   2

YELLO,

HEATEFl

C^THCXX

CFt'O

coo,N HEATER

OP- HELIX

COLLECTOR EAPTli EO

viE\Ar  IN  DIREerrc*I
OF Anew

"M*  t\AmiDPAWAL  DlsTANCE cF
i5iETwii+  LATERAL rovEMENT

##iw|w#TL#±AIEA:iBTRAThcNE

EADS   {LENGTH  |0.
^PPRC'X.>

±9IE ---
a^slc DiMENsioNs
^ftE   INcres.

OIM MILLiMETnES lNcus
A 5'4,  4          WAX. 2o \,^   "^*.
e '93.  7          MAX- 7S/a  -.
C 127, 0          MAX. 5               WAX.

0 2e6.26±O,SI 11. 270 ±0 . 020

E 97,2   ±0.a 2 I,. i  I/32

F 23e,  I  ±o,a 9 3/.i  I,32
G a, 4        MAI. •7'.    w^x.
H a., ,  ±  2,. a 5ha ±  ./32

J 54.0        MAX 2'/e      WAI

( 23 ,  e  ±  , , 6 '%±   I/16

1 130,7   ±   I.6 5  I/2  ±    I/16

W 97. 6  ±  3, 2 3Z762±   `/8

N 3` , 9  ±  ,. 6 3/a  ±    I/,6

P 36 .  5  ± 4 , e s318  ±   ,Ilo
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T.W.T.  Mount

Code:  495-LVA-101A

CONTINUED

STC

Fig. 7.-Diagram Showing Operational Controls of 495-LVA-101A

MATCHING   ADJ   STEBS
MATCHI NG   ADJuSTEP

lJ)Cl(lNG   SCREWS
torHER  sl DE)111111111111111111111111    _                       in-
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I.W.T.  Mount

Code:  495-LVA-101 B

W7/4G

Fig. 8.J95-LVA-101 B Dimensioned  Outline

B-
FACE  8          - lv'

lF
I                           I      _     I     _      -'

C

i.J I450t,

L

IIIIllllJE B                    . -.` Q
11'111[=

•.'--1

LJ E T.drifal_.
I

't

ONLY-

•ceTT  Ireici+T  23 Les  ^pfraox.

i ET]Ti»
Lco ELBTFroDE

unE GRID   2

YELIO,

HE^TEF'

a a

N

C^TleeCfuoI

tw}O,N HE^TEF'

VIEW  IN   DIRECTl
C*- l|ELI X

OF  ^F`ROW L£Clce EAVHED

D IM-X  (WITHDRAWAL DISTANCE
OF TUBE \A/iTii  iATrERAL hmn:MENT

8Effs&i'nd4ch%#t. Dis"cE a=     #c..;"Eusiows
TUBE  wrTlrouT  LATERAL
MOVEMERTCF BASE)    iB'iv|iN.               ARE   INCIts.

OIW Wqu-S lNcrs
A S14,1          WAX. 2o '4  -.

187 ,  33 ± a.51 7.375 ± 0.020

C 127. 0        WAI. Sou.
0 2co.2.±0.51 11. 270 ±0 . 020

€ s7,2  ±0,. 2\,4`-`1®2
F 2®®,   I  ±o,a ® 3/.±  1'32

C e, 4   ". 7/.    wax.

N o4' ,  ±  2,4 35/i6 ±  3/92

J S4,a       UAJ(. 2'/,    uar.
X 23 ' et ± o. 5, 0-937   ± a.020
L i39.ro±O.si 5.ScO ±0020
W 97 , 6  ± a, 2 •z7ds±  I/.
N 3` , 9  ±  ,, 6 a/, ±   I,'6

P 136 ,  5  ±  4,  a 53/8±   3/'6

:hhfsfs°'`:C;°hr,c!;:£:n;:tuendti:attht:c£:g.yi:fs:hmeemm°ouunnttsanadbi::kei::!ipsa::ci`:dvej3itnh:hT°:3iefbo°rdmy:nrdry:::
the terminal supply  leads: one end of this lead  is connected  to the  body of the  mount and  the other may  be
earthed  to  provide an additional  earth  path.
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T.W.I.  Mount

Code:  495-LVA-101 B

CONTINUED

STC

Fig. 9.-DiaLgram Showing  Operational  Controls of 495-LVA-101 B
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T.W.I.  Mount

Code:  495-LVA-101 C

W7/4G

Fig.10.495-LVA-101l c Dimensioned  Outline
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0 2co . 2.± a . 51 •1 . 270 i a I OsO
i 57   .2  ±O.e 2`1.+_`1..2

F 2sO''   ±0.a ®®1,+-\1®2

C 9e.4        WAX ®7/e     w^x
H 77  . e  ± a , , 3 `/16 i ]/ae
J 51,0      WAX 2`'e     UAI
X '7   .S        a.2 'ho  ±   I/a

1 .7. 6  ±  ,  . 6 3 13/Nl ± 1''6   -

u 97  '®   ±a  '2 321132,-'',
N 3.  ..  ±,  .6 I  a/e   ±   I/1®

P 42.e   ±4,e 551®   ±   ®1'®

:hhfsfs°'::C;°hr:cia:::n;:tuendt::attht:c£:g.y,:fs:hmeemm°ouunnttsanadbi::kei::!ipsa:*ci::dve{3itnheth:°c:3iefbo°rdmycaanrdry:::

:::ttheerdmj:a;;:vpjE'ey!:a::apt?oeneaTdea°rft:h;Sa:::disConnectedtothebodyofthemountandtheothermaybe
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T.W.I.  Mount

Code:  495-LVAillol c
CONTINUED

SIC

Fig.11.-Diagram Showing  Operational  Controls Of 495-LVA-101C
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T.W.T.  Mounts

Codes:  495-LVA-101A
495-LVA-10118

CONTINUED

W7/4G

Fig.12.-Outline Of WaLveguide  Flange WG12A
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D'M. INCHES MILLIMETRES

A 3.625  +  O.cos 92,oe ±  o,13

a I.S3'    +  O.col 30`®9  +   0.03

C 2.312   +  O.cos S8.72  ±   0.13

D o.e59  + o.ooi 21.82  ±  0.03

E O.79S  +  O.col 20.19   ±  0,03

F 2.12e   ±  o.ool 54,05 ±  0,03
G o.32e +  o.oo5 8'33  ±  0.13

H o.28i   i o.cxas 7.'4   ±  0'13

J 0.196    ±  a.001 4'9e  ±  0'03
BASIC    DIMS.   ARE    INCHES

©  1965 Standard  Telephones & Cables  Ltd.
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`     Travelling-wave  Amplifier Tubes W5/4GC
W5/4GF

a

Description

These   tubes   are   intended   for   use   in
microwave   radic)   links   in   f`requency
bancls   within   the   range    5,85GL.z   to
7,9Ellz.      Usef`ul   performance   i§   also
obtained   in   the   range   5,1GHz   tc]
5,85GHz.

The   W5/4GC   and    W5/4GF   tubes    operatB
in   the   periodic   pE.rmanBnt   magnBt
type    f`ocus    mDunts    WM112[    and    WM112F

I`espectively   in   which   they   give   the

Radio  Frequency  Performance  (Notel)

f   rangB
Po(sat.)      typical   across   f   range

::i::€:)   at   optimum   Vhei,   min.
(Note    2)
5,85    to    6,5GHz
6,51     to    7,2GHz

6,51     tc]    7,9

G   rat   low   c]utput   across   range
5,85    to    6,5GHz,    max./min.
6,51    to   7,26Hz,    max./min.
5,85   to   7,2GL,z,    max./min.
7,2    tc)   7,9GHz,    max./min.

I   flatness   at   10W   c)utput   over   any
25MHz    band,    max.     (Note    3)

N   at   low   c]utput,    max.
Mc]dulation    nc)ise    peakr=

FieversE   attenuation   at   10W   c)utput,
min,

AM/PM   conversion   at   low   output,
typical
5,85    tc]    7,2GHz

7,2    to    7,9GL.z

perfc]rmance   quoted   in   this   data.
The   mounts   arB   designed   tc]   permit
easy   replacement   c]f   tubes   under
f`ield   conditions.

The    W5/4EC    -WM112[    and    W5/4GF    -
WM112F   tube/mount   cc)mbinatic)ns   are
direct   replacements   f`cJr   the   W5/ZED
-WMID7I)A    and    W5/2GF    -WM107I)F

ccJmbinatiDn§   respectively   in   exist-
ing   equipment.

(GHz)

(w)

(w)

(w)

(w)

(w)

(dB)

(dE)

(dB)

(dB)

(dB)

( d I3 )

w5/4GC

5 , 8 5/7 ' 2
27/24

10

W5/4GF

5 , E) 5/7 , 9
27/21

10

1616

13

12

41 /37
41 /35

44 I 5/36
44 ' 5/34

0'1                             0'2
2626

N   in   any   20kH.    band   from   0,5   tc]
10MHz   from   i:he   carrier   dc)es   not
exceBd   that   value   equivalent   tD
N    =    26dE    aftE3r   10    hc]ur§    c)peratic)n

(dB)

( c]/d B )
( 0/dB )

Note   1.    PerformancB   graphs   are   she)wn   in   Figures   1    tc}   4.

6565

1,8

©     lnternatioiiai  Telephone  and  Telegra.Ph  Corporation

February 1972

6323/W5/4GC components Ill



Travelling-wave Amplifier Tubes w5/4GC
W5/4GF

Radio  Frequency  Performance -continued

Matching,    inF)ut   and   c]utput    (hot) A    V5WFi   <   1,2:1     is    obtainablE    c]ver
any   25MHz    band    when    c)perating    at
low   c]utput    (achieved   by   adjustment
of`   f`lags    in    input,   and   out[\ut   wavEi-

guides )  .
W5/46[                W5/46F

Phase   Sensitivity   at   cJptimum   voltagE
anc]   wc]rking   output

::/::::?, in:::.                                        (:/: )
With   c]ptimum   vc)11:ages   at   working   output

A:f::::%::::::  i:;::i:  ::::          (::)
dG::¥o?2m:::   Vg2   Change   up   t°                      {dEM

-1,5                      -1,5

+0.5                       +a.5

-0,8                   -0'8
-2'0                 -2,a

+0,03                   +0,03

Nc]te   2.   Optimum   voltagE   is   defined   as   Value   of   Vhei   fcJr   Gmax.    at   low
cJ u t P U t .

Note   3.   Dbtained   by   tuning   input   and   c]utput   match   adjusters   for   max.
gain   flatness.

Typical  Operating  Conditions  (Note 4)
f
Direct   Vhe|_k,    cJFitimum    (ncJtB    2)
I)irect   Vg2-k     (Nc)te   5)
I)irect   Vco|(earth)-k

:i::::   :::i  at  wc]rking  output
Direct   Icol
Direct   Ik
I   max.    at   wc]rking   output    (Nc]te    6)

WFJ / 4,Trl
w5/4GC

Pc](sat.)    at   Dptimum   Vhei    (NotBs    6,    7)
N   at   working   output
Phase   sensitivity   at   working   c)lJtput

dq  /dvhel
day  /dvg2

Change   of   G,   with   vcJltages   at
wc)rking   output
AG    f.c)I   ±17o   change    in    VhE3|
AG   fc)r   ±2%   change   in   Vhe|

(GHz)     5,85              6,5                 7,2                  7,9

(kv)        3,43               3,36              3,31                3,27
(kv)       2,3                 2,3                 2,3                 2,3
(kv)         2,1                      2,1                      2,1                      2,1

(uA)   -2.0           -2,0           -2,0           -2,0
(rnA)       I,5                 0,5                 0,5                 0,5

(rnA)        50                      50                      50                      50

(rnA)     50,5               50,5               50,5               50,5

(dB)    42,8              42,2              40,5              35,a
(dB)    39,4              38,6               36,8

(W)         18,5                      18

(c]B)    24,5               24,5

(0/V)-u,75         -0,75
(0/V)+0,25          +D,25

(dE)    -0,5            -0'5
(dB)    -1,0             -1,0

d[/dvg2   for   Vg2   change   GF   to   ±27o      (dE/V)    +0,02         +0,02

17,5                 15,a

24,5              24,5

-D,75         -D,75
+0,25         +0'25

-0'5          -0'5
-1,0            -1'0
+0,02         +0,02

V



Travelling-wave  Amplifier Tubes

A

a

W5/4GC
W5/4GF

Nc)tB   4.   Electrode  voltages   are   referred   tc]   cathcide   potential.      The
collector  is  earthed.

Note   5.   Adjusted   tc)   give   statec]   Icoi.
Note   6.   The   mc]unt   matching   adjustBrs   must   be   adjusted   for   eac:h   tubs   at

the   required   operating   frequency   anc]   F)c)wEr   level.
Nc)te   7.   An   increase   in   output   may   be   achiBved   by   setting   VhBi   abovB   the

synchronc)us   value,   with   a   resulting   drcJp   in   gain:      in   these
conditic)ns   an   increase   in   Vcc]i   to   2,3kv   is   reccJmmendec]   to   limit
Ihel.

Cathode/Heater

Cathode

Heater
Vh    (Note    a)
Vh   tolerance

lc]ng-term   average
§hc)rt-term   fluctuatic)ns   up   tc)
2   minutes   duratic)n

lh
Heater   pre-heating   timB

Indireci:ly   heated,   cJxide   cc)atE3d   type
min.                nc)in.                max.

(v)

(%)

(%)

(A)

(a)
InterruFltion   time   fc)I   zero   F)re-heat(s)

6'3

±3'0

±5,0
0,65                0,75                0,85

60

Nc)te   a.   The   heater   i§   usually   §uppliec]   by   a   direct   vc]ltage   c)I   an   I.in.s.
equivalent   at   a   frequency   of   45Hz   to   65Hz.      If.   t]ther   supply
frequencies   are   to   be   used,   the  manufacturer   should   bE   cc)nsulted
bef`orehand.      If  the   heater   is   I)pc3ratEd   with   d.c.,   it   i§   prefEr-
able   to   make   the   free   heater   lead   negative   with   respect   tc)   the
cathode ,

Limit  Ratings

Voltages
Direct   Vhe|_k   (Note   9)
I)irect   Vg2-k
Direct   Vco|(earth).k   (Note   9)
Direct   Vg2-hBI
Direct   Vg2-col

Currents
Ik
Ihel

Absolute   max.   to   trip   SUF)plies
with   c]elay   of <  5   see.
Switching  transient

1g2    (SEE   D.I.    Supply   Requirements
Section)

(rnA)                                                                                                    4,0

(rnA)            50   for   not   lc]nger   than   10ms
(rnA)            20   for   not   longer   than   150m§
(rnA)            10   for   not   longer   than   1,Os
(rnA)               4   for   nc]t   lc]nger   than   5,0§

(rnA) 0.7

3



Travel ling-wave Amplifier Tubes W5/4GC
W5/4GF

Limit  Ratings -continued

Power   dis§ipatic]ns
Pg2,    max.
Phel'    max.
Pco|,    max.     (Not:e    10)

Note   9.   Minimum   ratings   are   spEicified   for   continuous   operation   to   avoid
excBssive   Ihel.

NCJte  10.   Higher   values  c]f   Pcoi   are   permissible   if   the   normal   cc]nvection
cot)ling   is   supplementBc]   by   fc]rced-air-cc]c)ling.      As   a   general
guide,   an   air   flow   cJf   about   25   ft3/min.    (708   I/min.)   is   required
for   a   Pcoi   of   175W   up   to   an   altitude   of   10   000   ft    (3   050   in).
(See   sectiDn   cJn   [c]llector   Cc]oler   later).

D.C.  Supply  Requirements

GBnEral
The   tube   ccJllector   is   connBctEd   tc)   thE   bc]dy   cJf   the   mount   via   the   c:c]cJler.
The   mc)unt   shall   be   of]Brated   at   earth   pc]tential.      Voltages  must   be
applied   in   the   ccJrrect   §E3quenc:a,    as   givE3n   in   the   5Btting-up   F]rc]cec]ure
section,

Helix   Vc]ltage
Vhei   is   adjustable   for   required   wc)rking   conditions,   range   3,21:a   3,Bkv.
The   t]ptimum  Vhei   {Nc]te   2)   for   individual   tubes   lies   within   the   range   3,2
to   3,7kv.      Ripple   and   regulaticin   tolerances   depend   upon   acceptable   phase
and   output   amplitude   vEiriation8   {see   Typical   Operating   Conditions   and
Pladio   Frequency   Performance   set=tion§).
A   protective   re§|§tor,   value   7,5kn,   may   be   used   in   the   powBr   supply
line:      this   resistor   is   already   f`itted   in   the   WM112C   mc)unt.

The   supply   iTnF)Eclance,    including   that   c)f   the   prc]te.Live   resistor,   shc)uld
not   exceecl   20kn:      this   is   rEquirBd   tc]   avc]id   excEssive   voltage-drop   at
E3 wit I h-a n .

A   trip   circuit   must   bE   incc)rpc)rated   in   the   helix   Supply   tc)   prevent   burn-
c]ut   c)f   the   tubs   by   the   passage   c]f   excE§sive   IhEi.       (See   Limit   F(atings
section   for  required   settings).

Cc)llector  Voltage
Fc)r   operation   with  deprB§sed    collector   at   Icc,I   =   50mA,   Vco|   should   be
Set   within   limits   of   1,9   and   2,4kv.

F-or   operatic]n   at   10W   output,   the   noininal   voltage   is   2,1kv.

Prc]longBd   operation   below   1,9kv   should   bB   avc)ided.

Off-loac]   Vcoi   §hc)uld   not   exceec]   3,3kv.

Grid   2   Voltage
Vg2   is   adjustable   for   required   cc]nditions,   range   2,0   to   2,7kv.      When
adjusted  tci   give   Icc,I  -50mA,   initial  I.ange   is   2,0  to   2,4kw      enc]   of
life  limit  i§  2,7kv.

4
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Travel ling-wave  Amplifier Tubes

A

a

W5/4GC
W5/4GF

GI.id   2   [urrent

This   will   be   in   the   range   -50HA   tcJ   +100LLA   fc)I   the   majority   c)f   tubes.       A

Firotective   resistor,   value   47kn   is   f`ittBd   in   the   gric]   2   linBs   c)f.  the
mc,unt§ .

Certain   prime   requiremBnts   should   be   met   during   cc)nditions   cJf   switch-on
and   cc)ntinuc]us   working.      Satisfactory   perioc]ic   f`ocussing   cannot   be
achieved   with   low   Vhei   cJr   lc)w   Ik.       If   the   tube   is   OPE.I.ated   with   Vhei
below   the   minimum   limit   of`   3,2kv,    the   IhB|   may   be   exc=essive,    the   actual
value   of   lhei   being   deF]E.ndent   upon   the   Setting   of   Vg2   relative   to   Vhe|.

When   switching-cJn   it   is   imperative   that   IhBi   does   ncJt   exceed   thB   trans-
ient   values   given   in   the   tube   Limit   Platings   sectic]n.

Cathode  Current  Control  Circuit

A   suitablE   cathoc]e   current   control   c:ircuit   is   shown   in   F.iglJre   5.      Vc]2   i§
supplied   from   a   potBntiometer   connectEd   acrc]ss   the   Lelix   supply,   Vg2
always   being   oroportional   to,   but   less   than,   Vhe|.

The   recc]mmendBd   setting   for   switch-cJn   is   2,Okv   on   grid   2   with   respect   to
cathode,    and   a   helix   supply   of   3,3kv.      The   Switch-c]n   of   Vg2   should   oe
delayed   until   Vhei   has   reached   3,3kv.

::es:::ea:i:::a:fv:i::g::dh:::Lr:::h::tt::E:I:::t;a]:83.ma¥h:er:::[±::e

::in:g2smT;:§:e   Short   t°   limit   the   Ihe|  transiEnt  value.     A   tyF)ica|  rise

The   c]Blaying   c!evice,    fc]r   example   a   reed   relay,    shcJulcj   alscJ   operate   tc)
cut-off  the   grid   2   supply   in   the   event   c]f  the   helix   trip   being   operatec];
this   Firevents   Bxce§sive   Ig2   being   passec].

The   10Mfl   bleed   resistor   p]`Event§   builcl-up   of   static   charge   cJn   grid   2
c]uring   1:he   pericJd   when   VhBi   anc]   Vcoi   c]nly   arB   applied.

;:2f::::sS:::::-:::VVB:f:::u::e:r=::::  ¥:::w°:,:kt:me  Scale  SIJEh  that
An  alternative   switch-on   method   of   dElaying   Vg2   rise   by   a   shunt   caF)ac-
itor    (C|    in   Figure   5)    may   be   usec].      Vhei,    Vcoi   and   Vq2   may   be   applied:;:¥::::::e:i:i:;#:d;::;;i:ISimultaneously,   but   Vhe|   should   exceed
ancl   Bs8Bntially   the   SequBrlce  c)f   voltage   rises   Tnust   be   \i)Vcoi   \ii)Vhe|
(iii)Vg2   with   the   Tis.E   times   of   (i.)    and  (ii)   §ufficiEntly   f`a§t   to   limit
the   ri:e   time   c)f  Vg2.

With   this   methcid   the   surge   c)f   lhEi   8t   §witch~on   may   c)peratB   thE   helix
trip   and   aF)propriate   re-setting   arrangements   should   be   provic]ecl.

Mechanical  Data  (Tubes)

Envelope
I)imen§ic]ns   and   cc)nnecticm   detail

Glass   and   metal
As   Shown   in   Figure   6



Travel ling-wave Amplifier Tubes W5/4GC
W5/4GF

Tube  Life

Shelf   and   c)pErational   life
Life-end   pc]ints

Subject   tc)   guarantee

(:)  :::.>>2:I:#:rl;::,--:::i:  ::
(c)    a   or   Po   deteriorated   by   more   than

2dB   f`rom   initial   figures.

u

Focus  Mounts -Description

These   approved   mDunts   in   which   the   W5/4G   series   tubes   operate   incorpc]rate
a   periodic   pErmanent   magnet   systerr,   I.f .    coupling   waveguides   with   match-
ing   Elements,   mechanical   tube   focussing   adjustments   and   a   convection
collectcJr   cooler.

A   sheatheci   cable   attached   tc)   thB   mount   carries   the   Electrode   supplies,
thE   collector   connBction   being   macle   thrc]ugh   the   body   of   the   mount   which
must   bE   at   earth   potential.      The   leads   of  this   cable   are   effectively
chokEci   fc)r   microwave   frequencies.

A   hinged   lid   provides   access   to   the   tube   ccnnections.      It   has   attached   to
it   a   lir,k   which,   when   the   lid   is   in   placE,   is   connected   to   a   twin-1Bad
interlc]ck   cable   attached   to   the   mount.     This   cable    may   be   wired   into
SUF)erviscJry   circuits   to   Ensure   that   no   voltage   can   be   acplied   when   the
lid   is   off  and   the   terminals   inside   the   mount   are   exposed.     The   lid   also       U
provides   micrc]wave   screening.

Optimum   adjustment   of   focussing   to   allow   for  variations   from   tube   to   tiibe
and   in   mount   manufacture   is   achieved   by   the   use   of   thrEe   pairs   of   mei=han-
ical   positioning   screws.      (See   Figure   a).

Fine   adjustmBnts   to   the   matching   are   made   with   a   movable   flag   in   each
wavBguide.      These   flags,   which   may   be   rotated   or   moved   longitudinally,
arB   controlled   by   plungers   prc]truding   c]pposite   to   the   input   and   output
ports.       (5eB   Figure   8).

The   operation   of   closing   the   hinged   lid  automatically   locatEs   the   tube
in   the   mount   longitudinally.      Mating   rings   at   the   base   end   of`   the   tube
anc]   mc)unt   provide   lateral   location.

Each   mc]unt   has   a   tube   ejectc]r   mechanism,   incorpcJrated   in   the   cot)ler
assembly,   which   i§   c]peratec]   through   a   cable   by   a   c:ontrol   at   the   base   enci
This   control   is   cc]nc:BalEc]   by   the   hingec]   lic]   tc)   prevent   inadvertEnt
opEration   when   the   lid   is   closed.     .{See   Figures   8   and   9)

Focus  Mounts - Data

Pl.F.    leakage

Dimensions
Fixing   c)f   mounts

6

Input   ancl   output   wavBguide   levels   to   free
space  >  65dB.
As   shown   in   Figures   7   anc]   10.
Attach   mounts   to   EquiF)ment   with   1/4   inch   UNC
non-magnetic  screws   fitting   into   0,5   inch
(12,7   mm)   deep   tapped   holes   in   mount   body
(see   Figure   a).



Travelling wave  Amplifier Tubes
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W5/4GC
W5/4GF

Waveguide   cc)nnecticJns

Electrc)c]e   supply   cables
WM112C

WM112F

Input   and   c]utF]ut   f langes   as   shc]wn   in   I-igure
11     and    12    for   connE3ction    to   WE14    (WFu37).
T.in-platBd   shims   and   screws,   which   are   avail-
able   if  required,   shc)uld   be   used   for   connect-
ion   ti]   brass   waveguidE   flanges.

The   f`ive   cores   for  h,   h/k,    he|    g2   and   cc]l/
earth   are  containec]   in   a   braided   and   Sheathed
cable form:      thB   braid   and   col/earth   are   cc)nn-
ected   to   th.e.  mount   bc}dy.
ThB   cablE form  i§   similar  to  that   for  the
WM112F   BxcBpt   that   the   hel   lead   i§   a   Screened
and   §hBathBd   cc)rB.      A   shc)rt   lead   is   attached
tD   the   hel   Screening   at   the   free   end.     The
hel  screen   i§   insulated   from   earth   and   c)ther
cc]res   for  connection   tlJ   cathode   pc]tential.

Maximum   ratings
Heater  and   heater/cathc]de
Helix
Grid   2
Helix   screen    (WM112F   c)nly)
Supervisory  cable   and

interlock

Lead   resistance,   (including
lead   re§istc]r§)

tc)   body   c)f   mount,    3,3kv   max.

tc)   bcidy   of   mc]unt   vc]ltage   500V   max.:
current   10A   max.

WM112C                              WM112F

Grid   2                      47kn                         4,Tkfl
Helix                         7, 5fl                         0,09fl
HBater                       0,04J2                       0 ,09fl

Collector  Cooler
[oc)ling   i:akes   place   by   convectic]n  anc]   it  is   impc]rtant   that   the   mount   i§
operated  in   the   position   intended.     The   mount   is   intended   fc]r   hc]rizc]ntal
operation  and  the   c:ooling   fins  must  be  vertical.

The   air  flc]w  through   the   cooler  requires   a   free   Space   of   2   inchBs   (5cm)
arounc]   the   cooler  slots   with   access   tc]   a   free  Supply  c)f  air  at   ambient
temperature.      The   cc]oler  temperature  under  nDrmal  cc)ndition§   of  operat-
ion   i§   about   120C][   above   aTnbiBnt   tempBraturB.

At   altituc]Bs   up   tc)   15   000   ft   (4   772   in)   and   within   the   maximum   ambient
temF)Bratures   Specified   belc}w,   free  convectic)n   is   adequate   fc)I  dissipat-
ion§   up   tc]  the   specified   limit   rating.     Where   it   is   required   tc)   exceed
either   the   am.biBnt   tBmpErature   c)r  the   collectc]r   c]i§sipation   limits,
forcBd-air-coc]ling   i§   nece§§ary   and   the  manufacturer   Should   be   cc)nsulted
tc)   c)btain   the   flciw   aFiplicablB   tc]   individual   requirements.      (5Ee   also
Note   ,0).



Travelli,ng-wave  Amplifier Tubes

Environmental  Conditions . Tube and mount

Ambient   temperature   and   altitude
c)perating   rariges                -30°C   min.   to   +65°C   max.   up   to   5   000

storage
mount
tube

+60°C   max.   up   tc)  10  loo
+50C]C   max.    up   to  15000

-35°C   min.   to   +75C]C   max.   up   to  45000
-60°C   min.    to   +80C'C   max.    up   to  45000

PIElative   humidity                   957o   max.   at   +35°C

Proximity  of  Magnetic  Ivlaterials

Sc)ft   magnetii=   materials   should   be   kept   at   least   1    inch   (2,5cm)   away   frc)in
the   exteric]r   c)f  mount.

Magnetized   materials   in   thB   vicinity   of   thB   mc]ur`t   must   be   pc)sitioned   sc]
that   Ihe|   at   Pc](sat.)   does   nc]t   increase   by   mc)re   than   0,1mA.

A§si§tance   with   fc)cussing   tests   in   the   preser`ce   of   permanent   magnets   ar`d
guidance   cc)ncerning   their  pc]sitic)n   is   always   available   frc)in  the   manufact-
urer,

S®tting-up  Procedure
The   follc]wing   procedure   i§   rBccimmended   for   setting-up   thE3   tube   in   its
mc)unt   for   operatic]n:

1.   Ensure   that   the   mechanical   tube   focu§sing   control   knc]bs   c)n   the   mount
arE  set  to   the  middle  of  their  travel.

2.   Ensure   that   the   mc)unt   i§   plc)pErly   earthed.

3.    (a)    I)isengagB   the   catch   and   c]pen   the   lid.      Insert   tube    (see   Nc]tB   11)
far   Bnc]ugh   for   the   cDlour-cc)ded   leads   tD   be   easily   connected.      No
damage   is   caused   by   pushing   the   tube   fully   home;      it   simply   tends
tc)   be   F)artially   ejected   by   the   cot)ler  c]n   releasing   the   base.

The   yellc]w   line   c]n   the   tube   base   cap   shc]uld   be   aligned   with   the
white   intlex  mark   on   1=he   seating   ring;      this   i§   necessary   for  best
matching   but   the  adjustment   is  nc)t   critical,   in   that  misalignmEnt
up   to   200   i§   permissible.

(b)   Close   lid,   engage   the   c:atch.      This   I)pBratic)n   autc]matically   moves
the  tube  to  its  cc)rrect   longitudinal   position   relativB  to  the
mciunt,   cc)mpletBs   the   interlock   circuit   and   prevents   operation   of
the   tube   ejector  mechanism.

4.   Make   the   following   adjuE,tments   befc]re   switcL.ing   c)n   tc)   BnsurB   that   the
helix   current   will  not   exceed  that  value   which   cau§Bs   the   trip   to
operate.

(a)   Switch  off  any  I.f .   drive.

(b)  :::t:::ev:::I:::i:::t::I?±¥:  ::::a::::ta±,:#¥t  a:::c:::nY92thi8

corre§pcind§   to   a   lk   of   around   35mA.      Set   Vcoi   to   give   2,1kv   under
operating  conditic]n8-.

8
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Travelling-wave  Amplifier Tubes

A

®

W5/4GC
W5/4GF

5.   Apply   Vh   and   allow   one   minute   heating   time.

6.   Apply   Vhe|   and   Vc:o|.

7.   Apply   Vg2   at   the   F]rBset   value.

a.   Adjust   fc)cussing   ccJnt;rc]l   knobs   tc]   give   minimum   Ihe|   and   rBF)Eat   these
adjustments   a§   Vg2   is   increased   until   a   lcc)i   of   50mA   is   achieved.

9.   Apply   an   r.f.    inF)ut   c)f   apF)roximately   -15dBm,   adjust   the   input   and
ci;tput   r.f .   matching   and   Vhe|   fc]r   maximum   output.      IncreasE   the   I.f.
input   to   c)btain   the   required   c)utput   level,   readjust   fc]cussing   cc)ntrc]l
knobs   to   minimisE   Ihei.      OF)timise   Vhe|,   reac]just   matching   adjusters,
r.f.   input   level   and   focus   cDntrols,   and   also   Vg2   to   maintain   apprc)p-
riate   Icol.

Nc)te   11.    The   inE,Brtion   c]f   the   tube   requirB§   a   f`ree   Space   between   the   lid
of   the   mc]unt   and   extraneous   ec]uipment:      the   spat:e   rE3quired   is
§F)ecified   in   Figures   7   and   10.

Tube  R®moval  Procedure

1.   Switch   off  all  voltages   preferably  Vg2   first   but   otherwise   §imultan-
E0usly.

2.    Switch   c]ff   Vh.

3.   Mc)ve   focus   control   knobs   to   mid-travel   pc)sition.

4.   I)isengage   catch   in   hinged   lic]   and   thus   allow   the   spring   lc)aded   cool-
ing   fins   to   push   the  tube  outwards.

5.   Discc)nnect   the   tube   leads   from   their   terminals.

6.   Pull   the   tube   ejectc]r  control   to   f.fee   the   cc]llBctor   from   the   coc]ling
fins   and   withdraw   thE   tube.

9



Travel ling-wave  Amplifier Tubes W5/4GC
W5/4GF

Fig.   1.   Typical   Output   Power;      Helix   VciltagB   and   Gain   versus   F-requencv
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Travelling-wave  Amplifier Tubes

ft

W5/4GC
W5/4GF

Fig.   2.   Typical   Output   Power  v`ersus   I.nput   Power  -W5/4GF
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Travelling-wave  Amplifier Tubes+ W5/4GC
W5/4GF

Fig.   4.   Typical   Gain   Variation,   Nc)i§e   Factc]r   and   AM/PM   Conversion
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F.ig.   5.   Typical   Cathode   Current   Control   Circuit
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Travelling-wave  Amplifier Tubes

A

W5/4GC
W5/4GF

Fig.   6.   Outline   of   W5/4G[   and   W5/4GF.   Tubes

Dimensions
mm

A     351,8   max
a       36,20±018
C       77,5  max
D          9,27max
E       46       nom

ln

13,85-max
1,425±0 007
3'05  max
0,365max
1.8      nom

Electrode leads and contacts
lead   £Q!Q!Lr       electrode

1      yellow            h,k,gi
2      blue
3     brown

contact
4
5

13
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Travelling-wave  Amplifier  Tubes W5,,4GC

