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MICROWAVE   DEVICES:                      GENERAL   OPERATIONAL

INTRODUCTION                                            RECOMMENDATIONS

GENERAL

sF:ill:Les,yt°re?:Sc:r¥:et,?feeseofGaevnai;:'a:dp::a::a::'inRs:::cmeT:::ijj:::uiT?X
ca.tastrophic  failure.

Any  enquiries  should   be  addressed   to  the   Government  and   Industrial
Valve  Division,  Mullard   Limited.

CHARACTERISTICS

The  published  characteristics  are  based  upon  averages  of  readings  taken
on  a  representative  number  of  valves.

LIMITING  VALUES

I:h:ee:t#n:gev:::t:::rint::,:::af:etEi:::arb:s':i:uL:n,:°z:st€m;:'h:a,s:si:;.:eb:g::'uotnetahna€
3.1.        Absolute-maximum rating system

i,:sn::I:#t:;g,isrt:,gdnus:a.:;i::afn5d::t:o::aTnd'ytin¥:vve:'e:::::s:pe:d::::r::u':t!::en:a::::w:i.nore:d:
probable  conditions.

;:[r:¥:::o::jaj,:§s¥:{rfr;;:h:re:::tn;s:v;ens,::i;{]::e:t;:::re::se::§t;s::ffajc::t::jj:r:t:o:vFp;i:d:::t::jn:;;t;:§[:
tion  and  all  other  electron  devices  in  the  equipment.

Tfhee::u`apbToe|:tteT:nauxfja:tuu:erv:|u°eu'fo:e:!h8eni:ttehnadt::jt::'i(:::dj:h:::::::5
with   any   valve   under  the   worst   probable   operating   conditions   with
respect  to   supply   voltage   variations,   equipment   component   variation,

:qeui:aTecn.tn:?tT::::aadnjdus:Tr::tti,.|osainy:rhi::i:::|isi!:sal.:a:Laeti::iv:n:inr:::
consideration  and  of  all  other  devices  in  the  equipment.

#s:;eTd:a:'i:I::t:.Cfgsa'yc;Bn:dh,Pt;j#i:udsvtteo::e;a::e:d:dtphu;:t:hb:#:t:::::lLu:e:s::i:in:P!::

4.           TYPICAL  OPERAT.NG  CONDITIONS

:%:jcoaj:Poerreat:?8thce°na8jst:?untsearraet,:!gYs:n,'ns:umci:fas:shjtchheT=¥,::::rsph°or:i:
take  precautionary steps to ensure that these  ratings are  never exceeded.

-I.

T::::in:f!::t:e:ac':h::dp;:i:n.s:,:i:::t!:::,ii,:p::str'?:t:tue:d:.e:g!::g::::n:tee:x:c,o#:i:uii:;:
Limited.
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GENERAL  OPERATIONAL                     MICROWAVE   DEVICES:

RECOMMENDATIONS                                             INTRODUCTION

I N STA L LAT I O N

;;;{{::;jus;;:s*;i::n:sd:;u;;:;:a::p:::c:;:h:pe;u::;:a::::tcije::{ec:;:::;1;:n:n::;v§§ju:,::aa;§n;y:,,:rgar:=:;#;
flange  must  be clean  in order to discourage arcing.

PRESENTATION  OF  VALVE  DATA

:rhee,:yrcE:|Saa:::Pw:::ntth:nf:,,:a;?n:e:eri:jns:esstinncd°arrpd°s[=edinthedata
1409:  1950

1991 :  Part  I:  1954

530:  1948

(with  supplements)
448:  1953

204:  1960

Letter symbols for electronic  valves.

Letter  symbols,  signs  and  abbreviations.

Graphical  symbols for telecommunications.

Electronic-valve  bases.  caps  and  holders.

F1:i:ai#ai::r:n:s:ie:tnr::::sc.ommunicat,ons

SEl'TEMBER  1960  (1)
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MICROWAVE   DEVICES:
RADAR  AND
COMMUNICATION
MAGNETRONS

GENERAL  OPERATIONAL

RECOMMENDATIONS

|thg;,_dfao'r-'go3Eo%eroefco?Ta%inc:ea#sc?s,h86Sf`bTeh.:n#s!P:efteE]e:.nro%jvnaivt:osr,#::?9Pr#sohn
which  these  notes  have,  in  Part,  been  based.