W5/4GF

Fig.    7.    Outline   WM112C    Mc]unt

14

Y I/          _'. N

E

•iNng'®o:5tian?3:pEi/both.,de)
/./X II

I h i

i    ,I,,,   A11
-+ I =-

G- \ \ \ \ \   --iW
+-

C-C-C--C--
||EI| n

D,HLui7<

```Ii!ii==EREEEI=   I

View  in direction of arrow a above

cn:8[:Ock          L=
both cables

g|        !iH_FQvy

mm in.

A 38T,4       max. 15,25       max.5

EI 1961D4 9      max.ai1,0 T46254420321 7         max.125±0,04

D 169 D1     ±    0,51 654   I   0 02
E 5T 2       ±   t],4D 25±0 016

F' 136 5     I   0.40 3T5   I   0 016

11 1„ TT'ax  . 375   max
125H 109 5      ±   3,2 313    ±    D

J 66 7      ±1,6 625   i   0 063
K 17 48   ±   0,79 688   I   0 D3l

L 87 3      ±0,8 43E)    i   0 031

M 69 9      ±   3,2 75±0 125

N 34 9       ±    1.6 375± D63

P 4a 4       ±1,6 1 906   i   0 063
H 41 3       max. 10442 625    max

5 12 7      app. 5         app.
lJ 106 4      ±   3,2 188    ±    0,125

W 104 8      ,nax. 125   max.

Z 52 4      ±n'40 D63   i   0,016

Withdrawal   c!istancE.a   of   tube.:
X    (with   lateral   movement   of`   tube

base   up   tD    450)    =   254mm   min.
Y    (withciut   lateral   movBTT`Ent   of   tube

base)    =   350mm   min.



Travelling-wave  Amplifier Tubes W5/4GC
W5/4GF

Fig.    a.   I)iagram   Showing   Operational   Controls   of   WM112C   Mount

® knobs

view of end A
cover open 15



Trave]]ing-wave  Amplifier Tubes W5/4GC
W5/4GF

Fig.    9.    Outline   c)f   Flange   53/W[F./14/3   for   WM112C   Mount

A

wG#a¥
J

7tt`rm8„'

I   i •¢.
',`|M K

n.ino

T

•S- .H \
1\

\2hotsprad3±t%:£woi##

8h.,e,

I

I1111-,

face N                     F

\iev

mm ln

A 49.02 I p 1,93tp
B 29,97 t p 1'18tp
C 38.10±OA 1.5    ±0.0,6
D 15.88±0,13 0,625±0.005
E 34.93±0.2 1,375±0,008
F 57,94±0.4 2.281 ±0.016
a 6,35,±014 a,25  ±01016
H

3:.,3:#8!
o.i61±   88?

J 1.287'p
K 23.70 tp 0.933tp
L 16.33 I p a,643tp
M 6.27 'p 0.247tp
P 0'80 max 0,031 max
a 49,02±0,05 1,93  ±Q002
R 24,51±0,05 965±0.002

16

F®afuro Characteristic Tol®ranc® Datum
W'd,h A

Symme,,y

O,005wdedededeuedeWidth  E  MMC
Wid,h a 0005w Wldth D MMC

width C 0,010w vndth  D  MMc
Width FHolesH

PO§ltional

0,010w0,002M Width  E  MMCI

Face N Flatness 0002w
Note

Angle of  face 11 to Q Of w.g. apertLlr®  is goo ± O,25e



Travelling-wave  Amplifier Tubes

f\

a

W5/4GC
W5/4GF

F.ig.10.    Outline    WM112F.    Mc]unt

4 holes tapped 1/4
UNC   0.5in. d®®p

..     11    in
EI

#  in  ;both§Ed®s,I

f\W
11 + i =C-

+-
i-C-=C-C-

Gi|±j=I|-AiHI
_       u              lK                  D                        ,              H

IA

terminal
Supply
leads

View in  direction of arrow Z above

i nterlock                 '
cable                          I        51±1in.

both cables
Blue

I:tl£#1

%ffokpJn2

mm in.
A 387,4   max. 15,25      in.x.
8 196,9    max. T46234420321 T5     in.x,
C '09 5   max. 3'3   max,
D 169 01    I   0.5 654  ±  0'02
I 57 2      ±0,8 25±0 031

F 136 5      ±0'8 375  i  0 031

a 111 max, 375   I,ax
125H 109 5      ±3,2 313   ±   0

J 66 T      ±1,6 625   ±   0 063
K 17 5       ±1,6 688   I   D 625
L 87 3     ±0'8 438   ±   0 031

M 69 9      ±3,2 75±D 125

N 34 9      ±1.6 375   ±   0 D63

P 48 4      ±1'6 1 906   ±  0 D63

Ft 41 3   max. 1044 625   max
-SU 4106 El   max.4I3,2 1a8   max.188±0,125

W 104 a   max. 125   max.

Witht]rawal   distanceE!   cif   tube:
X   (with   latE!rEll   mc]vement   of   tube

base   up   tc]   45C')    =   254mm   min.
Y   (withc}ut   lateral  movement   of

tube   base)   =   350mm   min.

17



Travelling-wave  Amplifier Tubes W5/4GC
W5/4GF

Fig.11.    Diagram   showing   Operational    Controls    c)f   WM112F   Mount

adjustment

view of end A
-cover open

1.8



Travel ling-wave  Amplifier  Tubes

f\

a

W5/4GC
W5/4GF

Fig.12.    Outline   of   Flange    53/WGF/14/2   for   WM112F.   Mount

mm in

A 49.02 I p 1,93tp
a 29.97 t p 1 ,1 8 t p
C 38.10±04 1,5    ±0,016
D 15,88±0,13 o.625±o,oo5
E 34,93±0,2 1,375±0,008
F 57.94±0.4 2,281 ±0,016
a 6'35±0.4 0.25  ±0,016
H

342.,3::pass
o.161±&88?

J 1 . 287 t p
K 23.70 tp 0,933tp
L 16.33 I p 0,643tp
M 6,27 t p 0,247tp
P 0'80 max 0`031 rna,

Feature Characteristic Tolerance Datum

WWWWH dthA

Symmet,y

O'005w dededede Width  E  MMC

dlhB 0005w Width D  MMC

dthc QOIOw Width  D  MMC
idth FolesH

Positional
0'010w0,002M Width  E  MMC

FaceN Flatness Note 2

Notes
1. Angle of  face N to Q of w.g, aperture is goo ± o,25°.
2.To ensure that  I inal inspection tolerance of 0,0008in.

i8  met, a  max. flatness tolerance of 0,0005ih.i§
applied  at piecepart manufacture.
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lTT  Components  are  available  from: or  directly   irom:

lTT   COMPONENTS   GPOUP   EUPIOPE

Standard  Telephones  and   Cables   Limited

Valve    Product    Division

Brixham    Road

PAIGNTON ,  Devon,  TQ4  7BE.

Tol: 0803-50762     Telex: 42830



SIC
SPECIAL   VALVES

Medium   Power
Travelling-Wave  Amplifier  Tubes

W7/5GA
Codes:  W7/5GB

W/5GC

W7/5GA
W7/5GB
W/5GC

These  travelling-wave  tubes,   when   operated   in   the  appropriate   periodic  permanent
magnet type  mounts, cover between them the frequency range 3.6 to 5 GHz.

The  mounts.  of which  there  are  five  types,  give  a  choice  Of  r.f.  connections  and  other
features; they are listed  below under their commercial codes together with the tubes which
operate in them.

W#:i8£     }  W7/5GA
WM110B              W7/5GB
WM110CA
WM110CB ) W7/5GC

RADIO  I=REQUENCY  PERFORMANCE  ITubes)

(See  page 7 for frequency  performance of mounts)

®

r\

Operating frequency  range
Power output,  maximum
Gain

at low
at.7JflNV
a:I.TSNI

AM/PM  conversion
at 1 0W
at.2!fJNI

Reverse a.ttenuation

Wl|5G^    Wl|5GB   Wl|5GC
3.6to4.2       4.4to5       3.7to5                  GHz

30                  30                  25                      W

41  to 46
35 to 44

37 to 45                      dB
dB
dB

<1.5                   O/dB

<1.5               <1.5

>70            > 70            >70                   dB
Graphs showing  typical  performance are shown  in  Figures  1  to  5.

July  1961
:i;:::

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762        Telex: 4230
London  sales  office,  Telephone: 01-300  3333            Telex: 21836
C     O     M     P     O     N     E     N     T     S                G     R    O      U     P



WZ(:€£
W7/5GC

W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED

STC

TYPICAL  OPERATING  CONDITIONS

Frequency
Direct  helix to cathode voltage  (Note 2)
Direct grid  1  to cathode voltage

(never  positive)
Direct grid  2 to cathode voltage  (Note  3)
Direct collector (earth) to cathode voltage
Direct grid  2 current
Direct helix current
Direct collector current
Input  power

for 10W  output
for 20W output
for 25W output

Sa:uoi::::,°a#Pruotx:::Yen,;hronoushelix

Gain-flatness characteristic (Note 4)
over 30  MHz
over 20  lv]Hz
over 15  MHz

(Note 1)
Wl |5GA Wl |5GB Wl |5GC

3.9             4.7             4.2
2.6              2.6              2.55

1mw
mw
mw

2J6            TJ            2!0                    W

0.3 dB
0.2                     dB

0.5                                          dB

Note 1.-Electrode  voltages  are  referred  to  ca.thode  potentia.I.  The  collector  is  ea.rthed.
Note 2.-Adjusted to synchronous voltage|(that which  gives  maximum gain at  low signal

levels).

Curves   of  typical   synchronous   helix  voltage   versus  frequency  are  shown   in
Figure  5.

Note 3.-Adjusted  to give  required  collector current.
Note 4.-The matching plungers must be adjusted for each tube at the required operating

frequency.

CATHODE  (All  Tubes)
Indirectly  hea.ted,  oxide  coated  type

HEATER  (All  Tubes)

Heater voltage (Note 5)
Heater voltage tolerance

Long-term  average
Short-term  fluctuations  up to

2  minutes'  duration
Heater current
Heater  pre-heating time

Min.           Nom.       Max.
6.3-

--±3
--±5

1

60s
N°te5ie:c:on:;::e:n!do:SdHu:Shu£'{txhe:ruff:#ancb:Yuer:e:df.:s:;c€i;y:#tet°:rfa#:z:.=:a:y.uivea'uesne€dabtu:{tr:;

W7)::A
July  1961 W7/5GC

®
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STC W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

LIMIT  RATINGS  (All  Tubes)
Voltages

Direct  helix to cathode
Direct grid  1  to  ca.thode
Direct grid  2 to cathode
Direct collector (earth) to ca.thode (Note 6)

Min.           Max.

3kv
0.5                 kv
2.5                  kv

1.6             3                       kv
Note 6.-The  minimum  rating  is  specified  for  continuous  operation  to  avoid  excessive

helix current.
Currents

Cathode
He[ix

Abds:,[auyteof|:=sjThuaT:°s::Lpna:PP'!esw!th

Switching  transient
Direct grid  2

Power  Dissipations
Grid  2,  maximum
Helix,  maximum
Collector,  maximum  (Note 7)

Note 7.-Higher  values  of collector  dissipation
supplemented  by forced-air-cooling.

Max.
100                      rnA

4.5                  rnA
50mA

0.5                   rnA

2W
12W
150W

are  permissible  if  the  normal  cooling  is

D.C.  SuPPLY  VOLTAGES  (All  Tubes)

;:h:euE::::;Ct:;:g:'[je:n:::n¢:::;.es:e°tat::e:a.Lbtidp¥roo:c:en:thL:rl;TV°so!:::?#fhut:ht:i:'d:i:pal:seh::::nst:ehned:8r::::
Helix voltage

Adjustable  for  required  working  conditions,  range
Th,?esy#fthhr[:nt°huesrhaen':Xevolta8eforindividualtubes

Supply  impedance,  including  resistance  in
mount,  maximum  (Note 8)

2.4    to    2.9                  kv

2.45  to    2.75                kv

20kQ
Note 8.-This  is  required to avoid  excessive voltage  drop at switch-on.
Collector voltage

Set  between  absolute  limits  of                                                                   1.7 and  2.5                   kv
For depressed collector operation at 80mA, it is usual to choose a nominal voltage of 1.8kv.
For   depressed   collector  operation   at  85mA,  the   minimum   voltage   should   be  2.2kv.
For  collector dissipations  above  150W,  forced-air-cooling  must  be  used.
A  minimum  collector voltage of 1.7kv  may  be  used  up to 65mA collector current.

rl
Grid  2 voltage

3;di:Sntaabd'jeu:%dr:5ugj]rveed8¥:rAk!:8,,Ce:::it:°unrsr.e:=n8e
Initial  range  is
End  of life  limit  is

Grid  1  voltage  (specified  for ea.ch  valve),  range

July  1961

1.15  to  1.8

1.4 to  1.6
2

-0,5 to -25

W7/5GA

W7(58e
-3



W7/5GA
W7/5GB
W7/5GC

W7/5GA
Codes:  W7/5GB

W7/5GC
CONTINUED

SIC

MECHANICAL  DATA  (Tubes)

Envelope                            class and  metal
Dimensions
Connection de,ai,)

LIFE

Shelf  life

Operational  life
Life-end  points

)

As shown  in  Figure 7

Guarantee subject to  negotiation

(a)  Grid  2 voltage grea.ter than  2kv for 80mA collector current, or
(b)  Helix current greater than 4.5mA for 80mA collector current,  or
(c)   Gain  or  power deteriorated  by  more than  2db from  initia.I  figures.

ENVIRONMENTAL  CONDITIONS

Storage ten pera.til re
Operating ambient tempera.ture

July  19€1

Min.           Max.

-60        +80                    OC
-10         +60                     OC

;:.;:.::::i

®



SIC I.W.T.   MOUNTS

Codes : WM110A, WM110B, WM110C
WM110CA,  WM110CB

W7/5GA

WZ(:€E

®

GENERAL  DESCRIPTION  OF  MOUNTS

These  approved   mounts,  in  which  the  W7/5G  series  of  tubes  operate,  incorporate a
periodic   permanent   magnet   system;   r.f.   coupling   and   matching   elements;   mechanical
deflection  adjustments and  a convection cooler.

They differ from one another in  respect of various  physical features and  r.f.  performance:
these differences are described  later and  are shown  in the  relevant drawings.

A  sheathed  cable  attached  to  the  mount  carries  the  electrode  supplies,  the  collector
connection  being  made  to  the  body  of the  mount  which  must  be  at  earth  potential.  The
leads  of  this   cable  are  effectively  choked   for   microwave  frequencies  and   resistors  are
incorporated  in  the grid  2 and  helix  leads to  limit surges.

A  deta.chable  lid  provides  access  to  the  tube  connections  and  has  attached  to  it  a  link
which,  when  the  lid  is  in  place,  is  connected  via a twin-lead  interlock  cable  attached  to the
mount. This  cable  may  be wired  into supervisory circuits  to ensure that  no voltage can  be
applied  when  the  lid  is  off  and  the  termina.Is  inside  the  mount  are  exposed.  The  lid  also

provides additional  microwave  screening.

Optimum  adjustment of focusing to allow for variations from tube to tube and  in  mount
manufacture  is  achieved  by  the  use  of  three  pairs  of  mechanical  positioning  screws;  two

pairs align  the tube and the other pair  move a  magnetic deflector plate.

Fine  adjustments  to  the  matching  are  made  with  movable  plungers  in  the  waveguides.

The tube is held firmly in the mount at the collector end  by the cooler assembly and at the
base  end  by  a  ring  in  the  mount  to  which  is  a,ttached  a two-position  reta.ining  catch:  the
latter  is turned  over a  projection  of the tube  base  ring  to  lock the  tube  in  position.  (The

position  of the  retaining  catch  is  shown  in  Figues 9,12,14,16 and  18.)

Each  mount has a tube  ejector  mechanism,  incorporated  in the cooler assembly, which  is
operated  by an  external  control  lever.  (See  Figures 9,12,14,16 and  18.)

The  design  of the  mounts  is  such  tha.t  circuit alignment  is  unaffected  by  normal  ha.ndling,
and tubes can  be easily replaced  under field conditions. The  mount should  be secured  by the
threaded  holes  using i-inch  UNC  nan-magnetic screws.
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W7/5GA
W7/5GB
W7/5GC

I.W.I.  M0lJNTS
Codes : WM110A, WM1108, WM110C

WM110CA, WM110CB
CONTINUED

SIC

MECHANICAL  DATA  (Mounts)
Unless  otherwise  indicated,  the following  data,  is  common  to all  mounts.
Dimensions                    Asshown  in  Figures  8,11,13,15  and  17.

Mountingposition:::,emra#iT:Toue,g'Ci:n::rt°]fc:,[eMca°gnnve:::i:natce°r:[Fsr'sht::idp'::ek:fpttha:

::h;s:v:9C,I,:n,C:i:a:f,(:2h:e:L.:mfg:u;!o,T,rt:he:ri;:eearni;srm:a:gtThe:t:t:s!::a:Tb:ukaer;!i:
Fixing Of mounts       #ttj:Cghjnmt:utnatps:de8:i:smpernotv%!:E  j±n i:CohunutNb:d}?n-magnetic screws

Connecting  leads
Electrode  leads      5-core  PTFE insulated cable,  leads colour-coded as shown  in  Figures 8,

11,13,15  and  17  (Note  9).

Interlock  lea.ds       Twin  cable,  sleeve  coloured  blue.
Mechanical  adjustment controls  (Note  10)

Alignment                Two  pairs of external  knobs.
Deflection                 One  pair of external  knobs.
R.F.  matching          Eight external  screws  or  plungers.

Waveguide connections,  input and  output
WM110A  mount   Flanges  12A  W/F for  connection  to  waveguide  WG12A.  (See  Figure

10,)

WM110B  mount    Flanges   UG149A/U  for  connection  to  waveguide  WR187  (WG12).
WM110C  mount   :jpgeucj:I,;I:nges  for  connection  to  waveguide  WR187  (WG12).   See

WM110CA mount     Flanges  CMR187 for straight entry waveguide  WR187  (WG12).
WM110CB  mount     Flanges  CMR229  for  straight  entry  waveguide  WR229  (WGllA).

Note  9.-ln the near future a 6-core cable will  be fitted: this will  include a black ea.rth lead
to  provide  an  additional  earth  path  to that  existing  between  the  mount  body
and  equipment  chassis.

Note  10.-The  positions of adjustment controls are shown  in  Figures 9,12,14,16 and  18.

COOLING

im::ert:::'tehra:Stahnej:|taengersa'oP:ffe°cfo:i::fiTn:uanrt::e°£:::i.takesplacebyconvectionanditis

::::::aj::fir?¥shta:b:a::u:8s;to:oh€efa:::;:::rE|!]e:;:a:,raaftreaemsbpi:Cnet:::i:::::r(e5.CNmo)r#a?ry?#:cboe:ieY
lf values Of collector dissipation  in excess of the maximum specified  in the  LIMIT RATINGS

::Cnt:::,agruejdeeTpa':ya::'flt::no?ramba:uct°3!jf:§/#junst(7boe7:5u?/P+:T)erster€qbuyjrf::C:td-2a5a-iv°°:ion,i:c¥o:
dissipation.
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STC

®

T.W.T.   MOUNTS

Codes : WM110A, WM110B, WM110C
WM110CA,  WM110CB

CONTINUED

HREEH

ELECTRICAL  DATA  (Ivlounts)

Ratings

Heater to  heater-cathode  maximum voltage
Heater and  heater-cathode
Helix
Grid  1
Grid  2

1kv

to bodyof mount, maximum voltage        4                     kv

Supervisory  cable  and  interlock    240V a.c.
Lead  resistance  (including  limiting  resistors)

Grid  2
Helix
Heater  (Note  11)

Note 11.-At O.7A and  heater  line voltage drop of 0.05V.

2A

4.7                  kQ
1kQ
0.07                a

R.I=.  PERFORMANCE

Each  mount  will  permit the  specified  performance  of its  associated  tube to  be  achieved.
Frequency  range

WM110A
WM110B
WM110C
WM110CA
WM110CB

R.F.  leakage  (Note 12)
Input or output waveguide
level to free space

3.6 to 4.2
4.4 to 5.0
3.7 to 4.2
4.4 to 5.0
3.7 to 4.2

>65                     dB

Note 12.-Measured  by  using  a  2  inch   x   2  inch  (5.08  x   5,08  cm)  waveguide  horn  in  a
way such  as to obtain  a maximum  reading.

ENVIRONMENTAL  CONDITIONS

Ambient temperature  range

Operating
Storage

July  1961

Min,          Max.
-10       +60
-30       +60
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W7/5GA
W7/5GB
W7/5GC W7/5GA

Codes: W7/5GB
W7/5GC

CONTINUED

STC

OPERATIONAL  DATA

Efficient  operation  of  a  travelling-wave  tube   in   a   periodic  permanent  magnet  mount
depends  upon  certain  prime  requirements  being  met  during  conditions  of switch-on  and
continuous working. These  requirements are such that satisfactory periodic focusing cannot
be achieved  with  either  low  helix voltage or low cathode current.

The  maximum  helix current  is likely to occur when the  helix voltage  is  between  800 and
1  600  volts,  the  actual  value  of  current  being  dependent  upon  the  setting  of  the  grid  2
voltage  relative to the  helix voltage.

When  switching  on,  it  is  essential  that  the  helix  current  does  not exceed  the following
safe  values:

50  rnA for  not  longer than  10  milliseconds
20  rnA for  not  longer than  150  milliseconds
10  rnA for not longer than  1  second
5  rnA for not  longer than  5 seconds

A  suitable  cathode  current  control  circuit  is  shown  in  Figure  6.  The  grid  2  voltage  is
supplied from a potentiometer connected  across the  helix supply, the grid  2 voltage always
being  proportional  to,  but  less  than,  the  helix  voltage.  With  the  recommended  setting  at
switch-on,  corresponding to  1  300  volts  on  grid  2  with  respect to  cathode  when  the  helix
supply is at 2 500 volts, the  maximum  value of helix current  during the  rise of helix voltage
may  be of the order of 20 rnA.

The  peak current drawn  from  the  helix supply  may  be  minimised  by  delaying the  rise of

grid  2 voltage  by  means  of capacitor C]  in  Figure  6.  The  value  of capacitance  is  dependent
upon  the  rise time  of the  helix voltage and  should  be  arranged  to  keep the grid  2 voltage
below 300 volts  until  the  helix voltage  has  risen  to over 1  600 volts.  A suitable  value for a
helix supply with  a  rise time  of 0.02 seconds from  zero to 2 500  volts  is  C]  =  O.04pF,  the
surge  helix current  being  reduced to approximately 3mA.

Towards the end of the life of the tube it is  likely that the helix running current will  rise
to about 3mA and the grid  2 voltage,  which  initially was  between  1100 and  1800 volts,  will
increase to about 2 000 volts.

July  1961 RIillEH
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SIC W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

SETTING-uP  PROCEDURE

moTuhnet:°f'::Wojpne8rapt|:::dureisrecommendedforsetting-upthew7/5seriesoftubesintheir

1.   Remove  screwed  lid  of mount.

2.   Ensure  that  the  mechanical  alignment  and  deflection  control  knobs  on  the  mount  are
set to the middle of their travel and that the two-position retaining catch is in a position
to allow the tube to  be  inserted.

3i!;tti:¥f:::r;;n:i:i:;in::::;::is§:::§j;;ctii:s::tip:;:;fp!:a::°i::::;;:bji::jjjin::h:e:i:t:Shii;n:::i:§i§iit{hii:ill::t::::::::§e[¥::!i

4.::::er:tfounbeojntht:etumb:ubnatsebyrjL°gt{trinoEeti:):W°-Positionretainingcatchtoturnoverthe

5.tch°a:ntehcet::t:=r:::d:,du:eiedasd:fatrheentoutb:r::sappops::?riateterminalsinthemountensuring

6.  Ensure that the  mount  is  properly  earthed.  The  collector  is  connected  to the  body  of

:£|;;ptr;y:h::n:tdrt;;:d::jo:e;ararrt:[f,n:ti::n#:a:d:a:::!i!ii[:i::db:°:dttFh:eo:d:y:Io:fp:igs:ta::¥I:n':Cn:Ete:::Tom:I:n:a!

7.   Replace  lid,  rna.king sure that the  interlock two-pin  plug  is correctly fitted  in  its socket.

8.  Apply  heater voltage and  allow one  minute  heating time.

9.   Pre-set grid  1  voltage to the value specified  on the  data sheet supplied  with  each  tube.

t°.%:;S;i;e::cru:rnrpe:n:t!.:i;:uc:o:rc:uL:::n|:hf:anis:it:cb:e:sr:rbjnat::;i,a:k:ttht:e#o:|[o:£sr;fg::v!#us:t;#ean8tes°bref'o°r¥

§¥?i::C:his:::arnr2::rj!.tnaddgrs:Y(e:.a:h:adteh:::r:::rce°nntt::I)a::u8t'V6e5amb;rtA`t.i:XeYhveonitsa¥:tsct£:
helix current may  be excessive.

A

tt.fi{tee::I,:c:::#!::::eccattehd°€::I:-hme::'nst|Lttcehr::,,;°!'oectth°artaatnt;8akrtvi(i::tog:?::°v|d4e2d!

12.;s#nit:Cth3:!ei':Tr|u:'i::|e|t°h:a:t'#::ha:}:i:V::ti;b:;n::d2.S:ovvfdni::hteh8r::Iie:::tra8:;;,;hrejsper:;Le:

3.fedj:::tat:gs:rna:I:sta:€n:sef::c:.[t:2Covno[:::ekj:oj:Scrte:sgtveunTj:njTeuTpphreo,;#jactuer::T,tea::

ciirrent is achieved.

14.  Ensure that all  of the eight r.f.  matching adjusters are  retracted.

July  1961 %7(::?



W7/5GA

W7(:€E
W7/5GA

Codes:  W7/5GB
W7/5GC

CONTINUED

STC

15.  Apply  an   r.f.   input  of  approximately  -15  dbm  and  adjust  the  input  and  output  r.f.
matching for  maximum  output. The  helix voltage also  should  be adjusted  for  maximum
output  if operation  is  required  under synchronous  conditions.  Increase the  r.f.  input to
obta.in the required output level; it may be necessary to make slight rea.djustments to the
control knobs to obtain minimum  helix current and to the grid 2 voltage to maintain the
appropriate collector current.

Note 13.-Once the tube  is  in  its operating  position  in the  mount and  is secured  by the
two-position  retaining  catch,  any  undue  pressure  on  the  tube  ejector  lever
will ca.use damage to the tube. Accordingly, care must  be taken to ensure that
the ejector lever is  not knocked  inadvertently, or, that when the tube is to  be
removed,  no  pressure  is exerted  on the lever until the two-position  retaining
catch  has  been  turned to clear the tube  base  ring.

TUBE  REMOVAL  PROCEDURE

1.   Switch  off all  h.t.  voltages  simultaneously.

2.  Switch  off heater voltage.

3.   Remove  mount  lid.

4.   Disconnect tube  lea.ds from  terminals  in  mount.

5.   Move adjusting  knobs to  mid-travel  positions.

6.   Rotate the two-position  retaining catch  to clear the tube  base  ring.

7.  Support the  base end  of the tube and  gradually apply  pressure to the tube  ejector lever
to ease the tube from  the  mount.

July  1961 %;(::e
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STC W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

Fig.1.-Typical  Power  Output and  Synchronous  Helix Voltage versus  Frequency
(3.6 to 5.0 G Hz)
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W7(5:!
W7/5GC

W7/5GA
Codes:  W7/5GB

W7/5GC
CONTINUED

STC

Fig. 2.-Typical Power Output versus Power Input at 3.7 G Hz (W7/5GA, W7/5GC)
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STC W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

Fig. 3.-Typical Power Output versus Power Input at 4.2G Hz (W7/5GA)
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W7/5GB
VNrl |5GC

W7/5GA
Codes:  W7/5GB

W7/5GC
CONTINUED

STC

Fig. 4.-Typical  Power Output versus Power Input at 4.4 GHz (W7/5GB, W7/5GC)
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W7/5GA
Codes:  W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

Fig. 5.-Typical  Power  Output versus  Power  Input at 5 GHz (W7/5GB, \^/7/5GC)
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W7/5GC

W7/5GA
Codes: W7/5GB

W7/5GC
CONTINUED
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I=ig. 6.-Typical Gain at Synchronous (Low-level)  Helix Voltage versus  Frequency
(3.6 to 5 G Hz)
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STC W7/5GA
Codes:  W7/5GB

W7/5GC
CONTINUED

W7/5GA
W7/5GB
W7/5GC

l=ig. 7.-Typical Cathode Current Control Circuit for W7/5GA
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W7/5GA
W7/5GB
W7/5GC

W7/5GA
Codes:  W7/5GB

W7/5GC
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Fig. 8.-W7/5GA, W7/5GB and W7/5GC Outline

r`roTE:-RAsic  FlcuREs AIE  iNCHEs

D'M MILLINITF`ES INCLes
A 376,  2   MAX. 14lJ/,6   MAX.
b a6 , sO±Oj 1® I.125±OcO7
C 73,0     MAX. 2?8      MAX.
D 9,27   MAX. 0.365  MAX.
E 73.a  ± 9.2 Zxp®  ± 11®
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SIC
I.W.I.   MOUNT
Code:  WM110A

W7//5€£
W7/5GC

Fig. 9.-WM110A Dimensioned Outline

A

Y
M FJ

a

lxii45o -mNflFTiE         I

Jr/,  |    , t.
\D'MXnyiTHDBAWALDISTANCEOF . +. L

ulH

TUBE  WITH

.K

4-,/r u.N'C.

H
LATEPIAL  MOVE- TAPF'ED  HOLES
MENT  OF  E}ASE IN  BOTH  SIDES.
10VI   INCHES  MIN. DENOTED  THUS  .t
D'MY(WITHDPAWALDISTANCEOFTUBEWITHOIITLATEPIALMOVE- P _D

DIM INCHES MILLIMETF`ES

CONNECTIONS

A 17.1 /2          MAX 444 ,5            MAX

a 7.1 /2         MAX i 90.5             MAX

MENT  OF  BASE)                                                                LEAD        ELECTF`ODE C 4.S/16       MAX 109,5             MAX

15  INCHES  MIN.                                                                      GPEEN                  QF`lD  1 D 7.750         NOM 196 ,85           NOM

BLUE                     QPllD  2. E 2.1/4  ±  1/32 57.2     ±   a.8

HEATEPlYELLOW F 4            ±  1/32 101,6     ±    0,8

G 3.'/2         MAX 88  ,  9            MAX11111111111
CATHODE

.             BPOWN              HEATER H 4.too   ±1/32 log,2      ±.0,8

B OPANGE           HELIX J 3.9/32 ± 1 /16 cO'3          ±   1'8

COLLECTOPI  EABTHED®0 K 1.7/8    ±1/16 47,6         ±   1,¢

L 3.5/16 ± 1 /32 84'1     .     ±   0'8IllI|±Iil-i-WAVEGUIDEFLANGE
M 9.3/4   ±'/8 95.3         ±  9,2

a                       a                         (NO.12A) N 1.1/4    ±  1/16 31,8           ±   1.6
I P 5.3/8    ±1/8 136,5       ±3.2

::          :.VIEW  IN  DIBECTIONOFAF`PIOW« Fl 1/2        ±1/16 12.7           ±   1,6

S 5.1 /16 ± 1 /8 128.6       ±3,2

T 23/32   +1/18 183          +   16

TEF`MINAL  SUPPLY U 2.11 /16±1 /18 68.3          ±   1,6
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W7/5GA
W7/5GB
W7/5GC

I.W.I.   MOUNT
Code:  WM110A

CONTINUED

STC

Fig.10.-Diagram showing Operational Controls of WM110A
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STC I.W.I.   M0lJNT
Code:  WM110A

CONTINUED

W7/5GA
W7/5GB
W7/5GC

Fig.111.-Outline of Waveguide Flange 12A.
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8E3

I

6.            .S.
DD

+.
H

6-HOLES
F

DIM. INCHES MILLIMETFIE

A 3.625    ±   0'005 92,08    ±   0,13

a 1.531     ±    0.001 38,89   ±   0,03

C 2.312    ±   0.cos 58,72   ±   0,13

D 0.859    ±    a.001 21,82    ±   0,03

E 0.795    ±    0.001 20,19   ±   0,03

F 2.128    ±    0.001 54,05   ±   0,03

a 0.328    ±   0.005 8,33   ±   0.,3   ,

H 0.281    ±   0.005 7,14    ±   0,13

J 0.196    ±    0.001 4,98   ±   0.03
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W7/5GC I.W.I.   M0lJNT

Code:  WM1110B

STC

Fig.12.-WM110B  Dimensioned  Outline
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MI L LI METF`ES

A 17.1/2           MAX. 444. 5             MAX

8 8.3/8           MAX. 212,7              MAX

C 4.5/16        MAX. log,5             MAX

D 7. 750          NOM. 196,85           NOM

E 2.1/4     ±    1/32 57,2        ±    0,8

F 4             ±   1/32 101,6      ±     0,8

a 3.1/2            MAX. 88 ,9             MAX

H 4.100      ±   0.031 104,14    ±    0,79

J 3.9/32   ±    1/16 83,3      ±    1.6

K 1.7/8     ±    i/16 47,6      ±    1,6

L 3.8/4    .±    1/32 95,3      ±    0.8

M 3.3/4    ±   1/a 9S'3      ±     3'2

N 1.1/4    -±     1/16 S1.8      ±      1,6

P 5.3/8    ±    1/8 136,5     ±    3,2

F\\ 1/2         ±     1/16 12,7     ±     1,6

S 5.1/18  ±    1/8 128.6     -±    3.2

T 23/32   .±    1/16 18.3      ±    1.8

U 2.11/16±    1/16 88.3      ±    1,6

W7/5GA
W7/5G a
W7/5GC

a

u



SIC I.W.I.   M0lJNT
Code:  WM110B

CONTINUED

W/5GA
W7/5GB
W/5GC

Fig.13.-Diagram  showing  Operational  Controls of WM110B

MATCHING  ADJUSTEF`S

TUBE f`ETAININQ

EPIVISOF`Y  INTERLOCK

MINAL SUPPLY  LEADS

TUBE  ALIGNMENT
•lNDEX  LINE  ON  F`lNG

AND TEF`MINAL  BLOCK
COVEF\

July  1961

Ta

UE

loll.'`0`'.I               © SUPITEFl'

/
\ELGFllD  2

BE COIN.
FIMI NAL0

HEATEPBF30WN

W7/5GA

W7//5fE

rl

rl GPIEEN  a                     YEL Low                  TUBE  CONN.
TUBE  CONN.               H.  CATHODE         TEPIMINAL
TEPIMINAL                    TUBE  CONN.

TEF`MINAL

VIEW  0F  END  .A'  WITH  COVEF`  F`EMOVED



W7/5GA
W7/5GB
W7/5GC I.W.I.   IvlolJNT

Code:  WMll10C

STC

Fig.14.-WM110C Dimensioned Outline

DIM.  X  (WITHDf`AWAL  DISTANCE
OF llJBE  WITH  LATEFIAL
MOVEMENT OF  BASE)  12%" MIN.

DIM. y qul"ImAWAL DisTANCE
OF  TUBE WITHOuT  LATEl]AL
MOVEMENT  0F BASE)  15  MIN.
• DENorEs: 4-%'i uNc TAppED

HOLES B0Tll  SIDES

July  1961

LEAD ELECTF]ODE

BLUE Gf]'D 2

YELLOW
HEATEF`

CATHODE

aREEN GPllD    1

BF]OWN HEATEF`

OFIANGE HELIX

COLLEC TOP  EAF`"ED

TEFIMINAL SUPPLy
LEADS  (22 " APPFIOX.)

DIM. INCHES MILL"ETF`ES

A 18.1/4          MAX. 412,8               MAX.

a 8.15/18      MAX. 221,0             MAX.

C 4.5/18       MAX. 109.5              VAX.

D 7.413          NOM. 188,29             NOM.

E 2.1/4   ±   1/32 57'2     ±     0,8

F 4            ±   1/32 101,8     ±      0.8

a 3.1/2          MAX. 88 ,9              MAX.

H 4.1/2  -±    1/16 114,3      ±       1.8

J 213/32±  1/18 61,1       ±       1,6

K 1.17/32 ± 1 /16 38,9     ±      1,6

L a           ±   1/32 152,4     ±      0,8

M 3.3/4   ±   1/8 95'3     ±,3.2

N 1.I/4    ±    1/16 ®1'8      ±       1.6

P 3.9/32  ±  1/16 83.3     ±      1'8

F] 1.1/4            MAX. 31,8                MAX.

S 4.3 /8          MAX. 111,1                   MAX.

T 2.S/8 APFROX. 66,7    APPF`OX.

U 4.5/32  ±   1/16 105,6      ±       1.6

BASIC  DIMENsioNS  ARE  INCHES

W7/5GA

W7(:8E
-24



SIC I.W.I.  M0lJNT
Code:  WIVI1110C

CONTINUED

W7//5:£
W7/5GC

Fig.15.-DiaLgram Showing Operational Controls of WM110C

rl

rl

July  1961 :::;.-.:::: .-25



W7(::!
W7/5GC TIW.TE   MOUNT

Code:  WIVI110CA

SIC

Fig.16.-WM110CA Dimensioned Outline

Y

MN

FP
I_X11

III I1450I •+              .S- |GT- ` d. I
I|,T=- I          I,Dill

U

I IILII .* I, Ill

+KD H

W/F  TYPE  CMF`  187  (MODIFIED)

DIM.  X  |Wl"DF`AWAL  DISTANCE
OF  TUBE  WITH  LATEPIAL
MOVEMENT  OF  BASE)  121/I"    MIN.

DIM.  Y  (WITHDBAWAL  DISTANCE

OF  TUBE  WITHOUT  LATEPIAL
MOVEMENT  OF  BASE)  1§ ''  MIN.

•  DENOTES:  4-I/.''  UNO  TAPFED

HOLES BOTH SIDES

LEAD ELECTBODE

BLUE GFl'D  2

YELLOW
HEATEF`

CATHODE

GBEEN GPllD  1

BF]OWN HEATEF,

OF3ANG HELIX

COLLECTOPI  EAPTHED

TEBMINAL  SUPPLY
LEADS  (22 " A.PPPOX.)

July  196J

DIM INCHES M I L LI METB ES

A 18.1 /4          MAX. 412,8                  MAX.

a 8.15/16        MAX. 227 ,0                 MAX.

C 4.5/16          MAX. 109,5                  MAX.

D 7.750             NOM. 196,85                NOM.

E 2%           ±    1/32 57,2         ±      0,8

F 4               ±    1/32 101,6          ±       0,8

a 3'/I                   MAX. 88, 9                    MAX.

H 4.5/32   ±    1/16 105,6           ±       1,6

J 2.13/32±   1/16 61,1           ±      1£

K 1.17/32  ±  1/16 38,9           ±       1,6

L 6              ±   1/32 152,4           ±      0,8

M 3.3/4     ±    1/8 95,3          ±      3,2

N 1.1/4       ±    1/1G 31.8            ±       1.6

P 3.9/32    ±    1/16 83,3          ±      1,6

Fl 1.1/4             MAX. 31,8                      MAX.

S 4.3 /8            MAX. 111,1                         MAX.

T 2.5/8  APPBOX. 66,7         APPPIOX.

U 4.5/32   ±   1/16 105,6           ±      1.6

BASIC  DIMENsloNS  AF`E  INCHES

W7/5GA

W7)5:E

®

u



STC T.WiT.   MOUNT

Code:  WM110CA
CONTINUED

W7/5GA
W7/5GB
W7/5GC

Fig.17.-Diagram showing OperaLtional Controls of wM110CA

n

1

July  1961

W7/5GA
W7/5G a
W7/5GC

-27



W7/5GA
W7/5GB
W7/5GC I.W.I.  M0llNT

Code:  WMllllocB

STC

Fig.18.-WM110CB Dimensioned Outline

Y
M(

FP
Xl N ±I

450 I+             .+- Ill,I,I),I      I

a
-+            -+- |lIDllI IIll,11[,1'111=.---

U

!llu* I. 111

|KD H

w/F  rvpE  CMB  229  (MODIFIED)

DIM.  X  (WITHDF`AWAL  DISTANCE
OF  TUBE WITti   LITERAL.
MOVEMENT  OF  BASE)  12VI "  MIN.

DIM.  Y  (WITHDf]AWAL  DISTANCE
OF TUBE WITHOUT  LATERAL
MOVEMENT  OF  BASE)  15 t'MIN.
I  DENOTES:  4-'/. '' lJNC  TAP FED

HOLES BC)" SIDES

TERMINAL  SUPPLY

LEADS  (22 " APPROX.)

July  1961

LEAD ELECTPODE

BLUE GRID  2

YELLCW
HEATEF3

CATHcOE

QF)FEN GPID  1

BF]OWN HEATEFl

OF]ANGE HELIX

COLLECTOF`  EAf`THED

DIM INCHES MILLIMETF]ES

A 18.1 /4          MAX. 412,8            MAX.

a 8.15/16     MAX. 227.0            MAX.

C 4.5/18        MAX. log,5            MAX.

D 7.750          NOM. 196 ,85          NOM.

E 2.1/4    ±   1/32 57'2    .±    0.8

F 4             ±   1/32 101,6     ±    0,8

a 3.1 /2            MAX. 88,9            MAX ,

H 4               ±   1/16 101,6     i   1.6

J 2.13/32±   1/18 61,1      ±     1.6

K 1.17/32±   t/16 38.9      -±    1.6

L 8               ±   1/32 152'4     -±   0.8

M 3.3/4    -±  i/8 95,3      ±   3.2

N 1.1/4        ±   1/16 31,8      -±    1,6

P 3.9/32     ±1/16 83'3     .±   1,6

R 1.1 /4                MAX. 31,8           MAX.

S 4.3/8              MAX. 111,1             MAX.

T 2.5/8    APPF`OX. 66,7APPl30X.

U 4.5/18       ±   1/16 log,5     `±     1,8

BASIC  DIMENSIONS  ARE  INCHES

W7/5GA
W7/5G a
W7/5GC

®

u



SIC

T^

I.W.I.   MOUNT
Code:  WM110CB

CONTINUED

W7/5GA

W7)58E

l=jg.19.-Diagram showing Operational Controls of WM110CB
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MEDIUM  PGwi3R  TF3AVELL!NG-.V\.ifAVE.  AMpl.!FIER  TUBES

CODES.`  IN716GA.,  VV7lGGC.,  W716GZ

-r`,

!n

a

These tubes are intended for use in microwave radio links in  the frequency  rar`ge 3.6 tc}  5.OGHz.

The  tubes  operate  in  four  types of  periodic  permanenl`magnet  focus  mounts,  in  which  they
will  give  the  performances  qiioted  in  these  data sheets.  The  codes of  the  mounts  and  their
associated tubes are as follows:-

WM111A  (W7/6GA):   WM111CA  (W7/6GC):   WM111CB  (W7/6GC) :   WM111Z  (W7/6GZ)

Each  type  of  mount  differs  from  the  others  in  respect of  certain  electrical  and  mechanical
features,  described  later,  which  afford  8  choice  of  frequency  range,  mounting  position  and
waveguide  size.  All  moilnts are designed  to permit easy  replacement of tubes under field con-
ditior's.

RADIO  FREQUENCY PERFORMANCE  INoto  1)
w7 leiGiz.         w7 /eiGA         w716iGc         vN7 leic,c

in                               in                               in                               in
WM111Z           WM111A         WM111CB       WM1.llCA

Operatingfreqilencyrange              3.6 to4.2        3.7 to4.2        3.7to4.2
Saturated  power oiltput.

typical  across band
Gain at 20W output. across

ba'1CJ

nli'1i',1„m
m@xim1'm

Gain  ;1t  low i`utpii[,  .1cross
band
miniiTium
maximum

Low-level -ay rich. satu rated
power output, minimum
at 3.6GHz

::3:Z8Ez
at 4.4GHz
at 5.OGHz

Noise factor at working output,
maximum

Beversc attcnuation at.working
outbut, minimum

AM/PM conversion at Working

Mod°:|tdptLi':hT:#ueT+s

37to41            37to41            30to  31

4030
AE)                                44

38
43

28                     28                     28

65                     65                     65

2.5                       2.5                 '      2,5

4.4 to  5.0   GHz

26 to 30        W

('h
lfl

38db
43           .db

28db

65            rJb

2. 5          0/db

Noise  in  any  4kHz  band from  0.5MHz  tc)  10MHz from  the c.arrior cloes  not exc.cnd  that
valud equivalent  [o 30db  noise  figure after  10 hours operation.

Matching
A  VSWB  of less  than  1.2:1  ii`aximum  over any  20MHz  band  is obtainalile al` both  inr.ut.

|i:/p8u8ttApmla;t:%€}ei2T#S:t#u:£Fy::I:nbetr:::ed#pa£:#'a:t#:1zV3:iangge:;b:e#:TIg#Rt';Cb:en;n?c:
mount optimised  for a workihg power output of 20W.

Note   1..    For  typical   power  oiitput,  gain,  and  hclix  voltage  `7ersiis  frequency  graphs  see
Figures  1,  2  and  3:   tor  typical   power Qul:put versljs  power  ir,plil` graDhr. see  I=ig-
ures  4   and   5:   for  typical   AM/PM   conversion  \jcrsus,  outpilt  ,r)ower  gra:)h   see
Figure  6.

Ma`/  1969

lTT   €omponent§   Group   ELlrope
Standard  Telephones  and  Cables  Limited
Electron  Device  Product  Grou`p
Electron  Tube  Division,  Brixham  Road
Paignton.  Devon.  TQ4  7BE
1.al    nQnQ    C:F;n7fi.  TAIAv  N.`    A.or`Ti        /iTt   ri3`i   I-`

VJ7/6GP`
W7/r3:3GC
W7 / 6G7-

FEE.
coMporlEi¢TS '
©  International
Telephofie  and  Toleo.arh
C or pore ti a n .
All  /ights  re3e,-\.ed.



CIPES:   W7/6GA;  W7/6GC;  W7/6GZ

TYPICAL OPERATING  CONDITIONS  (Note 2)

Frequency
DirG`ct helix  to cath;de voltage  (Note 3)
I)ircct grid  2 to cath6c|e voltage  (Note 4)

W]l&C]A.W716lf:1
W7/6GC

Direct collector  (ea+th)  to cathode volt
Direct gr`id  1  voltage  (Note  5)

i::e£;i:i:d|Xg:c:¥;e::t:anttworklngoutput
w71er3A.w71F5G,z.
W7/6GC

Director collector current
W716GA.W7/CfG2
w7/6GC

Low  level  synch. gain  at 20W output,
approx.  (Note  6)

• WJ I CJG A

W7/6GZ
Low  level  synch. gai'n  at  low outpilt,

approx.  (Note 6)
W7/6GC  .

Sc]turated  output at low  level  synch.

We;}X6:°Aiawe7/%PGP£OX.(Note6)
W7/6GC

Noise  factor (Note 7)
Phase sensitivity  (NQte  7)

d¢J/dvhel

chadnt:':q¥%?in(Notetl

3.7
2720

for ±1%  change  in  helix  voltage                                  1.0
for ±2%  change  in  helix voltage                                2.5
for ±% change in grid  2 voltage                            0.02

4.2
2680

0.5
+2,

0.5

43,
43.5

4.7
2640

340
900
T15
.0.5
r`,  +2

',(

65.5

65

/

1.0
.2.5

0.02

Note  2.  Electrode voltages are  referred  to cathode potential.  Tlie collector  is eai.thed.

Note  3.  Adjusted  to low  level  synchrc>nous voltage.

Note 4. Adjustecl to give required  collector cu-rrent.

Note 5.   Preset  value  for  switch-on.  Adjusted   for  minimum  helix  current  at  reciuired  power
leve,.

te  6.  As  will  be  seen  ln  Flgur8s 4  and  5,  an  Increase, in output may be achieved by setting
the  hL`lix  voltage  above  the  low  level  synchronous  value with  a resulting drop  in  low level
gain.

For  operation  at  outputs  abov. the  low  level  synchrorioiis saturated  values  specif ied,  an
increase in collector volts to reduce helix  current is recommended.

The  matching  adjusters  must  be  optimised  for  each  tube  at  the  required  operating fre-
quency and power I,evel.

Note 7. Measured at wo.rking power output ar`d low level synchronous voltage.

May  1969
WJ I elfl A
W7/6GC
V)!_I  I r`( -:r.'`
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CODES..  VV716G^.,  IN716GC.,  VV716C[Z

rl

`H

n

'•J

®

CATHODE
Indirectly heated oxide-coated type

HEATER

Heater voltage (Note 8)
He@teT voltage tolerance

long term average
short term fluctuations up to two minutes duration

Heater ciirrent
Hooter preheat time
Interruption time fc)r zero preheat

Min.             Nom,          Max.
6.3'

0.85
60

1.0

V

to%
as.%

1.15          A
Sac

10                see

Note 8.      The  heater  is  lisually  Supplied  by  a  d.c.  voltage  or  an  r.in.s.  eqiiivalent  at a fre-
quency  of  45Hz  to  65Hz.  Other  frequencies  of  supply  may  be  used  but  it  is
recommended  that  the  manufacturer  be  consulted  beforehand.  If  the  heater  is
operated  wlth  d.c.  it  is  preferable  to  make  the  free  heater  lead  negative with
respect to the cathode.

LIMIT  RATINGS
Voltages

Direct  helix  to  cathode  (Note  9)
Direct  grid  2 to cathode
Direct  collector  (earth)  to cathode  (Note 9)
Direct grid  2 to hellx
Direct grid  2 to collector
Direct grid  1  to cathode

N°te 9.     yu!rnr!eT:.mB:i:}ntgos 8rpee:gt::!#Dfa°t: Cs%::i:::US operation to avoid excessive heHx

Currents
Cathode
Helix           Absolute maximum to  trip supplies with

delay of less than 5 seconds
Swiicd:t#ftorra:;jteT:ngerthanloms

20mA for not longer than  150ms
10mA for not longer  than  1  see.
4.6mAfor not longer than 5 eec.

Direct grid  2

Power Dissipations    \
Grid 2
Helix
Collector  (Note  10)

Max.
100              rnA

4.5         rnA

0.5

7.5
12

150

rnA

W
W
W

Note  10.    Higher  values  of  collector  dissipation  are  periniss!ble  if  the  normal  convection

:83u:92£Sfstu£/gFnTi;tog?/Vmi::)C¥-ra::-:Pr:8nfg:rAascaoi,eenc%'8#;:i::i:{':y5°vi;
up to an altitude of  10 000 ft (.3 048  in) .  (See page 6 COOLING).

May  1969
w7/6GA   )
W7/&GC   1   -3
w7/6GZ    )



CODES..  VN7/6QA..,  IN716Gr`-.,  W716GZ

D.C. SUPPLY  VOLTAGES
The  collector  is  connected  to  the r)()dy  of the moiJnt via  the cooler.  It  is  intended  that the
mount  shall  be  opc`rated  at  earth  potential.   Voltages  I-riust  I)e  applied  in  the correct sequ-
Once. as given  in  the  "Se{tiflg-up  P.rocedure"  section  of  ti`cse clata  sheets.

Helix  Voltage
Adjustable for  required  working  cor`ditions, range
The  syr`chronc)us helix  voltage  for  individual  tubes

lies within  the  range
• a ipple and  regulation 'tolerance clepend  upon  acceptable phs.se

supap|;:nu,i::ta:cme?lil:::,edy,%,::;:snt;:::Tny?,i::,ln:pmo:axtii#o(nNd::leoTi.,
Note  11.  This  is  requirecl  to  avoid  excessive voltage di.op  at  switch-pn.

Collector  Voltage.
Set between work ing  I imits c,f
Fcir operation with depressecl  collector at 65mA  oi-80mA  it  is

recommended  that a  nominal  voltage of  1.9kv  be used.  (See Note

Grid  2 Voltage
Adjustable for required workirig conditions,  range
When adjusted  to give stated  collector currer`t

initial  range  is
end  of  life  limit  is

Grid  1  Voltage
ADJUSTABLE  for minimum  helix  current,  range

TUBE  MECHANICAL  DATA

Envelope
Dimensions                      )
Connectiondetail       )

TUBE  LIFE

Shelf  life                                )
Operational  life            )

Glass and  metal

As shuviJn  in  Figure 9

Subjec`t to guarantee

65mA
1.1     to    1.5

1.8

2.4   to   3.2  kv

2.45  to  2.75kv

20    krz

1.7 and 2.75 kv

6).

1.1   to   2.0  kv

80mA
•  1.3   to    1.7   kv

2.0        kv

-0.5  to--50    V

Life-end  points
(a)  Grid  2  voltage  greater  than  1.8kv  for 65mA collector current, or 2.Okv  for 80mA,

Or
(b) Helix  current greater than 4.5mA  for 65 or 80mA collector currer\t, or
(c)  Gain  or power deterioratLicJ  by  more than  2db from  ii`itial  figures.

Tube storage temperature range  (Note  12)                                    Min.  -60

Note  12. See page 8 for operating  conditions.

May  1969

Max.+80      0C

W7/6GA
W7/6GC
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CODES:   WM111A;   WM`111CA;   WM111CB;   WM111Z

f\

-i

a

-

a

GENEnAL DEScRlpTioN

These  approved   mounts,   in   which   W7/6G   series  tubes  operate,  incorporate  a  periodic
permanent  magnet  focusing  system,  r.f,  coupling and  matching elements, mechanical tube
focusing adjustments and a convection cooler.

Tohr%a#::f.ertfhr:sT8j?ieraenn°ctehse:r:ndr:Sg,i:i3;¥£:!°idsE€iyAS#tAhLarBCAeTrAsi!CESLaEncdTrfaf,.cPArL
DATA  and   a.F.  PEf]FOBMANCE  Sections.  and   in  the  relevant  drawings  given  later  in
these  data  sheets.

A  sheathed  cable  attached  to  the  mount  carries the electrode supplies, the collector conn-
ection  being  made  to  the  body  of  the  mount which  must  be at earth potential. The leers
of  this cable  are  effectively  choked  for  microwave frequencies.  Besistors are  incorporated
in  the  grid  2  and  helix  leads  to  limit  surges  on  the  WM111CA,  WM111CB  and  WM111Z
mou r'ts.

A  lid  (detachable  or  hinged  depending  c)n  moilnt  type)  provides  access  to  the  tube cctnn-
ections.  It  has  attached  to  it  a  link  which, when the lid  is in place,  is connected  to a twin-
lead  interlock  cable  attached  to  the  mount.  This  cable  may  be wired  into supervisory cir-
cuits to  ensure  that  ho  voltage  can  be  applied  when  the  lid is off and the terminals ins:de
the  moilnt are exposed. The  lid also provides microwave screening.

Optimum  adjustment  of  focusing  to  allc)w  for  variations  frc>m  tube  to  tube and  in  mount
in.inuf,ictiirc  is  tlchicved  i)y  the  use  of  ttiroe  r)airs  of  mech{inical  pc)Sitionlng  screws:    two
pairs align  the  tijbe  and  the otticr  r)air  move  a  mnonetlc  tJclloctor rtl@to.  (Sco  Figures  10,1 ?
14  and   lG).

Fine  arJjustmonts  to  the   matching  arc  made  by  tTiovcablc  stub  tuners  in  the  w,iveguicjrts
(See  Figures  10,12,14  and   16).

WM111A,   WM111CA,  WM111CB.   The  operation  of  closing  the  hinged  lid  automatically
locates  the  tube  in  the  mount  longitudinaHy.  Mating  rings at the base end of  the tube and
mount and  the collector cooler provide lateral  local.ion.

WM111 Z. The  tube is held  firmly  in the  mount at the collector end  by  the  cooler assembly
and  at  the  base  end  by  a  ring  in  the  mount  to  which  is  attached  a two-position  retaining
catch:  the  latter  is  turned  over  a  projection  of  the  tube base  ring  to  lock  the tube  in posi-
tion.  (The position of the retainino catch  is shown  in  Figures  10 and  12).

Each  mount  has a  tube  ejector  mechanism,  incorporated  in  the  coc>ler assembly, which  is
operated by an external control at the collector end  in thowM 111 Z  (See F igures  10 and  12) ,
and  at  the  base  end  in  the  WM111A,  WM111CA  and  WM111CB   (See  Figures   14  ar`d   16).
A  two-position  control  on  the  WM111Z  prevents  inadvertent  operation  and  possible  dam-
age to the tube.

the  design   c)f  the  mounts  is  such  that  tube  alignment  is  unaffected  by  normal  handling,
and tubes can be easily  replaced  under f ield conditions.

May  1969
W7/6GA
V\j`l/Cn:nGC
W7/6GZ



CODES:   WM111A;   WMllicA;   \..VM111CB,.   Vt./M111Z

R.F.  LEAKAGE

bnuptuptuY;Vaevgeugj:,ed:eyeejeti°t:r:res:PsapQaece at 2ow outpLit power                                      >8:        g£

MECHANICAL  DATA  (Mounts)

DiiTicnsions                             Asshown  in  Figures9,11,13and  15.
Mouii'ting position            That  vyhic`h  allows  correct  operation  of  the  collector  cooler,  see

COOLING  sectiqn  below.
F ,x,ng of mounts         ;:r:#e:. ftg::e;,:::#:a:s.zgT,:,:pT::i::t,ft:i.£ ,nnoc,hesubNC   non-magnetic

rovided  in  mount

u
B.F.  matching             ,      iiba'r:;in;-gj.;ble-;T{u-biLner's in :ac.h wa-veguide. (See Figures 10,12,

Waveguide connections  input and  output                                                  \
Flanges assnown in Figure  19 f9r connection  t? waveguide WG llA
(W8 229) .
Flanges  as  shown  in  Figures  t7  and   18  for  connection  to wave-
guide  WG12   (WFu87),   Tin   plated  shims  and  screws,  which  are
available  if  required, should  be  usecl for connection to brass wave-
gu ide f langcs.
Flanges as shown in F igure 20 for connection to waveguide WG 12A.

WM 111CB

WM 1 1 1 A
WM 1 1  1 CA

WM 1 1 1 Z

COOLING

Tlie  coHector  cooler  is  an  integral  part  of  the  mouiit.  Cooling  takes 'place  by  convection

3:8,gj:ejai:rp:=r:rctaithma;i::inmg°aunndtjie°3:roaitefis!np::;idpe°dsj#?trhjantveenfiecda.i|::tvywMwl]iiA:
WM111CA   and   WM111CB   are   for   horizontal   operation   and   the  cooling  fins  must  be
\,ertical.

i  :            :;::saLrj tf;°awcctehs°tuogha #:ecs°u°::|yr¥fui::Sa: :r:8.:%:Ctee:fp%rjantcuhr3: (ti:sT! ::°eunns:rteh:hca°tQt'he:

convection  cooling  is  eff icient.  The  cooler temperature ur`der ilormal  conditions of opera-
tion  is about  1350C above ambient.

A[  altitudes  lip  to  15  000  ft,  and  within  the maximum ambient temperatures specified  in
I    I          the  next  paragraph,  free  c`onvcction  is adequate  for  dissipatious  up  to  the  sp?.cified  limit

rating.  Where -it is reciuirec]  to exceed either the ambient  temperature or the collector dissi-
pation  limits,  forced-air-coolirig  is  ilecessary  and  the  manufacturer should  be consulted to
oLttain  the flow applicable to  indivicjual requirements. See also Note  10.

May  1969
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CODES:   WM111A;   WM111CA;   WM111CB;   WM111Z

a

-\-

A

®

ENVIRONMENTAL CONDITIONS

Operating   ambierit   temperature   range  ancl   altitude  for   full   specification   performance.
_|0°C  min. to +65°C max. up to    5 000 ft  11524m)

+60°C max, lip to  10 000 ft (3 048m)
+.55°C max. up to  15 000 ft  (4 552m)

Between  -10°C  and  -30°C  there will  be satisfactory  switch-on but some degradation of
performance may occur.

Storage ambient temperature range and altitude
~3o0C  min.  to +75°C max. up to 45 000 ft ( 13176m)

pROxiMITy OF MAaNEi-ic MATERiALs

Soft  magnetic  materials should  be  kept at  least  1   inch  (2,6cm)  away from the exterior of
the mounts.

Permanent  magnets  in  the  vicinity of the mount mijst be positioned so that the helix  curr-
ent   at   fully   saturated  output  does  not  increase  by  more  than  0.1mA.  Assistance  with     '
focusing  tests  in  the  presence  of  permanent  magnets  and  guidance  concerning  their  posi-, ;`
lion  is  always  available  from  the  manufacturer.

i-

ELECTRICAL  DATA

Platino`
Heater  and  heater-cathode        )
Helix                                                       )      to  body  of  mount,  maximum  voltage
Gricl  2                                                              )
Maximum  voltage,  supervisory  cable  and  interlock  to  body  of  mount
Maximum  current, supervisory  cable  and  interlock  to  body  of  mount

WM 111 CA ,  WM 111 CB ,  WM 111 Z
WM 1 1  1 A

Lead  Be5]stance  (including  limiting  resistors)
Grid  2

WM 111CA,  WM111CB,  WM 111Z
WM 1 1 1 A

Helix
WM111CA,  WM111CB,  WM111Z
WM111A

Heater  (Note  14)

Note  14.  Measured  at  2A.

May  1969
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cODEs-.  "]l®GA., "7lar3c-, v\i7/ac:z.

OPERATIONAL DATA FOR TUBE  IN MOUNT

Efficient  operation  of  a  travelling-wave  tube  in  a  periodic permanent  magnet  mount de-

¥je;,:jdosu:%oonrk::rot.a+nhepsr:Teeqru:%Lr:LT:i:r:trsebs:jj:`hgtT:{gaut,;Tfc:gfyd{5:or%d:js*:CST:3nc:::octobn:
achieved with  8itiler  low  he|ix vo!taoL. or  low cathcdc-c`urrent.

The  maximum  helix  current  is  like!\,' to occur wher. the l`elix voltage  is between  1200 and
2 000volts, the actual value of current being dependent upon the selling of the grid 2 volt-
age relative to the helix vQltage.

#ueens 3Yv!::hi!:gth°en{uf:e!ij;i¥::i?Lgts?at  the  helix  Current  does  .?ot  exceed  the  transient

A   suitable  cathode   current  control  cirqujt   is  shown  in  Figure  7.  The  grid  2  voltage   is

iu::n:g:I:fo:p:#j#s?;:nT!'#:2i:;I::rT;nieh:etce#te,i:r:;ii:a!:ehfa;i,irsteuhc:ppiyei,:x:!u!:d#y2tayfog:tfa::o#v#::,%s:
when  the  maximum  transiem value c)f helix  current dijring the rise of helix  voltage may  be
of the order of 30mA.

The  peak  current drawn  from  the  helix  supply  may  be  minimised  by  delaying  the rise of

?rsl!8e2evn%':::e#et#ip±etjbmYemo?at?,Se°h{efjaxp::i,:°±ecfu!tn£;guu,rd8b76rrhr:nvgae':et:fk::8atchj:agnr?8

2 voltage below 250 volts until  the helix  voltage has risen  to over 2 000 volts.

May  1969
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CODES`.  "7|6rs®^.,  VVI /Bt3r..,  W]16GZ

0

-..

®

®

SETTING.uP PROCEDURE
The following  procedure  is recommended  for setting-up  the  tube  in  its  mount  for opera-
tion:

1.   Ensure  that  the  mechanical  tube  focusing  control  knobs  on  the  mount  are set to  the
middle of  their travel.  Ensure  that  the  two-position  retaining  catch  is  in  a  position to
allow tlie tube to be  inserted  (WM 111 Z only).

2.   Ensure that the mount is properly earthed (Note  16).
3.   WM111Zonly.

(a)  Insert  tube  in  mount  (Note  17). At the end of the travel of the tube pressure  needs
to  be  applied  to  overcome  the  resistance  of  the  spring-loaded  cooler  f ins  and  the
spring  located  on  the  mc>unt  ring  before  the  tiibe  meets  the  stop  at  the  base  end.
The yellow index  line Qn the base Of the tube should be aligned with the black  mark

3{#sta|:g#;te!:8.L;h{;{2onoecbee#gryp::Lt8;i,T.atching,buttheadjustmentisnotcriticai,
(b)gr°!fii:,gft:rteutbheejtnutfej:ut'%hm°omuentpg;jtr::tnata,gnag:?itet*.;eo¥jut::n°;ettha?n¥n:!nc:t::°t';

turn over the p.ro|ection of the tube base ring (Note  18).
(c) Connect  colour-coded  electrode  leads  of  the tube  to  appropriate  terminals  in  the

mount.
(d)  Beplaco  lid.  Ensijre  that  the  Interlock  two-pin  plug  is  fitted  correctly  ln  its  socket.

3.    WM111^,  WM  111CA.  WM111CB

(a)  unscrew   the   two   captive   locking   screws  ln  the  hinged   lid,  dlsengage  the  sprlng
catch  and  open  the  lid.  Insert  tube  (See  Note  17)  tar  enough for the coloiir-coded
electrode  leads  to  bc  easily  connected.  No  damage  is caused  by  pushing  the  tube
fully  home;  it  simply  tends  to  be  partially  ejected  by  the cooler  on  releasing  the
base.

:r:te,t:¥a::`i#;genr:nnghtt:ii:ujbse2%o:o:s}Sa;7eri;i:5':i::em:|'cghniendg#thtthheeab#ucsktLnednetxjr::i
(b) Close  lid,  engage  the  spring  catch  and  fully  tighten  both  locking  screws  in  the  licl.

This  operation  automatically  moves the tube to  its correct  longitudinal  position re-
lative  to  the  mount,  completes  the  interlock  circuit and  prevents operation  of  the
tube ejectctr mechanism.

4.   Apply  heater voltage and  allow one  minute heating time.
5.   Preset grid  1  voltage to -15 volts.
6.#oatk:xt:eeefd°:'°±nyfjen3afujeT.Stmentsbeforeswitch!ngontoensurethattheheHxcurrentw"I

(a)  Sviiltch  off any  r.f. drive.
(b) Pre-set  grid  2 voltage  (cathode  current control)  to give about  1.3kv when switched

on;  this  corresponds  to  a  cathode  current  of  about  65mA.  At  lower  voltages the
helix  current  inay  be excessive.

7.   After the one minute cathode pre-heat, switch on collector voltage at  1.9kv.

May  1969
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wi1eeA.,w.i18fse.,INT1&ft:z

•`; 8.   Switch  on  simultaiieously  the  helix  voltage  at  2.6kv  and the grid 2 voltage to the pro-
set value. See Note  15.

9.:%jnutstafs?Cgur:in!Cv°o|::3:kj::::rt££Veu*tjjT!ThuemrfeJi:edcu:;iretctaonrdcr:Preeanttt%e¥ch#juft:

::fpr:,:iT,::el:":`v:%Fe3!:ls#1:iig:eaiTgsufdaig,o#gx#.:
cjuTput   i'f  operation   is  requiretJ  uncler  low  level  synchronous  conditions.  Increase  the
rmfi.:nhpe|:xt:u:?et:i:gtr|3r2eqv:ji:¥g8°tuotpmuati*%:,'T;ar;p#)Sr:aft°ec::i,negctco°rn:i:[eknnt°abnsdt°mTt!cnj:

irig adjusters.
N°tel5.:*:V|g#xtahnadt#:%r2sev:titma3e:::het£:i:e£3rpY:::t#:y]SL:°i3;:htfr::atno;:a;£{

Note  16.   The  collector  is connected to the body of the mount and  its earth path  is via
the  mount  body  arid  the  chassis  tQ  which   the  mount  is attached.  A  black
lead  is  included  in the cableform  carrying  the terminal siipply  leads:  one end
of  this  lead   is  conrieeted  to  the  body  of  the  mount and  the other  may `be
earthed  to  provide  all  additional  eartr.  path.

Note  17.   The  insertioi`  of the  tube  requires a free space between the lid of the mount
and   extraneous  equipment.  The  space  reciulred  is  specified  for  individual
mounts  in   Figures  9,11,13  and   16.

Note  18.  Once  the  tube  has  been  secured by the retaining catch, it is important to en-
sure  that  the` tube ejection  mechanism  is  iiot operated  inadvertently:  failure
to  observe  this  precaii[ion  will  result  in  the tube  being  damaged. To  mini-
mise  this risk  tl`e  mecl`anism  is designed  so  that  the  tube  elector knob (See
Figures  15 and  16)  must lie pulled outward before the lever can be moved.

REMOVAL PROCEDURE

10.   Apply   an   r.f.   input  of
matching for maximum

( t   1.    Switch  off all  h.t.  voltages simultanc.ous|y.

2.   Switch off heater voltage.
3.   Move adjustir`g  knobs to mid travel  posltion.
4,    WM111Zonly

(a)  Bemove  mount lid.
(b) Disconnect tube loads {rorri  tiirminals.
(c)  F`olato  the  two-position  re\alf`ino  catch  to  clear  the  tube  t)ass  ring  and  thus  allow

tho spring  loadud coolirig  f lrts to pusl`  ll`e  lube outwards.
((I)  uft  and  pull   `1`o  tube  uju.:Ior  luvor  to  li¢o  the  i`olluclor  froin   11`®  coollt`u   flnatind

witlidrow  Llio  `ulju.
•`1.    WM Ill A.  WM 111 CA,  WM 111CB

(a)  Unscrew  the two captivo  locking scrows  in tlie lill`ged  lid, disengage  the spring cati`h
and  lift  lid  and  thus allow  the spring-loaded cooling fins to push  the tube outwards.

(b) Disconnect the tube leads from their terminals.
(c)  Pun  the  tube  ejector  lever  to  free  the  collector from the cooling fins and withdraw

the tube.

W7/6GA   )
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CODES..  V!F16£A\`,  "716QC',  INTIBC±Z  \

Fig.1.   Typical Power Output versus Frequeney
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r`.oD`E:S..  IN7i8G;A.,  IN7lceG.,  VN] 16GZ
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Fig. 3.   Typical  Low-level-syn€hrorvous !1alix Voltage versus Frequency
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cODES'.  IN716G^.,  IN7/6GC.,  IN716t3£

F:ig. 5.   W7/6GA Typical Power O`It.put versus Power Input at 4.2GHz
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C£ODES..  IN116GA',  IN718GC.,  IN716QZ

Fi8. 7.  typical Cathode Current Control Circ(lit for W7/6F Series Tubes
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CODES..  IN716GA.,  IN716GC.,  IN]16G;a

Fig. 8.  W7/6GA, W7/6GC, W7/6GZ Outline

a

Dim. MillimEt,BS Inches

A 370£          max. 4 #             ,r,ax.

0 as,20 *    Q,18 '426    ±       Oa07

C 7 3J)          max. 2 3                         fTiax.

-P 9,27         max , 0.368                 n`Qx.

€ 4a,a           iLon). #                nQ,n'

M)llimQlre dlmmiiom er. derived ltotn
th. of lqinal Inch aiiii|iitlonl.
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1
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3 BFIOWN HEATER
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GODE:   WM111A

Fig. 9.  WM111A Mount Outline
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Lead E loot,ode

OLUE C,f'10  2

Y € i 1 C}W
11E^TER

CATiior)E

GRtEN (;'llD   I

BROWN HEATER

Of'ANGF_ HEL'X

BLACK
COILECTofl

a  E^FITH

I,Et)
H.T.

(NTEnLocK

TEfowlNAL  SUPPLY  LEADS
(LErlcTH  72in.  APPROX.)

r,`'n. Inches

A o#               max. -t '7,5                 mat.

A 8 li               max. ?21.0                n\on.

C 4;            i       T'6 'On.8      i        I.6

r) 7  '50             nom. 19G ,85               nom.

E ?,/.            ±      6'3 I,7,2     i      a,4

F 4±* '01.6      ±       a,4

r) 4;                   m8I. '1  I,1                    max,

„ 4i:        ±      i loo,2     i       3,2

J 2;±* C'6,7       ±         1.6

\ #     i   ri 38,9     i      0,8

L ®             +-      ±2 152.4      ±        0,a

M 3%±! 95.3     i       3.2

N 1%±k 31.0       ±         I.6

f, 3£±± 83.3     ±       '.8

r\ I '4                     rna,, 31.8                 rnal.

S 4'/,                 nom. I '4,3                nom.

I 2 i                    8PP'oX 66.7              apprdx

U 4:        I    ii 1''.1        ±         I,6

V 2T:        ±     ± 52.4      ±       0.8

\V 1                          max. 25,4                max.
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CODE:   WM111A

Fig.10.   Diagram Sl`owing Operatioiial Controls Of WM111A
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DEFLECTION  ADJUSTMENT
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PART  SIDE  VIEW  SHOWING
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GREEN  G|
TUBE  CONN.
TERMINAL
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TUBE  EJECTOR  ARM
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ADJUSTERS
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Y EL LOW  H.  CATHODE
TUBE  CONN  TERMINAL

'
VIEW  OF   END  'A'  WITH  COVER  OPEN

BROWN  HEATER
TUBE  CONN.  TERMINAL

TUBE  ALICNMENT  INDEX
LINEON    RINC&
TERMINAL  BLOCK  COVER

.,

-SUPERVISORY
INTERLOCK

MATCHING  ADJUSTER
LOCKINC  SCBEW
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CODE:   WM111CA

Fig.11.  WM111CA Mount Outline

OIM.  X  WIT}tDRAWAL  DISTANCE  OF  TUBE
t LATERAL MOVEMENT  0F  BASE)n,M'N,

Lead EltM=',ode D;in. Inches

lTHDf!AWAL  DISTANCELATERALMOVEMENT  OF  BASE)
BL|'E GRID  2 A t6±                max 417.5                   max.

YELLOW
HEATER a 8#              max 227.0                 max.

ES: CAT„OOE
C a!           +      -T_ 104.8      ±           I,6

bTNCTAPPEDHOLESBO"SIDES..,T'.. CflECN Gfl'D  ,
8_'6

D 7.750             now 196,85            nom
BF]OWN HEATEf`

E 2%±* 57,2    i       0.4
OftANGE HELIX

i 4±fa, tot.6     ±        0.4

BLACK
COLIECTOF`

*1*S0®EL.-Pa0uPERV|SoRy0:'RCUIT
a GROUND G 4:                     max. „1.I                 max.

H 4it       ±      i 103.2     ±         3,2

J 2i±± 66,7     ±         I.6

K #      ±    3: 38.9    ±        0,a

L G           +-     ±2 1§2,4     ±         0.8

M 3%±! 95,3     ±        3.2

N 1%          I     it 3'.8     ±          1,6

P 3.i      ±    i: 83,3     i         1.6

Vl I:W  IN  DIREcl.ICIN

Fl '%                     max. 3'.8                 max.

S 4`A                       oorrl. 1  '4.3                   nom.

OF  ARRO`W                     I                 N®" W®,a T 2 :                  app'ox. 66.7              £pp'ox.

U 4,=        1-     * 112.7      ±           I.6

h-pp L:;-= V 2+.       ±    ± 52.4     ±        0,8

W I                             ,Ttax. 2S.a               nrol.

May  1969
W716KiA  '
W7/6GC    )-18
w.IF\r=7   \

u

LJ



CODE:   WMlllcA

Fig.12.   Diagram Showing Oper@tion@I Controls of WM111CA

1

illJ

COVER  SECURING

COVER  SECURING   CATOu

GREEN  Ci

TUBE  CONN.
TERMINAL

BLUE  G2

TUBE  CONN.   TERMINAL

TUBE  EJECTOR  ARM

MATCHING
ADJUSTERS

May  1969

-_

YELLOW'  H.  CATHODE
TUBE  CONN.  TERMINAL

BROWN  HEATER
TUBE  CONN.  TERMINAL

TUBE  ALir,NMENT  ]NDEX
LINE  ON  RINC  &
TERMINAL  BLOCK  COVER

/'

SUPERVISORY
INTERLOCK

MATct.llNG  ADJUST ER
LOCKING     SCREW

W7lFife^  '
v„lcro(:.   I
\,11,

I

VIEW  OF  END  `A'  WITH  COVER  OPEN



CODE:   WM111CB

Fig.13.   WIVI111CB Mount Outline

`'M

YN FP

r-,  -     ,I      -_I,,'iifeT J&
II

III

as.< +E-. C-C-I

DTUB[EJ[CTOR(SllowN[XT[.`NDwli-NcovrRIs

\\

1

I-
G           L\I ` ` ` ` \¢t+nD C-C1-C=C=

I \•        Exiended a
I_C

U
K

H

A

!o!,I,:N         IRr                                       rJl

WI THCiJT  LATERAL  MOV
'Sn'  M'N.

*    DENOTE-S
it  -!j.n.  UNC  TAPPED Hol

Mtiy   19(59

=MENT  OF  BASE)TANCEOFTUBEEMENTOFBASE)
|,,rd C l®c ,,ed€ .   r-'''tl. 1r'ches M"'me',es

B||'E Gf'10  2 A '6 ,i              rnox. 4 '7.5                 mal.

YELLOW ''E^TEn r\ a*             m'x

ES BOTH SIDES+EI®#.,•'CN-
CAT„ODC

C 4:-t '0,\.8     ±          I,6
C,flEEN C,RID   I

D 7` 750                nom. 19Ct.85                nom,
BROWN HE A TE F]

( 2,A         ±      i 57.2      ±         0.4
OF'ANGE }IE  LI  X

F 4=*4 10'.6      ±           0.4

BLACK CoLiEcroi]aGf`OUND
G 4 ;                      rr,ax - I  „.'                  rnaxl

H 3li± 'On,J     ±         3.2

J 2i= 66.7      ±           1,6

I: #± 35,7    i        0,8

1 6±±-

M 3.i           ±       i 95,3      ±          3.2

'' '',.      i   i 3',8      ±          I,6

P 3fi         ±      Tt 83,3     ±         '.6

f' '',                   mat. 31,8                     iiiax.

S 4 ,/,                   nom I  '4.3                   nom.

T 2; ®*. f`r,. 7                 a„p'ox

u 4+^t „5.9    i        I.6

I
23  5  Ibs V 2*b        +-      i5, 52.A      ±          0.8

'0,7  kg. W 1mal

W7/6GA   )
w7leiGc  \-2f ]
W7/6'GZ   '



CODE:   WM111C[
__-_                                                                                                                    --                        .=

Fig.14.   Diagram Showing Operational Controls of WM111CB

-`

I/`'

a

a

COVER  SECURING
SCREWS

COVER  SECURING  CATCH  I

GREEN  G|

TUBE  CONN.
TERMINAL

BLUE  G2
TUBE  CONN.   TERMINAL

TUBE  EJECTOR ARM

MATCHING
ADJUSTERS

I,wl:".,    I q(<,()

I

VIEW  0F  END  'A'  WITH  COVES  OPEN

YELLOW  fi.  CATHODE
TUBE  CONN .   TERMINAL

BROWN  HEATER
TUBE  CONN.   TERMINAL

TUBE  ALIGNMENT  INDEX
LINE  ON  RING  a
TERMINAL  BLOCK  COVER

.'`

SuPERVISORY                                   +  `   I
lNTERLOCK

MATCHING  ADJUSTER
LOCKING  SCREW

Wlli`,rlr'.   \'



ie,,:
Fig,15.  WM111Z Mount Outline

t---Y--
I.x

D'M.   X

(B!!THAVDAV¥¥8TF

TUBE  WLTH
LATERAL  MOVE`
MENT OF  BASE)
10y2lNCHESMIN.

DIM.Y

(Wl"DRAWAL
DISTANCE  OF

4 -I,i   u.N.C.
TAPPED HCLES

K           INBOTHSIDES       I_LL|_
pD Dim. 1nches Mi'limetre§

JBE
A '7%                 max. 4 44,5               max.

!dsE)                                                         Load              Etewodo a 7%             max 184.9                max.

GREEN            GFllo  I C 4.'25    ±    0.040 'Ow.7B      I     I.02

D 7.750          nan. 198,85             nom.
uE               CRID  2BL-flQ.YEllow     :::HTEo:E

E 2,/.      i    * 57.2       i    0.a

r 4±ri 'ol.6        -±    a,8

1'

C

BF`OVIN          HE ATE F`OF`ANGEtj€uXBLACKCol.LECTO R8.GF`OuND53,AVGF,'`2A,1AVEGUIDEFLANGEoho.12A)TEF"lNALSuPPLYLEADS(LENGTH36APPROX.) G 3„                max. 88.9               max.

H l,,oo    ,        \`T '03,2       i    0.8_T
J 3£    ±    ii 83,3       ±    '.6-

-r-W
t` 'J±* 47.6        ±     ',6i: 1

8'3£-±
I53

84.I         ±    0®

__--
^1 .1%± 05.3        ±    3,2

~LLVIEWINDIRE
N 1%± 3'.8        ±     1.6

TICN F, 5:± 136.5        ±    3.2

OFARROW       ~
F)

'/,± 12,7          ±     1.6

S 5*±i '2a.6       ±    3,2

T #± IT6 18,3        ±     I.6

U 7,/,         ± 'Tg '90.5        ±     I,6

V 5'-h 127,0        ±     I,6

W -937         ±    0.040 '25,40     ±    I.02

21  'be Z 3,A      ±    i 88,9       ±    ',6

'0.9 k93 AA '±± 25.4       i    0,8

w7/6GA   )
W7/6GC    I-22\^,, 'cr,   \
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CODE:   WM111Z

Fig.16.   Diagram Showing Operational Controls of WM111Z

A=-
MATCHING  ADJUSTERS

TUBE  ALIGNMENT

|N?E%ML[.LNAEL°BFL8tNKG
COVER

VIEW  OF   END  'A'  WITH  COVER  REMOVED
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CODES:   WM111A;   WM111CA

Fi6.  i7  Outi"e OF FiAN6€ .6i! FOR "Iii^

M,ly  1969

L_. _ ._' _._'.__ .i

t'b* „Hrty„b t 'hctut

A COJE,P -
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C as.,,       `.    0^0 '#±h
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t 7.rs       ,     018 '87,     i    oco7
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Travel I ing-wave Ampl ifier Tube W7/6GLF

Description

This   tube   is   intended   for  use   in
microwave   systems   in   the   f requency
range   4,7GHz   to    5,45GHz.
It   operatB§   in   a   periodic   perman-
ent   magnet   mc)unt   type   WM111LF-in
which   it   will   give   the   performance
quc]ted   in   these   data   shBBt§.

The   mount   is   dE3signed   to   permit
easy   replacement   c)f   tubes   under
field   cc)nditic)n§   and   is   fitted
with   a   cc]nvection   cooler.

The   I.f .   input   i§   thri]ugh   a   type   N
coaxial'  cc)nnector;   the   c)utput   is
in    WG12(WFH87).

Ftadio  Frequency  Performance

f,    range                             (GHz)4,7   to   5,45
Po(sat)   at   optimum

Vhe|,    min.(Nc]tel)(W)                                   25
Po(wkg)                                           (W)                                         1D

::::::rE:t!:3)        (dB)         40to4B

::n::(::!!   across(dB)                     3u

#D::l::i:#92oise  p::::                      28
noise   in   any   20kHz   band   from
0,5MHz   tc]   10MHz   f`rom   the   carrier
di]e§   nc)t   exceed   that   value   equiv-
alent   tc)   N   =   30dB   aftBr   10   hours
operation

F]evBr§e   attenuatiion

A;;p:°£::€!is:::.   (dE)                       65
at   Po(wkg),    max.    (0/dB)                     2,5

Fixed   broaclEiand   match
input   V5WF}    (cc]ld),    max.                 1,7:1

--    -C)

Typical  Operating  Conditions

f.                                                              (GHz)                  5,25

#i!;:(#:::,1,,2'  (::)
(v)
(kv)
(  lLA  )

:::latpo(wkg,          (:i)
Icol
Ik                                                                (rnA)

Gmax   at    po(wkg)              (dE}

2'85
1,65

_10

2'1

10

0'25
90

90'25
45

:0::a:;(:5g:ptimum   (dB)                     27
Vhe|                                            (W)                             30

Vh                                                              (V)

Ih'    nom.                                      (rnA)

Environmental  Conditions

OF)erating   temperature   ranges
up   to    1500m(5D00ft)     (°C)    -10
up    tc)    3000m(10000ft)(OC)    -1D
up   to   4500m(15D00ft)(°C)    -10

Stc)rage   tempBrature   range
up   to    14D00m(45000ft)(C][)-30   to   +75

5atisf actory   switch-c]n   ancl   pert orm-
ance   tc]   a   relaxed   spEcif ication   is
achieved   at   -30°[

Humidity   95%   at   35°[

NC)tB   1.    VhE3|   0ptimised    for   minimum
Gmax   at   Po(wkg)    across   band.

Note   2.   Electroc]e  voltages   are
referred   to  cathode
potential.     The   collectc)I
is   Barthec].

Note   3.   Adjusted   f`c}r   required
lcol.

Dutput  vswR   (hot),   max.            2,3:1         N°te  4.   ::::::::gf::  ::::::T.

January   1973                                                                                                                                                W7/6GLF-1

©     1973  International  Telephone  and  Telegraph  Corporation

6323/W7/6GLF    E Components Ill



Travel I ing-wave Ampl ifier Tube wl/6Gl:I      `

Fig.1      Typical   Power   Output   versus   PI]wer   Input.
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January   1973 W7/6GLF-2



Travelling-wave  Amplifer  Tube vNil6CrH+

Fig.   2   Plot   of   Typical   Gain   at   low  Output   versus   Frequency.
(VhE|  optimi§ed   for  max.   gain   flatness   across   band,   as   Specified
on   data   sheet   supplied   with   each   tube)

4, 8                              5,0                              5, 2                              5 ,4                              5,6

f   (GHz)

January   1973 W7/6GLF-3



Travel I ing-wave Ampl ifier Tube W7/6GLF

Fig.1.    W7/6GLF   Tube   Outline

.

hel

7,

a
E

January   1973

I) im Em a i o n s
mm |n.

A 376,2      max. 14,813    max.

13 36,20   ±    0,18 1  '425   ±   u,007
I 73'0      max. 2,875   max.
I) 9,27   max. 0,365   max.
E 46,D       nom. 1,813    nom.

Nc]te   1.   Flexible   leads   as   fc)llows:
Green
Blue
Brown
Yellow

W7/6GLF--4



Travel I ing-wave Amplifier Tube W7/6GLF

Fig.   2.      WM111LF   Mount   Operational   [ontrol§

10

L a c] en d
1.   Fc]cus   adjustment   knobs.                             6.   Blue   g2   tube   connection   terminal.
2.   [ovBr   securing   §crBws.                               7.13rown   h   tube   connection   terminal.
3.   Cover   securing   catch.                                 8.   TubE   ejector  arm.
4.    YBllow   h/k   tube   connectic)n   term-     9.   Tube   alignment   index   line   on

inal.                                                                              terminal   blc)ck.
5.   Green   gi    tube   cc)nnectic)n   tel.in-          10.  Supervisc)ry   interlc)ck.

inal.

January   1973 W7/6GLF-5



Travel I lng-wave Ampl if ier Tube W7/6GLF

Fig.    3.       WM111LF    Mc]unt    Outline

January   1973

End view at arrow Z

W7/6GLF-6



Travelling-wave AmplifierTube

a

W7/6GLF

Fig.    3.       WM111LF-Mount   Dutline   -Continued

Dimensions
mm in.

A 417,5       max. 16,438    max.
8 280,1        max. 11,063    max.
I 1D4,8        ±1,6 4.125   I   0,063
D 196,85    nom. 7,750    nc]m.
E 57,2      ±0,4 2,25       ±D.031
F' 101'6       ±0'4 4,0          ±0,D31
i 111,1          max. 4,375   max.
H 103,2       ±3'2 4,063   i   0,125
J 66,7       =1,6 2,625   ±   0.063
K 56,4       ±D,8 2,438   I   0,031
L 123,8       ±1,6 4,875   I   0,063
M 95'3      ±3,2 3,750   ±   0,,125
N 31'8       =1,6 1,250   I   0'063
P 83'3       ±1,6 3,281     ±   0,063
F( 85'7       ±1,6 3,375   ±   0,063
5 114,3        nc)in. 4,50       nom.
T 66,7      apprc]x. 2,625   approx.
U 111,1          nom. 4,375   nom.
V 52,4      ±0'8 2,C]63    +    0,031
W 25,4      max. 1,OD        max.
X(Nc)tB    8)Y(Note9) 317,5      min. 12,50      min.

381'0      min. 15,00      min.

Notes

1.    Tube   ejector   arm   (shown   Extend-
ed)    when   cover   c)pen.

2.   Type   N   female   connector.
3.    F-langB   WG12    (5985-99-083-0042).
4.   Asterisks   denc]te   fc)ur   i/4   in.

UNC   tapF]ed   holes   bc)th   §ide§   of
mc) u n t .

5.   Female   jackscrew.
6.   Cable   length   30,5cm   (loft)

a P P rc, X .

7.    26P-JT[2-HII)    (PyB   [onnectors)
with   pins   MRA[   62P.
Pin     Ct]nnector     Pin
L-h
F                +h/k
Cg1

Tg2

January   1973

Dimen§ic]n   X   is   the   withdrawal
distance  c]f`   the   tube  with   lat-
eral   mc)vBment   c]f   the   base.
I)imensic)n   Y   is   the   withdrawal
distance   of`  the   tube   withc)ut
latEral   mc)vement   c)f   the   base.

W7/6GLF-7



These   components   are  available  from  :

lTT   Components   Group   Europe

Standard  Telephones   and   Cables   Limited,

Valve   Product   Division,

Brixham   Boad.

PAIGNTON.   Devon.   TQ47BE

Tel,     0803  -50762               Telex  :  42830



STC
SPECIAL    VALVES

S-Band   Low   Noise
Travelling-Wave  Amplifier  Tube

Code:  W9/2E  (CV6090)

W9/2E

The   W9/2E   is   a   low   noise   wide-band   travelling-wave   amplifier   tube   for   use   in   the
frequency  band  2.5  to 4.1  Gc/s.

49ihLevAt.uoboe5cj;n:Ph::it?tdw!i|g;v°:etnh°ejdperTo°ru#:Sncetyqpueot::5]-nLYhAe-s°e°:'ata4::-eLe¥st-°°58°r
The design  of these  mounts  permits  easy  replacement of tubes  under field  conditions.

®

®

RADIO   FREQUENCY   PERI=ORMANCE
Operating frequency  range
Sa.turated  power oiitput,  minimum

maximum

Gain  with  input  less than  -40 dbm
minimum

maximum

The ga.in  over the frequency  range does  not vary  by  more than
Noise factor at small  signal  levels

Reverse attenuation

Matching

f¥:q:ejnucsiteTewni:i8:eie?:Ctehs::rz.;:¥e:ntdhfe:se::Tnm2e:]daetd3{:e€:;s|Cyband.Thematchatall

fFgr#ehss4SA:#ngn8aiTi  noise factor  and  V.S.W.R.  as functions  of frequency  are shown  in

April  1967                                                                                                                                 W9|IE-I

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Offlce,  Telephone:  Footscray 3333    Telex: 21836

C     O     M     P     O     N     E     N     T     S                  G     R     O     U     P



W9/2E

Code: W9/2E  (CV6090)
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS  (Note 1)
Frequency
Direct grid  1  voltage
Direct  helix voltage (Note 2)
Direct  collector voltage

Direct grid  2 voltage  (Note 3)
Direct grid  3  voltage (Note 4)
Direct grid  4 voltage (Note 4)
Direct helix current
Direct collector current (Note 5)
Grid  currents  are  negligible
Saturated output at synchronous  helix voltage

3.3
-2.5
400
600

or Vhe|  +ZOO
30

100
200

0.7
400

Gain with  input at  less than  -40 dbm
Noise figure
Note 1.   Electrode voltages are  referred  to cathode  potential.
Note 2.   Adjusted to synchronous volta.ge.
Note 3.   Adjusted  to give  required  collector current.
Note 4.   Adjusted  to give  minimum  noise factor.

8mw
9dbm
46db

7.4                    db

Note 5.   The   collector   should   be   at   earth   potential   but   to   facilitate   monitoring   of
collector current  it  is  isolated  from  the  circuit.

CATHODE
Indirectly  heated,  oxide  coated.

HEATER
Heater voltage (Note 6)                                                                                  5  ±  3°/a                  V
Heater current                   min. O.45                   nom. 0.55                               max.  O.65                   A
Pre-heating time                                                                                                                120                      sec

N°te6.{rh:a:tu:ehen:cty:if:;3::Stu:ir::#u:?c!ie:d:I:fe¥deabuedt.:C:::hs:#a:yeb:rusaend:.umtit.i:qr%a|e#:nadte3

LIMIT   RATINGS   (Note 7)
Tube da.rna.ge  rna.y  result  if any one  of these  ratings  is  exceeded.
Direct collector voltage
Direct helix voltage
Direct grid  1  voltage
Direct grid  2 voltage
Direct grid  3  voltage
Direct grid 4 voltage
Direct  helix current
Direct cathode current
Note 7.   All voltages are  relative to cathode.

April  1961



STC

®

®

Code: W9/2E  (CV6090)
CONTINUED

W9/2E

D.C.  SuPPLY  VOLTAGES

byca°:|ercot::ecd°n83eActsj::k:St:,audgeg}bnyg.ounn:too:i:°bcakseet.optthheervae,'veec.trodeconnectionsaremade

Collector voltage  range (Note 8)
Synchronous  helix  voltage for  individua.I  valves

lies within  the  range

Grtdo:kY:!t:5en!it::i:S#j:|ejnt°thteherarnegqeuj(rNe:tee)

Grid  1  voltage  range (Note  10)
Grid  3  voltage  ra.nge

Grid  4 voltage  ra.nge

550 to 650                        V

350 to 450

12 to  55
0 to -75
50 to 150

150 to  300

Note    8.   The collector volta,ge  must  be equal to Vhe| +  200V.
N°te    9.   !#eonf fjS!u,:tmeft :s°545°v°.PA  COIlector  Current the  initial  range  is  12 to  40V.  The

N°te4°.:,he:trraonn8ebe°afm8r:db:asv:'ft:8beo::r_mj6jvmoitTj:°s!:ftisb,°e.t°-{°V.Forcut-Offofthe

MECHANICAL   DATA   (W9/2E)

5n::e;::p:e?.n:d...i|s)

May 1966

Glass and  metal

As shown  in figure 4.

W9/2EJ



W9/2E
I.W.I.  Mounts

Codes :  495-LVA-005
495-LVA-005B
495-LVA-005C

STC

GENERAL   DESCRIPTION

s.Te:e.:.:asp,E:::edwTi::ntcs.i:am:ic.if.wmg!:Eh:nugbe:a:,Efersat::din.c.o.r!or.?::df,n:::i::!m56oi
coaxial  connectors.  Both  matching  and  mechanical  alignment are  pre-set  and  no adjustment
is  necessary.

Two  pairs  of deflector coils  in  the  mounts  enable the tube  helix current to  be optimised.
A  circuit  diagram  of  the  necessary  potentiometer  connections  for  these  coils  is  shown  in
figure  3.  The  voltage  to  energise  the  coils  may  be  ta.ken  from  the  solenoid  voltage  supply.

The  495-LVA-005C  circuit  is  screened  to  minimise  the  interference  of external  magnetic
fields with  t.w.t.  operation.

The  495-LVA-005  and  495-LVA-005B  differ only  in  the type  of coaxial  connectors  fitted.
A  shea.thed  cable  attached  to  the  mount  carries  the  electrode  supplies.  The  leads  of this

cable  are  effectively  choked  for  microwave  frequencies.    A  Belling-Lee  `Unitor'  8-pin  plug
and  socket  on  the  mount  carries  the  collector  lead,  solenoid  supply,  deflector  coil  supply
and tappings for deflector coil  potentiometer.

A  hinged   lid   provides  access  to  the  tube  connections  (excluding  collector)  which   a.re
made  by  a. shrouded  B9A socket  plugging  on  to the  base of the  valve.  The  lid  also  provides
additional  microwave  screening.

wit::hteuaE:Jsi:ceiin:rsTi£;ta:°tthheebnads=.jnAij::mme°Lutn::ryk:°arr°e!dpa[oSvF.:!end8So#!::tahn#jntj°annad
tube to ensure  correct  positioning on fitting.

The  mounts  are  designed  so that  circuit  alignment  is  unaffected  by  normal  handling,  and
tubes  can  be  easily  replaced  under field  conditions.

eioAngTt°eudni!oni8esbtr:Cakcecte;:£:?nv:dsecdrea;s?°vi;hh:nndfi:x:nfg:hail::'aennc°ejds.h:uh.edsebebr::i:t;o:°s|:gal:
longitudinal  expansion  during  running.

MECHANICAL   DATA-MOUNTS
Dimensions                      As shown  in  Figures  5,  6  and  7.
Weight                                                                                   23  lb
Fixing                                  Six  elongated  clearing  holes i  in.  diameter
Connections

Solenoid  d.c.  supply
Collector
Deflector coils )

10,4                     kg

Bellin     Lee  8-pin  `Unitor'  L654  plug  and  socket

Other electrodes             Screened  7-core  p.T.F.E.  covered  cable
of length  3 ft.  approx.  (91,44 cm)

Focusing  adjustments      Non-mechanical
Matching adjustments    Pre-set
R.F.  connections

Mount 495-LVA-005        Input and  output Type  c Ja.ck  (UG704/U)
Mount 495-LVA-005B     Input  and  output Type  N  Jack
Mount 495-LVA-005C    Input and  output Type  N  Jack

Mounting  position                 Any which  allows free  circulation  of air
Proximity of ferrous  materials

(a)::;i;:S:-£e:rt5aet::a::4S:h:a-g:nY£;c::Ea:Etr,:;s':tas,tezt'nt.4(:n7..7(§5:6m*#?mthem°unt

(b):::ri;!S:-;e2r:ae:::a|:Lha°gun':tjtemka:::i:,ts'aeti:as3t':.jn?.a6;acyT)awayfromthemount

May 1966 W9/2E-
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STC Codes :  495-LVA-005
495-LVA-005B
495ILVA1005C

CONTINUED

W9/2E

COOLING

cosrThc:esn:I:::i:.S#:I:ebmep:'i:tY::::°tuh=dmt::nctjsrc#etn°sE:5FTj:te{rfseac#ruo'::L°:teqfya;aot€
above ambient.

ELECTRICAL   DATA
Solenoid  current

®

9A

=uhreresn°t'eonf°ji::|toau8geh:::E'hyesrhe::I:mbeenda:£u:tma3::n:ettewmepeenra`t:r:nrdan296e.Y°'tst°8]Yea

:fh:hse°'::fi::t::'tcao8jfsb;:iYebeenbpejtn;e`e:n]d29a:£t2hoevuoTj:°arts::5:ta|P::#::a{::e°!:aatj;:,i

:,iogv:::i:Tecj:ntCurrentthroughthedeflectorcojls,80mAperpairminimum,to focus

ENVIRONMENTAL  CONDITIONS
Ambient temperature

Operating,  maximum
Vibration

+50                      OC

When   mounted   horizontally   the   mount   will   satisfy   the   requirements   of   DEF5011
Severity Vl.

DaTmh:hmeoa:'n:°#?I-it::tTsfytherequirementsofDEF5011SeverityH3.

OPERATIONAL   DATA   FOR  TUBE   AND   IVIOuNT
A data sheet giving optimum  electrode voltages, etc.,  is  provided  with each tube.

::I:s:ei:::#i#eir:s:S:e%':i;;;xx::in::tr;:g:;uain:u':::af:rb;e:ia!i:C:y;::°t:i,:nn±:[2:n:?or:::;d:o:f::::}:C'i::::£an#¥:n:a;ie:
ou¥#:raunTandijussetiaec::rof!Sde°f?et:i::dcoirs:odiu:t;T;emn:moth:,rj!xdscu3rraenndt.4forminimumnoise

::Ts.he:::v:i'::gft;i:i:c!:,:n!g(.:h.r:gv::c::S.,:3.,s:;#:in:t:i:in:ne;i3!:aet:fua:c:;:t:;r::i;:rai::a::::c%;.mmua7
Towards the  end  of life  of the  tube  it  is  likely chat the grid  2 voltage  will  increase.

April  1961 W912:i-5



W9/2E
Codes :  495-LVA1005

495-LVA-005B
495-LVA-005C

CONTINUED

SIC

SETTING-uP   PROCEDURE
The  following  procedure  is  recommended  for  setting  up  the  W9/2E  tube  in  its  mount

for operation :-
1.  Hold the tube  at the  base  end  and  insert  it  in  the  mount sufficiently to  permit the tube

supply socket to  be fitted  (Note  11).

2.  Holding  Che  socket gently  but firmly  push  the  tube  home.  At the  end  of the  travel
the  tube   pressure   needs  to   be  applied   to  overcome  the   resistance  of  the  gun
collector  toroids.  A  slight  clockwise  twist  will  help  with  this  insertion.  The  blac
on  the  base  of  the  tube  should   be  aligned  with  the  black  mark  on  the  solenoid
plate.     This  is  necessary for  best  matching.

3. Secure tube in  mount by rotating the retaining screw over the tube base ring (Note 12).
4.  Close screening  box  lid  and  secure.

5. Apply solenoid  volta.ge to give  9A solenoid  current  (Note  13).

6. Apply  heater voltage  and  allow three  minutes  heating time.
7.  Set deflector coil  currents to zero,  i.e.  adjust  controls  to  mid-position.
8.  Apply grid  1  voltage  as  on  test  data sheet.

9. Apply  helix,  collector,  grid  4 and  grid  3  voltages  as  on  test  data sheet.
10.5;:Sreati:!ndt2oY:i::iejste°h8ej,Y::::::L::COHectorcurrent,adjustingdeflectorcoilsduring

N°teT`.=nhde::Ster:tn!::u:fetqhuej;:been:eoqfu,j5!Sj:.frmeFn:Eauc:.betweenthelidendofthemount

N°te`2.t°h:C:utbheee:::teoisrjjnn:t:t°tpheerart:::opf°:it:°sno,jenn:}de:a°yu::'usaenydau:g:eetpor:Shseu::boer

;:ibc:::rg:in:8!y:onig::,le:T:u:b:eeb:e:aa#::ne::i::;:;ntg:tsl:::e#:Jr:t:;d°b:e:Sntnht°:tre}:;tc:kore:I::::t:hRa:
Note  13.   Application   of  tube  electrode  voltages   before  the  solenoid   voltage  will   cause

severe damage to the tube.
The  resista.nce of the solenoid  mount will  take four  hours  to stabilise  and  adjust-

iie!:{ik3:Ciu:S::;{egr:;:s;i;et!nsi!:i:;d:Sc!t;i§ins%:tit::i:rnt::i§b:::o§jj:!i§i::i;;i:n§:a;;jh:e;i;I:!#;::d:u:::r:e:s:*¥;;i;
rna.y cause damage to the tube.

TUBE   REMOVAL   PROCEDURE
1.    Reduce grid  2 control to zero.
2.    Switch  off all  voltages.

3.    Open  screening  box  lid  and  unscrew  retaining screw.
4.    Lightly  holding valve socket  press  ejector  ring.

5.   Withdraw ejected  tube  until tube  base can  be  reached.
6.   Remove socket.
7.   Withdraw tube.     Note that the  base  ring  may  be  hot.

April  1967 W9/2E-
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Code:  W9/2E (CV6090)
CONTINUED

W9/2E

Figs.1A,18 and 2.    Typical CharaLcteristics
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W9/2E

code.. W9|2:I (C:NOuOuD
CONTINUED

SIC

E}8je3.49fir;#o6!::i:8i::ies:::t::i::n°tfr:[°::ndt:;ere:::r:#cSu°[:::i?
DOTTED  SCHEMATIC  DENOTES  NECESSARY
EXTERNAL  CONTROLS

9   AMPS.                I

I_ _ _ _ _ --_ _ -_1

I

DTcluTpryT-+--`\

+__\    !        I

'1:L -_ _'_ _ . _ ___ .___ J
I       GANGEDI_ _ _ _

1\I-I- \ \-L`-

COLLECTOR,

i:

11

:-!

DEFLECTOR

11-

DEFLECTOR

POTENTIOMETERS          RELIANCE  TYPE  TW/I   DUAL  GANGED  TROPICAL.
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Code:  W9/2E  (CV6090)
CONTINUED

W9/2E

PIN    ^RRAN¢(N(NT
cOxFotNs  ro co^

I a±9®#Sc.Ltwp[pLi§. Do"
#uirm*T^H|%voEl^it£EPLiEi.

ELt:-trwe¥:#,I:EL+#:"NCT

t'oO##"ng`"".IinE

BASING
__

1.     HEATER  CATHODE
2.    GRID  3