1.          HEATER

1.1.       General

foffii!::ohn{e;it::TE::ahtu=eme:tdi:::::ahrjc8,:g:[n|°oYv:nmga!h:eratd,jie°a:Esi:'sssfa:;
Dur.ing  operation  the  catbodj±  temperature  is  increased  by electron  born-

;:::,Ty::ct::`:::n:;n.Tr::g:tgi!.::r:e:a:fa:t:ha.t,¥.e:teia:f:r:,v:oi:an:e:tnrto:n:th;e::itte:ffr:e:
at the  desired  level.

;:hsp:I;i::e:r::i:tr:a:neEsS:h:a:u:::gt|b:::;t:i::d:i::e=iac,:iTm::iLaerd::n:at:h|:;:hi.:t;:ianyf'tr:S
necessary  to  reduce  the  heater  voltage  immediately  the-anode  voltage  i
applied.

C#::r:c|:u°d¥favna:#e::jcvitinu¥#:i:::e:e#;f|:f°or'Lma:iotnh:nf':iTse#[,]°grep:::]i;

1.2.      Indirectly heated oxidelcoated cathodes
To  obtain  maximum  life  the  heater  voltage  must  be  within  ±5%  of the
value  recommended for a particular operation.

11.3.      Directly heated cathodes
Reference  should  be  made  to the  individual  data. sheets.

2.         INPUT  AND  OUTPUT  CONNECTIONS

2.1.       Input connection

:ahtioE:8::`rY:ii:ip::::::a8:h:hft:tdo?eanaopdp:jecdurtr:n:htehrco°uTT:#ehheea:teer;

#acEhptl:c:a8tsl;:b::d;ab:rae::a:.nb:€{::Pbue'ts:eter:n:i°erT::t:Sr.ucsaetdhoad:a:;I:d#::::er
terminals  to  suppress  any  high  tra.nsjent  voltages.

2.2.      Output connection

i{:i;!a;;::i:;:;;:i€§;;C;ii:;§Sjt::i:ndi::i§:v;;:n`:tip;;i:i:I::::;i:;§i:i;i;;b{:;jir§iii§P;;!#i:i;u!ipi:i::i:i:{!i

SEPTEMBER  1960  (1)



GENERAL  OPERATIONAL

RECOM M E N DATI O NS

MICROWAVE   DEVICES:
RADAR  AND

COMMUNICATION
MAGNETRONS

3.         H.T.  SuPPLY  AND  MODULATORS
3.1.      General

:::sd¥:atT.:c#:dan;:,toafgTacgannetcraounssejsa;:rgeecTaebr,a:,coh:;gt:susjnsmoa::rvaat:La:

:juornrseT:.::etrhaetj:!u¢:rmr:::€:S[n8ont!ieisdnteoceos;:f!t::ne:Suut:Fd:hta;esupcuhb,i:I:ad-
limits.

:p::::f:a::mocrqh:a:n:i:eysda:e:Stu:#,:nqe¥;:nje:ti:a:xe,rifouri:i¥u:rrroeffnre:q:u:;:in::n,t:nRd::{e:nertqm::en:c:e:
equipment  design  under  the  worst  operating  conditions.

3.2.      C.W. types

::rtch.ew;Ly:::ttho:ammo°duuT:t:::Tr°e:tui:rn8grferqou+r:dp::att[:gh:tjrsruepnpt'yv:rej:tej:dn:
which  can  be  tolerated.

£e:g,::hlrvs:Co::;d?S':naen;g,:C:h::n:::i:trL:e:I:da::n:doe:a:::isis|u|::V:#;tdii:deu:i:naa:t:asv::h:::tcs:
3.3.       Pulsetypes

!!s:::|:scdua::e:nsa:,;:.:[n;:pie;o.:Tpp:;r::s;e;;::c:or:::j!';:t:u?i:t,:ia:i::u:i:nr:;:o;e`::s:rg:ntee;eFj!,;:i;!i!