3.     GRID  4
4.     I.C.

5.     HEATER

6.     GRID  1

7.    GR'D2
8.     I.C.

9.     HEL'X

NOTE:-BASIC    FIGURES    ARE
INCHES

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES

A 366.90±0,89 14.445±0.035 G 5.99±0,18 0.236±0.007

a 23,24 MAX. a.915  MAX. H 19.1   MIN. i  MIN.

C 9,27 MAX. 0.365  MAX. J 315,60±0,63 12.425±0.025

D 25.30±0,18 0.996±0.007 K 7,62±0,76 0.300±0.030

E 76.83±0.38 3.025±0.015 L 1,59  MAX. 0.063  MAX.

F 10'16±0,63 0.400±0.025 M 7,62±8,'68 a.3oo±8:8%

May  1966 W9/2E-9



W9/2E

Code:  495-LVA-005

SIC

Fig. 5.    495-LYA-005 Outline

*DENOTES:-
OVERALL   HT.  INCLUDING

SCREW  HEADS
\DISTA'FORV15I/2`A'NITOROVER.L654/:

aa

I.

T

I

'N PuTPuT
'

F
(RED) (a LUE) SCREE(3FT.

INPUT  JACK
OuTPuT  JACK

VIEW  IN   DIRECTION
cirf  NR!RIONI  . A:

UNITOR
` CONNECTIONS

May  1966

WITHDRAWAL
REQUIRED

ALVE
INCHES   MIN.

8   PIN   SOCKET  &
BELLING   &   LEE   LTD

&   L654/C3

NED  CABLE
APPROX.)

R.F.  CONNECTOR  TYPE  `C`

(FEMALE)

CONNECTIONS DIMENS ONS
UNITOR DIM INCHES MILLIMETRES

I FIELD  CuRRENT A 19   MAX. 482,6  MAX.
2 FIELD  CENTRE  TAP a 5 7/8  MAX. 149,2   MAX.
3 COLLECTOR C 51/4±1/16 133.4± I,6
4 FIELD  CURRENT D I   I/2±1/32 38' ±0,8

i
ONE   PAIR  OF E I 5 3/8± I /8 390,5±3,2
DEFLECTOR  COILS F 141/4±1/8 362.0±3,2
ONE   PAIR  OF G 5/32± I /64 4,0±0,4
DEFLECTOR  COILS H 21/64   DIA 8,3   D'A

SCREENED  CABLE
hk YELLOW
93 GREY
94 WHITEBROWN
h NET  VVT.  APPROX. Lbs 23
81 GREEN Kgs 10,4

92 BLUE NOTE:-BASIC  DIMENSIONS  ARE
hel ORANGE INCHES

W9prE-1®

®

®



SIC
Code : 495-LVA-005B

W9/2E

I=ig. 6.      495-LVAr005B Outline

*DENOTES:.

OVERALL   HT.   INCLUDING

SCREW   HEADS

lNPUT  JACK  )    R.F.CONNECTOR  TYPE  `N'
OUTPUT  JACK  )                         (FEMALE)

VIEW   IN   DIRECTloN

0F  ARROW  'A'

UN'TOR
CONNECTloNS

April  1961

CONNECTloNS DIMENsloNS

UNITOR DIM lNCHES M LLIMETRES

I FIELD   CURRENT A 19   MAX. 482,6  MAX.

2 FIELD   CENTRE  TAP. 8 5.7/8  MAX. 149,2  MAX.

3 COLLECTOR C 5.I/4   ±  1/16 133,4   ±   I,6

4 FIELD   CURRENT D 1.I/2  ±  I/32 38,I   ±  0,8

5 ONE  PAIR   0FDEFLECTORC0ILS      , E 15.3/8   ±  I/8 390,5   ±  3,2

6 F 14.I/4±1/8           1362,0±3,2

7 ONEPAmoF                       IDEFLECTORC0lLSI G 5/32   ±  1/64`            I            4,0   ±0,4

8 H 21/64  D'A. 8'3   DIA.

SCREENED   CABLE

hk YELLOW

93 GREY

94 WHITE

h BROWN I1(       NET.WT.APPROX. LBS 23

81 GREEN K8s 10.4
'82

BLUE NOTE:-     BASIC   DIMENsloNS   ARE lNCHES

hel ORANGE

W9/2E-11



W9/2E

I.W.I.  Mount
Code :  495-LVA1005C

STC

Fig. 7.    495-LVA®05C  Outline

VIEW   IN   DIRECTION
CfI   NR:RIONI  `A:

:  :   :.  ':.i;
UNITOR

CONNECTIONS

April  1967

tNuP¥pTu+AjcAKCK}
R.F.  CONNECTOR  TYPE   `N.

(FEMALE)

CONNECTIONS DIMENS ONS
I            UNITOR DIM INCHES MILLIMETRES

I FIELD   CURRENT A 1813/16   MAX. 477,8  MAX.
2 FIELD  CENTRE  TAP a 6                MAX. 152 4   MAX.
3 COLLECTOR C 51/4±'/16 133 4± I,6
4 FIELD  CURRENT D I    I/2±1/32 38 I ±0.8
567 ONE   PAIR  OF E 15  3/8±1/8 390 5±3,2

DEFLECTOR  COILS F 14  I/4± I/8 3624 0±3,2
ONE   PAIR  OF G 5132±1164 0±0,4

8' DEFLECTOR  COILS H 21 /64± I /64 83' 3±0.4
SCREENED   CABLE J I   I/4   MAX. 8  MAX.

hk YELLOW K 21/16   MAX. 52 4  MAX.
93 GREY

94 WHITE
h BROWN
81 GREEN NET  VVT.   APPROX. Lbs.  23
92 BLUE Kgs.   10.4
he ORANGE BASIC   DIMS.   ARE   IN CHES

© 196l standard Telephones and cables Limited                                     \N9|2.i-11



SIC
SPECIAL    VALVES

SIBand  Travelling-Wave
Tube  Limiter

Code.. W9|3E (CNG^2:])

W9/3E

ba:Ee2.\!/:j34E.i.SGac%i.debandtravellin8-Wavetubelimiterintendedforuseinthe frequency

it::I::rvbeetjhse°ppee*aotrefa!nnc:°¢::::ddTn°tuhne¥etz:tea€£:-eLt¥.A-007Aor495-LVA-007Einwhich
The  design  of these  mounts  permits easy  replacement Of tubes  under field  conditions.

®

®

F`ADIO   FREQUENCY   PERFORMANCE
Opera.ting frequency  range

Saturated  power output,  minimum
maximum

Gain  with  input less than  -40dbm
minimum

maximum
The gain  over the frequency  range does  not vary  by  more than
Noise factor at small  signal  levels

Reverse attenuation

2.5 to 4.1
-12
-4

Matching

No adjustments are  necessary over the  recommended frequency  band.

f:I::::h;isehai:::.:t:r|E!:an'daToP#€::i:tnp::avr::::!Spt;Cwaesra,nf;::t:°h:r:fctf::j€:jecn:¥ewsjht:wf'nx::
Improved   limiting  chara,cteristics  can   be  obtained   by  the  use  of  two  W9/3E  stages  in
series.

May 1966                                                                                                                                          W9/3E-1

Standard Telephones and Cables Limited
Valve Division,  Brixham  Road,  Paignton,  Devon
Telephone: Paignton 50762        Telex: 4230
London Sales Office, Telephone: Footscray 3333
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W9/3E

Code.. W9|IE (C:N6AT])
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS  (Note 1)
Frequency

Direct  helix voltage (Note 2)
Direct grid  2 voltage (Note 3)
Direct collector voltage

Direct collector current (Note 4)
Direct helix current
Direct grid  2 current

Saturated  output at synchronous  helix voltage
Gain with  input at  less than  -40 dbm

3.3

ZOO

50

300
i.e.  Vhe| +100

125

10

negligible
-6                dbm
15db

:::|te:?:hcaann2b3ed:.PAr:i#eartgar;:at2h::I:a:uerLeiTitb°efruepq:?re3d2,°gft|:s8vj:|eueaffia:::8:jcnee°df
the  helix voltage.
Note 1.   Electrode voltages are  referred  to cathode  potential.
Note 2.   Adjusted  to synchronous voltage.
Note 3.   Adjusted to give  required collector current.
Note4.   The   collector   should   be   at   earth   potential   but   to   facilitate   monitoring   of
collector current it is  isolated from the circuit.

CATHODE
Indirectly  heated, oxide-coated

HEATER
Heater voltage (Note 5)
Heater current                   min. 0.37
Pre-heating time

6 . 3 ± 3 a/a
nom. O.45                            max. 0.63

120

N°te5.:rh:a:tutheheneacty::fii3:c:yu:1::#iu:?c!;e:d:rtb:¥deabued:;Ci:;s:;£daa:yeb:rusaend;.umti{,:qr::YoaLe#:nadtea

LIMIT   RATINGS   (Note 6)
Tube damage  may  result if any one of these  ratings  is exceeded.
Direct collector voltage
Direct helix voltage
Direct grid  2 voltage
Direct helix current
Direct cathode current
Note 6.   All voltages are  relative to cathode.

May 1966
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SIC

®

®

n

code.. w9i3E (c:N612:ny
CONTINUED

W9/3E

D.C.  SuPPLY  VOLTAGES
Collector connection  is  rna.de  by  `Unitor'  socket.  Other electrode connections  are  made

by a shrouded  B9A socket  plugging on to the  base of the valve.
Collector voltage  range (Note 7)
Syrj:!r;rt:¥::he:j3aYn°g':a(8*:er3;dividualvalves

Gr;gn2dj::!tnas8:j[:h::i:i:a:len::(t*:tree9)uiredworking

260 to 330                       V

160 to 230                        V

18to230                         V
Note 7.   The collector voltage  must  be  equal to Vhei +  100V
N°te8.;g:o:.::o;ou:fo:h:h'e°¥o¥:i::8;arus:do'fthhee],§a|noptfa::eb::::es:StdceaE:fud|fynta:::e¥:Irak:g

N°te9.#:eonffjf!u,:.tmeftis°2`32o5vP.AGcr:[`e2C:%[t:::r:nutstthneej:it:a*c:aendg::;jx2:ot,:a:e°V.The

MECHANICAL   DATA  (W9/3E)
Envelope                               Glass  and  metal

8:::::i?on: detaiis}     AS Shown  in  Figure 5

ENV.RONMENTAL   COND.TIONS
Vibration

Accelera.tion

Frequency  range

Under the  vibration  conditions specified  above the tube

gain  will  not vary  by  more  than

19

6 t0 30                    c/s

1db

Shock

The tube will  withstand  impact  pulses  of 6  ms  duration  with  peak  acceleration  20g.

May 1966 W9/3E-3



W9/3E

I.W.I.  Mounts
Code :  495-LVA-007A

495-LVAro07E

SIC

GENERAL   DESCRIPTION

:s:F!ii::;ii;i:;t:o:rds::E;#stc¥::#!c:h:fiYmg:::::h,;ii::ea::ae::ije;sam:i:n:i:f:r:o;ie:-e:lit:da:il,e::#:Llj:in:e!jn:
fields with  t.w.t.  operation.

The 495-LVA-007A and  495-LVA-007E differ only  in  the type of coaxial  connectors fitted.
A sheathed  cable  atta.ched  to the  mount carries the electrode supplies. The  leads  of this

::E'esoacrkeete:enc:jhv:'£:::tk::rf?:sTi:r:o|Fevcetof:e,:::nacias;htsBoe,I:Lno8j-dL::p`pi;.jt°"-Pjnp'u8

Fda:d,#¥:d:h,]#:a3Vebdsg:ies:o:iii::?ugt:iengtuobnet:°tnhnee§:'s°en:f(tehxec'vuadi|ne:TC::I::foal)soW5::hv,3::

wit:.eh::::d:Siohcekfn:rs:igwata?:iheebnasd:.jAit!:mme::n:abryk:°arr:jdpar'oSv?::nd8Sonwjbt:t:nmag:itt[°annad`
tube to ensure correct  positioning on fitting.

The  mounts  are  designed  so that  circuit alignment  is  unaffected  by  normal  handling,  and
tubes  can  be easily  replaced  under field  conditions.

:::A::tTut:ufnni,lan:8:spb:r;sC::ce:tedj:rin:::r5::c:::a!.s?°#heenndfi:x,°nfg:hafios:'aennc°ejds.h:uhi:Sebebrma:5:tio:°s|:gal:

MECHANICAL  DATA-MOu NTS
Dimensions

Weight

Fixing

co:nooT,:::o:#.c.supp,y)

Other electrodes

Focusing adjustments

lv|atching  adjustments

R.F.  connections
Mount 495-LVA-007A
Mou nt 495-LVA-007E

Mounting  position

As shown  in  Figures  3  and  4

12.25  lb                                           5,5                      kg

Four elongated  clearing  holes i%  in.  diameter

Belling-Lee 4-pin  `Unitor'  L653  plug  and  socket

Screened  4-core  P.T.F.E.  covered  cable,
length          3 ft                           91,44                cm
Pre-set  .

Pre-set

Input and  output Type C Jack  (UG704/U)
Input and  output Type  N  Jack
Any which  allows free  circulation  of air

Proximity of ferrous  materials

:::rr::jsoT,a:ear:an]:tsj:°:i:ebrfarse:tt,aet±:i:?nj.n{4(i,°7.2c:T)a::;yfromthemountduring
Proximity of other mounts

i:£tseac°6n.fncT°(u]n5t,2ancdm)tugbaepa5:t#eeedn!nm::m!:sS:::ypsrhe::;:bpyef::jsi:j°j:e€h:i::rna:
direction.

May 1966 W9/3E+
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Codes :  495-LVAi007A
495-LVA-007E

CONTINUED

W9/3E

COOLING
Sufficient spa,ce should  be  allowed  around  the circuit to  permit free circulation  of air to

cool  the  solenoid.  The  tempera.ture  of the  mount  when  stabilised  is  approx.  60°C  above
ambient.

ELECTRICAL   DATA
Solenoid  current                                                                                                                     10                         A
The solenoid voltage supply should  be adjustable between 6 and 13 volts to give a current
of 10A throughout the recommended  ambient temperature  range.

ENVIRONMENTAL   CONDITIONS
Ambient temperature

Operating,  maximum + 60                      OC

Vibration

When   mounted   horizontally   the   mount   will   satisfy   the   requirements   of   DEF5011
Severity Vl.

Damp  heat,  long-term
The  mount will  satisfy the  requirements  of  DEF5011  Severity  H3.

OPERATIONAL   DATA   FOR  TUBE  AND   MOUNT
A data sheet giving optimum  electrode voltages. etc.,  is  provided with  ea.ch tube.

Because of the  low voltage,  the gain  of the  va,lve  is  dependent to a marked  extent  upon
the  correct value  helix voltage  being set carefully and  regulated  to O.1°/a.

If two tubes  are operated  in  series,  independent adjustment of grid  2 and  helix voltages
will  be  required.

Towards  the  end  of  life  of the  tube  it  is  likely  that  the  grid  2  voltage  will  increase.  It
must  not  be allowed  to exceed  helix volcage.

April   1967 W9/3E-5
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Codes :  495ILVA-007A
495-LVA-007E

CONTINUED

STC

SETTING-uP   PROCEDURE
The  following  procedure  is  recommended  for  setting  up  the  W9/3E  tube  in  its  mount

for operation:-
1.    Hold  the tube at the  base end  and  insert  it  in  the  mount sufficiently to  permit the  tube

supply socket to  be fitted  (Note  10).
2.    Holding  socket  gently  but  firmly  push  tube  home.  At  the  end  Of the  travel  of the  tube

%::;:sr.eAnsifgdhst:?ocbkewFspep!£fstt:H?Vheei:°#i:htthh:si:Sjesiainocne.#±Fa#Tinaen:nct°h':esta::
of  the  tube  should   be  aligned  with  the  black  mark  on  the  solenoid  end   plate.  This  is
necessary for  best  matching.

3.    Secure tube  in  mount  by  rotating the  retaining screw over the tube  base  ring (Note  11).

4.    Close  screening  box  lid  and  secure.

5.   Apply solenoid  voltage  to  give  loA  solenoid  current  (Note  12).

6.    Apply  hea.ter  voltage  and  allow  two  minutes'  hea.ting time.

7.    Apply  collector  and   helix  voltages  as  indicated   on  the  tube  data  sheet  and  then  the
grid  2 voltage  to  give  required  collector  current.

Note 10.  The  insertion of the tube  requires a free space  between  the  lid  end  of the  mount
and  extraneous  equipment of 8  in.  minimum.

N°te`t.:i:c:c::e:w:b;en:g:;y:t:::°r:;ur';ne:;§t:t;hee;:r::;:8in:P!°v::#;::a:}!en:p:r:d;s:h;::yu::::u:S:xe:e};ta|:¥!e;t;O;e:S:S!,e;:tb:e;

until  the screening  box  lid  is  opened  and  the  retaining screw  has  been  turned  to
clear the tube  base  ring.

Note  12.   Application   of  tube  electrode   voltages   before  the  solenoid   voltage  will   cause
severe  damage to the tube.
The   resistance   of  the   solenoid   mount   will   take   four   hours   to   stabilise   and

;:,:uesft=:vt::j=£o:f,fg:;fbs:oh::pntp::b:ed;tsuo:t:I,;SOE;;,::e:don#ej:te¥s:,ta6r*nsgo[%r;n:g:d::u:s:::;nTtj:u.stsmoemn:

S#::|'£bj:t::e:etcoesrseasrj¥tta:ti:::jrotntohfefetr:::s::trhtj:::osf°{::°tj:bee::r#eedmoc:::
which  may cause damage to the tube.

TUBE   REMOVAL   PROCEDURE
1.    Reduce grid  2 control to zero.
2.   Switch  off all  voltages.

3.   Open  screening  box  lid  and  unscrew tube  retaining screw.
4.    Lightly  holding  valve socket  press  ejector  ring.
5.   Withdraw ejected  tube  until  valve  base can  be  reached.
6.    Remove socket.
7.   Withdra.w tube.     Note that  base ring  may  be  hot.

April  1961
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Code.. W9|3E (CW61TJ)
CONTINUED

W9/3E

Fig.1.-Ampl ification Characteristic.
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Fig. 2.-Saturation ChaLracteristic.
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Code.. W9|3E (ev61T])
CONTINUED

STC

Fig. 3.-W9/3E  Outline

I r_
K

A

1 NOTE:-C'

TPThTN,
DEVIA T(

J

Fx=r

COMMol

THAN I:

DIRECT

c  o'A#

*!*1

®'

-XM*

8

-_y7DIA

lH
I

LT1,-='1.-.-,--I,                    D    I)I/

u:z
ITl    pD,A.  I

OuPL"G PROBES

WILL    NOT

moM    THE

€   BY   MORE
lN   EITHER

DENOTES

PIN    ARRANGEMENT

Cl.`HF0flMS   T0    BOA
BASE

8 LACK  I N D E X
MARK   IN  llNE

WITH   P"  Nol

SO02

-D".ML  APpllES     ONLY      BETWEEN      LINES

x.X     a    Y-Y

DIM   C    APPLIES    ONLY     DOWN     TO    UNE   X-XDENOTES  -

DENOTES   -DIM   D  APpllES    ONLY   DOWN   TO   LINE    Z-Z

BAS'NC

I             HEL'X

2.        CfllD2

Jl.C

4.           HEATER

E    5          tlEATEft-CATHODE-CRIDI

6.          HEATER-CATHODE-GRID   I

7          HEATER-CATHODE.GRID   I

8lc

9.             I.C.

lNT    DIA.   OF    BASE   SHELL   CONCENTRIC

WITH    PC   DIA    0F    PINS

25.30 ± 0,18

48,26 ± 0,89

10,16 ± 0,63

INCHES DIM.

6.982 ± a.025 G

0.915   MAX. H

0.365   MAX. J

0.996 ± 0.007 K

1 .900 ± 0 035 L

0.400 ± 0.025 M

0.875   MIN. N

5,99 ± 0,18

7,62 ± 0.76

0.236 ± 0.007

0.378  MAX.

NOTE:   BASIC   FIGURES   ARE   INCHES
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Codes :  495-LVA1007A
CONTINUED

W9/3E

Fig. 4.    495-LVAro07A  Outline

UNITOR   4   PIN   SOCKET  &   COVER
BELLING   &   LEE   LTD.   L653/S

a   L653/C3

l!\ut,I               I
I.DIA.IIIII

©
I,\1\'-,.

FI,I
D

\AWCER LQulRE
G

)RN'ASCC

S   MIN.

LL=F
AWALEREQUIRE GI.4
VE   8   INCH D.CNTS                                        K

1111        ,        ,        .I T7.        OUTPUT  (,

JREEN

DFT.

®
E.C.UT(BLUE)KT#EC

D,

lNPINPUT'JACKUTJA

.       VALVELE

BLE   (3 pp.I)
OUTPENOTES:-OVERALL  HT.

CONNECTIONS

VALVE   LEADS UNITOR
COLOUR ELECTRODE PIN CONNECTION
ORANGE HELIX I FIELD   CURRENT
BLUE GRID  2 2 FIELD   CURRENT
BROWN HEATER i NO  CONNEC"ON
YELLOW HEATER-CATHODE 4 COLLECTOR

4,ELONGATED

ONNECTOR
`C'   (FEMALE)

INCLUDING

:-e-a   ®    ®  I

UNITOR  CONNECTIONS

SCREW
HEADS.

NEIT  WEIGHT  APPROX.   LBS.   12.25
KGS.   5.5

NOTE:-BASIC  DIMENSIONS  ARE  IN
INCHES

DIMENSIONS

DIM INerES MILLIMETRES DIM INCHES MILLIMFTRES
A lz J/4  MAX., JZJ''  MAX. F I/8   ±'/64 3,2±0.4
a 4 5/8  MAX, 117,5   MAX.            - G 6   '3/16±1/8 173 0±3.2
C 4         ±1/16 101,6± I,6 H 2   7/16  MAX. 61 9  MAX.
D 7  5/8± I / 16 193.7± I,6 J 2    3/8     MAX. 606 3   MAX.
E 21/4± I/32 57,2±0,8 K 15/64  D'A. 0   DIA.
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CODE: 495-LVA-007E
CONTINUED

STC

Fig. 5.    49S-LVA-007E  Outline
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®
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LQul

RE
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G

\LVE   8   lNC HE D.CNTS
:au,RED                            G                           j= 4

OUTPUT/I-
r_

I

E.CNTST(BLUE)CK}StFbEC

J=N

..

I
.

11, TEADstN;NuP¥pT

u

lNPJAGTJA

VALVE

i  (3FT.  APP.)                           ,                                     #DEN TES:-OVERA LL   HT.  INCLUD

CONNECTIONS

VALVE   LEADS UNITOR
COLOU R         ELECTRODE PIN CONNECTION
ORANGE          HELIX I FIELD  CURRENT
BLUE                    GRID  2 2 FIELD  CURRENT
BROWN           HEATER 3 NO  CONNECTION
YELLOW         HEATER-CATHODE 4 COLLECTOR

4-ELONGATED

ONNECTOR
•N'   (FEMALE)

lNG   SCREW
HEADS

®©©®

UNITOR  CONNECTIONS
NEIT  WEIGHT  APPROX.   LBS.   12.25

KGS.   5,5

NOTE:-BASIC   DIMENSIONS  ARE   IN
INCHES

DIMENSIONS
DIM INCHES MILLIMETRES DIM INCHES MILLIMETRES

A 13           MAX. 333,2  MAX. F I/8±1/64 3.2±0,4
8 4  5/8  MAX. 117 5  MAX. G 613 / 16± I /8 173 0±3.2
C 4         ±1/16 10' 6±1.6 H 2 7/16   MAX. 61 9  MAX.
D 7   518±1116 '93 7± I ,6 J 2    3/8   MAX. 606 3   MAX.
E 21/4±1/32 57 2±0.8 K 15/64   DIA. 0   DIA.
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W10/3E

SPECIAL   VALVES

S-Band   Low-Noise  Travelling-Wave  Tube  Amplifier

Code:  WIO/3E

th=i:e#::/c3yEb!:nad#t-oba3|S t°c%.noise traveHin8-Wave tube amplifier intended for  use  in

jnTwh:::#bFt!Sw?,Te:Fvt:dtLnes::e#:idmTn°cuen:Sutoytpe:4j9n5-tLhvefe-°8:ta49s5h-eLeY£-i°h6e°:e4s?:;L¥fA:3:::
mounts  permits easy  replacement of tubes under field  conditions.

RADIO   FREQUENCY   PERFORMANCE
Circuits

Operating frequency  range
Saturated  power output,  nominal
Gain with  input  less than  -40 dbm,

Minimum

Maximum
Noise factor at small  signal  levels,        maximum

Reverse attenuation
Match  at all frequencies,

Input

Output
Match  at 3.3  Gc/s,

Input

Output

495-LVA-003                 495-LVA-006 or
495-LVA-006S

2.7to3.3        2.8to3.7               Gc/s
33mw

20                       20                      d b
25                        26                       d b
7.75                    7.5                    db

>75                 >75                    db

<2:1                   <2.5:1

<2.4:1               <2.5:1

<2:1

<2:1
No  matching adjustments are  necessary over the  recommended frequency  ba.nd.
Typical  gain  and  noise  factor  characteristics  are  shown  in  Figure  1   and  optimum  anode
voltage  characteristics are given  in  Figure  2.

May 1 966                                                                                                                                            WIO/3E-1
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WIO/3E

Code:  W10/3E
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS  (Note 1)
495-LVA-003                 495-LVA-006 or

495-LVA-006S
Frequency
Direct grid  1  voltage
Direct helix voltage (Note 2)
Direct collector voltage

Direct grid  2 voltage (Note 3)
Direct grid  3  voltage (Note 4)
Direct grid 4 voltage
Direct helix current
Direct collector current (Note 5)
Grid  currents are  negligible
Sa.turated  output at synchronous  helix voltage
Gain  with  input at  less than  40 dbm
Noise factor

3                             3.3                 Gc/s
-0.5              -0.5
450                    450
700                    700

or Vhe| +250   or Vhe|  +250
2626
5050

250                     250
0.4                      0.4

400                    400

22
2323

6.8                      6.8
Note 1.   Electrode voltages are  referred  to cathode  potential.
Note 2.   Adjusted to synchronous voltage.
Note 3.   Adjusted to give  required  collector current.

Note 4.   Adjusted  to give  minimum  noise factor.
Note 5.   The collector should  be at earth  potential.

CATHODE
Indirectly  heated,  oxide coated

HEATER

Heater voltage (Note 6)
Heater volta.ge tolerance

Long term average
Short term fluctuations  up to

2 minutes'  duration
Hea.ter current
Pre-heating time
Interruption time for zero  pre-heat

Min.         Nom.        Max.

5

±2

±4
0.45          0.58          0.7

120

10
N°te 6.   rrt:uheenactyerof!S5ou:;:I:#euc?PHed   by  a  d.C.  Voltage  or  an  r.in.s.  equiva.lent  at  a

9ethc:rnsf:ftqeude::i:SreT:%d?e  used  but  it  is  recommended  that the  manufacturer

May 1966 W1013E-1
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STC
Code:  WIO/3E

CONTINUED

WIO/3E

LIMIT   RATINGS  (Note 7)
Tube damage  may  result
Direct collector voltage
Direct helix voltage
Direct grid  1  voltage
Direct grid  2 voltage
Direct grid  3  voltage

Direct grid 4 voltage
Direct  helix  current

if any one of these  ratings is exceeded.

Peak  pulse  power input

C.W.  power input
Note 7.     All voltages a.re  relative to cathode.

D.C.  SUPPLY  VOLTAGES
Collector   connection   is   made   through   the   fra.me   of   the   mount.   Other   electrode
connections  are  rna,de  by a shrouded  B9A socket  plugging  on  to the  base of the valve.
Collector voltage  range (Note 8)
Sy,i:!r;rt:T::he:[Xravn°gl:ageforindividualvalves

Grid  2 voltage  is adjustable to the  required
working conditions within the  range (Note 9)

Grid  1  voltage

Grid  3  voltage range
Grid  4 voltage
Note 8.   The collector voltage  must  be equal to Vhei +  200V.

650 to 750                    V

400 to 500                   V

20 to 55
-0.5

40 to 1 1 0
250

Note 9.   When  adjusted  to  400/A  collector  current  the  initial  range  is  20  to  40  volts.
The  end  of life  limit  is  55V.

MECHANICAL   DATA  (\^/10/3E)
Envelope                               Glass and  metal

8i:::i?on: detaiis}    AS Shown in Figure 4

May 1966 W10/3E-3



WIO/3E

T.W.T.   Mounts

Codes :  495-LVA1003
495-LVA006
495-LVA-006S

STC

GENERAL   DESCRIPTION

an|h:Seechaapn?::iv:iig:°J::::dpr::eutn:Sdi nnow#st#:3{3jE :::ceesss°a?;:ate  have  both  match i ng

fglu¥:u3Ria±riae::va:in:tflao:f:tti:e:n°n%Sreg!:sa:rhytehpe¥#:tlsom:an;at:I:::::t:uc:r::i:'t:;ercij,ree:n:::c:a:I;its::P:;sin:'§::;
through a tap connection on the  mounts.

::I:h:#:,:aL£::v:e:g::3:dsT;u!t,:i:n:Gis:e:,orh::t,::s.pe:;:a:n:d:;:ut:p:i:tis,!!e:nai,I:c.i:t::;F,t;?dL#.p:::rg:£tr::

::s:t::mct4o;:h:,tT¥h::::::Lan;s;.r:f::;±j;t:i:::s;a:v:tufn;,sdf::::f,:::in::t[:i.ad:I::#e:u:T:t:erTee:o3:,3.sac,::xoj,af

;#9:;|eL:;ai:;toh6:3#te;i:V::;t;ot5ti:C;2i:.gi.fceLR::Oil:*ia:C:ar;i:r:§c:i#:::i:,!iir,:p::Siipt,P!'i:5;-r::7:|ji°!iiirs::;°t:I:i
:::e2;i|SvuAP.Po'J6faeofLenc:°arBce?,jj'n::Lpep:y.ua:]totr:POP.jpnj8nspfi°urgg:gescot:{e:°cj:rE:etse:;:°s:::eprj,,?s|

The  method  of collector connection  for each  circuit  is as follows:-
495-LVA-003    The collector is connected  to  mount frame.
495-LVA-006     The  collector  is  connected  to  the  Belling-Lee  `Unitor'  plug  and  socket.

495-LVA-006S  The collector  is  connected  to the  electrode terminal  strip.

ioh?e|ffd:I:)st!xp:::,id::usnm::!:,i[.y::,esd#u.d:r:ovEgs?::::cfes:s.pt,:gtgi:gt::etocotR:e:tkoen:f`tehxecl:ad,ivne:

twuj::-:ho:::::I:leohc!;frnr:::s?r::o¥a:ta:::t|:egeb:as::fi'tE#g:mmeon:niabryk:Oarroe'dpar'osv?::nd8sonw'bt:t:nmag:Ltt'Oannad'

tuJehsecTn°::t:£[iey dr:SpjFa::I Su°n:::tfi:i,:C::tna'j]t8j:Ts:nt  is  u naffected  by  normal  hand I ing and

:::A:ftTut:eufnna:i::g:spb:r;sc,a:ce:tedj:tr:;x:¥r::::::a;.sPowh::df,x::gt,h:„:oj::::d:.hoTuh[:sebebrma:5:tfo:OST,tgah:

May 1966 WIO/3EJ
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I.W.T.   Mounts
Codes :  495-LVA-003

495-LVA-006
495-LVA-006S

CONTINUED

W10/3E

MECHANICAL  DATA-MOUNTS
495-LVA-003

Dimensions
Weight
Fixing

Connections
Solenoid  d.c.  supply
Deflector coils
Collector
Other electrodes

Focusing  adjustments
Matching adjustments
R.F.  connections
Mounting  position

495-LVA-006S
Dimensions  as shown  in

#x:L8ght

Connections
Solenoid  supply
Deflector coils
Frame earth
All  electrodes
including  collector

Focusing adjustments
Matching  adjustments
R.F.  connections-

lnput
Output

Mounting  position

As shown  in  Figure  5
50  lb                    22.6

ToWp°a:'d°nb8oattteodm±b¥atfetc'aeta:`j:8ehr°:ensdjneach

i-ewdaL:L€:?:ht':rTriihsa.istrip
Earthed  through frame
Screened  7-core  P.T.F.E.  covered  cable

Rf|::.nftehch3a:tjcaapprox.(91"in)
Pre-set

Ln:yutwahni!ho:,i:=s,fYe:`c?r::Fattai:gnu:afraYrayeguide

Figure  6
approx. 25  lb

fTe:t°aet':?t8haet:den±duoTtchec'iaorLnn8th°'esin

:etr°m|n2;rsatyrj`;scjnch"T.F.S.RedMikacin

Nan-mechanical
Pre-set

:;;#l:C:h::li:;:s:fl!e3:c,:r!i,I:a:i!n(:fGa::4m
495-LVA-006

Dimensions  as  shown  in  Figure 7
Weight
Fixing  holes

co§o!:i§:F::c:,,:upp'y}

Other electrodes

Focusing  adjustments
Matching adjustments
R.F. connections-

Input
Output

Mounting position

May 1966

19lb

I:arcekee::°ant8::tehde±eunE€fc:::r#8uhn°t'esjn

11'3                  kg

8.6              k8

Belling-Lee 8-pin  "Unitor"  L654  plug and  socket

Screened  7-core  P.T.F.E.  covered  cable of

it::t.hm:cffaan?:ar,°X.(91,44cm)
Pre-set

:;;#l€ci:a:I;:ce;:s:fle}e3:,:r€i,J:a:;;n(:fGa::4/u)

W10/3E-5



WIO/3E

T.W.T.   Mounts
Codes :  495-LVA-003

495-LVA-006
495-LVA-006S

CONTINUED

STC

MECHANICAL   DATA-MOUNTS  (Cont.)
Proximity of ferrous materials

(a):::ri;:s:-p%:a:a::a::4:i-:L:V:d:-cBi6afteeE:a,:tale,aesatst26Ir*.((:.5°,i::)aawwaay¥fr°mthem°unt

(b):::ri;;S:-pfe3r;et::ai:aha:::dtjcbem5teepr:aista'te#,i;.,n(.t{375:5:mc)in;:;yayf.r°mthem°unt

COOLING

::;Iff:::s:o.ie;na;:!:Eh:lu!:-:;f|:o:o!:a:nr:rf3uf5n-:h;e;:Bc:i;,::atn:dg,:?:I,it!f!r:ere,cAti::n;:;::b?,iza::ti:

ELECTRICAL   DATA
Solenoid  cu rrent          495-LVA-003                                                                                      6.5

49 5-LVA-006                                                                                     7
495-LVA-006S                                                                                   7

maT#teai:°{::::dcuvr°r'::i:tiur:E'::Sousth:hu:dret:rna:i:::aebd'eamb3:ewnetetne#:r::|':ewi::g:i.mjtst°
495-LVA-003                                                                       34 to  63                     V

£:i:±¥A:88:S}                                                      17 to 33                 v

suatfenst°':unr°rj:nttatphr::I:=8:heprd°eYfji::tdorfocro]%?e8roa:imp:frtpha:rdme,f|::t:i.C:;'Sfo:['s'aT,r°gvojg:
tubes.

ENVIRONMENTAL   CONDITIONS
Ambient temperature

Operating, maximum +50                  OC

OPERATIONAL   DATA   FOR  TUBE  AND   MOUNT
A data sheet giving optimum  electrode voltages. etc.,  is  provided with  each tube.

::I:s:e;:::#[a,beje¥sTs:e:n3s:i:e,;::exj#ar;:e::u:\j:s,:tta::re::[a;dfc;y;tf;ot:imf;:,:n:Pfra;n;d::o:::!¥o]:#jsa:,:u:e::,hnho:Tj:
adj¥::LmeunTonf°jseefl:==o°rrcj:jpsbftoain:?np%ua:juhset,Txe::r°rfe:::d3forminimumnoiseoutputand

atyT:hi:9u-:b:ii!8i;Sep€;c:/i,s:;:gdlef3r#nT3:iu:in:nhne:.;%S:o!:a;:ot:::tett:;S:::f'rie::i:t:a:i:isE.:jTuaFbne°':ebcf:#::
Towards the end  of life of the tube  it  is  likely that the grid  2 voltage will  increase.

May 1 966 W1013Eri
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STC
T.W.T.   Mounts

Codes :  495-LVA-003
495-LVA-006
495-LVA-006S

CONTINUED

W10/3E

SETTING-uP   PROCEDURE
The  following  procedure  is  recommended  for setting-up  the  WIO/3E  tube  in  its  mount

for operation:-
1.  Hold the tube at the  base end  and  insert  it  in  the  mount sufficiently to  permit the tube

supply socket to  be fitted  (Note 10).
2.  Holding the  socket  gently  but firmly,  push  the tube  home.  At the  end  of the travel

the  tube   pressure   needs  to   be  applied   to  overcome  the   resistance  of  the  gun
collector  toroids.  A  slight  clockwise  twist  will  help  with  this  insertion.  The  black
on  che  base  of the  tube  should   be  aligned  with  the  black  mark  on  the  solenoid
plate. This  is  necessary for  best  matching.

3. Secure tube in  mount by rotating the retaining screw over the tube base ring (Note 11).
4.  Close  screening  box  lid  and  secure.
5.  Apply solenoid  voltage to give  requisite solenoid  current.
6. Apply  heater voltage and  allow three  minutes  heating time.
7. Set deflector coil  currents to zero,  i.e. adjust controls to  mid-position.
8. Apply grid  1  voltage as on  test data sheet.
9.  Apply  helix,  collector,  grid  4  and  grid  3  voltages  as  on  test  data. sheet.

10.:;:Sreati;!#t2oV::tn:8inejste°h8:¥:::#:met:COHectorcurrent,adjustingdeflectorcoi|sduring

Note 10.  The insertion  of the tube requires a free space  between the  lid  end  of the  mount
and  extraneous  equipment of 12g  in.  minimum.

Note 11.   Once the tube  is  in  its  operating  posltion  in  the  mount.  any  undue  pressure  on

:gee::|er:a:£atm:Xec=T::todraTsaEeott°kntohceketduboe;
that when the tube is to  be  removed,  no  pressure is exerted  on the ejector until
the screening  box lid  is opened  and  the  retaining screw  has  been turned  to clear
the tube base  ring.

Note 12.   Application  of  tube  electrode  voltages   before  the  solenoid   voltage  will   cause

+ehYeet:s?satTnag::?tthheestoui::;idmountwi||takefourhourstostabilizeandadjust-

{;e::::i:c;Fs:i:::r::i::§e:n;§t,:tg{d::c;to:i:n%,f#h:trnt:;:§b:je;§js:#{t:::::i;:;:sn::::;:;:,;d:,:{h:::ed{u::;::s:*:3c::::;
may cause damage to the tube.

TUBE   REMOVAL   PROCEDUF`E
1.    Reduce grid  2 control to zero.
2.    Switch  off all  voltages.
3.   Open  screening  box lid  and  unscrew retaining screw.
4.    Lightly  holding valve socket  press ejector  ring.
5.   Withdraw ejected  tube  until tube  base can  be  reached.
6.   Remove socket.
7.   Withdraw tube.     Note that the base ring may be hot.

the  tube  ejector  at  the  rear  of
Accordingly  care  must  be  taken

April  1961 W10/3E-7



W10/3E

Code: W10/3E
CONTINUED

STC

Fig.1.    Typical Gain and  Noise Factor Characteristics

VL  4298-3 lF Gl
GA N \

I \'W
0` 3E N W I 0/3 E N

1 495- LVA-003( 'J 499 5-5- LVALV ANA -00D-00 66S\
A I

I
`1

N a SE FACTO R

3.0                                             3.5                                             4.0
FREQUENCY  Gc/s

[F G 2

V 3 aF PTIMISORNOEDlsE

FACTOR

Vhel   0 Pl S ED
IE FORG A N

3.0                                              3-5                                              4.0
FREQUENCY   Gc/s

Fig. 2.    Optimum Anode voltage characteristics
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STC
Code:  W10/3E

CONTINUED

W10/3E

Fig. 3.    Circuit showing the connexion of ganged potentiometers to
so]enoid type 495-LVA-003 terminals for the control of deflector coil current.

ONE   PAIR   D.COILS

(120Q)

+

12  VOLT  250mA
D.C.   SUPPLY#

®

®

*DENOTES:-THIS   MAY  BE
OBTAINED   FROM  THE  SOLENOID
SUPPLY  THROUGH   A  SUITABLE
DROPPING   RESISTOR

May 1 966

TWO  OFF  500Q  5W
GANGED
POTENTIOMETERS
RELIANCE  TYPE
TW/I   "DUAL  GANGED
TROPICAL.'

ONE   PAIR   D.COILS(120Q)

W1013EJa



WIO/3E

Code: W10/3E
CONTINUED

STC

Fig.4.    WIO/3E  Outline

FM.D'A.      I
K

iiiiiiiiiiiill

*DENOTES:-DIM.  C  APPLIES  DOWN
TO   LINE  X-X

DENOTES:-THIS   DIA.  APPLIES
ABOVE   LINE  Z-Z

NOTE:-CHOKE  SPIGOTS  &  PIN
No.  I   WILL   NOT
DEVIATE   BY   MORE  THAN
|5°   |N   EITHER   DIRECTION
FROM  THE  COMMON
CENTRE   LINE

I    a  INT.   DIA.  OF  BASE  SHELL
CONCENTRIC  WITH   P.C.D.  OF  PINS

BASING
I      HEATER  CATHODE
2     GRID3
3     GRID4
4      I.C.
5     HEATER
6     GRID   I
7     GRID2
8      I.C.
9     HELIX

NOTE:-BASIC  FIGURES
ARE   INCHES

®

a  N  D,A.

DIM. MIL LIMETRES INCHES DIM. MIL LIMETRES INCHES
A 316 I 0±0,89 12.445±0.035 G 5,99±0.18 0.236±0.007
a 23 24  MAX. 0.915   MAX. H 19 I    MIN. 3/4   MIN.
CD 9'25 27   MAX.30018 0.365   MAX.0 J 265 53±0,63 10.413±0®25

E 76
±'52±0,38 •996±0.0073roi3±o.ol5 KL 7I7 62±0.7659MAX. 0.300±00300®63MAX.

F 10' I 6±0,63 0400±0.025 M 62+0.10 O.300+OOu

N
-0,00 -Our

22,22   MIN. 0.875   MIN.

May 1966 WIO/3E-10
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SIC
T.W.I.  Ivlount

Code :  495-LVAno3

W10/3E

Fig. 5.    495-LVA-003  Outline

A I         I WIT'REQ

aI

I    123/-s/ili
II II

.

±±
®

®

G.W/G  CNTS

FD-

VIEW   IN   DIRECTION
a+  AIRIRIONI

EEEEEEEE.
TERMINALS

May 1966

HDRAWAL DISTANCE
FOR  VALVE

CREENED
CABLE  (3  FT. APP.)

10  STANDARD
CTANGULAR

FLANGE
WAVE-

RED   M1939-17

#.4HU6TE€..EL3t}pF&TED
BOTTOM   BRACKETS   EACH   END

CONNECTIONS DIMENSIO NS
TERMINALS DIM INCHES MILLIMETRES

I FIELD  CURRENT A 17   MAX. 431,8   MAX.

i)

ONE   PAIR  OF a a  ,/4±3/,6. 260,4±4,8
DEFLECTOR   COILS C 6  3/4±1/8 171.5±3,2
ONE  PAIR  0F D 1  llz±'18 190,5±3,2
DEFLECTOR  COILS E 14  7/ 16±3/ 16 366.7±4,8

67hk DEFLECTOR  COILS F 51/2±1/16 139,7± I,6
SUPPLY G 6.920±0.020 175,77±0,51
FIELD  CURRENT H 3/16 4,8
SCREENED   CABLE I 3±1/8 76,2±3,2
YELLOW K 4  I/2±1/8 114,3±3,2

h BROWN

NET  VVT.   50   LB  APPROX.

92 BLUE

93 GREY
94 WHITE
81 GREEN NOTE:-BASIC  DIMEN SIONS  ARE
hel ORANGE INCHES

W10/3E-11



W10/3E

I.W.I. Mount
Code :  495-LVA-006S

STC

Fig. 6.    4.5-LYA-006S  Outline

?.¥.TE%TN#cuTE6R
TYPE   `C'   PLUG

®

®

HORIZONTAL  CON NECTIONS VERTICAL  CONNECTIONS DIM` INCHES MILLIMETRES
(|lRCul I ) (VALVE) A 5    3/4     MAX. 400 MAX.

TERMINALS TERMINALS a 6     I/16   MAX. 154 0  MAX.
I      FIELD   CURRENT Ihk C 6    3   16   MAX. '57 2  MAX.
2 28} D 5             ±1/32 127 0±0,8
3      FIELD   CENTRE  TAP 394 E 5    518  ±113Z 142 9±0.8
45     FIELD  CURRENT 4h F I     9`32±1/16 32 5± I,6

58, G I         I/8±1`32 28 6±0,8
6 692 H 7        I/2±1/16 1903 5± I,6
7     ONE  PAIR  OF 7                helix J I /8± I /64 2±0,4
8     DEFLECTOR  COILS 8               collector K 17/64± I /64 6'1 7±0,4
9     ONE   PAIR  OF 9 L 7116±1/32. I ±0.8

10     DEFLECTOR  COILS 10 M 4  MAX. 101 6  MAX.
''12     FRAME   EARTH 1'12 N 4    5/16   MAX. 109 5   MAX.

P 2    I/8  APPROX. 308 0  APPROX.
Q 515,/16   APPROX 150 8  APPROX

May 1 966 WIO/3E-12



SIC
I.W.I.  Mount

Code :  495-LVA1006

WIO/3E

VIEW   IN   DIRECTION
ore  A!RJrvoNI . A:

RE
UNITOR

CONNECTIONS

May 1966

INPUT  R.F.  CONNECTOR  TYPE  `C.  JACK
OuT uT  R_F_   CONNECTOR  TYPE  `C'   PLUG

CONNECTIONS DIMENSIONS                                     .I
UNITOR DIM INCHES MILLIMETRES

I FIELD  CURRENT A '611/'6   MAX. 423,9       MAX.
2 FIELD  CENTRE  TAP. a 5    7/8        MAX. 149 2       MAX.
3 COLLECTOR C 5        1`4±1/16 133 4± I .6
4 FIELD   CURRENT D I        I/2±1/32 38 I ±0,8
5 ONE   PAIR  OF E 13        I/4±1/8 336 6±3.2
6 DEFLECTOR  COILS F 2      ,`8±,/8 3084 0±3,2
7 ONE   PAIR  OF G 5P2±1164 0±0.4
8 DEFLECTOR  COILS H 21 /64± I /64 83' 3±0.4

LEADS I I         I/4        MAX. 8       MAX.
hk9394h YELLOWGREYWHITEBROWN K 2    I/'6       MAX. 52 4       MAX.

NET  VVT.  APPROX.             LBS                            19

8192 GREENBLUE Kps                         8€
NOTE:-BASIC DIMENSIONS  ARE

he ORANGE INCHES

©  1966 Standard T-elephones & Cables Led.
WIO/3E-13
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STC
SPECIAL   VALVES

Travellinglwave Amplifier Tube

Code:  W10/4G

WIO/4G

The  W10/4G   is  a  travelling-wave  a.mplifier  tube  intended  for  use  in  radar  applications
in the frequency  range 2.6 to 3.6 GHz. The tube is operated  in a periodic  permanent magnet
type mount 495-LVA-106A. in which it will give the performa.nce quoted  in these data sheets.

The  design  of the  mount  permits easy  replacement of tubes under field  conditions.

RADIO   F:REQUENCY   PERFORMANCE
Operating frequency  range
Maximum  power output
Gain at 6W output

Minimum

Maximum

Noise factor at small  signal  levels

Reverse attenuation
Phase sensitivity

d®/dvhe,
d®/dvg2

AM/PM  conversion  at 6W output

0.75                 a/V

0.25                 a/V

2                     O/db

Modulation  noise  peaks
Measured  in  any 4  kHz  band  0.5 to  10  MHz from  carrier  are  less than  3  db  above  tube

noise after 10  hours and  will  continue to  improve to  less than  1  db  above tube  noise.

Matching:   Pre-set,  no adjustment  provided.

Graphs  showing  typical  power  output,  helix  voltage  and  gain  as  functions  of frequency

are shown  in  Figure 1  and  a graph  of typical  output  power versus  input  power  is given  ill
Figure 2. Figure 3 shows typical maximum power output and gain at 6W versus helix voltage.

Synchronous  helix voltage  is that which  gives  maximum  gain at  low signal  levels.

®
April  l96l                                                                                                                                  W10|4G-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Office,  Telephone:  Footscray 3333    Telex:  21836
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W10/4G

Code:  W10/4G
CONTINUED

STC

TYPICAL  OPERATING  CONDITIONS  (Note 1)

Frequency

Direct helix to cathode voltage (Note 2)
Direct grid  2 to cathode voltage (Note 3)
Direct collector (earth) to cathode voltage
Direct grid  2 current
Direct  helix current
Direct collector current
Direct cathode current
Gain  at 6W output, approx.
Saturated  output at synchronous  helix voltage,  approx.

2

0.01

0.5

40

41mA

38db
12W

Band  of output  impedance  match  to 5% voltage  reflection                        >15                     GHz
Note 1.     Electrode  voltages  are  referred  to  cathode  potential.  The  collector  is earthed.
Note 2.     Adjusted to synchronous voltage.
Note 3.     Adjusted  to give  required  collector current.

CATHODE

Indirectly  heated,  oxide-coated type.

HEATER

Heater volta.ge  (Note 4)
Heater voltage tolerance

Long-term  average
Short-term  fluctuations  up to

2 minutes'  duration
Heater current
Heater pre-heating time
Interruption time for zero  pre-heat

Min              Nom                   Max

6.3

0.65                0.73

60

10

N ate 4.    f:r:i urh:e:a:ty::jj:5no:S:udz::'Sat:hu::r#!#ac:te:dj{ir s:I:: iio;ne:ui :tea:?3:£H::.h:e:qzu.jbYea':snetd aju:
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Code:  W10/4G
CONTINUED

WIO/4G

LIMIT   RATINGS
Voltages

Direct helix to cathode (Note 5)
Direct grid  2 to cathode
Direct collector (earth) to cathode (Note  5)
Direct grid  2 to  helix
Direct grid  2 to collector

1.6

Note  5.     Minimum  ratings  are  specified  for  continuous  operation  to  avoid  excessive
helix  current.  Refer to  Operational  Data Section.

Currents
Cathode
Helix

Absolute  maximum  to trip  supplies with

delay  of less than  5  seconds

Switching transient

Direct grid  2

Power  Dissipations
Grid  2
Helix

Collector (Note 6)

Nom                   Max
40                       50                     rnA

Note 6.     Higher  values  of  collector  dissipation  are  permissible  if the  normal  convection
cooling  is supplemented  by forced-air-cooling.

November 196S W10/4G-3



W10/4G

Code:  W10/4G
CONTINUED

STC

D.C.  SuPPLY  VOLTAGES
The  collector  is  connected  to the  body  of the  mount  via the  cooler.  It  is  intended  that

the  mount  shall  be  operated  at  earth  potential.  Voltages  must  be  applied  in  the  correct
sequence,  as given  in  the  "Setting-up  Procedure"  section  of these data sheets.

Helix  Voltage

Adjustable for  required  working  conditions,  range
The synchronous  helix voltage for  individual  tubes

lies  within  the  range

Ripple  and  regulation  tolerance depend  upon

acceptable  phase  and  output  amplitude

variation, typically:

2.8 to  3.3                    kv

2.8  to  3.1                     kv

2°/a  change  in  helix voltage  causes  a fall  of gain  of                                  0.5                    db

1%  change  in  helix  voltage  causes  a  phase  change

of approximately
Supply  impedance,  including  resistance  in

mount,  maximum  (Note 7)

250

20kQ

Note 7.     This  is  required  to avoid  excessive  voltage  drop  at  switch-on.

Collector Voltage
Set  between  a.bso[ute  limits  of

For operation  with  depressed  collector  it  is  usual

to choose a nominal  voltage of
A  minimum  collector voltage  of 1.6kv  may  be  used

up to  5W output  power.

Grid  2  Voltage

Adjustable for  required  working  conditions,  range
When  adjusted to give 40mA coHector current

Initial  range  is

End  of  life  limit  is

November 1965

1.6  and  3.5                     kv

2kv

1.7 to  2.6                   kv

1.8to 2                      kv
2.6                   kv

W10/4G-
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Code:  W10/4G
CONTINUED

WIO/4G

MECHANICAL   DATA  (W10/4G)
Envelope                             Glass and  metal

Dimensions

Connection

LIFE

Shelf life

Operational

de,ail)

.  )

As shown  in  Figure  6.

Subject to guarantee

Life-end  points

(a)   Grid  2 voltage greater than  2.6kv for 40mA collector current,  or
(b)  Helix current greater than  3mA for 40mA collector current, or
(c)   Gain  or  power deteriorated  by more than  2db from  initial figures.

ENVIRONMENTAL   CONDITIONS

Storage tern peratu re
Operating ambient temperature

November  196S

S

WIO/4G-5

Min                       Max
-60              +80
-10               +60



W10/4G

I.W.T.  Mount
Code:  495-LVA-106A

STC

GENERAL   DESCRIPTION
This   approved   mount   in   which   the  W10/4G   tube  operates,   incorporates   a   periodic

permanent  magnet  system,  r.f.  coupling  and  matching  elements,  mechanical  deflection  and
alignment adjustments and  a convector cooler.

A  sheathed   cable  attached  to  the  mount  carries  the  electrode  supplies,  the  collector
connection  being  rna.de  to  the  body  of the  mount  which  must  be  at  earth  potential.  The
leads   of  this   cable   are   effectively   choked   for   microwave  frequencies   and   resistors   are
incorporated   in   the   grid   2  and   helix   leads   to   limit   surges   in   the   unlikely   event   of  a
momentary  breakdown  in the tube.

A  detachable  lid   provides  access  to  the  tube  connections  and   has  atta.ched  to  it  a  link
which,  when  the  lid  is  in  place,  is  connected  to  a twin  lead  interlock  ca.ble  attached  to the
mount. This  cable  may  be wired  into supervisory circuits to ensure that  no voltage  can  be
applied  when  the  lid  is  off  a.nd  the  terminals  inside  the  mount  are  exposed.  The  lid  also

provides  additiona.I  microwave screening.
Optimum  adjustment of focusing to allow for variations from  tube to tube and  in  mount

manufacture  is  achieved  by the  use  of two  pairs  of  mechanical  positioning  screws:  one  pair
align  the tube  and  the other  pair  move a  magnetic trimming  plate.

The  r.f.  matching  is  pre-set and  no adjustment  is  provided.

The tube  is  held  firmly  in the  mount at the collector end  by spring contacts  in  the cooler
assembly  and  at the  base  end  by  a  ring  in  the  mount  to which  is  attached  a  two-position
retaining  screw:  the  latter  is  turned  over  a  projection  of the  tube  base  ring  to  lock  the
tube in  position. IThe position of the reta.ining screw is shown  in  Figure 8.)

The  mount  has  a tube  ejector  mechanism,  incorporated  in  the  cooler  assembly,  which  is
operated  by  an  external  knob  fitted  to the  cooler (see  Figure  8).  If  required,  a  mount  can
be supplied  with tube ejection  control  at the  lid  end.

The  design  Of the  mount  is  such  that  circuit  alignment  is  unaffected  by  normal  handling,
and  tubes  can  be  easily  replaced  under field  conditions.

The  mount  should   be  secured   by  the  threaded   holes  using  i  inch   UNC  non-magnetic
screws.

November 1965 W1014G-6
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Code:  495-LVA-106A
CONTINUED

MECHANICAL   DATA-MOUNT
Dimensions

Weight,  maximum
Fixing

Connections
Electrode  leads

Type
Colour coding

Length  of leads

Interlock  leads

Type
Length  of  leads

Sleeve  colour

As  shown  in  Figure 7.

24lb
Four tapped  holes,  i  inch  UNC

4-core  PTFE  insulated  cable

As  shown  in  Figure  7.

18   in.

Twin  cable

18  in.

BIue

Mechanical  alignment  and  deflection  adjustments

Alignment

Deflection

R.F.  Matching

Waveguides,  input  and  output
Mounting  position

W10/4G

10,9                     kg

45'5                   cm

45'5                   cm

Two external  knobs  (Note 8)
Two external  knobs  (Note 8)
Pre-set
Plug  UG536A/U

For  maximum  efficiency of cooler  mount horizontal  with

waveguides  in  vertical  plane.
Proximity  of magnetic  materials

:"::ge:in;::;n,tT:i::::isi,,s:h:?:u,'f::b#,::h:ea.tT:ev:e:gt.:1:;:,chh:!:,::aF,I.n:w:ya#:tT:?:ufgt::,okre;i
Note  8.     Positions  of a.djustment  controls  on  mount are shown  in  Figure 8.

COOLING
The  cooler  is  an  integral  part  of each  mount.  Cooling takes  place  by  convection  and  it  is

important that  a  mount  is  installed  in  the  plane  recommended.

:toFj:::,,:cn`'eosc::t::a:T::hetef#:::pe?ft'.:fT:h::q!:5sTea:::t:e:in:::in:;te:;:2uiu:n?:t:h:,s,:,;:ti:fbno:v:e:::::hoab;:,toh:,
operation  is about 70°C above ambient temperature.

I:[f#iiua::nn:v:e§:.I;::Cot:°?;of,'ns;'P:tu's°tn::::;epi::fe:::dspbeyc'ffi:erdc:LTa'[tr.rcaot:1,8n:.re(see:PL°#ed'6t[:
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W10/4G

Code :  495-LVA-106A
CONTINUED

STC

ELECTRICAL   DATA
Ratings

Heater to  heater-cathode  maximum  voltage
Heater and  heater-cathode
Helix

Grid  2 )
1kv

to  body of mount,  maximum  voltage       4                      kv

Supervisory  cable and  interlock                                                  240V  a.c.               2                          A

Lead  Resistance  (including  limiting  resistors)

Grid  2

Helix

Heater (Note 9)

Note  9.     At 0.7A a.nd  heater  line  voltage  drop  of 0.05V.

R.F.  PERFORMANCE
Frequency  range

Each  mount will  permit the specified  performance  of the
W10/4G  tube to  be achieved.

R.F.  leakage

Input  level  to free  space

Output  level to free space

47                      k f2

7.5                  kQ

0.07                 a

2.6  to  3.6                Gc/s

>65                      db
>65                     db

Matching

The  pre-set  matching  will  give  a VSWR  less  than  2  over  the specified  frequency  band.

ENVIRONMENTAL   CONDITIONS
Ambient temperature  range

Operating
Storage

November 1965

Min                      Max
-10                 +60                    OC
-60                 +60                    OC
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Code:  W10/4G
CONTINUED

W10/4G

OPERATIONAL   DATA

::;at:!Cdi:o;u:s:%jo:::#:,tr;t;iThnt;Pfe:sje::;:evi:?|r:::±€;¥:i;bu;i;i::I:;:o:d;:r::ijjr:e::Pt;edr;¥l::n:ea|;ffgc:u:s:c:h:-:in::a:n:d:

an|h2eoFoarvjoTtusrthhee'i:t::ir:ear:ejso;i::|yretn°t::i::rehpeenn£::thue;j5nvt°|:ag:t;in3e:fwteheeng`rjz°2
voltage  relative to the  helix voltage.

When  switching  on,  it  is  essential  that  the  helix  current  does  not  exceed  the following
safe  values:

58:Ai:::::i::g::#::1gomilli',i:i::::::s
12:Ai:::::i::8::#::::::::8s

;:oi::js::g:i,i:3;ii;C::toi;:t:;:ii:b:gr|;!i;s:C°in;t,i:e;::;d::j';!i;i::i:t;ji::g:;:h¥:!!:i:r{!h;:hhn:e:[gi#o#§:!e:i:;;:;::¥::i;
the order of 10mA.

§!i:i::h!ei;i::;Si:iiii:t:5::=;:h::a::i:e;?jj:{Y;:i{:ig:;:;;i:n:d;;iiE;;#y!o:vi:e;:ia!j§::;i;:d:;P::|Ci:iii::e;i:::iiuiiidt§:r:a:

:;5Ta;bg:a:nd!S5€8hge§e:|!sifvtoitea!:::fhi::itnui:ieai'ity';|'sk3:yttheaetntihe898'ixnfu2r683tv:i'{!.rJsji,t,:carbe°asu:
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Code.. WIO|4G
CONTINUED

STC

SETTING-uP   PROCEDURE
The following  procedure  is  recommended  for  setting  up  the W10/4G  tube  in  its  mount

for operation:-
1.    Ensure  that  the  mechanical  alignment  and  deflection  control  knobs  on  the  mount  are

set  to  the  middle  of  their  travel  and  that  the  two-position   retaining  screw  is  in  a
position to allow tube to  be  inserted.

2.::S::tatpupi:eintom::::c!Nm°et:h4e4};ststt:I:eeonfdth°::::,::a::|t°afcttsh:ntdu:::i;:;::r,eocnaet:#

;;i:thew#S:e[;n8wjtif:i:stjhnesetrut?oenrf:tes:,hueesst;opta:nt::ebg:ee:i.tAes{Lgbhetsc|:Cutdwj;:

:Lj:naediuytjihentth?sbn'::kcrTt?crai,°mnjstai:g::a:Lnt8LPT::S2'6onbeecjensgsapr:rf:jrss?g,Set.matching.but
3.   S::rer:titounb:fj:h::uubnet bbayser°r:::i?fa::: tt#:-Posltion  retaining  screw to  turn  over the

4.    Connect  colour-coded  leads  of  the  tube  to  appropriate  terminals  in  the  mount  and
ensure that  mount  is  properly earthed.

5.    Replace  lid  making sure that the  interlock two-pin  plug  is fitted  correctly  in  its  socket.

6.   Apply  heater  voltage  and  allow  one  minute  heating time.
7.    It  is  necessary  to  make  the  following  adjustments  before  switching  on  to  ensure  that

the  helix current will  not exceed  a safe value:-

t:,,§#:::teodgffr:a:n,y2t:f;,::r:::j:aotnhdosd:oc:rcra:::dceo::rror,:n:oofgLvbeouatb3:tmA.7L¥,:A::
voltages  the  helix  current  may  be  excessive.

8.   After the one  minute  ca.thode  pre-heat, switch on  collector voltage at 2kv.
9.    Switch  on  simultaneously the  helix voltage at  3kv  and  the grid  2 voltage to the  pre-set

value.

10.    Adjust   alignment  and   deflection   control   knobs  to  give   minimum   helix   current   and
repeat  these  adjustments  as  grid   2  voltage   is   increased   until   a  collector  current  of
40mA  is  achieved.

11.;::t!i:e:.:!'tn:Eat:ktanan::b:ad+:a:y:e!::Lrxec:£::::ni::ofrfbpi#umTnpemr:°:mh=T.Cxe'c:rs:'e8nhtt,raenadd'oufs:T,:n£

N °te 1 1    ;:h:::7:i:Si:iin[g§i:ill:d¥&Sxtf:;::eis'fe:r:ita:j[::trjf¥h:ifi:et;h::::i:b;6n{iie;n:S§:e:e::g:tp::r::tj|:d:i:#n e#hi;

N°te`2.:hb:s:ertvth:eet#s3:r:ef:u:t:;:Si:e;crh::::s#,::t:nee::|n:;8brs:C::jwd',:;d:S:;gt.E::i;.ntFta?I:::u::
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Code:  W10/4G
CONTINUED

WIO/4G

TUBE   REMOVAL   PROCEDURE

1.    Switch  off all  h.t.  volta.ges  simultaneously.

2.    Switch  off  hea.ter voltage.

3.    Remove  mount  lid.

4.    Disconnect tube  leads  from  terminals.

5.    Move  adjusting  knobs  to  mid-travel  positions.

6.    Rotate the two-position  retaining screw to clear the tube  base  ring.

7.    Support the  base end  of the tube and  gradually apply  pressure to the tube ejector  knob
to  ease  the  tube  from  the   mount.  A  slight  clockwise  twist  a.pplied   to  the  tube  will

assist  removal.
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Code:  WIO/4G
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SIC

Fig.1.-Typical  Frequency Characteristics
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Code:  W10/4G
CONTINUED

W10/4G

Fig. 2.-Typical  Power Output versus  Power Input
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Code:  W10/4G
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SIC

Fig. 3.-Typical  Helix Voltage Characteristics (Measured at 3.1  Gc/s)
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WIO/4G

Fig. 4.-Typical Cathode Current Control Circuit
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Code.. Wlo|4G
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STC

Fig. 6.-WIO/4G  Dimensional  Outline
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T.W.T.  Mount

Code:  495-LVA-106A

WIO/4G

Fig. 7.-495-LVA-106A  Dimensional  Outline
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T.W.T.  Mount

Code:  495-LVA-106A

STC

Fig. 8.-Diagram Showing Operational Controls of 495-LVA-106A
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SPECIAL    VALVES

High   Power
Travelling-Wave  Amplifier  Tube

Code:  W45B/5E

W45B/5E

The W45B/5E  is  a forced-air-cooled  high  power  travelling-wave  tube  intended  for  use  in
Bands lv and V u.h.f. television transmitters and tra.nsposers, f.in. sound transmitters and  link

amplifiers. The tube operates  in  the 470 to 960  MHz frequency  band  and  provides  ZOO watts
for transmitter  service,  or  50  watts  for  common  sound  and  vision  transposer service.  The
saturation  output of 500W  can  be  obtained  in  pulsed  service  with  duty  ratios  up to 10  per
Cent.

The tube is operated  in  permanent magnet mounts types WM455A and WM455B in which
it will give the  performance quoted  in these data sheets. The  mounts are designed to have a
low external  magnetic field  and  to  permit easy  replacement of tubes  under field  conditions.

A  feature  of this  tube  is  that  all  power  supplies,  including  that  for  the  heater,  may  be
switched  on  simultaneously:  this  is  very  desirable when  remote switching  is employed.

RADIO  FREQUENCY  PERFORMANCE

Frequency  range
Pulse saturated  power output at 700  MHz.  nominal
Gain  at 200W c.w.  and  700  MHz,  nominal

Cold  VSWR  (Note  1)

Nominal

Maximum

470 to 960                  MHz
550W
33dB

1.35

1.85

Cold  attenuation,  nominal

Note 1. Measured  at tube  input and output in the frequency  range 470 to 960 MHz.

October  1 966                                                                                                                                  W45B/5E-I

S'tandard Telephones and Cables Limited
Valve   Division,   Brixham   Road,   Paignton,   Devon
Telephone:   Paignton  50762         Telex:  4230
London   Sales  Office,  Telephone:  01-300  3333    Telex:  21836

C     O     M     P     O     N     E     N     T     S               G     R     O     U     P



W45B/5E

Code:  W45B/5E
CONTINUED

SIC

VIDEO  TRANSMITTER  SERVICE.  BANDS  IV  AND  V

Maximum Ratings  (Absolu`e Values)

Direct collector voltage
Direct  helix voltage
Direct  positive  grid  1  voltage

Direct  negative grid  1  voltage
Direct grid  2 voltage
Direct  helix  current

Direct helix current,  peak (Note 2)

Direct cathode current
Mea.n  power output
Collector dissipation

Reflected  c.w.  power

Note  2.  During  switch-on  or as  a.  result of a  mains  surge.

Typical Operation  (Note 3)

Television  band

Video carrier frequency

Peak synch.  power output

Gain

Direct collector voltage (Note 4)
Direct  helix voltage
Direct grid  2  voltage.  approx.
Direct grid  1  voltage
Direct helix current
Direct grid  2 current
Direct cathode current
Linearity from  10 to 65  per cent  peak amplitude
Differential  phase of colour sub-carrier
Gain  variation  within  channel

750

275

2.5

20

®

dB

N°te3.fGu:acttosnsho°fYi:€uteynp:;airvea:uheosw°nf::ai::upreeaFOweroutputandhelixvoltageas

Note 4. The collector voltage  must always  be 200V less than that of the  helix.
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Code:  W45B/5E
CONTINUED

W45B/5E

TELEVISION    TRANSPOSER    SERVICE    WITH    COMMON    VISION    AND
SOUND  TRANSMISSION

Maximum Ratings (Absolute Values)

Direct collector voltage (Note 4)
Direct  helix voltage
Direct  positive grid  1  voltage
Direct  negative grid  1  voltage

Direct grid  2 voltage

Direct helix current
Direct helix current,  peak (Note 2)
Direct cathode current
Collector dissipation

Reflected  c.w.  power

Typical Operation  (Note 5)

Video carrier frequency
Peak synchronous  power output (Note 6)
lntermodulation  ratio  relative to  peak sync.  (Note 7)

By 3-tone test
By 2-tone test

Gain

Direct collector voltage
Direct  helix  voltage
Direct grid  2 voltage
Direct grid  1  voltage

Direct  helix current, approx.
Direct grid  2 current
Direct cathode current

700
53

-51
-43

35

2.9

3.1

700
-100

8
0.5

750

N°te5.f:r:tapEu:ts::;e°:¥*;i?xLCvq;n,:i::e¢Peea3iE?gwu::°4u:R:tw:n€r:;['sX:f°'ttyagjeca#Etjp°on;e°rf

N°te6.AcapnetaSesdyuncct.:opn°:fe;i:tuutpeutq::,:Ty:rethanl00Wmaybeobtainedwithoutsigni-

Note  7.  For  definitions  of the  3-tone  and  2-tone tests  applied.  see  Figure  11.
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Code:  W45B/5E
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STC

CATHODE  AND   HEATEF`

Cathode
Indirectly  heated.  metal  capillary  dispenser type

H:a:t::::(#:t:::8,::?eTazkcr;,mag;6ru::ev:I)ue(Note`°)

Heater current.  r.in.s.

N°te8.::h:e3::i::;;.eaaT€h.Ca#:djensaui:tjaotnaop°ttheenth='at°efratpr:::f€!rmma::'ymuit3kbve€.ec;igwnjet5

N°te9#:s,;;c:ai;,I:¥ab:I:eca:;d:t:e:rtn:n:e':t:i:n:g:ici:er#e:n:'u:sj:;:t:hk6::#:dv3'.t6a8f:{ir.?PJ;

Note 10.  If this  tolerance  is  exceeded  the  operational  performance  and  life  of  the  tube
may  be  impaired.

SuPPLY  VOLTAGES

The cathode  is connected  inside the tube to one side of the  heater (Note 11).
The  helix  is connected  internally to the  metal  body of the tube which. together with  the

mount  body,  is earthed.
The  collector.  which  is  isolated  electrica.Ily  from  the  rest  of  the  tube,  is  supplied  via  a

flying  lead, attached  to the focus  mount.

ofsaucpopixevc°t::8seosci:ta|'n:'e6¥c:°r€e:a3#.e+ht:acnaj,hee,::['se:tr:rc:T€u::::Xd::ea:Pf3',i:dvisb:ymeans
Brown                     Heater
Brown/Yellow      Heater/cathode
Yel low                     Cathode
Green                       Grid  1
Blue                            Grid  2
Red                          Not to be connected
Black                          Earth  (screening)

in:#:I}:rLns::Valuesofd.C.Voltage,aHofwhicharewithreferencetocathode,arerecom.

::i!iJcu;S::::|3:::i:i:rs:os:e:e::fi,d:::to:r,:;ngcond,t,ons.range
Grbde:ivY#::em cathode resistor and set to

GrAddj2usY#=8feorworkingconditions,range

2.7 to 3.3                   kv

2.5 to 3.1                    kv

-100                     V

350 to 1  ooo                         V

N°teJ`|;:c§ii;a;i;|![i;¢§::':tis§ii::a;:!je:i;:e:C::a:r!e:i::jti8§:h:;:#:a:n:ed:¥:£:o::!ahet:;:b::eo!joi#:ffi:o:i
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CONTINUED

W45B/5E

MECHANICAL  DATA-TUBE

Dimensions

Base
R.F.  input and output terminals

Mounting  position
Weight

As shown  in  Figure 6.
Special 8-pin.  Pin connections are shown  in  Figure 6.

Coaxial  connector  mating with  adaptors to type  N
supplied with focus  mount.
Unrestricted

6.6  Ib                          3            k8

OPERATING  TEMPERATURES

Absolute maximum tempera.ture of collector (Note 12)
Minimum operating ambient temperature
Note 12. Measured at the outer edge of the  last collector cooling fin.

ZOO            OC

_20         ®C

COOLING  REQUIREMENTS

The collector temperature must not exceed 200°C.

An air flow of approximately 106 ft8/min (3 000 I/min) should  be sufficient for the purpose ;

pressure drop 30  mm  Of water.

The cooling system should be included in the protection circuit so that the power supplies,
including that for the  heater, are switched  off if the air flow fails.

LIFE

3hpe:frijtfjeona,  life   }Subject to guarantee
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Codes: WM455A
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CONTINUED

STC

GENERAL  DESCRIPTION  OF  MOUNTS

The approved  mounts, WM455A and WM455B,  in which the W45B/5E tube operates, are
of the  permanent  magnet  type.  They  have  the  same  electrical  characteristics  but  differ  in
respect  of  certain   mechanical  features,   described   later,   intended  to  facilitate  equipment
design.

The  mounts  are  of  hinged  construction.  When  an  external  securing  clip  is  released,  the
body of the mount opens to give access to the field straightener and the travelling-wave tube.
A view of an opened WM455A mount is shown in Figure 5 from which it will be seen that the

complete  magnet system  divides  into two  main  sections.

The  field  straightener  is  an  important  part  of the  magnet  system,  its  function  being  to

reduce  the  transverse  magnetic  field.  It  consists  of  a  slotted  tube,  made  up  of  soft  iron
laminations and  aluminium  spacers, to one  end  of which  is  attached  a focus  adjustment  ring
unit.

Around the outside of the field straightener are two slotted soft iron rings. The one at the
collector  end  is  locked  in  a  pre-set  position  to  give  optimum  field  adjustment for  different
tubes. The  ring at the gun  end  is  linked  mechanically to the focus adjustment  ring so that  it

may be moved from outside the closed  magnet system; movement of the gun end ring adjusts
the a.xial field  in the vicinity of the gun to reduce the helix current to a minimum in operating

conditions.

The field  straightener assembly  is  held  in  position  by a  metal  clamp,  adjacent to the focus

ring assembly,  which  is  attached  to the  r.f.  input connector  by  a. securing screw.

The travelling-wave tube  is  mounted  inside the field straightener;  its  base or gun  end  lies
within  the  focus  ring  assembly  and  the  base  pins  protrude  outside  the  mount.  The  tube
collector end-cap  bears on a brass contact spring to which  is connected the collector supply
cable.  The  two  a.pertures  in  the  cowling  surrounding  the  collector  cooling  fins  are  aligned

with two cooling system  ports  in the  mount casing.

December   1961 W45B/5EJ



SIC

®

®

I.W.I.   MOUNTS
Codes: WM455A

WM455B
CONTINUED

W45B/5E

At the time of insertion of the tube in the mount, the r.f. input and output type N adaptors
a.re attached  by screws to the tube  r.f. terminals. The tube  is fixed  in  position  by two studs
a.nd  knurled  nuts  which  clamp the  r.f.  terminals  to  a  metal  bar attached  to the  mount.  The

point at which the  r.f. output terminal  is clamped  is connected  by a lea.d to an earth terminal
on the mount casing; this ensures that when an external earth  is  connected to the terminal.
the tube envelope,  and  thus the  helix,  is at  earth  potential.

The  external  supplies  to  all  the  tube  electrodes,  excepting  the  helix  and  collector,  are

made via an  external  6-core cable a.nd  connector socket which  are supplied with the  mount
as  a complete assembly. The  connector plug  is  mated  with the tube  base  pins and  is fixed  in

position  by a threaded  locking  ring.  In  order that  equipment  designers  may arrange for the
connector cable to  be  brought to the  mount from  alternative  directions,  five types of plug
are available,  details  being  given  in  the  Mechanical  Data-Mounts  section.

On  an  outer face  of the  mount there  are  six  tapped  fixing  holes  by  which  the  mount  is
attached to main equipment. The fixing holes of the WM455A and WM455B are on diametric-
ally opposite sides of the  respective  mounts.  It will  be seen  from  Figures  7 and  9 that, when
the two mounts are viewed  in a vertical position with the supply connector plug downwards
and  the  r.f.  connectors  pointing  towards  one,  the fixing  holes  of the  WM455A  are  on  the
left-hand  side,  so  that  the  mount  opens  to  the  right,  whereas  the  WM455B  has  its  fixing
holes  on  the  right-hand  side  and  opens to the  left.

Both types of mount are so constructed that, when they are opened, the field straightener
assembly, the tube with  its associated fittings, the external  earth terminal  and the collector
cable entry hole are  incorporated  in the fixed  portion of the  mount.

October  1966 W45B|5E-]
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Codes: WM455A
WM455B

CONTINUED
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MECHANICAL  DATA-MOUNTS  (Note  13)

Dimensions

Weight
Fixing

External  connections

Collector supply

Faer`;i supply   )
Supplies to other electrodes.

As  shown  in  figures  7 and  9

88  lb                       40               kg

Six  tapped   holes  each  with  8  mm  standard   metric
thread  and  11  mm  deep

Flying  lead  attached  to  mount

Connected  to  earth  terminal  on  outside  of  mount

By  connector  socket  and  attached  6-core  screened
cable,  supplied  with  the  mount.

ln  order that the supply connectoi` cable  rna.y  be  brought to the  mount from  alternative
directions,  five  mechanically  different  variants  of the  connector  socket  are  available:  these

allow the cable to  be  brought in exially or from  one Of four other directions at  right angles
to the  axial  plane,  as shown  in  Figures  7 and  9.

The five types of socket are available  under the following codes:

CN45A
CN45B
CN45C
CN45D
CN45E

The  standard  length  of connector  cable  supplied  is  3.6  ft  (1,1   in),  but  if specified  by  the

customer, other  lengths can  be  provided.

R.F.  connections                                              Type  N  (female  jack)                                      50                f2

Mounting  position                                         Unrestricted

Note 13.  Diagrams showing  salient external  mechanical  features of the  mounts  are  given
in  Figures  8  and  10.

PROXIMITY  OF  MAGNETIC  MATERIALS

When  installed,  the  mounts  should  be  kept  at  least  2.5  inches  (60  mm)  away from  large
ferro-magnetic  objects  such  as  mounting  supports  and  at  a  minimum  distance  of 1.2  inches

(30  mm) from  small  items.

Adjacent  mounts  should  be separated  by  at  least 3.6  inches  (90  mm).

October  1966 W45B/5E-
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OPERATING  TEMPERATURES

Absolute  maximum  operating temperatures of mounts  (Note 14)                      55              °C
Absolute  minimum ambient temperature                                                                  _20              °C

Note 14.  Ivleasured  at  the  magnet  system  near  the  r.f.  input  and  output  terminals,  as
shown  in  Figures  7 and  9.

COOLING  REQUIREMENTS

The forced-a.ir  supply  system  for  cooling  the tube  collector  is  connected  to the  inlet  and
outlet  ports  in  the  mount casing  and  must  be  capable of providing  an  air flow  Of approxim-
ately 106 ft3/min  (3 000 I/min).  A  pressure drop of 30  mm  water occurs   between  the  ports.

The  cooling  air  system  should   be  included  in  the  protection  circuit  so  that  the  power
supplies,  including that for the  heater,  are switched  off if the  air flow fails.

October  1966
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STC

OPERATIONAL  DATA

A typical  power supply  circuit  is  shown  at  Figure 1.

When  setting  the  heater  voltage  to  the  specified  value,  the  voltage  drop  in  the  supply
leads  should   be  taken   into  considera.tion;   in  the  3.6  ft  (1.1   in)  connector  cable   normally

supplied  the  voltage  drop  is 0.25V.

It is  recommended that the supply voltages for grid 2,  helix and collector  be taken from a
common source:  where the tube application  requires  high  helix voltage sta.bility a regulated
helix voltage supply of low current capacity can  be  used  in  conjunction  with  an  unregulated

collector supply.

Permissible ripple levels depend  upon the application: further information  rna.y be obtained

from the  manufacturer.

Grid  1  voltage  may  be  derived  from  the  cathode  resistor  Rk.

Grid 2 voltage is ta.ken from the  potential  divider R„ the total  resistance of which should
not exceed  100  kQ.

The collector voltage is lower than the helix voltage by 200V, corresponding to the voltage
drop  across  R2.

It is necessary that a protection  relay be incorporated in the helix supply line so that if the
value of helix current exceeds the  permitted  maximum  a.II  voltage supplies are switched  off.

Grid  1  and  grid  2 should  be  protected  by  resistances of 10kQ inserted  in the supply  leads.

As the  heater and  cathode are at a potential  of approximately 3kv with  respect to earth,
the insulation  of the  heater transformer  must  be designed  accordingly.

October  1966 W45B/5E-10
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Code: W45B/5E

CONTINUED

W45B/5E

SETTING-uP  PROCEDURE

The  following  procedure  is  recommended  for  setting-up  the  W45B/5E  jn  its  mound  for
operation.

1.    Release the  mount  body securing  clip  and  carefully allow the  mount to open.  It should

be  noted  that the  mutual  repulsion  of the  two  portions  of the  split  magnet system  is
such that the  mount will  fly open  if the  movement  is  not  controlled  by the  operator.

2.    slide the tube  into the field  straightener.

3.    Screw the field  straightener clamping  arm  to the  input  r.f.  terminal  assembly.

4.     Place  the  field  straightener and  1:ube  in  the  mount.  The  tube  collector  end-cap  should
be  pressed  firmly  against  its  contact  spring  as  the  r.f.  terminal  fittings  are  positioned
over the two clamping studs and  are secured with  nuts.

5.    Fit the r.f.  input a.nd output adaptors to the tube  r.f. terminals by the screws provided,
and  connect  r.f.  input and  output cables.

6.    Move  the  focus  ring  so  that  the  adjustable  soft  iron  ring  at  the  gun  end  Of the  field
straightener is  positioned  midway  between the two  red setting  marks.

7.    Close the  mount and  fasten  the  securing  clip.

8.    Mate the  power supply connector socket with  the  tube  base  pins and  lock  in  position
with the securing cap on the socket.

October  1966 W45B/5E-11
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Code:  W45B/5E
CONTINUED

STC

9.     Make  the following  connections:

(a)    The  collector supply cable to the  collector voltage  supply;

(b)    The  helix  voltage  supply  and  the  external  earth  to  the  earthing  terminal  on  the
mount;

(c)    The  individual  colour-coded  leads  of the  6-core  screened  connector  ca.ble  to  the
points  indicated  in  the  SUPPLY VOLTAGES section.

10.    Activate the  air-cooling  system.

11.     Switch  on  simultaneously all  operating voltages,  including that for the  heater,  ensuring

that they are  of the  values  specified  previously  in  these  data sheets.  (Note  15).

12.    Adjust  cathode  current to the  specified  value  by  varying grid  2 voltage.

13.    Adjust the  helix current to  a  minimum  by adjusting the focus  ring setting.

14.    Apply an  r.f.  input signal  and  readjust the focus  ring to  obtain  minimum  helix  current.

Note  15. When  initially  put  into  service  or  after  very  long   non-operationa.I   periods,  the
tube  should  be operated  with  a zero grid  2 voltage for at  least  20  minutes.  After
non-operational   periods  of  about  a  month  the  tube  should   be  run   under  that
condition  for 10  minutes.

October  1966 W45B/5E-12
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Code:  W45B/5E

CONTINUED

W45B/5E

PROCEDURE  l=OR  TUBE  REMOVAL

1.    Switch  off all  power supplies to the tube.

2.    Unscrew the securing cap of the supply connector socket and withdraw the socket from
the tube  base and  mount.

3.     Disconnect the  r.f.  input  and  output cables  and  unscrew the adaptors.

4.    Open  mount  by  releasing the outside  clip.

5.    Remove the circular nuts from the two studs which  position the tube in the mount and
carefully lift the tube and  field  straightener off the studs and  remove from the  mount.

6.    Unscrew  the  bolt fastening  the  field  straightener to  the  r.f.  input  tei.minal  assembly.

7.    Slide the tube out of the field straightener.

October  1966 W45B/5E-13
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l=ig.1.-Typical  Power Supply Circuit
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Code: W45B/5E
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W45B/5E

F:ig.  2.-TypicaLI  Gain,  Peak  Power  Output  and  Helix  Voltage versus Frequency.
Video Transmitter Service
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Fig.  3.-Typical  Gain,  Peak  Power  Output  and  Helix  Voltage  versus  Frequency.
Common Sound and Vision Transmission
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Fig. 4.-TypicaLI  Peak Power Output versus  He]ix VoltaLge.
C®mmon Sound and Vision Transmission
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F:ig. 5.-View of WM455A Mount in Opened Position.

J

A.     Earth terminal
8.     R.F. output connector
C.     Collectorsupply lead
D.     Field straightener
E.      R.F. input connector
F.      Focus  ring assembly
G.     Tube  base  pins

December   1961

H.     Clamping studs and  nuts
J.       Magnetsystem
K.     Collector cooling fins
L.      Case fastening clip
M.     Hinge

N.     Fixed soft iron  ring
0.    Adjustable  iron  ring

W45B/5E-18
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Fig. 6.-W45B/5E Dimensioned Outline

rl

®

December   1967

PIN ELECTRODE

I HEATER             I:.:A::NR:i;6'5\

2

3

4 •GRID.   I                     ICATHODE(I.C.

5
Pl2

6 I.C.   PIN   5

7 GRID   2

DIM MILLIMETRES INCHES

A 733,  0 28.86

a '09.  0 4.29

C 52.5 2.07

D 3'.2 I,23

E 81,5 3'2'

F 2.8.  0 1''0

G I   16,   5 4.59

H 384.  0 '5.12

J 168'  0 6'61
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Fig. 7.-WM455A Mount Djmensioned Outline

LEAD ELECTF]ODE LEAD 0F'TERMINAL ELECTRODE
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?EgrL84 gEfF5B! EjipEAD COLLECTOF]

YELLOW CATHODE

GF]EEN QB'D.  1 THE  F`E0 LEADg%€TF`ei€EBiETHE

BLUE aFllD.  2

gousNi,E|c°TTEED}EBLACK 8€EELEENiNG
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December   1967

OIM. INCHES

A 815 32.09

a 734 28.sO

C 12 .47

D 385 15.16

E 325 12.80

F 44 1.73

a 205 8.07

H 384 15.12

J 85 3.35

K 62 2.44

L 40 1.57

M 74 2.91

N 50 1.97

P 194 7.64

F1 96 a.78
a 225 8.88
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l=ig. 8.-Diagram showing Operational Features of WM455A Mount
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Fig. 9.-`^/M455B Mount Dimensioned Outline
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Fig.10.-DiagraLm showing Operational  FeaLtures of wM455B  Mount

I
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Fig.  111.-Definitions  of  3-tone  and  2-tone  Tests

(a)   3  TONE  TEST

(b)  2 TONE  TEST
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MEDIUM  POWER  TRAVELLING-WAVE  AMPLIFIER   TUBES

Codes:  W3MC/3A:  W3MC/3B:  W3MC/3C:   W3MC/5A:   W3MC/6A.

a

a

0

®

a

ThB§e   tubes   are   intended   fcir   use   in   microwave   radio   links   c]perating   in   thE3
10.7   to   13.25GHz   frequgnc:y   band.

Each   type   cC)mprise§   E]   travE3lling-waves   tube   packaged   in   its   pBricidic   permanent
magnet   f`ocusing  mount;      all  types   az.B   basically   similar   in   outline.

The   W3MC/3A,    W3MC/3B   and   W3MC/3[   dif`fer   f`rom   one   anc)thBr   in   respect   c)f   certain
minor   elE3ctrical   anc]   mechanical   f.Eatures   specif`ied   later.

Other   val.iant§   of   the   W3MC   series   with   the   frequency   range   ExtBndgd   downwards
to   9.OGHz   can   be   supplied   if`   required.

FacilitiB§   are   available   f.or   rB-tubing   packagE3s   by   thB   manufacturEr   at   the   end
of  tube   lif`e.

PAI)I0    FFtEQUEN[Y    PEF}F.OPMANCE     (Note    1   )

W3M[/3A-3B-3[             W3M[/5A                          W3MC/6A

OpBr8ting   frequency   range
SaturatBd   c)utpui:   pciwBr,    minimuTn
Working   power   output
Gain   at   working   c}utput    (Ncite   2)

minimum
maximum

Nc]ise   f.actor  at   working  output,
maximum

Pleverse   attenuation   at   working
ciutput,   minimum

AM/PM   cl]nversicin   at   working
output,   maximum

Phase   §en§itivity  at  working
output,   maximum

dS/d   Vhel

than:e¢ i:  :::n  with  VhEi  at
working   output,   maximum

AG   for   ±1%   change
AG   for   ±2%   change

10.7   tc]    11.7          11.7    tc]    12.712.7   to    13.25

[h::::u±nf::i:pW±:h±!a2c::n::I::n9

voltage,   maximum
VSWFl,    maximum    (Note    3)

input
Output

August   1969
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40
45

28

65

2'5

_2
+0'5

0.4
_1'0

+0.02

1.5:1

2.0:1

1010

7.5                                  7.5

3E38

4545

2828

6565

2'5                               2.5

_2-2
+0'5                             +0.5

GHz

W

W

dB
dB

dB

dB

0/dE

0/v
a/v

0.4                                0.4                            dE
_1'0                             _1'0

+0.02                        +0.02

1.5:1                                     1.5:1

2.0:1                               2.0:1

lTT Components Group Europe
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Valve Product: Division, Brixham  F3oad, Paignton, Devon
Telephone:   Paignton 50762  (STD Code 0803)  Telex:  42830
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W3MC  Series

FtAI)I0    F-FIEQUENCY    PERFOF!MAN[[     (continued)

Modulation   noise   at   working   output
The   noise   in   any   4kHz   band   f.ron   0.5MHz   to   10MHz   from   the   carrier   does   ncit
exc:Bed   that   value   equivalent   to   30dE   noise   figure   af.ter   10   hours   operation.

Note   1.     Typical   pciwer   output,   gain   and   hBlix   voltage   vel.sus   frequency   graphs
are   shown   in   F.igures   1,    2   and   3;      AM/PM   conversion   versus   output
powel`   i§   Shown   in   Figul.e   4   Eind   output   pciwel.   versus   input   power   in
Figul`e   5.

Note   2.      With   helix   voltage   oFitimised   for  maximum   gain   at   working   output.

Note   3.      The   input   and   output   match   is   pre-set;      the   f.igurEs   quoted   apply
across   the   frequency   bEind   f`c]r   any   §pecifiBd   tube.

TYPI[AL   OPERATING   CONI)ITI0N5    (Note    4)

Frequency
I}irert   helix   to   cathode  voltage   (NotB   2)

at   10W   working  output   plJwer
at   7.5W   working   output   pl]wer

I)irect  grid  2  to  cathode  voltage
I)irect  collector   (earth)   to   cathode  voltage
Direct   grid   1   voltage:   (Note   5)
Direct  helix  current  at  wcirking  output
Direct  grid  2  current
DirE.ct   cathode   current
Synchrcinous   gain    (Nc)tE   2)

at   10W   working   output,   approx.
at   7.5W  working   oiltput,   approx.

Saturated   c]utput,   approx.

10.7                  11.7                 13.25

4   320            4   270
4   250            4180

1910                1910                1910

2   400           2   400           2   400
-15                   -15                   -15

0.4                0'4                0'4
+2                    +2                    +2
36.4              36.4              36.4

43.5               42.8 dB
44                    39.7              dB

17.5                  16.0                  11.5                      W

Note  4.     Electrl]dB  voltages   are   I.Bferred   to   cathode   potential.     The   ccillectc)I
is   Balthed.

Note   5.     Adjusted   to   optimum  value   f`or   focusing   at   the   required   power   level.
Switch-on   and   test   figures   are   quoted   in   the  data   Sheets   supplied   with
eal=h   tube.      A   I=hange   in   grid   1    vc)ltage   may   necessitate   readjustment
of  grid  2  vciltage.

CATHODE

Iridil`ei=tly-heated,   iJxide   coatEd   type.

HEATER

HBater   vc)ltage    (NotE3   6)
Heater  voltage  tolerance

long  term  averagg
short   term   f.luctuations  of.  up  to   2   min.   duration

Heater  current
Heater  pre-heat   time
Interruption   time  f.or  zero   i]re-heat

Min.              Ncim.              Max.

6.3

D.7              I.82
60

±3
±5

1

1D

Note   6.      With   exception   cif   W3MC/3C,   thE3   heaters   c]f   all   tubes   are   usually
supplied   f.ron  a  d.c.   voltage  cir  an   I.in.s.   equivalent   at   a   frequency
between   45   ar`d   65Hz;      other   f.requencies   Triay   lJe   used   but   the
manuf`acturer  should   be   consulted   bef.orEhand.      If   a   hBater   i§   operatec]
with   cl.c„   it   is   pref`erable   to  make   the   frBe   heater  lead   negative
with  respect  to  cathode.

The   W3MC/3[   heater   must   be   operated   f`rom   a   d.c.   supply   with   thB   f.res
heater  lead   negative  with   respect   tcl   c:athode;     this   is   to   enable   the
time   elaF,Bed   mgtBr   tci   ciperate   cc)rrectly.

A:Lgur3t     T96g
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W3MC  Series

LIMIT    RATINGS

Voltages
Direct
Direct
I)irEct
I)irect
I)irec:t
I)irect

helix   to   cathc]de   voltage   (Note   7)
grid   2   to   cathode   voltagB
grid   1    to   c:athode   voltage
I=ollector   (earth)   to   cathode   vc]ltage   (Note   7)
grid  2  to  helix  voltage
grid   2  to  cc)llectcir  voltage

Min®

3.9

-D'5
2.0                 4.6

4'6
4'6

Note   7.     Minimum   ratings   are   §pecifiBd   fi]r   continuous   operation   to   avciid
excessive   helix   current.      Ref.8r   tci   C]PERATI0NAL   I)ATA   Section.

Currents
Cathode
Helix

absolute  maximum  to   trip   supplies   with   delay   lBs§   than   5   sBc.
Switching  transient

20mA   f`or   not   longer   than   10m§
10mA   for   not   longBr   than   150m§
5mA   for   ncit   lI]nger   than   1    §Bc.
2mA   fcir   not   lc}nger   than   5   §ec.

Grid   2   curl.Bnt

Power  I)i§sipations
Grid  2   dissipation,   maximum
HBlix   di§§ipation,   maximum
Collector   c]is§ipatic]n,   maximum

45mA

2mA

0.5           rnA

1.5W

9W

115W

ENVIRONMENTAL    CONI)ITI0NS

Operating  ambient   temperature  ranges  anc]   altitude§   f`or  full  specification
performance   are:

-10°C  min.   to   +65°C   max.   up   to   5   000   ft.    (
-10Cl[   min.   tl]   +600C   max.    up   to   10   000   ft.
-10°C  min.   tc]   +500C   max.   up   to   15   000   ft.

Operation   down   to   -3D°C   is   possible  with   a   slight   degradatic]n   of   performance.
StciragB   ambient  temperature   range   and   altitude   are:

-350C   min.    to   +75°C   max.   up   to   4   5000   f.t.    (13   656m)

HI.imidity      95%   max.    at   +65°[

TUBE    LIFE

Shelf  lif B
Operational  life Subject  to   guarantee

Life-end  points
(a)   grid   2   voltage   greater  than   2.Bkv   for   36mA   c:cillector   current
(b)   helix   current   greater   than   2mA   for   36mA   collectcir  current,   c]r
(c)   change   in   powEr  ciutput   or   gain   by  more   than   2dl]   fri]m   initial  values

August   1969 W3M[   SEriEs-3



W3MC  Series

GENEFiAL    I)ESCPIPTI0N    0F    TUBE    PACKAGES

The   W3MC   series   are   a§semblie§   in   which   the   travelling-wave  tube   is
Bncap§ulated   in   its  mount.     The   mount   incorporates   a   periodic  pBrmanent
magnet   focu§ing   system,   I.f`.   coupling   wavgguide§   with   the   matching   Elements
pre-set   and   nc]n-adju§tablB,   pre-Set   and   nan-adju§tablB   tube   foc:using,   and   a
cc}nvection   collector  cooler.

Types   W3MC/3A,   W3MC/5A   and   W3MC/6A   cover   ccin§ecutive   portitJns   of   the   overall
operating   frequency   band   of   the   tube   §Brie§.      The   ccide   suffices   A,   E   and   I
I]f.   the   three   W3MC/3   tubes   denc}te   small  dif.ferences   in   electrical   8nc]
mechanical  specifications,   refBII`ed   to  in  this  sectil]n  and  shown   in   the
drawings   ac   Figures   7   and   8.

A   §creBned   cable   attached   to   the  mount   carries   the   Blectri]de   supplies;     it
alsc]   earths   the   mi]unt   body.      The   lEacl§   of   this   cable   are   eff`Bctively   chi]ked
f`c)I  microwave   frequencies.     Certain  mc]unts,   detailed   later,   incorpl]rate
resistors   in   the   grid  2   and   helix   lg8ds  tc]   limit   surges.

Tapped   holes   are   provided   in   the   sidBs   of  the  mciunts   for  use   in   installation
in   equipmBnt.

ThE3  mounts   are   intended   for   horizontal   positioning  which  allows   correct
operation   of  the   convE3ction   cooler.     The   cc]oler  will   operate   efficiently
in   any   horizontal  orientation   ofL   the  mount.

The   W3MC/3C   contains   an   Bl8psed   time   meter   which   operates   off   the   d.c.
heater  supply:      it   is   provided   to   rBc:c)rd   tube   life  up  to   10   000   hours.

MECHANICAL     I)ATA

Dimen§ic]ns                                 A§   Shown    in   Fi.gul.B§   7   anc]   8.
Fixing   c]f`   mclunts              Attach   mounts   to   main   equipment   with   'A   UNC   nan-

magnetic   screws   locating   in   tapped   holes   5/8  inch
deep   provided   in   Sides   of`   mounts.

Waveguide   connexion§    (input   and   ciutput)
All  mounts   are   fitted   with   flanges   as   Shown   in
Figure   9   fc]r   connection   tl]   WG17    (WPl75).      Tin-

plated   shim§   and   screws,   which   arB   available   if
reciuired,   should   be   iised   for   cc)nnectic)n   to   brass
waveguide   f`langes.

ELECTF}ICAL    I)ATA

Fiating§   (all   mounts)
Heatl=r   anc]   heater-cathcide
Helix
Grid   2

to   bocly   of   mount,   maximum   vc]ltage                 9         kv

LEad   resistance   (including   limiting   rE3§istors)

GI.id   2
Helix
Heater   (Note   8)

W3MC/3A-5A-6A          W3MC/3B          W3MC/3C

o.o3n                          47i<n                  47kQ
a.o3n                           o.03n             4.7kn
o.o5n                           o.o5n              o.o5n

Nc)tE   a.      At   current   of.   2A.      Heater.   ling   voltage   clrc]p   0.04V.

August    1969
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W3MC  Series

a

e

A

a

I).I.     SUPPLY    REQulf]EMENTS

The   collector   is   connected   to   the   body   of.  the  mount   through   the   coolBr.
It   i§   intended   that   the  mciunt   Shall   be   c]peratec]   al:   earth   potential.
Voltages   must   be   applied   in   the   cc]rrEc=t   §Bquence   as   shc]wn   in   the
SETTING-UP   PFlocEI)UFIE   Section   of`   this   data.

Helix   Voltage
The   helix   vciltage   should   be   adjustable   to   obtain   the   required   working
cc)nditions.     Voltage   ranges   are:

for   7.5W   and   low   working                          3.9   tc)   4.4kv
f.c}r   Saturation                                                   4.0   tci   4.6kv