;:hp:ehcp::F;[st:eat:h:aetr:::e:r:in:itv::estf::a:nd:itd°:s::i:::Sies:ai;'i:f:u:|n:ttr::ornfn::uct::i:::I:np::
observation of the shape of the  pulse,  either of voltage
!adu:ymtyhfoTd:dbu:::::esha°:'adg::tToand:c:jt±aaT:gnTfi:re°anr

important that a
or of current, su
load  and  not wit

L#sP:da::::a i:::[erm°re.  a  magnetron  is  likely  to  be  more  sensitive to a

3.3.1.   Rate of rise

;::.::¥,:a:xj¥.E:::jn:::cn,i;:n|!.:cTih:::,jna!:tsTCoor:t,:I;!ehv::f::,:i;atg:eatr`:atu:sdtoi:iFs::I::i

fTa?I:r:jgt::src:i|eat:i:LS:eTtahye:a:feth°e3:r::i:dn]t!i:ntshemryr?ena8dT:daerc?nrge:::
to overheating or to excessive voltages.

;h§i::#:°usa:t+i;t:a:::ntaht:hsaet;n,;:c:a'il:e:f:r!:a;fs:°:cca;nupsa:psii;:::ii#':nr;t:hdea:t:!e:s:
frequency spectrum.
The  rate  of  rise  of  voltage  should  be  measured  above  the  80°/a  point  of

!t;r;:;i;i;:j[!:i:3S!{f;:t:ht::i:Ciii:i::::;:n::::ord:i;%;e:s;:enci:j|:;ij:c:ei;:;;::a;:a;t:i::|i{ve::::;r;i:;!o;ui:a;;i
and  sampling  device.

SEPTEMBER  I?60  (I) Page  D2
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MICROWAVE   DEVICES:
RADAR  AND
COMMUNICATION
MAGNETRONS

GENEftAL  OPERATIONAL

RECOMMENDATloNS

3.3.2.   Spike

i;:;:jh,;i:pe§d:r:t§a:r:;t::;;:a:::ijo;;r::;o:;;;y§e:;:jsbjj:;::e;§a:tide::t:::e;::::;:u::i::nt:n:d:::::r¥::T:a;d;e;
3.3.3.    Flat

i#s:::;CUR:a§;8h:i:;anfln:,i:8:eg::d:':t:oS:f:;a;rt!rd:un:c;orfr±e:£e!;i§tr#;:::#Ps[tehr;sr:I:rn:g::::S':rnce:.

3.3.4.   Rate of fall
The  fall  of  voltage  must  be   rapid  at  least  to  the  point  where  oscillation

;i:::::et#o:s:;a;:f:r:aq::per:ejc:::::s#:offtfh,:f3€:#::::rbme:i,yrf::,cF::r#t:nwt,£:
Beyond  this  point  a  lower  rate  of fall  is  generally  permissible,  but  a signifi-

i:e:i:ga:leo:!r:a:t:ef:,nh;:::r,:,:¥i,:yrpe:e:egT;ii:j[;in:;::r::a:::rsT:hyepbry:ov::eantgtr:T:eh|etf:ui:d::o::;

fe:#fr:antcee:::a,i:sn:,ys:j[:ep::;a#o*:::rvea[¥e;hajrcehoopc:Lartse:ftaetrao::i,,a:juo,::
have  ceased  will  add  appreciably  to  the  mean  current  and  dissipation  of
the  valve.

::a:::,:t:a,gne:::bppkacsTs::;:dsue::nt§::p:S::::;e.;::s:rae:t:ur::#eanvda,tvoepcraet:e°ndted::d:

4.         LOADING
The  anode  current  range  shown   in   individual  data  sheets  is  related  to  a

I::5iTguTesyt::£j:ijswamv:yrart::usceeenthbey:t:rT::nreatnrgoenfoofr'.s5tatg,e`.:::::trjeocnt
and  can  cause  arcing  or  moding.

5.         GENERATOR  LOAD  CHART  (Rieke diagram)

3fo:d:,ir,t::::s#:t;ye::cc:ar'cm:aug:np:u:t.r:pn:w:e:r:;n,:d:es:i;i:u:::i'::,;:;ln5et[3!'o:t:#.i:
of the  rna.gnetron  to  different  load  conditions.
Such  a  chart  is  often  referred  to  as  a  Rieke  diagram.

6.          PHASE  OF  SINK
From  the  generator  load  chart  it  is  seen  that  with  a  load  of  bad  mismatch
and  at a  particular  phase,  there  is  a  region  on  the  chart which  is character-

+S:fs::gjh::hjsp%ewrn°=tptuhteas|:kf°annvde:i:n;:as°::?ethf:e,qo::n:ty;:rcth°