RipplB   and   regulatil]n   tolerances   depend   c]n   acceptable   pha§B   anc]   output
amplitude   variation    (refer   tci   RADIO   FREQUENCY   PEf}FOF"ANCE   section).

The  use  of  a   protective   Series   resistcir,   value   4.7kn,   in   the   power
supply   line,   is   recommended:      this   I`B§i§tcir   is   already   f`itted   in   §c)mB
mciunt   types   bef`I]rg   delivery   (ref.Er   to   ELE[TPII[AL   I)ATA   section).

The   powBr  supply   impedance,   including   that   of   the   protective   rBsistor,
shc}uld   not   exceed   20kJ2.      This   is   requil.ed   tci   avoid   Bxces§ive   voltage
drop  at   switch-on.

A   trip  circuit   set   to   operate   at   2mA   must   be   incorporated   in   the   helix
supply  to   prevent   burn-I]ut   of  the   tube   by   the   passage   of   Excessive
helix  current.

Collector  Voltage
F.or   operation   with   depressed   collel=tor   at   36mA   the   recommended   collector
vc)ltage   i§   2.4kv   at   which   value   optimum   lif`e   will   be   obtained.      Under
power   Supply   fault   conditions   the   tube   will   not   be   damaged   by   operation
at   2.Okv.

Grid   2   Voltage
This   Should   bE3   adjustable   fcir   required   wc}Iking   c:c]nditic)n§.      For   36mA
ccillector  current  voltage   ranges   are:

throughciut   tube   life
for  new  tube

1.8   to   2.8kv
1.8   to   2.5kv

brid   2   current                           Negative   values   c]f.   up   tci   50iiA   may   ciccur

The   use  of   a   prt]tective   §eriE§   resistor,   value   47kJ2,   in   the   power   Supply
line   i§   recommended    (sea   ELECTRICAL   DATA   section).

Grid   1   Voltage
Adjustable   for  minimum   helix   current,   range   0   to   -35V.

Eff.icient   operatic)n   cif   the   W3MC   §Brie§   cif`   tubes   depends   upon   certain
prime   requirements   being  met   during   conditions   of   switc:h-cin   and
ccintinuou§   working.

ThesB   requirE3ments   are   such   that   satisf.actory   pericidic   focusing   c:annot   be
achieved   with   lc]w   helix  voltages.

If   the  tube   is   operated   with   helix   vc)ltages   below   the  minimum   limit   Df
3   900  vc}lts,   the  helix  current   will  be   excessive,   the   actual  value  of  current
being   dependent   upon   the   setting   c)f`   the   grid   2   vc)ltage   relative   to   helix
voltage.

When   Switching   on,   it   is   imperative   that   the   helix   currant   dc)e§   not   exceed
thB  transient  values   given   in   the   tube   limit   ratings.

August    1969 W3MC   Series-5



W3MC  Series

A   suitable   cathodE   cc]ntrol   circuit   is   shown   in   F.igure   6.      The   grid   2   vc]ltagE
is   suppliec]   f.ram   a   potentiometBr   ct]nnec:ted   across   1:he   hElix   supply,    the   gricl   2
vc]ltage   always   being   pl`opcirtional   tc],   but   less   than,   the   helix   vc]ltage.      The
recommended   setting   for   switch-on   is   1    Eloo   volts   on   grid   2   with   rBspEct   tc]
i=athi]de,   ar,d   a   helix   supply   of.   4   350   volts.      The   switch-on   of   grid   2   voltage
shcJuld   be   delayed   until   helix   voltage   has   reached   3   900   vc)its.

The   delaying   device,   f`or   example   a   reed   relay,   should   also   operatB   tc]   cut   c)ff`
thB   grid   2   voltagE!   in   the   E!vEint   of.   the   helix   trip   being   operated;      this   is   to
pl.evEnt   excBssive   grid   2   current   being   passed.

The   10m   bleed   resistol`   prevents   build-up   c]f`   the   static   charge   c)n   gr`id   2
during   the   perioc]   when   the   hElix   and   collEctc]r   voltagBs   only   81`B   applied.

On   f`inal   switi=h-off.,    thB   grid   2   vc)ltagB   should   pl.ecec]E   the   hBlix   voltage   I)n
a   time   si=ale   suc:h   that   the   gl`id   2   voltage   drops   below   500   volts   bBf`ore   thE
hBlix   vc]ltage   i.all§   ti]   3   900   volts.

COOLING

The   ail`   f.low   through   the   cooler.   requires   a   frEE   space   c]f   2   inc:hB§    (5cm)   around
the   cooler   slots   with   access   tci   a   f`ree   supply   c)f`   air   at   ambient   tE3mperature.
The   cociler   temperature   under   normal   ccinditions   of`   c]pE.ration   is   about   180°C
above   ambient.

At   altitudes   up   to   15   D00   feet    (4   552m),   and   within   the   maximum   ambient
tBmpBrature   specif`ied,    f`ree   c:cinvection   iE   adequate   f`c)I   dissipations   up   tc]   the
spBc:ified   limit   rating.      When   it   i§   required   tc]   excEecl   either   thB   ambient
temperature   or   the   cc]llector   dissipation   limits,   c)I   to  mount   the   package   in
a   F)lane   other   than   that   spE!cified,   f.orced-air-cooling   is   nEc:essary   and   the
manufacturer   shciuld   be   c:on§ulted   regarding   the   air   f`lc)w   applicablE>   to
Particular   rEquirBment§.

PFioxIMITY    0F    MAGNETIC    MATERIALS

Soft   magnetic   materials   should   be   kBpt   at   least   2   inches    (5cm)   away   f`rom
the   Exterior   of   rriounts.

Magr`etised   matB|.ials   in   thE   vicir`itly   of   the   mc)unts   must   be   positioned   so
that   the   helix   currerit   at   f`ully   saturated   output   does   nc)t   iricrease   by   mol`B
than    I.D5mA.

Assistance   with   focusing   tests   ir   the   presence   of   permanent   magnEts,   and
gtlidance   concerning   their   position   is   z`eadily   available   f`I.om   the
ranijfactiJrer.

•\,Jg,Jst     1969
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W3MC  Series

SETTING-UP    PROCEI)URE

1.      Apply   hBater   vciltage   and   allow   1   minute   hBating   time.

2.     Apply   grid   1    voltage   a§   spec:ifiBd   in   c]ata   Sheet   supplil=d   with   tube.

3.     Make   the   following   adjustments   before   switching   on   tc}   ensure   that   the
helix   current  will  not   exceed   that  valuB   which   causes   thB   trip  tci
I,pErate=

(a)   switch-off   any   I.f`.   drive.

(b)   pre-§Bt   grid,2   voltage   (cathc]dB   current   control)   to   give   abc]ut
1    E!00  vc)its   at   Switch   on;      this   corresponds   to   a   cathode   current
Df'   about   30mA.

4.     After  the   1   minute   c:athocle   pre-heat,   switch   on   collEctcir  voltage   at   2.4kv.

5.      Switch   c]n   the   helix   vc)ltage   at   4   350   vcilts   and.   using   the   autc)matic   delay,
apply  the   grid   2   voltage   at   the   pre-set   value. (5eB   Note   a).

6.      Inc:rBasB   the   grid   2   vc)ltage   to   give   a   cc)llector   current   c]f   36mA.

7.     Adjust   grid   1   voltage  tci  minimi§e   helix   current.      F(e-adjust   grid   2   voltage
if  necessary,   to  maintain  collector  current.

8.      Apply   r.f.   input   arid   adjust   hElix   voltage   to   give   maximum   power   output.

9.      F(B-adjust   grid   1   voltage   and   then   grid   2   vi]ltage   if   ngces§ary.

Note   8.     Prc}vidEd  that   the   rise   time  of  the  collector  voltage   i§   nlJt
greater   than   that   of`  the   helix   vc)ltage,   these   §upplie§   may   bE!
switched   on   together.

August    1969 W3M[   Series-7



W3MC  Series

?.0•55•50,.5510
I I I I I I I I I I

I,Paa
I

1

I I

I I
I

11

I I I I I

I
I I

I

I

I I

I I I

Ill

I

11

I

I

I

1 11

I
I

I

I 11
I

I

Ill I I I

5 11 11 •5 12 125 13

FPEQUENCY{GHz)

Fig.   2.      Typical   Synch.   Gain  at   Working   Output  versus   Frequency
u

4444'243836343210
I I 11 I I i I I I I I I I I

~9
I I

I

Gal n a 1 0 0 u P t aain at 7.5 0 utP ut
I

IIi
I

11
I

I

I

I

5 1 1 11 •5 1 2 1 2.5 1 3
FREQUENCY(GHz)

August    1969



W3MC  Series

F-ig.    3.      Typical   Synch.   Helix   Voltage   at   Wcirking   PowE!r   Output   versus   Frequency
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W3MC  Series

Fig.   6.     Typical   Cathode   [urrent   Control  Cil`cuit
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W3MC  Series

Fig.    7.      Outline   of   W3M[/3A,    W3MC/3B,    W3MC/5A,    W3MC/6A
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DIM INCHES

A 3 ?,4  ±   '<6

a 3 I,4  ±   I/I

C 4Z64  ±  +6

D 35,o±    I,32

E 3 '74 I  16
F SMAX

a 3   ±   I,8

11 2 7,8  ±  1`€

J 3.goo  Auk
K S.590±.020
1 334  ±  '`8

M 2'/e  ±    '62
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W3MC  Series

Fig.    a.      Outline   I]f   W3MC/3C
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Fig.   9.     Flange  Outline
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W3MQ/lA
W3MQ/18

LOW-N0lsE  X-BAND

TRAVELLING   WAVE    TUBES

CODES:    W3MQ/1A
W3MQ/18

These   trcivelling-wave   tubes   clre   supplied   completely    packaged   in   a    single  re-

versal   permanent   mcignet   mount.   The   W3MQ/lA   hcis   waveguide   connectors   to  WG16

and    the   W3MQ/lB   has    cooxial    transducers    cidded.    The   devices    are    designed   for

operation   as   wide.band   cimplifiers   over   the   frequency   range   7   to  11.5   Gc/s    or    for

use   over   narrower   frequency   ranges   in   the   same   band.   Where   narrow   bcind   opercition

is    required    by   the    customer,      the   tube   will    be   optimised    for   the   pclrticulQr     band

specified.

CATHODE

Indirectly  heated,  oxide  coated

Heater  voltage
Nominal  current

Minimum   pro.heat  time

Maximum  heater  interruption  time

R.F.   CHARACTERISTICS  *

Gain,   small   signal,   minimum

Noise  factor,  maximum,wide-band  operation  (7  to  ll.5Gc`/s)

Power  output

*       Typical  broad-band  performance  curves  are  shown  in   Figure   1.

a FEBRUARY,     1965
W3MQ/lA
W3MQ/18
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W3MQ/1A

W3MQ/I a

CODES:   W3MQ/1A
W3MQ/18

Continued

ELECTRICAL    CHARACTERISTICS

Electrode  Voltages  ancJ   Effect  on   Phclse  Change

Grid   I   voltage

Grid  2  voltage

Grid   3   voltclge

Grid  4  voltage

Helix  voltoge

Collector  voltage

Electrode  Currents
Helix  current,  nomincil

Collector  current,  nominal

Grid   1   current,   nominal

Grid   2  current,  nominal

Grid   3  current,   nominal

Grid  4  current,  nominal

Input  and  output  match

Reverse  attenuation

MECHANICAL    DATA

Dimensions

Weight,   approx.

FEBRUARY,     1965

NOMINAL

MIN.                          NOM.                      MAX.                              PHASE:

C H A N G E.

-\ rJN                  -5w                 + 5N              6                   ov

30V                      35V                     55V                 3.5                    0V

70V                     130V                   18oV              <o.1                      0V

300V                  400V                 60oV            < o.1                    0V

880V               1000V              1100V                  6                          0V

I   200V                                         <0.I                    Ov

10„A

500                   «A

<1„A

<2:1

>70                    db

As  shown   in   outline  drawings

21     lb                 9,5

W3MQ/1A

W3MQ/18
_2
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CODES :   W3MQ/1A
vy3MQ/1 a

Continued

W3MQ/1A

W3MQ/I a

®

OPERATIONAL    PROCEDURE

1.  Connect   wciveguide   transitions   to   the   mount.,   this    should    be   done   with   a   non-

magnetic  screwdriver.

2.  Connect  colour  coded   leads  to  the  power  supply  cis  follows  :.

Cathode-Yellow                                  Grid3         -Grey
Heater    -Brown                                    Grid  4         -White
Grid  1      -Green                                      Helix           -Orange

Grid  2      -BIue                                        Collector-Red

3.  Switch  on  heater  supply  and  allow  two  minutes  cathode  preJieat  time.

4.  Apply   the   voltages   specified   on   the   mount   label   to   the   collector,   helix,    grid  4

and    grid   3    either    in   this    order   or   simultaneously.    Either   the   collector   or   the

cathode  may   be  run  at  earth   potential.

5.  Set   the   grid   2   voltcige   cind   then   the   grid   1    voltage   to   the   specified   values.  As

the   collector   current   increases,   the   helix   current  may   rise   to   os   much   os  30HA

but     shoulddrop  to  a  few  microamps  as  the  operating  current  is  reciched.

6.  To   obtain   optimum   focusing,   slight   adjustment   of   grid   3  and  grid   4  voltages   may

be  necessary.

7.With    the    voltages    specified,    optimum    broadband    noise    performance    should  be

obtained,   but   to   optimise   over   a   narrow   frequency   band   within   the   normal   oper.

ating   band   the   helix   voltage   should   be   adiusted.   Normally,   the   optimum   voltage

will    be`found    between    15V   below   and    10V   c]bove   that   specified    for   brocidbond

operation,   with   the   lower   voltages   applying   to   the   lower   frequencies.   When    the

helix  voltage  is  changed,  the  grid  3  and  grid  4  voltages  should  be  adjusted  again;

normally  the  best  noise  figure   is   found  close  to  the  optimum  focusing  condition.

8.  The    broadbcind   gciin   is    i lattest  when   using   the   specified   voltages   and   rises   at
lower   frequencies   when   the   helix   voltage   is  reduced.   Should   lower   overall   gain

be   required,   the   collector  current  may   be   reduced   by   decreasing  the   grid   2  vol-

tage  but  the  noise  figure  may  then  deteriorate.

9.  Core   must   be   taken   to   avoid   bringing   magnetic   materials   close   to  the   mount  as
this  may   permanently  ciffect  the  focusing. It  is  essential  that  non-mclgnetic  screws

be  used  in  the  mount  body  fixing  holes.

10.  A   plot  of  the  magnetic   field   for  the  mount   in   the   absence  of  magnetic  screening
is  shown  in  Figure  2.

FEBRUARY,    1965
W3MQ/'A
W3MQ/18
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W3MQ/'A
W3MQ/I  a

CODES :    W3MQ/1A
W3MQ/I a

Continued

Fig.1.          Typical   R.F.   Performance
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CODES:   W3MQ/lA
W3MQ/1 B

Continued

W3MQ/lA
W3MQ/18

Fig.    2,           Plot  of  External  Magnetic   Field
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W3MQ/1A

W3MQ/I a

CODES:    W3MQ/1A

W3MQ/1A      OUTLINE

•,'.

i-E       -,-D                -I

iJu

L\tnJ/I                             `\tnll I-I rl

G

FEBRUARY,    1965

LEAD LEmor
a F' a W N HEATEFl

YELLOW h .  tc .

a f' E E N Gl

BLUE G2

GREY G3

WHITE G4

ORANGE HELIX

F'ED COLL

DIM INCHES MI LL I M E T R E S

A 5 b MAX 307.4      MAX

a 33/®MAX e5.7     wax

C a 14' MAX 82`6      MAX

D 8 ±  I/32 2o3,2  I o.®

E 3I.+_1I® 120.7 ±  3'2

F 2  V2   +_ V32 63.S  ± o,e

G I I   I/'6 25,, I ,..
H 7.®30+a.060 10®.®®  I   I.s2

J 5/e  ±  V16 15.9     I   I.a

#:#8/:!)-6

u
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CODE  :    W3MQ/lB
W3MQ/1A
W3MQ/I a

a

a

W3MQ/lB    OUTLINE

-J                                                                                                   IJ

J 11-=1111                 I -

i_I '1

I

G L

FEBRUARY,     1965

LEAD LEC-
a FI 0 W N l|EATEB

YELLOW h.k,

GREEN Gl

BLUE C2
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U€H.F   Power   Klystrons Z153/50Z
Z163/50Z

Provisional  Data                                                                                                 Z173/50Z

a

These   klystrc)ns   are   intended   f.or
use  a§   f.inal  amplif iers   in  the
vision   and   sound   sections   of  u.h.f .
t.v.   transmitters:   they   al`e   also
suitable  for  t.v.   transposer  ser-
v ic:e .
The  tubes   are  of  the  four-integral
cavity   type   and   are  magnetically
fc]cussed.   Incorporated   is   a  mod-
ulating   anodB   fc]r   beam   current
contrcil  which   enables   the   tubes   to
be   operated   at   lower   pc]wBr   lBvels
in   sound   transmitters   whilst
using   the   same   beam   vc}ltage   supply
as  the  vision   amplifier  klystrons:
in   adc]itic)n,   the   electrode   may   be
used   a§   a   protective  device   for
vision  operation.
Each   tube   operates   in   an   apprctved
focus   mc)unt   a§§embly,   incorporat-
ing   the   focus   electromagnBt   System
in   which  the  klystron   will  give
the   performance   §pEcified   in   these
data   sheets.
Whilst   the  three   tubes   have   simil-
ar  electrical  charactr:ri§tics  and
performances,   each   covers   a   diff-
erent   frequency   range,   as   fcillc]ws:
Klystrc]n              Mount         Frequency

range    (MHz)
Z153/50Z                ZM153                   470    to    59B
Z163/50Z                 ZM163                    598    tc)    710
Z173/50Z                ZM173                    710   to    854

In  transmitters  using   a  third   kly-
strc)n   for   cc]mbined   vis``ion   and
sc)und   Signals   a§   an   emergency   res-
erve,   the   tubes   are  suitable  for
operation   at   2,5kw   peak   sync.
power   output,   where   the   vision/
sound    pc)v`iers   ratic)   i§    5:1.

If   required,   the   tubes   can   bE
supplied   already   broadband   tuned
f`or  visic]n   operatic]r`   in   spEcif led
channels .
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A   special   f eature   of   these   tubE3s
is  that  they  are  designecl  to  f it
into   the   existing   §c]ckBt§   of   the
follc}wing   ITT   External-cavity
kly§trons,   c)I  the   scickets   I)f  sim-
ilar   tubes   c]f  c]ther  manuf.acturers
which   use   the   same   types   of  mount
assemblies:

Z151

Z161

Z171

The   conversic)n   of.   existing   mc)unts
tc]   accBpt   the   Z153/50Z   series   of
tubes   can   be   Effected   very   simply
by   the   use  of  available  small
kits   c]f   accessol.ies.(See   page   10).

Abridged   Data
Power   output,   saturated
Power   gain,   typical
Bandwidth
Beam   voltage
Output   cc)nnectic)n

special   quick-fit   for   EIA   1,625
inch   rigid   coaxiel   line   (50Jl)

Cc]o1ing
cc)llector                                      vapour
gun   arld   tube   body           forced   air

Cathode/heater
[athocle                      indirectly   heated
Heater   vc)ltage,   min.

(Notel)                                                 (V)                  5.0
Heater   current   range      (A)38   tc)   44
Heater  starting
current,    peak,   max.          (A)                  84
Cathode   heating   time      (min)         5,t]

Note   1.    New   tubes   should   bB   c}pEr-
atBd   at   5.DV.    Heater   vc)ltage   mat.'
have   to   be   incrBasBd   to   5,5V   max.
as   life  progresses.

Z153/50Z
Z163/50Z-1
Z173/50Z

©    1972  lnternational  Telephon®  and  Telegraph  Corporation

6318/Z153/50Z E components Ill



U.H.F   Power   Klystrons Z153/SOZ
Z'63/50Z
Z173/50Z

MAXIMUM   (ABSOLUTE)   RATINGS     (No  individual  rating  should  be  exceeded)

Beam   voltage,    cc)ntinuous    (kv)         14        [c]llectc]r   dissipation      (kw)            45
EBam   currant,    mean                       (A)           3,5          Load    vswF(    (Note    2)                                 1,5:1
Body   current                                                                Nc)te   2.   Tubes   will   operate   at

with   zerc)   input   pc)wer      (rnA)         5D        this   figure   without   damage   but
at   saturatBd   pc)wer                                          satisfactory   t.v.   c)pEration   can

output                                                (rnA)       150         be   assul`ed   only   if`   load   V5WF(   does
Fc)weroutput,    saturated       (kw)         45         not   exceed   1,1:1.

TYPICAL   OPERATING   CONDITIONS -Television   Vision   Amplifier   Service

(For  T.V.  transmitter  giving  sync.  power  output  of  12,5kw)
Z153/50Z  in.ZM153  Mount
Frequency   range
I h a n n E3 1
Beam   vc}ltage
Beam   c=urrent
Modulating   ant)dB   voltage
Modulating   anode   current
Electromagnet   current    (NcitE3   3)
Bandwidth    (Nc)tes   4,5)
Ecidy   current    (Ncite    6)

with   zero   input   pc)wer
black   level,    +Sync.    (llkw)
at   12,5kw   c.w.   output,   vision
frequency

I)five   power   (Notes   7,a)
at   12,5kw   c]utput
at   10kw   output

Power   gain    (Note   8)
I)ifferBntial   gain    (Nc]tes   4,9)
I)if`f`Erential   phase    (Notes   4,10)
AM    noise    (Note    11   )

Linearity    (Nc]tes   4,12)
Pc}wer   c]utput,    saturated    (Nc]te   8)
Eff`iciency    (Notes    8,13)

(MHz)                 47D-47B          526-534       590-598
21                            28                        36

(kv)                                          13

(A)                                         3,0

(kv)                                           13

(rnA)                                        1'0

(A)                                     12,2

(MHz)                                  8'0

(rnA)                                                   15

(rnA)                                            24

(    Ni]tB§   are   givBn   cin   pages   8   and   9    )

Z163/50Z  in  ZM163  Mount
FI`equency   range
Channel
Beam   vc]ltage
Beam   cul`rEnt
Modulating   anode   voltage
Mc)dulating   anodB   current
Electromagnet   current   (Nc]te   3)
13anc]width    (Notr3s    4,5)
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30

(MHz)                598-606          654-662       702-710
37                       44                     50

(kv)                                            13                                13                            13

(A)                                          3,0

(kv)                                          13

(rnA)                                          1'0

(A)                                                              11

(MHz)                                 8'0

3'0
13

1rD

11,2

8'0

Z153/50Z
Z163/50Z-2
Z173/50Z



UH.F  Power  Klystrons

Z163/50Z  ih  ZM163  Mount -continued
Body   current    (Nc)te   6)

with   zero   pciwer   input                               (rnA)
black   level,   +sync.    (llkw)                  (rnA)
at   12,5kw   c.w.   output,   vision
frequency

Drive   power   (Notes   7,8)
at   12,5kw   output
at   10kw   output

Power   gain    (Note   8)
Differential   gain   (Nc)tes   4,9)
Differential   phase   (Notes   4,10)
AM    noise    (Note    11  )
Linearity   (Notes   4,12)
Power   outFlut,    §aturatBd    (Note   a)
Efficiency    (Nc]tE§    a,13)

(rnA)

®

Z173/50Z  in  ZM173  Mount

Frequency   range
Channel
Beam  voltage
BBam   currBnt
Mc]dulating   anode   voltage
Modulating   anode   current
Electrc]magnet   current   (Nc)te   3)
Bandwidth
Ec)dy   current    (Ni]te   6)

with   zero   input   power
black   level,   +sync.    (llkw)
at   12,5kw   c.w.   c)utput,   vision
frequency

Drive   power   (Notes   7,8)
at   12,5kw   output
at   10kw   c}utput

Power   gair`    (Note   8)
Dif`fBrential   gain    (Nc]tes   4,9)
Diff`erential   phase   (Notes   4,10)
AM    nc]i§e     (Note    11  )

Linearity   (Notes   4,12)
Power   output,   saturated   (Note   a)
EfficiEncy    (Ncite§   8,13)

(MHz)                      710-718      782-790      846-854

(kv)
(A)

(kv)
(rnA)

(A)

( MHz )

(rnA)

(rnA)

( rnA  )  `

(    Nc]te§   are   given   c)n   pages  8    and  9  )
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51                        60                       68
13                              13                              13

3,0                 3,0                 3,0
13                              13                              13

1,0                        1,1                         0,8

1i                         11.2                        11,2

8'0                8'0                 8'0

12                            14                            15

17                        21                         24

30                     33                     34

Z153/50Z
Z163/50Z-3
Z173/50Z



U.H.F.   Power  Amplifier   Klystrons Z153/SOZ
Z163/50Z
Z173/50Z

TYPICAL   OPERATING   CONDITIONS-Television  Sound  Amplifier  Service
(For  T.V.  transmitter  giving  2,5kw  power  output)  (Note  16)
Z153/50Z  in  ZM153  Mount
Frequency   rangB
Channel
13eam   vcJltage
BEam   cul`rent
Modulating   anc)de   voltage
Mcidulating   anode   current
Electromagnet   current   (Note
Bandwidth   to   1,Dc]13   points

(Note    14)
Body   currBnt    (Note   15)

with   zBro   pc]wer   input
at   2,5kw   power   outF]ut,

§c)und   frequency
I)rive   power   (Note   7)

at   2,5kw   F)c]wer   outF]ut
Efficiency,   min.

(MHz)                     470-478      526-534      590-598

(MHz)

(rnA)

(rnA)

(w)

(%)

(Notes   3   tc)   15   are   given   c]n   pages   8   and  9  ).

Z163/50Z  in  ZM163  Mount
FrequBncy   range
Channel
13eam   voltage
13eam   curl`Bnt
Moc]ulating   anc)de   vc]ltagB
Modulating   anode   current
Electromagnet   current   (Note   3)
13andwidth    (Nc]te    14)
Bcidy   current    (Nc)tB   15)

with   zerc)   input   pc)wEr
at   2,5KW   cJutput,    sound
frequency

I)rivE3    powel`    (Note    7)
at   2,5kw   Output

Ef`ficiency,   min.

Z173/50Z  in  ZM173  Mount
F-requEncy   range
Channel
Beam   vc)ltagB
13eam   current
Mc)dulating   anc]de   voltage
Mc)dulating   anc)de   currE3nt
Electromagnet   c=url`ent    (Note   3)
Bandwidth    (Ncite    14)
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21                         28                        36
13                             13                             13

0,65               0,65               0,65
4,6                  4,6                  4,6
000

10                   10.1                    10,3

a,5                 0'5                 0,5

5,0                  5,4                  5,0

7,0                 7'5                 7'3

0,08               0,10               0,09
30                     30                     30

(MHz)                       598-606       654-662       702-71D

(kv)

(A)

(kv)

(rnA)

(A)

(  MHz  )

(rnA)

(rnA)

(w)

(%)

37                    44                     50
13                              13                              13

0,65               0,65                0,65
4,6                  4,6                  4,6
0D0

10,3                    1D,2                    10,3

0,5                 0'5                 0,5

5,0                  4,5                   3.5

8,0                  8'5                  9,0

0,09                  0,11                   0'10

30                     30                     30

(MHz)                        710-718       782-790       846-E)54
51                          60                         68

(kv)
(A)

(kv)
(rnA)

(A)

(  MHz  )

13                              13                              13

0,65                0,65                0,65
4,6                  4,5                4,55
000

10,4                  10,5                  10,7

0,5                  0,5                  0'5

Z153/50Z
Z163/50Z-4
Z173/50Z

u

U



U.H.F.   Power  Amplifier   Klystrons Z153/50Z
Z163/50Z
Z173/50Z

Z173/50Z  in  ZM173  Mount -continued

Body   current    (Note   15)
with   zero   input   power
at   2,5kw   input   pc)wer,    sc]und
frequency

Drive   power   (Ncite   7)
at   2,5kw   power   ou   put

Eff.iciency,   min.

(rnA)

(rnA)

(w)

(7o)

4,0                 4.5                  3,0

8,0                   995                   a.7

0,11                    0,14                   0,13

30                     30                     30

TYPICAL   OPERATING   CONDITIONS-Tolovision  Combined  Vision  and  Sound  service
(For T.V.  transmitter  giving  power  outputs  of  2,25kw  vision  and  0,45kw  sound)
Infc)rmation   regarding   opBratic]n   at   reduced   power   levels   is   available
on   request   from   the   manufacturBr.
Z153/'50Z  in  ZM153  Mount
Frequency
Channel
Beam   voltage
Beam   current
Modulating   anode   voltage
Modulating   anode   current
Electromagnet   currEmt   (Nc)tB   3)
I]andwidth    (Note   17)
13ody   current

wit:h   zerc]   input   pc]wer
at   2,5kw   c]utput,   visic)n

frequency
Drive   power    (Nc}tBs    8,18)

at   2.5kw   power   output
IntBrmc)dulatic)n   products

e

(MHz)                   47D-478       526-534       590-598
21                        28                       36

(kv)
(A)

(kv)
(rnA)

(A)

( MHz )

(rnA)

(rnA)                                              11,5

(W)                                                 0,1

(Nc)te    19)(dB)                              -50,5

Z163/50Z  in  ZM163  Mount

F.requency
Channel
Beam   vc)ltage
13eam   current
Modulating.   ancide   vc)ltage
MI]dulating   anode   current
Electromagnet   current   (Nc)te   3)
Bandwidth     (Nc]tE317)
Ec]dy   currBnt

with   zBrc]   input   power
at   2,5kw   c)utput,   vi§ic]n
frequency

Drive    F)ower    (Notes    8,18)
at   2,5kw   power   c}utput

0'12
_51

D,11

-51  I 5

(MHz)                   598-606       654-662      702-710
37                    44                    50

(kv)

(A)

(kv)

(rnA)

(A)

(MHz)

(rnA)

(rnA)

(w)

Intermi]dulation   products    (Nc]te   19)(dE)

(    Notes   are   given   c]n   pages  8    and  9  )
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12,5

11                                   12                        11,5

12                   13,5                   12,8

0'1
-50 ' 5

0'13                  0,13
-51              -51,5

Z153/5DZ
Z163/50Z-5
Z173/50Z



U.H.F.   Power  Amplifier   Klystrons Z153/50Z
Z163/50Z
Z173/50Z

TypICAL   OPERATING   CONDITloNS-Tol®vision  Combined  Vision  and  Sound-
continu®t!

Z173/50Z  in  ZM173  Mount
Frequency
Channel
Beam   vciltage
13eam   current
Modulating   anode   voltage
Modulating   anode   current

(MHz)                710-718         782-790
5160

(kv)
(A)

(kv)
(rnA)

EIBctromagnet   current   (Note   3)         (A)
13andwidth
13ody  current

with   zero   input   power
at   2,5kw  output,

visic]n   frequency
Drive   power   (Notes   8,18)

at   2.5kw   power   c]utput
lntermodulation   pl.i]duct§

(Note    19)

( MHz )

(rnA)                                                11

(rnA)                                           13                               14

(W)                                        0,1                       0,09

(dB)                         -51,5                      -51

RANGE   0F   CHARACTEI]lsTICS   Fol]   EQUIPMENT   DESIGN
Z153/50Z  in  ZM153  Mount -Vision  Amplifier  Service
Test   Conditions                                                         Range   of   Charac*®I.istics
Heater  voltage                   (V)      5,0/5,5                                                                   min.
E:lectromagnet   current(A)         9,0/13        Heater   current              (A)      38
Frequeni=y   range                  (MHz)470-59B         13eam   voltage                     (kv)   -
13andwidth    (Note   5)          (MHz)             8,0         Bc]dy   current
Power   c)utput                                                                             (Note   6)                           (rnA)    -

(Nc]te   23)                               (kw)             12,5         Mod.    anode   current    (rnA)    -
P.F..    drive   pc]wer

(Note7)                            (W)       -
Ef.f`iciency(Note   13)(%)       32

Z163/50Z  in  ZM163  Mount -Vision  Amplifier  Service
T®st   Conditions
Heater   voltage                  (V)      5.0/5,5
Electrc]magnEt   c=urrEnt(A)         9,0/13
Frequency   range                  (MHz)59B-710
Eandwidth    (Nc]te    5)           (MHz)             a,0
Pc]wer   ciutput

(Note   23'
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(kw)               12,5

Range   of   Characterisl:ics
min.

HEatt=|.   current               (A)       38
Beam   vc)ltage                    (kv)   -
13c)dy   currerit

(Nc)te    6)                                (rnA)    -
Mc)d.    anode   current    (rnA)   -
Pl.F.   drive   power

(Note   7)                             (W)       -
Ef`ficiBncy(Ncite   13)(%)       32

846-854
68

-50,5

max.
44
14

150

5'0

1,25

u

U

max,
44
14

150

5,0

1.25   u

Z153/50Z
Z163/50Z-6
Z173/50Z



U.H.F.   Power  Amplifier  Klystrons Z153/50Z
Z163/50Z
Z173/50Z

Z173/50Z  in  ZM173  Mount -Vision  Amplifier  Service
T®st   Conditions
Heater  voltage                  (V)      5,0/5,5
Electromagnet   current(A)        9,0/13
F.requency   range                  (MHz)710-854
13andwidth    (Note    5)          (MHz)             8,0
Power  output

(Note   23) (kw)              12'5

MECHANICAL   DATA -Klystrons
Length   overall,   max.       (mm.)      (in.)

Z153/50Z
Z163/50Z
Z173/50Z

I)iameter  I]verall,   max.
Weight,   nett.,   apprc]x.    (kg)

Z153/50Z                                        84
Z163/50Z                                        75
Z173/50Z                                        57

44 .125
40,1

40,1

Mounting   po§itic]n,   all  tubes
vertical,   collector  downwards

MOUNT  ASSEMBLIES -General   Data
Electrc)magnet

voltage
current   (Ncite   24)
rB8i§tance  at

20°C   ambient
cold
hot

Pl.F..    connectc]r§

a

Flange  of  Characteristics

Heater   current              (A)      38
13eam   voltage                    (kv)   -
Body   current

(Nc]te   6)                              (rnA)    -
Mod.   ant)de   current   (rnA)   -
F!.F.    drive   pclwer

(Nc,tE   7,                              (W)       -
Eff.iciency(Note   13)(%)      32

44
14

150

5.0

1'25

COOLING   DATA
Vt]lume .I)f   steam
prc)duced  by  cc]llector
dis§ipatic]n             (m3/min/kw)     0,043

(ft3/min/kw)        1,5

Vc]lume   of   water   cc)nverted
into  steam        (I/min/kw)               0,027

(UK   gal/min/kw)   0,006

Bciiler  feed   water
f`c]r   c)peration   at
12.5kw   peak   sync.
output,   min.   (I/min)

(uK   gal/min)

(V)              loo       Air   flow   fcir   gun
(A)      9'0/13

(Jl)                 5,7
(a)              7'3

input     Type   N  coaxial  panel  jack
(5052);   mates   with
UG-21D/U   or   equivalent

c]utput   Special   quick-fit   f`c]r  EIA
1,625in.   rigid  5m  line
or  3,125in.   coaxial  line
if  preferred

Weight   of.   assembly,                kg           lb
nett.   approx.

354            780
354            780
354            780

(Notes   are   given   on   page§8    and  9)
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envelope  and  tube
body,   min.
(Note?5)             (m3/min)

( ft 3/min )
Static   pre§surB  head

i:::::/:=::e:.::ft3/min)
(Note   26)              (mm)

(in)

Inlet  air  temperature,
max.                       (Oc)

Max.   permissible
temperature  of`  any  part
of  kly8tron     (°C)

2,27
0'5

2,83
10D

175

Z153/50Z
Z163/50Z-7
Z173/50Z



U.H.F.   Power  Amplifier   Klystrons Z153/50Z
Z163/50Z
Z173/507

Not®e
Note   3.   Individual   tubes   should   bg
operated  at   the  value   sFiecif led   in
the  test  data  sheet  supplied  with
the  tube,

N±Lote   4.   F-or   the   purpose   i]f   dBf`in-
ing   bandwidth,   dif`fBrential  gain
and  differential  phase,   the  fall-
owing   carrier  output   amplitude
levels   are   assumed:
Peak   Sync.   level                                     100%
Black   level                                                 76%
Peak   white   level                                      20%

prpte   5(aJ.   The   kly§tron   broadband
respc]n§e  will   bE   adjusted   by   using
a   c.w.   swept   input   signal  cc]rres-
pc]nding   to   mid-grey  output   lBvel
(42%  c]f  carrier  amplitude)   so   that
the   portion   of`   the   l]and   3,OMHz
either  side  of  the  band  centre  at
fv   +   2,OMHz   shall   bB   level   to
within  I  0,5dE  of`   the   level  at   fv.
13and   edges   at   fv   -2,OMHz   and   fv   +
6,OMHz   Shall   bE   within   the   range
D,5c]B   tt]   -1,OdE   of`   the   level   at   fv

Note   5(b).   As   the   amplitude   of   the
Swept   input   is   varied   between   the
levels   cc]rrespc]nding   to   white   and
s.ync.   level  at   the  output  of   the
kly§trc)n,   the   portion  of  the   band
3,OMHz   eithel`   side   of   the   band
centre   Shall   I.emain   within   ±1,DdB
c]f  the   level  at  fv.

Note   6.   When   vision   and   sound
kly§trons   arE   c]pEratBd   f`I`c)in   a
ctJmmon   h.t.    supply   a   combined   bc)dy
current   max.   value   c)f   15DmA   app-
lies.      Hc)wever,   fc)I  normal   c)pgr-
ation   with   a   cc)mpc)s.ite   programme
signal   cc]nsisting   of`  F)Bak   Sync.
pulses,   blanking   level  and   picture
infcirmatic]n,   the   combined   bcidy
currents   should   be   less   than   50mA;
if`-it  i§   greater  than  this,   c]per-
ating   conditic)n§   should   be   care-
t.ully   checked   tc)   detect   abnc]rmal
adjustment§ .
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NLE±e   7.   Defined   as   the   pc]wer  de-
livered  to  a   matched   load   §ub§ti-
tuted   fc)I  the  input  terminal  of
the   klystron.
Note   a.   For  f`ull  specified   per-
formance   at   12,5kw,   saturated
output   power   i§   typically   14kw.   If`
the   klystron   i§   I`equired   to   be
used   as  a   c.w.   amplifier,   the  max-
imum   permitted   c]utput   power   i§
8 . Okw.

Note   9.   With   a   test   wave-form   sim-
ilar  to  that  described   in   Note   12,
but   with   sine   waves   of   4,43MHz   and
peak-to-peak   amplitude   of   10%  of.
black   tc)  white   separation,   §uper-
impc)sed   on   each   step  of  the   stair-
case   from  black   level  to   peak
white,   the   ratic)   of   the   minimum   tc]
maximum   amplitude   of   the   sine
waves,   after   passing   the   demc)du-
lated   wave form  at   i:he   ciutput   of
the   klystron   through   a  Suitable
band-pa§§   f.ilter,   Shall   not   be
less  than   0,7.     The   results   ob-
tained   f.ron  these  tE§t§  will   bB   in
the   form   of   a   smoc)th   curve   of
varying   slc]pB   and   without   inf.lect-
ions   greater   than   3%.

Note   10.   Phase respc)nse.      With   the
tEsi:   wave-form   described   in   Note   9
above,    thE3    phase   c]f.   the   4,43MHz
sing   wave   Signal   c]n   any   step   Shall
not   differ.  by   more   than   10%   frc}m
the   4,43MHz   signal   at   black   level.
The   results   c]btained   frc)in  this
test   will   be   in   the   form   of`  a
§mc)oth   curvB   of   varying   §lc)F)e   and
witt`out   inflectic]ns   greater  than
20.

Note   11.    A.M.   noise.      There   Shall
bB   nc)   random   c}r   perioc]ic   noise
generatBd   within   the   kly§trc)n   and
having  a   level   greater  than   -60dE
a§   measurec]   a§   a   peak-tc)-peak
vc)ltage  referred  to  the  rectif led

Z153/50Z
Z163/50Z-8
Z173/50Z
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U:H.F.   Power  AmplifieIT   Klystrons Z153/50Z
Z163/50Z
Z173/50Z

level  Qf   the   peak   sync.   signal.
With  the   focus   current  adjusted
f`or   minimum   nciise,    thE3   -60dB   per.-
fc]rmancB   will   hold   over   a   rarige
of  ±5%  of   the   focus   curl`ent   c)pti-
mum   value.

Nc)te   12.   Linearity.     The   linear-
ity  of  the   klystrc]n,   when   oper-
ating   at   a   peak   sync.   c]utput
power   level  of   12,5kw,   will   be
such  ttiat   a  video   test   wave form
consisting  of  a   10-step  staircase
from  black  to   white   level  occurr-
ing   c)n   eacti   line,   the   ratio   c]f
the  minimum   step   amplitude   to
maximum   step   amplitude   measul`ed
at  the  output  of  the  kly§tron§,
will  not   be   le§§   than   0,65.      The
results  obtained   from  these  tB§ts
will  be   in   the   form   of  a   smc)oth
curve  of  varying   Slope  and   with
no   inf`lBctic]ns   greater  than   3%.
The  linearity  t]f  the  output  char-
acteristic,   measurEc]   8s   abc)ve,
shall   not   vary   by  mc]re   than   17o
fc)I   any   setting   of   the   f`oc:us
current   within   ±2%   c)f   the   recc]mm-
Ended   current.

NcitB   13.   Minimum   Efficiency   at
12.5kw   c]utput   under   typical
cc]nd ition s .

Note   14.   Output   shall   bB   level   to

±0,5dB   for   250kHz   either   side   of
the  carrier.

Note_15:    5Be   Nc}te    6.    5C]mA    applies
tc]   a   single   sound   klystron.

Note   16.    In   order  tc)   ecc]nc)mically
c]perate   vision   and   Sound   klystrons
frc]m   a   cc)mmon   h.t.    supply,   but
with   sound   c)utput   at   one   fifth   c)f
the  visic)n   c]utput,   it   is   usual  to
c]perate   the   sound   klystron   with
its   t]Bam   current   reduced   to
approx.   one  fifth   that  c)f  the

July   1972

vision   klystron.      This   1§   accom-
plished   by   c)pBrating   the   mc)dulat-
ing   anc}de   at   reduced   voltage.   Any
pc}tential   dividBr   network   used   to
supply   the   mc]dulating   anc)de   must
allow  f`or  a   F]c]ssible  variation   in
mc]dulating   ant)dg   current   bEtwBen
0   and    1,5mA.

Note   17.   The klystron   response
will   be   adjusted   as   in   Nc)tE;   5(a),
but   additic]nally  the   response  at
fv+6,OMHz   will   be   within   ±0.5dB   of`
the  level  at  f.v.     Variation  of  the
re§pc)nse   with   swept   lBvel  will  be
as   in   Nc)te   5(b),   but   additionally
the   response   at   fv+6,OMHz   will   bB
within   ±1,Odl3   of  the   level  at   fv.

Note   18.   I)five   power   for   2,5kw
peak   sync.   vision   signal.

Nc]te   19.   The   intermc)dulation F,rod-
ucts   are   mBasured   by   using   a   test
Signal   cc)mprising   three   c.w.   tones
at   the   follc]wing   levels:
Vision   frequency   f`v                        -a,Odl3
5c)und    frequency   fv+6,OMHz         -7,OdB
[c]lour   Sub-carl.ier

f`v+4,43MHz                                                     -17dB
The   signal   is   adjusted   to   gil.e   the
above  levels  at   thB   klystron  out-
put.     The   levels   are   referred   to
the   2,25kw   peak   sync.   power   level.

The   maximum   level   of.   -50dB   applies
to   all   I.P.'s   in   the   freqijency
range   fv-1,75MHz   tc)   fv+6,OMHz.

Note   2D.    New   tubes   Should   be   oper-
ated   at   5,OV.      Heater  voltage   may
require   to  bB   increased   as   life
p ro g res s e§ .

Note   21.    Cooling   air   must   bB
f`iltered   tc]   rec]ucE3   preciF)itatic)n
of   dust.
(continued)

Z153/50Z
Z163/50Z-9
Z173/50Z



U.H.F.   Power  Amplifier   Klystrons Z153/SOZ
Z163/50Z
Z173/50Z

Not®e -cont i nued
Note   22.   The   klystrc]n   is   so   tuned
that   fc]r   constant   input   pc)wer   the
Variatic]n   in   output   power   is   lass
than   1,OdB   civer   the   specified
bandwidth   at   all   power   lE3vel§
between   -2,OdB   and   -14dl3   with
respect   to   the   sF)BcifiBd   c)utput.

.Note  23.    Input   frequency   is   set
to   2.75MHz   beli]w   the   centre   of   1:he
a,OMHz   channel,   anc]   the   input   and
beam   powers   adjusted   i:I)   give   the
specified   c]utput.

_N_a_t_a_24.    The   magnet    supFily    shc]i]ld

Reti.of it  Conversion  Kits

When,   in   existing.equipment,   it   is
desired   to   Substitute   the   Z153/50Z,
Z163/50Z   or   Z173/50Z   for   ITT   typB§
Z151/50Z,    Z161/50Z   and    Z171/50Z
re§pE!ctively,    (cJr   tubes   c]f   similar
type   of   other  manufacfurBr§),   the
a8§ociatBd   mc)unt   assemblies   can   bB
quit:kly   adapted   for   the   purF)c]se   by

July   1972

¢

bE   current   regulated   §c)   that   a§
the  magnet   coils   warm   up,   the
magnet   currEnt   reTriains   constant
to   within   2%  of   the   value   §F)eci-
fiec]   fc)r   the   individual   tube   c)n
the  test  data   sheet   supplied   with
Bach   tube.

ty=_otgj5,   Coc]ling   air   must   be   f il-
tered   to   reduce   precipitatic)n   of
du st ..

Note   26.   Measured   at   input   to
mount   a§sE3mbly.

the   use   c)f`   the   follc)wing   available
cc]nver§ic]n   kits:
Z-[ON153   -F-or   §ubstitutic]n   of

Z151/5DZ    by    Z153/50Z
Z-CON163   -Fc]r   substitutic)n.of

Z161/50Z   by   Z163/50Z
Z-[ON173   -F.c]r   substitutic]n   of

Z171/50Z   by   Z173/50Z

Z153/5DZ

Z163/50Z-1  D
Z173/50Z



U.H.F.   Power  Amplifier   Klystrons Z153/50Z

Z163/50Z
Z173/50Z

Fig.  1     Typical  Beam  Charact®ITistic
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U.H.F.   Power  Amplifier   Klystrons Z153/SOZ
Z163/50Z
Z173¢OZ

Flo.  2   Z173`cOZ  Klyetron  Outllne

July   1972
Z153/50Z
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u.H.F.   Power  Amplifier   Klystrons Z153/50Z
Z163/SOZ
Z173/50Z

Fig,  2   Z173`50Z  Kly§tron  Outline  -continued

Plan view at arrow X

Detail W

Notel5

dh =:::-:its_i

Jul`y    1972

Notes
1.    Three   hc]le§   tapped   6-32   UNC-2F

0,312in.    di=ep   equispaced   on   D
p.c.d.,   typical  position   t,ol-
erance   0,005in.   dia.

2.   Input   c:avity  tunEr   adjustgr.
3.   Second   I:avity  tuner  adjuster.
4.   Penultimate  cavity  tuner  ad-

juster.
5.   Output   cavity  tuner   8dju§ter.
6.   Air  inlet.
7.  .Air  inlet
a.   Heater   lead   (red).      Length

15in.   min.      Lug   0,25in.
diameter.

3.   Heater/cathode   lead   (black).
Length   15in.   min.      Lug   0.312in.
diameter.

10.a.F.    input   socket,    type   N
( UG-21  D/U )  .

1L   R.F.   load   socket,   type   N
( uG-211,/U )  .

12.  R.F.   output   line.
13.Collector   lEad    (green).   Length

36in.   min.   2BA   terminal.
14.  '0'   ring,   size   No.    428   to

BS1806 .
15.  Slot   N   wide   x   Fi   deep   (cavity

tuning   sc:I`ew).
16.  Connecting   lug.   V   diameter.

Dimensions

mm in.
A 203,2      max. 8'00      max.
8' 142,87    +    0,51 5,625   i   0.02
C lola,5      max. 40,'D       max.
D 60'33   t.p. 2'375   t.p.
EI 179 , 3 7'05
Fl 590'8 23 . 2 6
G 508,3 20,01
H 165  ,1 6'50
J 111.13    I    0,51 4'375   I   0'02
K 44,45   I   0,25 1,750   I   0'01
L 216 I 0 a.50
M 38.23   +   0   76 1,505   i   0'03

N 2'44   +   U
lu00 0,0g6  :  :::::_0

P 0'8      max 0,03      max.

a 38'05   +   I
OD05 1 ,4g8  :  :::::-0

F] 3,68   ±   0 25 0,145   I   D'010
5 9'52   ±   0 40 0'375   I   0,015

T 9,o5   +   0
1300 o.750  :  :::::_0

U 3,18   max. 0.125   max.
V 417   max. 0164   max.

Z153/50Z
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U.H.F.   Power  Amplifier   Klystrons Z153/50Z
Z163/50Z
Z173/50Z

Flg.  3   Z173/50Z  Kly.tron  ln  ZM173  Mount  A88®mbly

e
July   1972

A.   Magnet   interlc)ck   connector.        D.   a.F.   c.utput.
E.   C.vity  tuner  pan.i.                           E.   §tgam  c]utlet.
C.   LevE)i   trip.

Z1  53/50Z
Z163/50Z-14
Z173/50Z



STC
SPECIAL   VALVES

Water-Cooled
I-Band  Power Amplifier Klystron

Code:  4KMllooLA

Z154/100Q

The  4KM100LA  is  a  water-cooled.  magnetically  focused  power  amplifier  klystron  which
operates  in the frequency  range 470 to 610  MHz. The valve is  intended  primarily for use  in
television  visual  service  but  is also  suitable for television  sound  or for tropgspheric-scatter
communications  service.

In   television   visual   service  the  4KM100LA  will   provide  a   minimum   of  25kw  of  peak
synchronising  power with  a  power gain  of 40 dB and  a 1  dB  bandwidth  of 8  MHz.  Random
amplitude  modulation  noise  is  more than  60  dB  below  black  level.

Tuning  is  effected  by  means of four  resonant cavities which  are  external  to,  but enclose,
the  cylindrical  ceramic  windows  of  the  klystron.   Load  couplers  are  provided  to  permit
external  loading of these cavities for extreme wide-band  operation.

The electron gun  utilises a semi-confined flow field  which  minimises focusing adjustments
and  produces a very stable  beam. The cathode loading of only loomA/cm2 at a beam  voltage
of 19kv  is  conservative  in the  interest of long  life.

Effective  protection  from  internal  arcs  is  provided  by  a  special  modulating  anode.  Both
input and  output  r.f.  couplings are fixed.  The valve  incorporates  a  built-in  vacuum  pump  in
the form of a titanium getter which should  be energised  whenever hea,ter power is applied.
The  normal  getter operating current  is 20A at approximately 3.7V.

A focusing electromagnet and klystron supporting structure, to be supplied as an additional
accessory,  is  availa.ble.

FLADIO  FREQUENCY  PERFORMANCE

Frequency  range
Output  power minimum  (Note  1)
Power gain,  minimum  (Note  1)

NOTE  1.-ln  television  visual  service.

A May  1967

470 to 610                   MHz
25kw
40dB

Z154/100Q-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  Sales  Ofrice,  Telephone:  Footscray 3333    Telex: 21836
C     O     M     P     O     N     E     N     T     S                  G     R     O     U     P



Z154/100Q

Code:  4KM100LA
CONTINUED

STC

TYPICAL  OPERATING  CONDITIONS

Television Visual Amplifier Service

Frequency
Direct  beam  voltage
Direct  beam current
Beam  power efficiency (Note 2)
Driving  power (Note 2)
1  dB  bandwidth
Power ga,in  (Note 2)
Output  power (saturation  drive)  (Note 2)
Electromagnet cu rrent

NOTE  2.-Peak synchronous value. The saturated output  power is 0.5 dB  higher.

MAXIMUM  RATINGS

Direct  beam  voltage
Direct  beam  current
Direct body current
Collector dissipation

CATHODE

Matrix,  unipotential  type

HEATER

Heater voltage
Heater current.  nominal
Heater starting current,  maximum
Cathode  heating time,  minimum

GETTER

Getter voltage, a.c,
Getter current

ELECTROMAGNET  POWER  SuPPLY

Voltage (adjustable)
Current.  maximum

May  1967

2J6V
llA
23A
15                      min.

3.7  ±  5%                  V
2f)A

Otol50                        V
12A

Z154/100Q-2
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STC
Code:  4KM100LA

CONTINUED

Z154/100Q

COOLING  REQUIREMENTS

The  maximum  temperature  of any  part  of the  klystron  must  not  be  allowed  to  exceed
175OC.

The  collector,  klystron  body  and  electromagnet  are  water-cooled  by  means  of  integral
water jacket systems.

A

The cathode and  cavities are cooled  by forced-a,ir.

Recommended cooling data are as follows:

Collector
Water flow

At water pressure drop of

Body and Electromagnet
Water flow

At a pressure drop of

Cathode
Air flow (Note 3)

Cavities
Air flow

NOTE  3.-Required  only if ambient air temperature exceeds 25°C.

MECHANICAL  DATA

Mounting position       Main axis vertical. collector downwards
Dimensions                     As shown  in  outline  drawing
R.F.  Coupling

Input                               Type  "N"coaLxiaLl  fitting
Output                        3i inch  (79,375  mm)  50Q  line

Weights, approximately
K'ystron
E]ectromagnet and supporting assembly

Nlay  19ev

30              gal/in in
136,4                I/min

20                    lb/in2

1,4           kg/cm2

2             gal/min
9,1                I/min

45                    lb/in8

3,2           kg/cm2

5               ft3/in i n
0,142       m8/min

50              ft3/in i n
1,4           m8/min

119  lb         54

1800lb       816,5

Z154/100Q-



Z154/100Q

Code:  4KMIO0LA
CONTINUED

STC

4KMIOOLA  Outline

D'MS. NOM

A 60.875

a 15.  I 50

C 1 I .900

D 31.167

E 31.311

F 2 2 . , 9P

G I,.999

H 15.707

J 8 . I 21

K 0.15}
L 6.000
'1 0.625

N 0.636

P I  .121

a 0.875

R I.143

S 0.37S

T 0.250

U a.812

V 5.  I  25

W 2.563

AA a.125

aA 3 .000

3B 3.500

CA .COO

CB 3 .500

DA 3 .000

DB I.500

FA 3.000

EB 10.000

EC 3.500

FA .160

FB 6.670
FC 3 . I 25

DIMENSIONS   ARE   INCIJES

May  1967 Z154/100Q4
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SPECIAL   VALVES

Waterlcooled
I-Band   Power  Amplifier  Klystron

Code:  4KMIO0LF

Z165/100Q

The  4KM100LF  is  a  water-cooled,  magnetically  focused  power  amplifier  klystron  which
operates  in  the frequency  range 590 to 720  MHz. The valve  is  intended  primarily for use in
television  visual  service  but  is also suitable for television  sound  or for tropospheric-scatter
communications service.

In  television  visual  service  the  4KMIOOLF  will   provide  a  minimum   of  25  kw  of  peak
synchronising  power with  a  power gain  of 40 dB and  a 1  dB  bandwidth  of 8  MHz.  Random
amplitude  modulation  noise  is  more than  60  dB  below  black  level.

Tuning  is  effected  by  means of four  resonant cavities which  are external  to,  but enclose,
the  cylindrical  ceramic  windows  of  the  klystron.   Load  couplers  are  provided  to  permit
external  loading of these cavities for extreme wide-band  operation.

The electron gun  utilises a semi-confined  flow field  which  minimises focusing adjustments
and  produces a very stable  beam. The ca,thode loading of only loomA/cm2 at a beam voltage
of 19kv  is conservative  in the  interest of long  life.

Effective  protection  from  internal  arcs  is  provided  by  a  special  modulating  anode.  Both
input and  output  r.f.  couplings are fixed. The valve  incorporates  a  built-in  vacuum  pump  in
the form of a titanium getter which should  be energised  whenever heater power is applied.
The  normal getter operating current is 20A at approximately 3.7V.

A focusing electromagnet and klystron supporting structure, to be supplied as an additional
accessory,  is  available.

RADIO  FREQUENCY  PERFORMANCE

Frequency  range
Output  power  minimum  (Note 1)
Power gain,  minimum  (Note 1)

NOTE  1.-ln  television  visual  service.

May  1967

590 to 720                   MHz
25kw
40dB

Z165/100Q-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  Sales  Office,  Telephone:  Footscray 3333     Telex: 21836
C     O     M     P     O     N     E     N     T     S                  G     R     O     U     P



Z165/1000

Code:  4KM100LF
CONTINUED

STC

TYPICAL  OPERATING  CONDITIONS

Television Visual Amplifier Service

FreqLlency
Direct  beam  voltage
Direct  beam  current
Beam  power efficiency (Note 2)
Driving  power (Note 2)
1  dB  bandwidth
Power gain  (Note 2)
Output  power (saturation  drive)  (Note 2)
Electromagnet current

NOTE  2.-Peak synchronous value. The saturated  power output is 0.5 dB  higher.

MAXIMUM  RATINGS

Direct  beam  voltage
Direct  beam  current
Direct body current
Collector dissipation

CATHODE

Matrix,  unipotentia.I  type

HEATER

Heater voltage
Heater current,  nominal
Heater starting current.  maximum
Cathode  heating time.  minimum

GETTEF`

Getter voltage, a.c.
Getter current

ELECTROMAGNET  POWER  SuPPLY

Voltage (adjustable)
Current,  maximum

May  1967

3 . 7 ±  5 0/a
20

Oto l20                        V
12A

Z165/100Q-2
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Code:  4KMIO0LF
CONTINUED

Z165/100Q

COOLING  REQUIREMENTS

The  maximum  temperature  of any  part  of the  klystron  must  not  be  allowed  to  exceed
175OC.

The  collector,  klystron  body  and  electromagnet  are  water-cooled  by  means  of  integral
water jacket systems.

The  cathode  and  cavities  are cooled  by forced-air.

Recommended  cooling  data are  as follows:

Collector
Water flow

At a water pressure drop of

Body and  Electromagnet
Water flow

At a pressure drop of

Cathode
Air flow (Note  3)

Cavities
Air flow

NOTE  3.-Required  only  if ambient air temperature  exceeds 25°C.

MECHANICAL  DATA

Mounting  position       Main  axis  vertical,  collector downwards
Dimensions                      As  shown  in  outline  drawing
R.F.  coupling

Input                               Type  "N''  coa.xial  fitting
Output                          3±  inch  (79,375  mm)  50f2  line

Weights,  approximately
Klystron
Electromagnet  and  supporting  assembly

May   1967

30               gal/min

136,4                I/min

20                     Ib/in2

1,4            kg/cm2

2              gal/min
9,1                 I/min

45                     lb/in2

3,2           kg/cm8

5               ft3/in in
0,142      m9/min

50               ft3/min
1,4           m3/min

119  lb          54

1800Ib       816,5

Z165/100Q-3



Z165`100Q

Code:  4KMIOOLF
CONTINUED

STC

4KMllooLF  Outline

DIM N0M.

A 60.875

a 15.150

C 1 I .900

D 31.167

E 29.087

F 20.987

G ' 3 .500

H 15 .7 07

J 7.625

K 0.42 I

L 5.000

M I .967

N I.543

P I  .016

Q I.23S

R 0.907

S 0.37S

T 0.250

U 0.812

V 5.125

W 2.563

AA 8.125

8A 3 .5oo

aB 3 .000

CA 3.500

CB 3.500

DA 3.500

DB 3.000

EA i.500

EB 3 .000

EC I 0.000

FA 9.160

FB 6.670

FC 3.125

DIMENSIONS  ARE  INCHES

May  1967 © 1967 Standard Telephones and cables Limited                                 Z16S|100Q|
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SPECIAL   VALVES

Water-Cooled
I-Band   Power  Amplifier  Klystron

Code:  4KM100LH

Z180/100Q

The 4KM100LH, which  has four integral  cavities,  is a  magnetically focused  power amplifier
klystron  designed  for  use  in  the  frequency  range  720  to  890  MHz.  Intended  primarily  for
television  visual  service,   it  is  also  suita.ble  for  television  sound  or  for  tropospheric  com-
munications service.

In   television   visual   service  the  4KM100LH   will   provide   a   minimum   of  25kw  of  peak
synchronising  power with  a  power gain  of 40  dB  and  a.1  dB  bandwidth  of 8  MHz.  Random
amplitude  modulation  noise  is  more than  60  dB  below  black  level.

The  electron  gun  utilises a. semi-confined  flow field  which  minimises focusing adjustments
and  produces a very stable  beam.  The cathode  loading of only 100mA/cm2 at a  bea.in voltage
of 19kv  is  conservative  in  the  interest  of long  life.

Effective  protection  from  internal  arcs  is  provided  by  a  special  modulating  anode.  Both
input and  output  r.f.  couplings  are flxed.  The  valve  incorporates  a  built-in  vacuum  pump  in
the form of a titanium getter which should  be energised whenever heater power is applied.
The  normal  getter operating  current  is  20A  a.t approximately  3.7V.

A focusing  electromagnet and  klystron  supporting  structure for  use  with  the 4KMIOOLH
is  a,vailable.

RADIO  FREQUENCY PERFORMANCE

Frequency  range
Power gain,  minimum  (Note  1)
Output  power  minimum  (Note  1)

NOTE  1.-ln  television  visual  service.

May  T9€fl

720 to 890                  MHz
40dB
25kw

Z180/100Q-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762          Telex:  4230
London  Sales  Office,  Telephone:  Footscray  3333     Telex:  21836

C     0     M     P     O     N     E     N     T     S                  G     R     0     U     P



Z180/100Q

Code:  4KIVIllooLH
CONDITIONS

STC

TYPICAL  OPERATING  CONDITIONS

Television VisuaLI  Amplifier Service

Frequency
Direct  beam  voltage
Direct  beam  current
Beam  power efficiency (Note 2)
Driving  power (Note 2)
1  dB  bandwidth
Power gain  (Note 2)
Output  power (satura.tion  drive)  (Note 2)
Electromagnet current

NOTE  2.-Peak synchronous  value. The saturated  power output  is 0.5 dB  higher.

MAXIMUM  RATINGS

Direct  beam  voltage
Direct  beam  current
Direct  body current
Collector dissipation

CATHODE

Matrix,  unipotential  type

HEATER

Heater voltage
Heater current,  nominal
Heater starting current,  maximum
Cathode  heating time,  minimum

GETTER

Getter voltage, a.c.
Getter current

ELECTROMAGNET  POWER  SuPPLY

Voltage  (adj ustable)
Current,  rna,ximum

May  1967 Z180/100Q-2
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Code:  4KMIO0LH
CONTINUED

Z180/100Q

COOLING  REQUIREMENTS
The  maximum  temperature  of any  part  of the  klystron  must  not  be  allowed  to  exceed

175OC.

The  collector  and   klystron   body  are  water-cooled   by   means  of  integral  water  jacket
Systems.

The cathode and  cavities are cooled  by forced  air.

Recommended  cooling  data are  as follows:

Collector
Water flow

At a  pressure drop of

30
136,4

20
1.4

Body
Cooling water flow                                                                                                             3

13,6

Typical  pressure  drop  (Note  3)                                                                                    20
1,4

gal/min
I/min

lb/in2

kg/cm2

gal/min
I/min

lb/in
kg/cm8

NOTE  3.-The  body  cooling  water  system  is  connected  in  series  with  the  focusing  coils
cooling system. Typical  pressure drop through  body and focusing coils is 40 lb/in2

(2,81  kg/cm2).  Maximum  body  pressure  not to exceed  60  lb/in2 (4,2  kg/cm2).

CaLthode
Air flow (Note 4)

Cavities
Air flow

NOTE  4.-Required  only if ambient air temperature exceeds 25°C.

MECHANICAL  DATA
Mounting  position       Main  axis  vertical,  collector downwards
Dimensions                      As  shown  in  outline  drawing
R.F.  coupling

Input                             Type  "N"  coaxial  fitting
Output  (Note  5)      3±  inch  (79.375  mm)  50f2  line

Weights, approximately
Klystron
Electromagnet and  supporting assembly

5               ft3/in ln
0.142     m3/min

100               ft3/mi n
2.8          m3/min

180  lb          81,65                  kg
1800lb       816.5                     kg

NOTE  5.-When  the  klystron  output window and  the aerial  feeder are to  be connected,
any  physical  misalignment between then  must  be adjusted  by  a flexible  coupling
or  other  mea,ns  to  ensure  thac  the  output  window  is  not  subjected  to  any
mechanical  strain.

May  1967 Z180/100Q-3



Z180/100Q

Code:  4KMIO0LH
CONTINUED

STC

4KMIOOLH  Outline

May  1967 © 1967 Standard Telephones and cables Limited                            Z:180|100Q4
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Z181.`/150Z

SPE0IA[   VALVES

Vapour-Cooled
I-Band  Power Amplifier  K[ystron

; --case:   21-8-1 ,/-1-j6~-z' ~

This  is  a vapour-cooled.  magnetically focused  power amplifier  klystron which
ope;ates  i-n  the frequency  range  720 to  890  MHz.  It  has  four  integral  cavities.  The  valve  is
intended  primarily for use in television  visual service  but is also suitable for. television sound
or for tropospheric-scatter communications service.

In  television  visual  service  the       klystron    I  will  provide  a  minimum  of  40kw  Of  peak
synchronising  power with  a  power gain  of 40  dB and  a 1  dB  bandwidth  of 8  MHz.  Random
amplitude  modulation  noise  is  more than  60  dB  below  black  level.

The  electron gun  utilises a semi-confined  flow field  which  minimises focusing adjustments
and  produces a very stable beam. The cathode  loading of only 125mA/cm2 at a beam voltage
Of 21 kv  is  conservative  in  the  interest Of long  life.

Effective  protection  from  internal  arcs  is  provided  by  a  special  modu-lacing  anode.  Both
input  and  output  r.f.  couplings  are  fixed.  The  valve  incoi.porates  a  built-in  vacuu`m  pump
ln  the  form  of  a  titanium  getter  which  should   be  energised  whenever  heater  power  is
applied. The  normal getter operating current  is 20A at approximately 3.7V.

A focusing electromagnet and klystron supporting structure, to be supplied as an additional
accessory,  is  available.

RADIO  FREQUENCY  PERFORMANCE
Frequency  range
Output  power  minimum  (Note  1)
Power gain  minimum  (Note  1)

NOTE   1.-In  television  visual  service.

August  1967

720 to 890                  MHz
40kw
40dB

Z181/150Z-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Offlce,  Telephone:  Footscray 3333     Telex: 21836~..
C     O     M     P     O     N     E    N     T     S                   G     R     O     U     P



Z1.8l/150Z

Code:  Z'18.1/150,Z|  ,

Cofu-TINUED

STC

TYPICAL  OPERATING  CONDITIONS

Television Visual  Amplifier Service

Frequency
Direct  beam  voltage
Direct  beam  current
Beam  power efriciency  (Note 2)
Driving  power  (Note 2)  .
1  dB  bandwidth
Power gain  (Note 2)
Output power (saturation  drive)  (Note 2)
Electromagnet  current  .

NOTE  2.-Peak synchronous value. The saturated  output  power  is 0.5  dB  higher.

MAXIMUM  RATINGS

Direct  beam  voltage
Direct  beam .current
Direct  body current
Collector  dissipation

CATHODE                       ®

Matrix.  unipotential  type

HEATER

Heater voltage
Heater current,  nominal
Heater starting  current.  maximum
Cathode  heating time,  minimum

GETTER

Getter  voltage,.a.c.
Getter current

ELECTROMAGNET  POWER  SuPPLY

Voltage (adj ustable)
Current.  maximum

August  1967 Z181/150Z-2
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Code:  Z181/150!Z
CONTINUED

Z18tl/15®Z

COOLING  REQUIREMENTS

The  maximum  temperature of any  part of the  klystron  must  not  be allowed  to  exceed
175OC.

The collector is vapour-cooled by means of a boiler of the upward`steam exit type intended
for use, with  an  external  condenser. The  boiler is an  integral  part of the  klystron.

The cathode and cavities are cooled  by forced-air and the klystron  body and focusing coils
by water circulated through a common system.

Recommended  cooling data are as follows:

Collector
Volume of steam  produced  by collector dissipation

Volume of water converted  into steam

Cathode
Air flow

Cavities
Air flow

Body
Cooling water flow

Typical  pressure drop  (Note 3)

i:fr2;  g:#!i!i§

3
13.6
20

1.4

Lt:#;:

:t:(:::

gal)#;:

lb/in2
kg/cm2

"oTE3-Fi:I,,E:i;,i:y:s!c;2::-:`n!!Y:a;a:,rpsryfiss:s:uT-eisd-rcooBnontdehy:oe;diinstui:e:I:ig?I:!dt:f:occ:u:s::sg::cg:,i;,I;;

MECHANICAL  DATA

Mounting  position       Main  axis vertical, collector uppermost
Dimensions                     As shown in outline drawing

}§,,§t;iu::I;(::p:toex:+at!}?:c`iNd'9:3°7a5X':#t:gal,ne
Electromagnet and  supporting structure                    1800 lb           816.5                             kE

NOT".-a£}:ptnhhy:s::aje¥i:s:F!€n°Tunets:utur!e:fie:e°::teha:a:uttThj::;rj:na;:f|e#es€,;:n:orytea:§s:ef:t[:°d::t:a;ia::a;

mechanical  strain.

August  1967

210  lb              95,3                              kg

Z18'1'1SOZ-3



Z181/150Z

|  Code:  Z181/150Z.,-  CONTINUED

Dimensioned  Outline

STe`

August  l96l                           © 196l standard T.lephones and cables Limited
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Note:   Dimensions
should   ncit   be
used  for
equipment   design
without  priol`
reference  to
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STC
ForcedlAirlcoo[ed, Pulse Modulated

Three-Cavity  Klystron

Code:  Z211/1G  (CV5314)

Z211/1G

The  Z211/1G  is  a. three-cavity  klystron  amplifier  intended  for  pulsed  operation  at  a duty

cycle  of 3  per cent  in  the frequency  range  950 to  1213  MHz.

CATHODE

Indirectly  heated,  BN  type
Heater voltage
Heater current,  nominal

Cathode  heating time,  minimum
lvlaximum  peak  cathode  current

CHARACTERISTICS

Gain,  approx.

MECHANICAL  DATA

Dimensions As  shown  in  Figure  2.

Mounting  position  (Note  1)       Vertical,  collector  upwards.

Net  weight 9.37  lb          4.26                   kg

Note  1.-A  field  coil  system,  cavities  and   mounting  assembly  are  available  under  code

326-LRU-20A.

COOLING  REQUIREMENTS

Forced-air-cooling  of the  collector  is  required.
For a collector dissipation  of

Air flow,  minimum

At a  pressure drop of 0.3  inch  (7,6  mm) of water.

rl April   1961

1kw
35  ft3/min                990                   I/min

Z211/1G-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  Sales  Office,  Telephone:  Footscray 3333    Telex: 21836
C     O     M     P     O     N     E     N     T     S                  G     R     O     U     P



Z211/1G

Code:  Z211/1G  (CV5314)
CONTINUED

STC

MAGNETIC   I=lELD

A  magnetic field  is  required  for focusing  the  electron  beam:  this  is  provided  by  the  field

coil  system  of the  326-LRU-20A  assembly  which  is  operated  from  a  340V  d.c.  supply.  The
field  coil  current should  be 2.2A  ±  3°/o.  A suitable  distribution  of field  intensity  relative  to

the  klystron  is  shown  in  Figure  1.

The  326-LRU-20A  system  must  be  assembled  so  that,  when  closed  the  input  (bottom)
cavity  is concentric  with  the  steel  rings  at the top  and  bottom  of the  assembly.  This  should

be  checked  with  the  lining-up jig  provided.

When  inserting the  klystron,  the second  and  output ca.vities  must  not  be screwed  down
into  position  until  the  contact fingers  on  a.II  three  cavities  have  closed  on  the  klystron.

It  is  important  to  ensure,  by  the  use  of a  magnet  or  magnetometer,  tha.t  each  field  coil

produces a. magnetic field of the same polarity. If this condition is not established, the klystron
will  suffer serious  da.mage as  soon  as the  h.t.  is applied.

LIM.T  RATINGS  (Note  2)

Maximum  collector voltage

Maximum  collector dissipation

Maximum  resonator voltage
Maximum  resonator dissipation  for any single  drift tube section

Modulator voltage
Maximum  peak  pulse

Minimum  negative  bias for  hold-off

Maximum  value  of modulator  resistor

Maximum  modulator dissipation

Maximum average cathode current
Maximum  duty cycle for  peak cathode current of 2.5A

5.5
-150

250

12

70
3.5

Note  2.     Electrode  potentials  a.re given  relative to  cathode  potential.

April  1961 Z21 1 /1 G-2
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Code:  Z211/1G  (CV5314)
CONTINUED

Z211/1G

TYPICAL  OPERATING  CONDITIONS

Collector and  resonator voltage
Modulator  bias voltage
Modulator  peak  pulse voltage
Modulator  pulse  duration,  half height  (Note  3)

Average cathode current
C.W.  input  power to first cavity
Peak  power output  (final  cavity)

Frequency  ra.nge

Duty cycle, approx.

15

-150
5

3.75

60
3

7
960 to  1213

3

Note  3.     Spectrum  controlled  pulse as  used  in  TACAN  equipment.

OPERATING  NOTES

Normally the collector and  cavity  resonators are earthed  and  negative e.h.t.  is applied  to

the   cathode.   Under  these   conditions,   high   voltage   insulation   of  the   heater  supply   and

modulator circuits  is  essential.

It should  be arranged that

(a)     any  fault  in  the  field  coils  or  power  supply  circuit  removes  both  the  modulator

pulse  and  e.h.t.  supplies;

(b)     a failure  of the  e.h.t.  supply  will  remove the  modulator  pulse.

It  is  essential  that the valve  envelope  be  kept clean  and  free  of dust.

April  1967 Z211/1G-3
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Code:  Z211/1G  (CV5314)
CONTINUED

STC

Fig.1.-Typical  Magnetic  Focusing Field
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Code:  Z211/1G  (VC5314)
CONTINUED

Z211 /1 G

Fig. 2.-Z211/1G  Outline

DIN. MILLIMETRES INCHES DIM. MILLIMETRES INCHES

A 584,2 MAX. 23  MAX. M 359,70±2,03 14.161 ± 0.080

B 504,8  MAX. 19t  MAX. N 320.30±2.03 12.611 ± 0.080

C 61,46  MAX. 2.420  MAX. P 239,29±2,29 9.421 ±0.090

D 127,0±0,8 5±h Q 199,92±2.29 7.871 ±0.090

E 76„=8# 3.ooo±8:# R 118,90±2,29 4.681 ± 0.090

F 54.0  MAX. 2± MAX. S 79,53±2.03 3.1311 ±0.080

G 104,0  MAX. 4ri  MAX. T 3.2±0.4 5±*
H 9'5  APP. £  APP. u 31 .8  APP. 1 i  APP.

J 63.5 ± 1.6 2++ TL V 71.12±0,10 2.800±0.004

K 450,9 ± 3.2 17±±t W 7.37  MIN. 0.290  MIN.

L 469,9 ± 3,2 1ai±± X 9.5±0,4 £±*

April   1961 ©  1961  Standard Telephones and Cables Limited Z211 /1 G-5
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a
SPECIAL   VALVES

Reflex  Klystron

Code:  Z237/1 KW (CV5437)

I:HR|lv:W

The  Z237/1 KW  is a  reflex  klystron  developed  for  use  as  a frequency-modulated  oscillator

in   multi-channel   radio-telephony  systems  where  high  linearity  is  required.  The  following

data  refer specifically to  its operation  at 3520  ±  15  Mc/s,  at which  frequency  it  is currently

used.

CATHODE
Indirectly  heated,  oxide  coated

Heater voltage
Heater  current,  nominal

Cathode  heating time

6.3V

0.65                    A

60s

MECHANICAL   DATA
Dimensions                      As  shown  in  outline  drawing

Bas e                                      B9A

Net weight                                                                                                 1.4 oz             40                         g
Mounting                          The  valve  is   mounted   by  means  of  the  disc  seals,   in  a  waveguide

cavity.

CIRCulT
The  Z237/1 KW  should   be  used  in  the  waveguide  cavity  shown  on  page  3.  The  valve  is

designed  to operate  into a 2 inch  x  €  inch  (50,8  mm  x  16.9  mm)  waveguide,  the  iris giving

correct  coupling  into  this  waveguide.  The  tuning   piston  allows  the  frequency  to  be  set

accurately to  3520  Mc/s.

MAXIMUM   RATINGS
Maximum  direct  resonator voltage
Maximum  direct  resonator current
Maximum  direct  reflector voltage
Maximum  direct grid  voltage

350V

55mA
-200                    V
-150                      V

Maximum  total  dissipation for all  electrodes  except  heater*                        18                       W
*This  rating  may  be  increased  if forced-air-cooling  is  used.

June 1965 z2:riiiK:w-i

5fofidard 7elephories afid Coble§ L,irMifed
COMPONENTS  GROUP

VALVE  DIVISION.  PAIGNTON.  DEVON                                           Tel.:  Paignton  5868S        Telex:  4230
LONDON  SALES  OFFICE,  F00TSCRAY.  SIDCuP,  KENT      Tel.:  Faotscray 3333        Telex:  211836
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Code:  Z237/1 KW (CV5437)
CONTINUED

STC

TYPICAL   OPERATING   CONDITIONS
Direct resonator voltage
Di rect reflector voltage*
Direct grid  voltaget
Direct  resonator current

300
-90 to -140
-10 to -150

50
*This  is adjusted to give maximum output power at a frequency of 3 520 Mc/s.

tThis  is adjusted  to give a resonator current of 50 rnA.

PERFORMANCE
With the operating conditions  previously specified, the following  performance should  be

obtained
Power output,  minimum

Modulation  sensitivity

125                 mw
0.85 to 1.i Mc|s|V

MODULATION
Frequency  modulation  is  achieved  by  variation  of the  reflector  voltage  with  respect  to

cathode. The direct  reflector  current will  not  exceed  2 pA.  For  a typica.I  va.Ive the  second
and  third  harmonics  are,  respectively, 80 db and  110 db  down  on  the  funda.mental  over  a
range of 5  Mc/s for a deviation of 125  kc/s  r.in.s.

MODULATION   LINEARITY
With   the   reflector  voltage   adjusted   for   optimum   linearity,   the   slope   change  for   a

±5  Mc/s  deviation will  not exceed  2°/o.

June 1965 I:2:IT|lK:W-1
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Waveguide Cavity
Code:  495ILVA-451

Z15FT|lw:W

495-LYA451l   Outline
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FULLY   EXTENDEDNOTE-BASICDIMENSIONSARE"Cl1

I

M__I
DIM MILLIMETRES 'NCHES DIM MILLIMETRES incHES

A 141.3          MAX.* 5 y'6  MAX . * H 25.4  ±O.e I       ±,32
a 112.7            MAX. 47/|6MAX. J 3,,8       MAX. J4      MAX.
C 6'.9          MAX. 2 7Jf6  MAX . K 7, 5 ±0.8 lJ,I 6 ± y32
D 0'7         MAX. lJ,32    -MAX. L 4 I. 3 ±0,8 I 5/a ± yJ 2
E 54,,7±0,38 2.133  ±0.015 M 02.I  ±0.4 I 5/a ± r6 4
F 60.i  ±0'4 2 3/8 I ,6 4 N 58.7 ±0.4 25rf6=i4+
G 39,7  ±0,4 9J1 6± „6 4 P 4.0     MAX. 5/3 2  H A X .

June 1965
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Code:  Z237/1 KW (CV5437)
CONTINUED

SIC

Z237/1KW  Outline

SKIRTED
MINl^TURE

TOP CAP

'1

bAS'NG

I.       CATHODE

2.     DESON^T0f}
3.      HEATER
4.      N.C.

5.     PESONAToft
6.      N.C.

7.      HEATED.
8.     PESON^TOR
9.      GPID.

10.    PESON^TOR
11.     PESONATOR

T.C.   REFLECTCR

D'W W I LLI M ET F` E S lNCHES DIM W I LLI METf`ES lNcllES
A 76.2 ±  7.9 3  ±  S/'6 F 4.8  +  o.4 31,6  -±    1164

B 3'.8   ±   4.0 ''/4  ±  S/32 C 8.13  ±  0.25 0.320 ± a.010
C 20.6 ± 2. 4 i3|,6  ±  3fe2 H 3.81    M''N. a.150   MIN.
D 2 I . 7  MAX 0.855  MAX NOTE :-
I 29. S7± a.13 I . I 61 +` a.00S EIC  FIGURES  APE    INCHES.

©  1965  Standard  Telephones & Cables  Lid.
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SPECIAL    VALVES

Power  Indicator  Tubes

Codes:  NE17  (CV359)
NE18  (CV360)

GWP-2
GWP-3

The  NE17  and  NE18  are  neon  gas  filled  power  indicator  tubes  for  use  in  waveguides  to
measure  peak  power.  The  tubes  are  of  similar  physical   dimensions:  type  NE18   is   more
sensitive tha.n  type  NE17.

MECHANICAL  DATA
Overall  length, approximately
Maximum  diameter,  approximately

ELECTRICAL  DATA
Peak power range
Frequency  range
Glow  height*

4.7  in             120                      mm

0.5  in                12,7                  mm

NE17                   NE18

100to200       100to200         kw
2.8 to lo          2.8 to 10          Gc/s
>3                    >4.5                 cm

*   Measured  at  approximately  175  kw  peak  power  of  1  ysec  duration  and  repetition

rate of 600  p.p.s.

Apri./  1967                                                                                                                         €W==3}-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Office,  Telephone:  Footscray 3333     Telex: 21836
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GWP-2
GWP.3

Codes:  NE17  (CV359)
NE18  (CV360)

CONTINUED

STC

iICiI

H

EDIA.L

.

DIM.

-~rN-cHEs
MILLIMETRES

A 0.433          MAX.* 11,0          MAX.

C 4.803          MAX. 122,0         MAX.

D 4.646          MAX. 118,0         MAX.

E I/16   ±  1/64 1,58      ±0,39

F 3/32   ±1/64 2,38      ±0,39

G 0.562±0.050 14,27    ±1,27

H I   3  .453±0,050 87,71    ±1,27

J 0.343  ±0.005 8,71        ±0,13

K I   0.203    ±0.010 5,16        ±0,25

L 3.000         MIN. 76,2              MIN.         i

M 1/32   ±  1/64 0,79    ±0,185     I

N 0.140   ±  0.005 3,56    ±0,13

P 10.778   MIN,    iJ 19,77        MIN.I

0.625  MAX.e 15,8           MAX.a

Q 0.375    ±  0.015 9,52   ±  0,38

SEMI   ANGLE

0F   CONE   IS

300   NOMINAL

J    DIA.

NOTES:-
*   THIS   DIMENsloN   IS  MEASURED   OVER   THE   LABEL   AND   TROPICAL   VARNISH.

E   DIMENsloN   WITH   SPRING   FREE.

a   DIMENsloN   WITH   SPRING   COMPRESSED.

DIMENsloNS  J   a   N   TOGETHER   WITH   CONE   SEMI-ANGLE   MEAN   THAT   THE

DIAMETER   OF   THE   HOLE   IN   THE   WAVE-GUIDE   SHOULD   BE   IN   THE   RANGE

0.200  -0.330   lNCHES
5,08      -8,32     MM.

April   1967                                      © 1967  Standard Telephones and cables Limited 8W;I)-2
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SPECIAL    VALVES

Power  Indicator Tube

Code:  NEll9 (CV263)

GWP4

The  NE19  is  a  gas-filled  indicating  tube  which  is  suitable  for  measuring  peak  r.f.  power

up to 1 kw within the frequency  range 2.8 to 11  Gc/s.

ELECTRICAL   DATA
Peak  power  range
Frequency  range

TYPICAL   OPERATING   CONDITIONS*
Frequency

Peak power
Pulse  recurrence frequency

Pulse width

Glow  height

Up to 1
2.8 to  11

MECHANICAL   DATA
Dimensions                      As shown  in  outline dra.wing

* Tube  mounted  in  Wattmeter Absorption Type 2 (A.M.  reference loAF/525).

May 1966 GWP-4-1

Standard Telephones and Cables Limited
Valve Division, Brixham Road,  Paignton, Devon
Telephone: Paignton 50762        Telex:4230
London Sales Office, Telephone:  Footscray 3333
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GWP4

Code:  NE19 (CV263)
CONTINUED

STC

NEI9 Outline

I

C

I
D

I I

alid
•F

(I?sF#5LULDDEE{)H

May 1 966

DIM INCHES MILLIMETRES

A 0.550±0.005 13,97±0,13
8 0.146  MAX. 3,7  MAX.
C 4.645±0.039 118,0±1,0
D 0-750±0.020 19,05±0,051
E 0.440±0.005 11.18±0,130
F 0.0625±0.010 1,59±0,25
H 0.0625+0-020 1,59+0.51

-0.000 -0,00

NOTE  1 :-
CONCENTRICITY  OF  TUBE  AND
CAP   SHALL   IVIEET  THE
REQUIREMENTS   OF  TEST  JIG
NE19(CV263)   SHEET  3.3

®
GWP+2

®

®



SIC
Code:  NE19 (CV263)

CONTINUED

GWP4

NEll9 Concentricity Gauge (Sheet 3.3)

0.52O±8:88a D,A+|T
n

®

I
o.146±8#ob  DIA

REIND[cATED THus +  MusT    °.'46±8£8d  DIA i
BE  CONCENTRIC  TO  WITHIN  0.001

MATERIAL:-BRASS

©  1966  Standard  Telephones  & Cables  Ltd.
May 1966

/2  lN.   MIN.

+

/2  ,N.   MIN.
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VARACTOR     DIODES

General    Information

VaIT/Goo

INTRODUCTION

The varactor diodes  described  in  this  publication  are  hermetically encapsulated  epitaxial
types with gold-bonded  internal  leads.

Four basic types of encapsulation are used for compatibility with type of circuit employed
and  frequency  of  operation.  Inquiries  are  invited  for  alternative  encapsulation  to  meet
special  requirements  or for varactor diodes other than those on which  data is given.

Diodes can  be tested  in  customers' approved  circuits where  required.

April  l96l                                                                                                                                Va,r|Ger\-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4230
London  Sales Office,  Telephone:  Footscray 3333    Telex: 21836
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vAnA0Ton    D.ODES

General    Information

Var|Gon  A

CLASSIFICATION  OF  TYPES

The basic categories of varactor diodes, described as stud, cartridge and  pill types respec-

tively, are produced with a ceramic insulator. In addition, there is a sub-category of the stud

type, which  has a glass  insulator.  and  a type with  wire  ends and  a glass-metal  encapsulation.

Within  each  main  category  there  are  one  or  more  series  of  diodes,  a][  of which  have  a
common  physical  outline  but  different  electrical  characteristics.  These  series  are  classified

as  follows:

®

a

VA   Series

VB   Series

VH   Series

VJ     Series

VM   Series

VS     Series

April   1967

Stud  type with  glass  insula,tor.

Stud  type  with  ceramic  insulator.

Ca.rtridge type  with  ceramic  insulator.

Cartridge type with  ceramic  insulator.  (Alternative  version).

Wire-ended  with  glass-metal  encapsulation.

Pill  type  with  ceramic  insulator.

Va.T|Ger\  A-1
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VARACTOR     DIODES

General   Information

Var/Gen  a

April  1961

10-32  UNF  TH F{EAD  2A

DIM MILLIMETRES INCHES

A

+  0,00 +  0.000
11,07 0.436

-  0,25 -   0.010

8 |.S]     Mkx. 0.290      MAX.

C 30.2           MAX. 1'?             MAX.
D 15,I     ±0,8 £±de
E 915           MAX. 3               MAX.
F 11.i     ±0,4 6         ±  I/-64
G 3'2          MAX. i              MAX.
H 19,1           MAX. =                MAX.
J i,78   ±0,13 0.070  ±  0.005

Millimetre  dimensions  are  derived
from  original   inch  dimensions

ACTUAL   SIZE

Var/Gen  a-1



Var/Gen  a

General  Information
CONTINUED

STC

April   1961

10-32  UNF  THREAD  2A

DIM. MILLIMETRES INCHES

A
I"7  : ::i: „36::::i:

a |,SJ     MNX. 0.290     MAX.

C 30'2          MAX. 1 a             MAX.
D 15.1       ±0.8 £±i?
E 9'5           MAX. 3               MAX.

rT 11.1       ±0.4 a         ±  1/64
G 3.2            MAX. z{                 MAX.

H 19'1            MAX. €               MAX.
J 1,78   ±   0,13 0.070 ±  0.005

Mil I imetre  di mensions  are  derived

from  original   inch  dimensions

ACTUAL  SIZE

Var/Gen  a-2
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GeneraLl   Information
CONTINUED

Var/Gen  a

Outline  of VH  Series

Note.    Dimensions are subject to minor changes to comply with International standardisation
now  in  progress.

a   DIA.

F   DIA.

aEDDE

I

Tii                            il
Lil

k

F   DIA.

B  DIA.

April  1961

DIM. MILLIMETRES INCHES

Min         Max Min         Max

A 5,944    6,147 0.234   0.242

8 5,207    5,461 0.205    0.215

C 19,4      20,17 0.764    0.794

D 2,36 0.093

E 4,572    4,826 0.180   0.190

F 2,237    2,413 0.092   0.095

Millimetre  dimensions  are  derived

from  original   inch  dimensions

ACTUAL  SIZE

Var/Gen  a-3



Var/Gen  8

General   Information
CONTINUED

STC

Outline  of VJ  Series
Note.    Dimensions are subject to minor changes to comply with International standardisation

now in  progress.

A  DIA.

April  1961

DIM MILLIMETRES INCHES

A 5.97  MAX. 0.235  MAX.
8 4,06    ±0,13 0.160  ±  0.005
C 19,79  ± 0 38 0.779  ±  0.015
D 3'05  MIN. 0.120  MIN.
E 4,70    ±0,13 0.185  ±  0.005
F 2,39    ±0,5 0.094  ±  0.002
G 3'43  MIN. 0.135  MIN.

Millimetre  dimensions  are  derived

from  original  inch  dimensions

k                    ACTUAL SIZE

Var/Gen  84
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General   Information
CONTINUED

Var/Gen  8

Outline  of VM  Series

I I a

D

I

A            C

!FI 1
E

k

IHDlJDI

r(  DIA.

April   1967

DIM MILLIMETRES INCHES

A 54.0  MAX. 2!         MAX.
8 6.10  MAX. 0.240   MAX.

C 27.0  APPROX. 1k         APPROX.
D 25,4  APPROX. 1             APPROX.
E 0.76  MIN. 0.030    MIN.

F 0'64  MAX. 0.025    MAX.

G 3,18  MAX. 0.125    MAX.

H 0.46  MIN. 0.018   MIN.
0.56  MAX. 0.022    MAX.

J 3.43  MAX. 0.135    MAX.

K 4,32  MAX. 0.170    MAX.

Millimetre  dimensioiis  are  derived
from  original  inch  dimensions

ACTUAL  SIZE

Var/Gen  a-5



Var/Gen  a

General   Information
CONTINUED

STC

Outline  of  VS  Series
Note.    Dimensions are subject to minor changes to comply with International standardisation

now  in  progress.

E  DIA.

a
DDI

riiiiiiii                                  I
I

E   DIA.

8  DIA.

April  1967

DIM' MILLIMETRES INCHES

A 3,2  MAX. 0.125  MAX.

a 2'4  MAX. 0.093  MAX.
'C 5,33     ±0,25 0.215  ±  0.010

D 1,57     ±0,08 0.062  ±  0.003

E 1,57     ±0,08 0.063  ±  0.003

Millimetre  dimensions  are  derived
from  original   inch  (limensions

ACTUAL  SIZE

Va.r|Gen  8-6

®

u

®



STC

a

®

1

VARACTOR     DI0DES

General   Information

Valr|Gon  C

REFERENCE  CODING  SYSTEM
Each  varactor  diode  is  allotted  an  individual  reference  code  which  is  related  to  its  basic

structure,  semi-conductor  material  and  electrical  characteristics.  The  first  chree  letters  of

:t:t:::.e(SoaT;:SepnonAd.)toOneOfthebasicSeriesreferredtoinCLASSIFICATIONoFTypEs
The example and table given  below  illustrate the coding system.

EXAMPLE

V                           a                           C                          10                          5                              C

V = Varac.or
diode

Semicolductor
type

Structure
=  Stud-glass
=  Stud-ceramic

Indicates VB

(See Table 1)

± Cartridge-ceramic
±  Cartridge-ceramic
=  Wire-ended, glass-metal seal
±  Pill-ceramic

Table  1

CODE
VB  min.

(V)

3 18
4 30
5 48
6 60
7 90
8 120
9 150

10 180
11 ZOO
12 250

lndi!ates
Cj(i)

(See Table 2)

Table  2

Indicates  quality
level

(Note 1)

CODE
Cj(i) (Note  2)

(pF)
MIN. MAX.

1 0.12 0.25
2 0.25 0.50
3 0.5 1

4 1 2
5 2 4
6 4 8
7 8 16
8 16 32
9 32 64

"ate  1.    ,::.e::fsar':'i!ete:yid: 'i: !|;;:p:et:::dnaE.!3h'!::;r::A'::B: se:x[ademtt;;,'::s:id.Tt;:e;:g:n;i;tea:n.ci.:a:fe?#:

indicates  a quality  level  of Rs  ±  5n.

N°te  2.      fop::°nx:ems?te  Value  for  Coding  Purposes.  See  data  sheets  for  precise  individual

April  1967 Var|Gen C;1
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VARACTOR     DIODES

General   Information

Var/Gen  D

CHARACTERISTICS
(a)    Equivalent circuit

eq:jtvai:8nhtfcrj:::i:njcsjes:#yct°hnedruc:::jcoen°:;acTt:njcuen::i::rjbeesc#tistfiee8:jgLbj`ceo::du:hoer
resistance.

th=thteh:necqaupjsvua',:ti:ncji::Tt°:¥::SeE:rma;i,t::esvear£:t:nrddujcot::Cj:£nfdo,i:*::Capacitanceso

SYMBOL EQUIVALENT  CIRCIIIT

c"1ELcp

Ls  =  LEAD  INDUCTANCE

Cp  = 8A?EciTANCE

Cj(v)=Jc##'i?%NCEAT

VOLTAGE V.

Rs  =  SEF{lES  RESISTANCE

Typical  values  of Ls  and  Cp  are  given  in  the following table

Encapsulation Type Insulation Ls(nH)4
(:i)0.75

Stud VA Glass
Stud VB Ceramic 4 0.55
Cartridge VH Ceramic 2 0.4
Cartridge VJ Ceramic 2 0.6
Meta.I-glass   wire-ended Vlvl class - 0.5
Pill VS Ceramic 0.8 0.25

April  l96l                                                                                                                            Va,r|Geri  D-I



Var/Gen  D

General  Information
CONTINUED   .

STC

(b)    Typical  Capacitance Characteristics

For low  bias voltages, the capacitance  is given  by:

q (v)  - Cj (-6)

where:    V =  bias

¢  = O.6V approx.
y  = 0.4 approx.

For example, q (+) = 1.3 Cj (i).

April  1961 Vair|Gen D-1
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VARACTOR     DIODES

GeneraLI   Information

Var/Gen  E

PARAMETERS  OF  VARACTOR  DIODES

Parameter Symbol/Formula Condition of Measurement

Junction  capacitanceBreakdownvoltage C'.(v) 15  mv.1 MHz signal  at  bias V.
Cj(-6) 15  mv.1 MHz signal  at  -6V  bias.
VB 10wh  reverse current.

Series  resistance Rs 600MHz at zero bias for stud type.
Cut-off frequency fc-1 Measured  at  nominal   breakdown
(Notes 1  and  2)Thermalresistance 27r  Rs  Cj(VB)0 voltage VB and fc determined from

Q     measurement     at     800MHz,
approx.  Rs  applies to cartridge  orpill.

Measured  on  infinite  heat sink.
Junction temperature Tj  - Th.s.  +  Opj
(1 75°C  maximum) where Th.s. ±  heat sinkPj±diodet;:wP::at,:::

Note 1.     Cut-off frequency  is  defined  as the frequency at which  Q  ±  1.

Note  2.     Cut-off frequencies  at other  bias  voltages  can  be  quoted  on  request.

April  1967 Var/Gen  E-1
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VARACTOR     DIODES

General   Information

Valr/Gen  F

VARACTOR   DIODES  AVAILABLE   IN   ALTERNATIVE   ENCAPSuLATIONS

CapacitanceCode
Voltage Code

4 5 6 7 !8 9 10 11

2

l!llilllll,;i,;l!,;i,i,),;i(!!ll,Ill,

PC PC PC ipcs PCS PCS PCS

3

I,l!lll,I,I;,I#illllllll,i,,,,I,,,I,I,Ill,'I,I,I;!lll'ii,,I

PC !pcs PCSPCS PCSPCS PCSPCS

4 PCS

!'j'jijjlll'll,I,;!!i',i'll'l'!',ll'!',i11!!11!!1!PCS

PCS PCS

5 PCS PCS

l!!l!j,I

ljl!:!`!,!iijl!!!11,'111!!

ljll`lll

PCS PCS PCS PCS

6 PCS PCS

l'!lillil[,'!,ii;,!lij,,ll!!!1!!!1,lllil!,ll;;I#i':I:!ll,ll

'11`,ill

I

PCS PCS

7 PCS PCS

l!'lllliili!!,i;!l;!!lllll!l! )jllllji;;;l!l!`;,I,:,!!llij,i,i,)

CS

8
* * * *
PCS PCS PCS PCS

9
* * *

CS
* *111111

Ill            11111#111111111111111

PCS PCS PCS CS CS CS

Legend

P   =  Pill  types  (VS  series).

C =  Cartridge and  wire-ended  metal-glass types  (VH, VJ  and  VM  series).

S   =  Stud  types  (VA and  VB  series).

Diode types within the shaded  area are  preferred types.
*  Letters  surmounted  by  an  asterisk  indicate  diodes  available  to  special  order  only.

April  1961 Var/Gen  F-1
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General   Information

VaLr|Gen  G

APPLICATIONS
The  more  usual applications of varactor diodes are:

Harmonic generators.
Up-converters.
Tuning  devices.
Use as  parametric amplifiers.

i,:.:::::;[[c:spe:i:i,::ii::.;::t;;:nct:h:fs:!c:f::::c#t:hre::::ai|ij:i;zn!;e:-?x';t;h;e;r:;#::a;f:ea;;d;fc:::ti!if':fiffic::i
Frequency  Multip.iers

(a)    Shunt  Diode
A  basic  circuit of a frequency  multiplier  incorporating  a varactor  diode  is  shown

below.
This  is the  basic shunt connection  of the varactor diode and  since one electrode is

earthed  a good  heat sink can  be  provided.
An  essential  feature  of all  varactor frequency  multiplier  circuits  is  that the  diode

forms  part of every  resonant circuit  in the stage.

lv|i     ±  Input  impedance  matching  circuit.

i:°=i:::t::::3:a:::i¥;:::::p;:ad;joc:Ri:i:u:{:r:e;¥t:n:::Ctyce,va[uesrangefromlokQt°`M"

RL
I

fin

April  1967

lt is best to start with 100kf2 a.nd to adjust Co optimum when all other circuit
adjustments have  been  made.
Load.
Idler circuit tuned to an  intermediate frequency for use  in triplers, etc.
Inputfrequency.

Var/Gen  G-1



Yalr|Gen G

General  lnformaLtion
CONTINUED

STC

(b)    Series  Diode
The alternative basic circuit to that just described  is  given  below.

This circuit is sometimes  useful at low  power levels  but its  use entails the following
disadvantages:

lt  is not easy to provide a good  hea.t sink for the diode  because  neither terminal
is  earthed.

The unwanted  harmonic currents  have to flow through the filter resistances.

Fi      ±  Filter circuit,  resonant at  input frequency.

Fo     ±  Filter circuit,  resonant at output frequency.

M|    =  Input impedance  matching circuit.

Mo   = Outpuc impedance  matching  circuit.

RL    =Load.

fin     =  Input frequency.

April  1967 Va.r|Gen  G-1

®

®



SIC

fi

EiE

n

vAnAOTon    DioDEs

General   Information

Var/Gen  H

TYPICAL  PERl=ORMANCE  DATA
The  following  tables  show the  typical  measured  performance,  including  circuit  losses,  of

a representative selection from the  range of varactor diodes. Junction temperatures do not
exceed  110°C at 25°C ambient.

Freq uency                    Power
Efficiency Attenuation Varactor

([MPHuzt)    ?#zu)t
Input(W) O(uWp,ut (%) (dB) Types

Frequency  Doublers12525025
19 76 1.1 VBCIO8C:  VBC118D

250           500 20 16 80 1 VBCI07C
250           500 15 12 80 1 VBC77C
500       1000 5 3.4 68 1.7 VJC75D
500       1000 5 3 60 2.2 VBC75B
500       1000 15 9 60 2.2 VBC86C:    VBC87C
500       1000 15 10 66 1.8 VJC87D
500       1000 20 13 65 1.9 VBC107C
500       1000 30 19 63 2 VJC87D
500       1000 30 18 60 2.2 VBC98C
500       1000 45 25 56 2.5 VBCIO8C

1000       2000 10 6 60 1.7 VSE66M:      VJE66M
2 000       4 000               3                1.8 60 2.2 VHC65D:   VSC65D

Fr:8uency45Tor!P lers   5                 3.2                    64                              1.9               VBC78B

150           450 10 6 60 2.2 VBC87D

150           450 10 6.5                    65 1.9
VBC98C:     VBC107CVBC89C:VBC88C

150           450 20 12.5 62.5 2 VBC98C:     VBC107CVBC108C:VBC118D

150           450 30 18 60                           2.2 VBCIO8C:  VBC118DVBCIO9C:VBC119D

150           450 50 30 60 2.2 VBC119D
240          720 15 8 53 2.8 VBC77C

3 000       9 000               0.4 0.15 37.5 4.3 VHC64E

Fr:8uency24Co!uadrup'6.rgs           o.5                   55                            2.9              VMC77M

250       1000               4 2 50 3 VJE66M:      VJC76D

H!foh°rdforoMu 'tjp`]6.r5            o.1                     2o                              7                   VMC86

800      4000 0.5 0.1 20 7 VHC64 (selected)
800      6 400 1 0.1 10 10 VHC64  (selected)
800       6400               0.05 0. 004               8 13 VHC43  (selected)

Apt;/  1967                                                                                                                                    Var/Gen  H-1
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VARACTOR     DIODES

General  Information

Valr|GeT`  I

USE  OF  DIODE  PERFORMANCE  TABLES  AND  GRAPHS
This  section   contains   instructions  for  using  the  three   diode   performance  tables  and

graphs  comprising  Section  K.
It should  be  noted that:

ta,:I:e:a:£a:::r:ttLfe:¢;,:#:a:set;sf:#o:d;:t:oer£::4:2rcrs#:p;:::hy;::rfe:tft:e:rsm::t:y:;8;::,,,::d,:sa;:e::fit

less  power and  be  more  efficient at  lower  powers;  that  is,  maximum  efficiency  will
be greater and  will occur at a lower  power level.

o€:rrr:Sa??:du[:8:yfr,:i;e°ndceys.W!thylessthan0.42Willhandlemorepowerandhavea

(b)   The efficiency at the tabulated  input  power corresponds to unity on the power  ratio
axis of the appropriate graph.

(c)    The input and  output  resistances are  proportional to  Rs.
(d)    Generally,  the  variation  of input  and  output  resistance follows  the  efficiency curve.

Selection  of Varactor  Diodes

(a)    When  input  power and  frequency data are  known.
Step 1.     Determine the  multiplying factor to achieve the  required  output frequency

;::7.::ir:c::p::tee|:asTs;Rt:::tasc:i,gs:=i:i:e:I:e:s;s:itv.:ii;be;i:a::e:8:5:oztpa:g:e:1?:uo|F::r::ti#:i
output  power  is available for the  next stage.

Step2.;:°¥:{geat:hetch:::t:at:I::sa!:::¥Par;;;:I:;:£t3::p::nat:eefqr;:i:Sdt.:|!:tie:i:u:t::t:h,neczcs°:lu:m#:

i::::;:ica!tees€jhveenf,jnna,threescuq|:T::k°enj:apcuhts;doew°efr!tdi::cttYy°;::Cpu:aij[::i,a::
frequency.

Step3.,R.Tandd°:.n25t::maeEptrh°aptriavta:,ac:|'eu.|F(hsj)srsn:let::ciE::ceai:i:#enpj:wbee;::t::

in  Step  4  below.)

Step 4.    Select  a  diode  type  and  determine  the  power  ratio   p:=:i.Read from the

iiap:i::P:[!;:jjl:iejn£:c:;::d;eitcea;:::i;:P;a;::do:;:::r€:ti!a:;te:§u;:S¥:i;tB::{lro5Ci}:ILO:W:ewd%:bdfy::
steps.Ejhoed:jffoes::ntcheebpertowd:ec:::ep:::re[ojsnspauntda:fetrhmeaT:::i::a:::ptT:uwnj£,i:edtah:

sheets)  yields the junction temperature  rise.
Step6.:nftmh:S:hperoarcet;fca|,Cva:Fuse:hdeu:C::a:i:c°uYtero:suets?utw]'`beapproximately85%

Examples of the  use of this selection  procedure are given  at the end  of this Section.
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(b)    When  Output  Power and  Frequency  Data a.re  known.

The  performance of a diode for a given  multiplying factor may  be found  by  roughly
estimating  the  efficiency  and  then  using  the  procedure  given  under  (a)  to  obtain
successive  approxi mations.

Examples.

Example  1.  Frequency  Doubler Selection.

It  is  required  to  choose,  for frequency  doubling,  a  diode  with  the  following  para-
meters:

Input frequency       125  MHz               Power  input                 25W
Output frequency  250  MHz               Diode efficiency         80%

Step 2.    Any diode with  a tabulated  power of at  least a quarter of 25W a,t 125  MHz
may  be considered.

Referring to Table 1  the  nearest  reference frequency is 100  MHz.

Step  3.     At  100  MHz  the  following  djodes  have  a  suita.ble  power  handling  capacity,
119C,1098,118D,llRA,108C,108A and,  possibly,  98C.

Step 4.    Taking the 119C diode with  a ta.bulated  power of 16W,

Power ratio  F± =# = 1.6.

From  curve A5 of the doubler efficiency graph,
Diode efficiency ± 87%.

AIIowing for 15°/o loss of power in the circuit and a diode efficiency of 87°/a,
Power output I  25W  x  0.85  x  0.87 = 18.5W.

Since the  1098,118A and  lo8A  diodes  each  have a smaller tabulated  power
than   tha,t   of  the   119C,   their   efficiency,   determined   from   the   common
efficiency  curve,  is also  lower.

Considering type 118D, with  a tabulated  power of 8W,
Power  ratio  =  3.2.
Efficiency from  curve A4 ±  84°/o.
Power output I  25\^/  x  0.85  x  0.84 ± 17.8W.

For type lo8C, with a tabulated  power of 6.8W,
Power ratio  =  3.7.
Efficiency from  curve A4 =  78°/o.
Power output I  25W  x  0.85  x  0.78 = 16.6W.

Steps.:nf:i:Cs¥ued°{:¥sF:£`o9fct#seddj:°ddee,E::VB'€is,%,.5ays.h:hwent}nerjTsa`draetsajs:i:::

is  4°C/W.  Thus.

Junction  temperature  rise  ±  6.5  x  4 ±  26°C
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Example 2.  Frequency Tripler Selection

lt  is  required  to  choose,  for frequency  tripling,  a  diode  with  the  following  para-
meters:

g:#uf:e,:euqe::Xc,  158 #Ez            `Bip.udtepeofflYc::nc, ;.Y%

Ste p 2   i:!#a!a;£jz:[bu£¥ba::s::ci:;p::;§h:e;tt;a;g!:#i.Pi:#uhe2:cty:¥t:h`.:te:d:Fro;#:an%ds]'¥

Step  3.    8°6E,t7h6ecb::eds7a6bE:Ve.  the table  Shows that the  most suita,b[e types are 86C,

Step 4.    Ty°pedse:arcmi::  ;;°cd:r:ffi;::::sceyd,°:se;oi,hoew::nee  of  diodes  initially  selected,

Diode  Efficiency at  100  MHz

Type 86C:    Power ratio ±  8i:i = 0.88.

Efficiency from  curve  83  ±  94°/o.

Type76C     Power ratio ±  8% I 0.88.

Efficiency from  curve  83  ± 94°/a.

Thus  at  100  MHz all  diodes  will  have an  efficiency grea.ter than  94°/a.

Diode  Efficiency at 200  MHz

Type 86C     Power ratio ±  #5 I 0.88.

Efficiency from  curve  84 ± 86%.

Type 76C     Power ratio ±|?i = 1.36.

Efficiency from  curve  84  ±  87%.

Therefore at 200  MHz all  diodes will  have an efficiency grea.ter than 86°/o.

Diode  Efficiency at 150  MHz
By  interpolation,  at  150  MHz,  all  diodes  will  have  an  efficiency  of about

900/o.

Steps.tDhje°rd=a,`°:=s¥[i`ncbeefaoprpt°h:jmpaat=':tu|a°r°T¥d:ethcio5::d::Et:ifn:!jsfraonmd#:

appropriate  data sheet) will  give the junction temperature  rise.

Step  6.  asBrpor:#taeteou°t:eurta';ocj:Cru*, ,fB::;:8ymwj';opea ,8#] n°pfut9.°% ± 76%  and
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VARACTOR     DIODES

General   Information

Var/Gen  K

VARACTOR  DIODE  SELECTION  TABLES  AND  GRAPHS

The following Tables 1, 2 and 3 contain approximate performance data in respect of varactor
diodes  which  are  suitable  for  use  as  frequency  doublers,  triplers  and  quadruplers  respec-
tively.

Tabulated  data  a.re  arra.nged  in  descending  order  of  input  power.  Each  table  is  followed
by  a  complementary  graph  showing  curves  of  diode  efficiency  versus  power  ratio.  The
curves to  be  used  in  connexion  with  a  particular diode are  indicated  in the  input frequency

columns of the tables.

The codes given to the diode types in the tables are basic: when these types are associated
with  specific  encapsula.tions  they  carry  a  commercial  reference  code  which  will   be  found
in the appropriate  data sheets.
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Table 1.-Diode Performance. Frequency Doub[ers
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Tablet.-Dj°depeTc°orn|jahhuceed)FrequencyDoublers
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Efficiency Curves. Frequency Doubters
(To be used in conjunction with Table 1)
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Table 2.-Diode Performance. Frequency Triplers
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Table 2.-Diode Performance. Frequency Triplers
(continued)
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Efficiency Curves. Frequency Triplers
(To be used in conjunction with Table 2)
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Table 3.-Diode Performance. Frequency Quadruplers
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Efficiency Curves. Frequency Ouadrup[ers
(To be used in conjunction with TaLble 3)
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DATA  SHEETS

This  Section  comprises  the following  data sheets:

¥!f73  S::i::)
VAC80
VBC80

VAC90
VBC90

¥3f'`8g i::i::)

(if118 ::::::)

¥,HcC4:0   ;::i::)

¥,HcC5%0   !::i::)

¥,HcC66°   S::i::}

¥.HcC,to   i::i::)

¥,HcC£0   ;::i::)

¥JHc:1o%0:::i::)

VHE66M    |
VJE66M
VSE66M

VMC77

VSC40  Series

VSC50  Series

VSC60  Series
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STC           VAHAOTOR   DI0DES
VAC70 Series.    Stud type with glass seal
VBC70 Series.    Stud type with ceramic seal

rl

A

A

VAC70
VBC70

Note.-Preferred types are shown in shaded at.eas.

Characteristic                   Symbol Units

Val ue

Conditions
I. I VAC78

'`,,..,V,Kffg„`

a  VBC75 VBC76 VBC77   ZZi.. VBC78

Junction  capacitance Cj (<) pF 2   2t04 4to8 16 to 32 Measured  at
at  -6V  bias

Z%
fin  ±  1  MHz

Junction  capacitanceatzerobias Cj  (a) pF Z     5tolo 10 to 20 2o ,. 4o  %1Z9j*. 40 to 80

Reverse  breakdown VB(min.) V Zoo 90 •` 90 At lo„A
voltage,  minimum ZZZZ%, reversecurrent

Thermal   resistance.typical 0(typ.) c'CIW • 7zzzg%izi+iri`zi'/i . 5

series   resistaLnce  atzerobias,maximum Rs  (a)

aQaaQ

MeaLsured  at'in=600MHz

VAC75A VAC76A VAC77A VAC78A

'A"  Quality"8"Quality„C"Quality"D''Quality"E"Quality
VBC75A VBC76A VBC77A VBC78A

3.5 3 2.5 2

VAC75B VAC76B VAC77B VAC78B
VBC75B VBC76B VBC77B VBC78B

3 2.5 2 1.5

zgg22gz2gz22zz§a22§i zzz%z32zzr3zzz
V AICJ 8/a

2!,2Z,28,ZZ,2t.
AC75C V A/CJ grc v A;cm CJ7/Z.

.VBC75C VBC76C VBC77C  Z827Z, VBC78C

2.5 2vAc76D}1vBC76DLzj
ririrz.?zri%2

1.2

VAC75DVBC75D

2zzizzz+g,?.z%z§gz 1.5    %ZZ%Z\ZZi..ijzlj

Characteristic Symbol Units
VAC70Series VBC70Series

Case  capacicance,  approximate Cp pF 0.75 0.55
Internal  lead   inductance,  approximate Ls nH 4 4

April  1961 Y£:78)-1
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STC                VARACTOR    DIODES
VAC80  Series.    Stud  type  with  glass  seal
VAC80  Series.    Stud  type  with  ceramic  seal

®

a

rl

VAC80
VBC80

Characteristic Units

Value

Conditions
VAC85 •=. •: I:i VAC89

Symbol VBC85 ZZZ VBC86 VBC87 vBC88£2§22£, VBC89

Junction  capacitance Cj(-6) pF 2to4
ZZ'¢Z9%

4to8 8 to  16 1 6 to 32 %1 32 to 64 Measured  at
at  -  6V  bias

%
fin  =  1  MHz

J unction  capacitanceatzerobias Cj(a) pF 5  to  10 1 a to 20 20 to 40 4o ,o  8o %Z2#.%, 80 to  160

Reverse  breakdown VB(min.) V 120 120 120 12o    %2 120 At 10A
voltage,  minimum ZLjrl%, reversecurrent

Thermal resistance,typical 0  (typ.) OC/W 9 72ZZZZZZ§j2+1 6rg22z2z'zz.zz 5          :7ZZZ+82ZZ2Z%ZZ2% 4

Series  resistance  atzerobias,maximum"A"Quality"8"Quality"C"Quality"D"Quality"E„Quality Rs(o)

aQar2Q

MeaLsured  atfin=600MHz

V A/Cf yF, A VAC86A VAC87A VAC88A VAC89A
VBC85A VBC86A VBC87A VBC88A VBC89A

3.5 3 2.5 2 1.5

VAC85B VAC86B VAC87B VAC88B VAC89B
VBC85B VBC86B VBC87B VBC88B VBC89B

3 2.5 2 1.5 1.2

VAC85C I: •:: VAC89CA:.

VBC85C VBC86C VC887C VBC88CzgzZZ, VBC89C

2.5 2
!          ,5     r1VAC87DZZvBc87D.ri2ZZZ1.2Z\Z2%,

%1.2ZTj72£tzz2Z+1ZZ`#,
0.9

VAC85DVBC85D
!¥£cC8866DD

2 il.5

%f!:E
3ZVAC87EZ+1

i,.2

Characteristic Symbol Units
VAC80Series VBC80Series

Case  capacitance,  approximate Cp pF 0.75 0.55
Internal  lead  inductance.  approximate Ls nH 4 4
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STC VARAt;TOR     DloDES

VAC90 Series.    Stud type with glass seal
VBC90 Series.    Stud type with ceramic seal

VAC,U
VBC90

Note.-Preferred types are shown in shaded areas.

Characteristic

Iunits Va' ue

Conditions
VAC95

%%%#%X5Z*5%ZZ

„V,Hfjj;€„.
VAC97

„"'V'Kf;#€
•JZXZZa•Z#ZZZ%Z

I

Symbol VBC95 VBC96 VBC97 VBC98

J unction capacitanceat-6Vbias Cj(-6) pF 2to4 4to8 8  to  16 16 to  32 Measured  atfin±1MHz

J unction  capacitanceatzerobias q(o) pF 5  to  10 10 to 20 20 to 40 40 to 80

Reverse  breakdownvoltage,minimum VB(min.) V 150 150 150 150 At 10„Areverse

current

Thermal   resistance,typical a(typ.) OC/W 9 7 6ZZ./12ZZ28`2Z82;ZZ£Z2 5

Series   resistance  atzerobias,maximum Rs(o)

QQQaa

Measured  atfin±600MHz

V AIcf '5 A VAC96A v Ac:i ir7 A v Nf :f ye,A

'`A"  Quality"a"Quality"C"Quality"D"Quality'`E"Quality

VBC95A VBC96A VF5C:/rl A VBC98A

6 4 3 2

VAC95B VAC96B V Ncf !rl 8 VAC98B
VBC95B VBC96B VBC97B VBC98B

5 3.5 2.5 1.5

V A/Cf '5C I.
ZZZ2Z+Z2ZZZZ72T¢TZ§1VAC98CZ+{

%ZZ%EZt8Z
`..

VBC95C VBC96C VBC97C vBc98crzzT

4 3 2         Z€J
riri'fz.Zzrir1

VAC96DVBC96D vAc97DriVBC97D'#.I,,

2ZZZZ2ZZZZZ2Z8!ZZ
%A.i.Z8Z%,zjr%.?zz{'ri

Characteristic Symbol units
VAC90Series VBC90Series

Case  capacitance,  approximate Cp pF 0.75 0.55
Internal   lead   inductance,  approximate Ls nH 4 4
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VAIIAOTI]H     IIII]DES

VACIOO Series.    Stud type with glass seal
VBCIO0 Series.    Stud type with ceramic seal

YAl1UU
VBCIOO

Characteristic Units

Value

Condi-5 •`VBC107 •"vBC1O8  Z +9 2%,

Symbol
VAC105VBC105 VAC106VBC106

Z##ZZZ
VAC109VBC109 tions

Junction Cj(-) pF 2to4 4to8 8 to  16
3,I16to32Z%

32 to 64 Measured
capacitance ZZ at fin -
at  ~  6V  bias %14ot.8ozjri',JZ--Z\ZZ1802Z*j 1MHz

Junctioncapacitance  atzerobias Cj(a) pF 5  to  10 10 to 20 20 to 40 80  to  160

Reverse  break-downvoltage VB(min.) V 180 180 180 180 At loAreverse

minimum Zg{%, current

Thermal  resis-tance,typical 0(typ.) OC/W 9 7 6ZZZ2Z§S2Zfj;7£ZZ2ZZZZZZ
3¢5Z\ZZZZZZZ29Zzgz2g82

4

Series  resistanceatzerobias,maximum"A"Quality"8"Quality"C"Quality"D"Quality"E"Quality Rs(o)

r2aQQQ

Measuredatfin=600MHz

VAC105A VAC106A V A!C;Arlil A VAC108A
VBC105A VBCI06A VBC107A VBCIO8A

8 5 3.5 2.5

VAC105B VAC106B VAC1078 VAC1088 VACIO9B
VBC105B VBC106B VBC107B VBC108B VBC109B

6 4 2.5 1.5 1.2

VAC105C VAC106C I"ZJ%ZZ%Z%%%%Z%%%%
%,z`7%,Z,%,2`vNc;^ffric

VBC105C VBC106C VBC107C VBC1080ZZZC,

5 3.5 2            *,
-,Z1.2Z\Z2ZZZZ2Z82Z%2+1

VAC107D%ZVBC107DZZZZ1.5ZZ%,

T7riEiri%2VBC107E.2Z%,

1.2            %ZZgg2ZZZZ%ZZ2ZZ./1

Characteristic Symbol units
VACI00Series VBCIOOSeries

Case  capacitance,  approxi mate Cp pF 0.75 0.55
Internal  lead  inductance,  approximate Ls nH 4 4
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STC          YARACTOR    DIODES
VAC110 Series.   Stud type with glass seal
VBC110 Series.    Stud type with ceramic seal

rl

ii!

a

VAC Ilo
VBcl 10

Note.-Preferred types are shown in sliaded areas.

Characteristic Units

Value

Condl-
VAC115 VAC116 VAC117

rs # X,*,I,*,„,
I.

Symbol
'     VAC118 tions

VBC115 VBC116 VBC117 2     VBC118 VBC119#-,
Junction Cj(i) pF 2to4 4to8 8  to 16 i    ,6to32

.. Measured
capacitance at £2§1# at fin --  6V b'as 1MHz

Junctioncapacitance atzerobias Cj(a) pF 5  to  10 10 to 20 20 to 40 Z     40to80 :,.., ra

Reverse  break- VB(min.) V 200 ZOO ZOO Z200£ 2Oo      ee2 At loA
down  voltage,minimum ',3ZTZ% reversecurrent

Thermal  resis-tance,typical a(typ.) c'CIW 9 7 6 Z-
eej4%j,1,%j!?i

Series resistanceatzerobias,maximum.`A"Quality"8''Quality`'C„Quality"D„Quality Rs(o)

anaR

Measuredatfin=600MHz

VAC115A VAC1 1 6A V NCA1:I A VAC1 18A
VBC115A VBC116A VBC117A VBC118A

10 6 4 2.5

VAC1158 VAC116B VAC117B VAC118B
VBC115B VBC116B VBC117B VBC118B

8 5 3.5 2

VAC1 1 5C VAC116C VAC117C I: I.

VBC115C VBC116C VBC117C 3  VBC118c vBC119°ZZ

6 4 3 i        ,i      %2-rirltz%iri
VAC115DVBC115D

%!             ::3

5
iriri?:fai#.#%i

Characteristic Symbol Un;ts
VAC110Series VBC110Series

Case capacitance,  approximate Cp pF 0.75 0.55
Internal  lead  inductance,  approximate Ls nH 4 4
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STC               VARACTOR    DIODES
VHC40 Series.    Cartridge type with ceramic seal
VJC40 Series.     Cartridge type with ceramic seal

VHC40
VJC40

rl

rl

Characteristic units

Value

Conditions
VHC44 VHC45 VHC46VHC42

Symbol ;VJC42 vJC43?20.5toZ\Z2 VJC44 VJC45 VJC46

Junction  capacitance Cj (-) pF !o.25 to 1to2 2to4 4to8 Measured  at
at  -6V bias

?0.5 1ZJ% fin  =  1  MHz

Reverse breakdown VB(min.) V Z30 3o     %?, 30 30 30 At 10A
voltage,  minimum '#ZZ35rjZ882ZZZ2Z2ZZ28+8Z reversecurrent

Thermal  resistance.typical 0(typ.) OC/W
i.`z9t"I 25 18 14

Cut-off frequency,minimum fc (min.)

GHzGHzGHzGHzGHzGHz

DeterminedfromQatnominaLIVB

VHC42A VHC43A VHC44A VHC45A VHC46A

"A"  Quality.`8„Quality"C"Quality"D"Quality.'E"Quality"F"Quality

VJC42A VJC43A VJC44A VJC45A VJC46A measured  at1GHz

40 40 40 25 15

VHC42B VHC43B VHC44B VHC45B VHC46B
VJC42B VJC43B VJC44B VJC45B VJC46B

60 60 60 40 25

V%`%3Zfrj VHC44C VHC45C VHC46Cz'v3ZF|Zc'Z%`2§

3VJC42c VJC43C  2§j,i. VJC44C VJC45C VJC46C

zoo
•'      Z2Z2 90 60 40

`VHC42DZVJC42D VHC43D7{VJC43DZZ%,

Z12o •2o    %2VHC43EZ+1vjc43EL%

!¥jHcC4£2EE

il5o 15o     gzz!I(,

i¥jHcC4i2FF

ZVHC43FZZVJC43F2%7Z,

Z18o

-,Z180ZZZ2+g?,ZZ2Z8lzz2Z

3Z ,3¢ ,3Z ,Z ,ZZ

Characteristic Symbol units
VHC40Series VJC40Series

Case  capacitance,  approximate Cp pF 0.4 0.6
Internal  lead  inductance,  approximate Ls nH 2 2
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STC             VAnAOT0n   DioDEs
VHC50 Series.    Cartridge type with ceramic seal
VJC50 Series.     Cartridge type with ceramic seal

VHC50
VJC50

Note.-Preferred tirpes are shown in shaded areas.

Characteristic          Symbol units

Value

Conditionsridr+%z%3z% z8Vr#`r\Z!
VHC55 VHC56iv.rf€,52..

?VJC52 VJC53 VJCS4  i+ZZ VJC55 VJC56

Junction  capaeitance Cj (-) pF z!O.25 to 0.5  to  1 • 2to4 4toe Measured at
at -6V bias 20.5 'irl  -1  MHz

Reverse breakdownvoltage,minimum VB(min.) V '48; 48 48r1ri 48 48 At lochreversecLirrent

Thermal  resistance.typical a(typ.) OC/W 265rir{rz:z:zz 33zg8zz2z+i2£iri

#¥i:¥ii
17 13

Cutoff frequency.minimum fc(min.'

GHzGHzGHzGHzGHzGHz

DecerminedfromQatnominalVB

VHC52A VHCS3A VHC54A VHC55A vHes6A

"A'' Quality"8„Quality..C„Quality"D"Quality.'E„Quality''F"Quality

VJC52A VJC53A VJC54A VJC55A VJC56A measured  ac1GHz

40 40 40 25 15

VHC52B VHC53B VHC54B VHC55B VHC56B
VJCS2B VJC53B VJC54B VJC55B VJC56B

60 60 60 40 25

Z§%Jdsz%2%€
rvrfEi¥czz

VHC55C VHC56CVHC54C
Z!iVJC52C VJC53C VJC54C VJC55C VJC56C

Z90 90 90 60 40

Z§.VHC52D VHC53D VHC54D VHC55D VHC56D

LE
]VJC52D VJC53D VJC54D VJC55D VJC56DgF 120 120 #%i*ia 90 60

VHC52E VHC53E VHC54E VHC55E VHC56E
VJC52E VJC53E VJC54E VJC55E VJC56E

=15o 150 150 120 90

VHC52F?VJC52F VHC53FVJC53F VHC54FVJC54F

180 180%i.ZZZZZZ'Z2ZZZZ 180
ZZ.3Z.ZZ,3!,ZZ •* .,. ,X .* .tl

Characteristic Symbol units
VHC50Series VJC50Series

Case  capacicance, approximate Cp pF a.4 0.6
Internal  leaLd  induccance.  approximate Ls nH 2 2
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VARACTOR   DIODES

VHC60 Series.    Cartridge type with ceramic seal
VJC60 Series.      CaLrtridge type with ceramic seal

VHC60
VJC60

Note.-Preferred types are sliowh in shaded areas.

Charac¢eristic Units

Value

ConditionsVHC62VJC62
z+z£2z2zz2zzzri

•-VJC64 •VJC65
I...

VHC63VJC63
Symbol

Junction  capacitaLnce Cj (-) pF 0.25 ,o •5  to  1 1to2 2to4 •: Measured  aLt
at  -6V bias 0.5 rz fin  =  1  MHz

Reverse breakdown VB(min.) V 60 60 60 60 •, At lopA
voltage,  minimum

gj
reyersecurrent

Thermal  resistance,typical 0(typ.) OC/W 60 %Ti6_ 22Zi8iz§ZZZ+1ZZ§Zg8 16Z%2ZZZZ%ZZ2

##:¥:?i?
Cutoff frequency.minimum"A„Quality"a"Quality"C"Quality"D"Quality"E"Quality"F"Quality fc(min.)

GHzGHzGHzGHzGHzGHz

DecerminedfromQatnominalVB

YHC62A VHC63A VHC64A VHC65A VHC66A
VJC62A VJC63A VJC64A VJC65A VJC66A measured  at1GHz

40 40 40 24 15

VHC62B VHC63B VHC64B VHC65B VHC66B
VJC62B VJC63B VJC64B VJC65B VJC66B

60 60 60 40 25

VHC62C
2%ZZZZZ2ZZ2ZVHC64C

• ..2VHC63C
VJC62C VJC63C VJC64C VJC65C ..

90 i90 90 60
Z£40rz

VHC62D !VHC63D VHC64D VHC65D VHC66D%Z
VJC62D ZVJC63D VJC64D VJC65D VJC66DZZ2%,

120
%%    120

120 90 6o%?

VHC62E 'VHC63E VHC64E VHC65E
%VHC66EZZZ

VJC62E ivJC63E VJC64E VJC65E VJC66EZ;%

150 Z150 150 120 9o%?

VHC62F
]VHC63F

VHC64F VHC65F vHC66F5%
VJC62F !vJC63F VJC64F VJC65F vjc66F}Z,

180 Z18o 11802+iriz%zz2z+zi 150ZZ2%Z+1Z%ZZZ

ffi,£,?#o,i#iZ.2?,Z,%,9Z

Characteristic Symbol Units
VHC60Series VJC60Series

Case  capacitanco,  approximate Cp pF a.4 0.6
Internal  lead  inductance,  approximate L§ nH 2 2
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VHC70 Series.   Cartridge type with ceramic seal
VJC70 Series.     Cartridge type with ceramic seal

VHC70
VJC70

Characteristic Unics

Val ue

Conditions
•%%ZZ

'  v'rfc'75. z„ .

Symbol VJC75 vJC76     %!

Junction capacitance at -6V bias Cj(-) pF . •: Measured a.fin  =  1  MHz

Junction capacitance at zero bias Cj(a) pF .I oto2o   ffl

Reverse   breakdown   voltage, VB(min.) V •, 9oZ% At 104zA  reverse current
m'nlmum a
Thermal  resistance, typical a(typ.) OC/W .

riHrit5iLiri%
Series  resistance  a€ zero  bias, Rs(a)

nf2r]na

Measured  ae fin =600MH
maximum"A„  Quali.y``8"Quality"C"Quality''D"Quality"E„Quality

VHC75AVJC75A VHC76AVJC76A
Z

3.5 3

VHC75BVJC75B VHC76BVJC76B

3 2.5

raz{f¥;i¥:craz# ..

92.5 -%1
i  ,JHS:5DD •-..
'2 „#

Vl|C75E,VJC75E VHC76E    €ZVJC76EZ+ZZ

i#J%J,#iri#i.,i;aej,irir¥%i##

Characteristic Symbol Units
VHC70Series VJC70Series

case capacitance,  aLppl.oximate Cp pF a.4 0.6
Internal  lead  inductance.  approximate Ls nH 2 2
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VARACTOR   DIODES

VHC80 Series.   Cartridge type with ceramic seal
VJC80 Series.      Cartridge type with ceramic seal

VHC80
VJC80

Characteristic units

Val ue

Conditionsri#it#.Beg";rizj
Z

i.

Symbol VJC86 vJC87     %j

Junction capacitance at -6V bias Cj(-) pF
{#-X) 8 to 16   %iqJ Measured at fin  ±  1  MHz

Junction capacitance at zero bias Cj(o) pF ZZZ    10 to  2o 2o to  4o    %1ZZZZZ

Reverse   breakdown   voltage, VB(min.) V %Z 120 12o       ri At 10/A reverse cur'rent
minimum ZZ-Z3Z32
Thermal  resistance,  typical 0(typ.) OC/W 10ZZ22ZZZZZZZzzgz

rirz.rip%irz:zi%1
Series  resistance  at zero  bias, Rs (o)

nQaf2a

Measured  at fin I600MHz
maxlmum"A"  Quality.'8"Quality"C"Quality"D"Quality"E"Quality

VHC86AVJC86A VHC87AVJC87A

3 2.5

VHC86BVJC86B VHC87BVJC87B

2.5 2

rz%jzzz87tr{ZjVJC87CZZZ_+A,
VHC86CVJC86C

2
y,•5L%

VHC86DVJC86D i.vic87D   tL%

1.5 -%?
VHC86EVJC86E

ZZ¥,HcC8877EE'£j_Z#

ir?rr1'-;?.r1%1ri
'.

Characteristic Symbol units
VHC80Series VJC80Series

Case  capacitance   approximate Cp pF 0.75 0.55

Internal  lead  inductance,  approximate Ls nH 4 4
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STC VARACTOR     DIODES

VHCIOO Series.    CaLrtridge type with ceramic seal
VJCIOo series.     Cartridge type with ceramic §eal

VHcloo
VJC'OO

Note.-Preferred t|rpeg are shown ih shaded areas.

Characteristic Units

Value

Conditions
':..

Symbol

Junction capacjtance at  -6V bias Cj(i) pF Measured  at  fin   =  1   MHz

Junction  capacitance  at zero  bias Cj(a) pF
`2Z%20,:40i;i

Reverse  breakdown  voltage, VB(min.) V At   10i.A   reverse   current
minimum

Z%ee
Thermal  I.®sistance.  typical a(typ.) OC/W

%ri%iri#8##i,,.#
Series    resistance   at   zero   bias,maximum Rs(o)I

anaQQ

Measured at fin =  600 MHz

VHC107A

"A"  Quality"a"Quality"C"Quality"D"Quality"E"Quality
VJC107A

3.5

VHC107BVJC107B

2.5

##EZ5E'5#J*'£#%I
'2"ZV`V`#€i'oa`7.c`ZVJC107C

%,
2

VHC107DVJC107D

1

VHC107EVJC107E

:%2rairiri'ZiREREREZ!

Characteristic Symbol Units
VHCIOOSeries VJCIOOSeries

Case capacitance,  approximate Cp pF a.75 0.55
Internal  lead  inductance,  approximate Ls nH 4 4

April   1961
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codes:¥jsHEEE#kMttt[]::±r;;:;T75:;,

These epitaxial type varactor diodes are designed for high power, high frequency harmonic
generation.

toTahsep::#=d'eht:::oMnjjcnihuitf:,?::;:ihoers:atnycpee.Sjndicatesthatthediodeshavebeentested

ELECTRICAL  CHARACTERISTICS  (At 25°C ambient temperature)

Characteristic Symbol Units
Value

Conditions
VHE66M VJ E66lvl VSE66M

Junction  capacitance Cj(-6)VB(min.) pFV(d.c.) 4to870 4to870 4to870 Measured with
at -6V biasReversebrea,kdown

{jj8n}a:f 1  MHZReversecurrent

voltage,  minimum - 1quA

Series   resistance   at Rs(-6)0 r2OC/W 0.512 0.512 0.515 Measured  with
-6V bias, typicalThermalresistance,typical signal(fin)of 600  MHzDoublertest

Case ca,pacitance,approx. Cp pF 0.4 0.6 0.25

Internal  lead  induct-a.nce,approx.Poweroutput LsPo(typ.) nHW 26 26 0.86

typlcal circuit
minimum Po(min.) W 5.5 5.5 5.5 Pin -10W;

Diode  efficiency,typical 77 % 60 60 60 •

EiE VHE66M
VJE66M

April  1967                                                                                                                                                      VSE66M

Standard Feleph®nes and Cables Limitedi
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762          Telex:  4230
London  Sales  Office,  Telephone:  Footscray 3333     Telex:  21836
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VHE66M
VJE66lvI
VSE66M

PROVISIONAL  DATA

VHE66M
Codes:  VJE66M

VSE66M
CONTINUED

STC

LIMIT  RATINGS

Characteristic Symbol Units
Value

Conditions
VHE66M VJE66M VSE66M

Junction  temperature,maximumStoragetemperature Tj(max.)*T(stg.) OCOC 175-65to+200 175-65to+200 175-65to+200 *+T,a;jTh.s.Where:Th.s.±HeatsinktemperaturePj±Diodeloss

TYPICAL PERFORMANCE IN  QUADRuPLER APPLICATION (250 to 1000 MHz)

R.F.  power  input  (Pin)                                                         4      W

R.F.  power output  (Pout)                                                   2.2  W

April   1961
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PROVISIONAL  DATA

VHE66M
Codes:  VJE66M

VSE66M
CONTINUED

VHE66M
VJE66M
VSE66M

Harmonic Daub.er Test Circuit

COUPLING  PROBES

April   1961

VHE66M
VJE66M
VSE66M
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VHE66M
VJE66M
VSE66M

PROVISIONAL  DATA

Code:  VHE66M
CONTINUED

STC

VHE66M  Outline

Note.    Dimensions are subject to minor changes to comply with International standardisation
now  in  progress.

A   DIA.

a  DIA.

F   DIA.

EDDE

I

a

riil
[iJ

k

F   DIA.

8  DIA.

April   1961

DIM. MILLIMETRES INCHES

Min         Max Min         Max

A 5,944    6,147 0.234    0.242

8 5,207    5,461 0.205    0.215

C 19,4      20,17 0.764    0.794

D 2.36 0.093

E 4,572    4,826 0,180    0.190

F 2,237    2,413 0,092    0.095

Millimetre  dimensions  are  derived

from  original   inch  dimensions

ACTUAL  SIZE

VHE66M
VJE66M
VSE66M

u
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PROVISIONAL  DATA

Code:  VJE66M
CONTINUED

VHE66M
VJE66M
VSE66M

VJE66M Outline
Note.    Dimensions are subject to minor changes to comply with International standardisation

now  in  progress.

A  DIA.

April  1961

DIM MILLIMETRES !NCHES

A 5,97  MAX. 0.235  MAX.
8 4,06    ±0.13 0.160  ±  0.005
C 19,79  ±  0  383,05MIN. 0.779  ±  0.015
D 0.120  M[N.
E 4,70    ±0,13 0.185  ±  0.005
F 2,39     ±0,5 0.094  ±  0.002
G 3,43  MIN. 0.135  MIN.

Millimetre  dimensions  are  derived

from  original   inch  dimensions

ACTUAL SIZE

VHE66M
VJE66M
VSE66M

-5



VHE66M
VJE66M
VSE66M

PROVISIONAL  DATA

Code:  VSE66M
CONTINUED

STC

VSE66M  Outline

Note.    Dimensions are subject to minor changes to comply with lnternationa.I sta.ndardisation
now  in  progress.

E   DIA.

a
DDI

riiiiiiiiiii                                              I
1[

E   DIA.

8  DIA.

April   1961

DIM. MILLIMETRES INCHES

A 3'2  MAX. 0.125  MAX.

8 2'4  MAX. 0'093  MAX.

C 5,33     ±0,25 0.215  ±  0.010

D 1,57     ±0,08 0.062  ±  0.003

E 1,57     ±0,08 0.063  ±  0.003

Millimetre  dimensions  are  derived

from  original   inch  dimensions

ACTUAL SIZE

VHE66M
VJE66M
VSE66M
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Code:  VMC77M  (Wire-ended)

This epitaxial type varactor diode is designed for low power harmonic generation.
The  suffix  letter  M  Of the  VMC77M  code  indicates  that  the  diode  has  been  tested  to  a

specified  harmonic  multiplier  performance.

ELECTRICAL  CHARACTERISTICS  (at:  25°C  ambient  temperature)

Characteristic Symbol Units Value Conditions

Junction   capacitance   at-6Vbias
Cj (-6) pF 8 to 1 6 Meo¥¥rfidH:ithsignal(I,n)

Reverse  breakdown  vol-age'min-
VB(min.) V(d.c.) 90 Reverse current  ±  10HA

Thermal  resistance, typicalCasecapacitance,approx. 0Cp ``CIWOC/WpF 2201650.5 Measured with lead  lengthsMe°£irj:awithleadlengthsofiin.iQuadruplertestcircuit

Power output:
Po(typ.) W 0.52typical

|f?|n      = g69MWH;z;minimum Po(min.) W 0.49
Diode efficiency,  typical 7' % 58 J  tout     =240MHz

LIMIT  RATINGS  (at 25°C aLmbient temperature unless otllerwise stated)

Characteristic Symbol Units Value Conditions

Junction temperature, max.Storagetemperature Tj ( max.)*Tstg.
OCcC 1750-65to+200 *Tj  -  Th.s.  +  OpjWhere:Th.s.±Heatsink temp.Pj-Diodeloss

TYPICAL   PERFORMANCE   IN   QUADRuPLER  APPLICATION   (60   MHz  to
240  MHz)

R.F.  power input    (Pin)         900 mw
R.F.  poweroutput(Pout)       520  mw

April  196J VMC77M-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex:  4230
London  Sales  Office,  Telephone:  Footscray 3333     Telex: 21836
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VMC77M PROVISIONAL  DATA

Code:  VMC77M
CONTINUED

STC

Harmonic Quadrupler Test Circuit

Li&oTuuNRDNsj.I,6NS#i:..SPACED.

L2#uUNRDNS±|#WIAG..SPACEDTAPPEDITURN.

[3&oTNRDN5iN6§TAG..spACEn

April  1961 VMC77M-2
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PROVISIONAL  DATA

Code:  VMC77M
CONTINUED

VMC77M

VMC77M  Outline
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K  DIA.

April   1961

DIM MILLIMETRES INCHES

A 54.0 MAX' 2i        MAX.
a 6.10  MAX. 0.Z40   MAX.

C 27.0  APPROX. lts         APPROX.
D 25.4  APPROX. 1            APPROX.
E 0.76  MIN. 0.030    MIN.

F 0.64  MAX. 0.025   MAX.

G 3,18  MAX. 0.1Z5    MAX.

H 0.46 MIN. 0.018   MIN.
0.56 Vex. 0.022   MAX.

J 3.43 MAX. 0.135   MAX.

K 4,32  MAX. 0.170   MAX.

Millimetre  dimensions  are  derived

from  original  inch  dimensions

ACTUAL  SIZE

VMC77M-3
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VARACTOR     DloDES
VSC40 Series.    Pill type with ceraLmic seal

VSC40

Note.-Preferred types are shown in shaded areas.

Characteristic Units

Value

Conditions
• VSC44 VSC45 VSC46;„%Z%Z'£Z#%Z#'#'ZZ VS,c`42` , .

Symbol
%ri'.

I unction  capacitance Ci (-6) pF 0.25 to 1to2 2to4 4to8 Measured  at
at  -6V bias 0.5 1Z\i%, fin  ±  1  lv|Hz

Reverse breakdown VB(min.) V 30
3,.'

30 30 30 At 10A
voltage,  minimum r8Z'#5.rj7Z, reversecurrent

Thermal  resistance, O(typ.) OC/W 100 36 26 20
typ,cal

Z52292ZZZZZ Z8gzzz2g922gz%Z

Cut-off freq uency,minimum`'A"Quality"8„Quality"C"Quality fc(min.)

GHzGHzGHz

DeterminedfromQatnominalVBmeasuredat1GHz

VSC42A VSC43A VSC44A VSC45A VSC46A

40 40 40 25 15

VSC42B VSC43B VSC44B VSC45B VSC46B

60 60 60 40 25

I               7Z, VSC44C VSC45C VSC46CVSC42C

90
2`90Z%

90 60 40

VSC42D
`%VSC43D7Z'

VSC44D VSC45D VSC46D

"D„  Qua'jty``E"Quality"F"Quality GHzGHzGHz
#i

120 12o   %Zvsc43Erj-i150LZ%VS.C84o3F.|izzzz2zzz2rz:'/j'zg2 120 90 60

VSC42E VSC44E VSC45E VSC46E

150 150 120 90

VSC42F

180

Characteristic Symbol Units Value

Case  capacitance,  approximate Cp pF 025
Internal   lead   inductance,  approximate Ls nH 0.8

April   1961 VSC40-1
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STC
VARACTOR     DloDES

VSC50 Series.    Pill type with ceramic seal

VSC50

Note.-Preferred tirpes are shown in sliaded areas.

®

A

Characteristics units

Value

Conditions2%Z%ZZ{ZZ2Z% zzzzz2zz2zrsfi2zz
VSC55 VSC56

% ,  I ,  1 ,,I

Symbol
VSC52 VSC53 vsc54   .'j`,J21to2L%J2

J unction  capacitance Cj(i) pF 0.25 to a.5  to  1 2to4 4co8 MeaLsured  at
at  -  6V  bias 0.5 ZZ-, fin  -  1  MHz

Reverse breakdown VB(min.) V 48 48 48Z{ 48 48 At lo„A
vol(age,  minimllm rj reverse

_ rzz.A. C 1' r re n t

Thermal  resistance,typical O(typ.)
OC/W 93 47•rzr2gir3zTr3'2'zz2

%33ZL12Zzzzz§§zr34T2z22r2i2i
24 19

Cut-off frequency,minimum fc(mid.)

GHzGHzGHz

DeterminedfromQatnominalVB

VSC52A VSC53A VSC54A VSC55A VSC56A
•`A"  Quality"a"Quality`'C"Quality 40 40 40 25 15

measured  at1GHz

VSC52B VSC53B VSC54B VSC55B VSC56B

60 60 60 40 25

i'zs¥;zjtz Zlvzf?ig%:r%
VSC55C VSC56C

!90!VSC52D 90VSC53D
.X90riri

60 40

"D"  Quality.'E„Quality"F„Quality GHzGHzGHz
-% VSC55D VSC56D

jl20 I,20
•2o   %i 90 60

!VSC52E
VSC53E

%vSC54EZ%
VSC55E VSC56E

i,50 150 T¥i-, 120 90

VSC52F VSC53F

180 1802ZZ2Z82Z2Z2ZZ§8Z

I,#7i,%¥r{%2
ZZ .3C ,3C ,3¢ ,%

Characteristic Symbol Units Value

Case  capacicance,  approximate Cp pF 0.25
Internal  lead   inductance.  approximate |s nH 0.8

April  1961 VSC50_'
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vAnAOTOR    DioDEs
VSC60 Series.    Pill type with ceramic seal

VSC60

Charactei-istic Units

Value

Conditions
VSC62 . I. . VSC66

Symbol :2?
Junction  capacitance Cj (~) pF 0.25 to

:
0.5  to  1 1,o2

•%2to4'2\i
4to8 Measured at

at -6V bias a.5 Z;% fin  =  1  MHz

Reverse breakdown VB(min.) V 60 60 60 •, 60 At lo„A
voltage,  minlmum

r1%,
reversecurrent

Tliermal  I.esistance,typical a(typ.) c`C/W 86 43ZZ2+8Z2+822Z 31'diE1'£JLIH

¥,i:,i;i
17

Cut-off freq uency.minimum"A"Quality"8"Quality"C"Quality"D"Quality"E"Quality"F"Quality fc(min.)

GHzGHzGHzGHzGHzGHz

DeterminedfromQatnominalVBmeasuredat1GHz

VSC62A VSC63A VSC64A VSC65A VSC66A

40 40 40 25 15

VSC62B VSC63B VSC64B VSC65B VSC66B

60 60 60 40 25

VSC62C . I VSC66C.

90 .90 90 6o%: 40

VSC62D ivsc63D VSC64D
•.'.

VSC66D

120 i,20 120 60

VSC62E ;VSC63E VSC64E vSC65EZ§ VSC66E

150 !15o 150 12o    %ZVSC65F'#•JO 90

VSC62F ZVSC63F VSC64F VSC66F

180 Z,8o 180Z%Z%ZZ2Z+iz+i
ZZ150Z%zzz+Zzz+gzzz.zzz

120

Characteristic Symbol units Value

Case capacitance,  approximate Cp pF 0.25
Internal  lead  inductance,  approximate Ls nH 0.8

April   1967 © 1967  Standard  Telephones and Cables Limited VSC60-I
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Ref.: nH/60JA & 8
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SPECIAL    VALVES

U.H.F.   Thermo.couples

Code:  nH/COJA & 8

These   thermocouples   are   suitable   for   monitoring   within   the
frequency  range 300 Mc/s to 6000 Ivlc/s and are designed  for  building
into the walls of resonators, wave-guides, and  coaxial-lines, without
leakage  or appreciable  loss.

They are small disc-seal tubes with an  end  cap.   On one side of the
disc  is  the  R.F.  pick-up  loop  of which  the  thermo-junction  of man-

ganin  and  constantan form  a  part.
The loop  is  incomplete for  D.C.  but the  H.F.  circuit  is  completed

to the disc through  a decoupling capacitor of approximately  35  pF.
At  the  lower  frequency  end  of  the  range  an  a.dditional  decoupling
capacitance  may  be  required.

The JA types  are so  connected  that the  output  is  positive at the
end  cap.   The JB  types  have  the  end  cap  negative  to  the  disc.   The
disc  is  notched  on  its  periphery  to  provide  location  of the  plane  of
the loop with  respect to the  mounting.

DIMENSIONS
Maximum  overall  length
Maximum  disc diameter
lvlaximum  bulb  diameter

CHARACTERISTICS

54mm
22.65              mm
10.3                  mm

March   1959 T2H/60JA & a-I

© Sfrandard TelephoHes cifid Coblos Ljm.ifed
Registered  Offllce:  Corlnaught  House.  AIdwych.  W.C.2

VALVE   DIVISION.  FOOTSCRAY.  KENT            Telephone:  Footscray  3333



Ref.: nH/60JA & 8

SPECIAL   VALVES

U.H.F.   Thermocouples

Code:  T2H/60JA & 8

©

TOP CAP CTI  SKIRTED

I-

A            D

i- Ili
II

C
'

LE'*+LB

c±lie
CONNECTIONS
DISC.  ELEMENT
T.C.  ELEMENT

DIM. MILLJMETRES INCHES

A 49.2  ± 4.a '15/,6±   3/16
8 22.23±  0.20 0.®75± 000®
C 6.a         M'N. 0.24      M'N.

a.5          MAX. 0.33      MAX.
D 0-30      MAX. a.012      MAX.

JtE 15. ®7        MIN. 0625     MIN.

F .s7   ±8:b3o o.o62±8:898

C 2.36    ±8:t3;3o o.og3 =&.893

March   1959

NOTE:    BASIC   FIGURES   ARE   INCHES

*DENOTES  MIN.  CLAMPING   DIAMETER

©  1959 Standard Telephones and Cables Limited T2H/60JA & a+2


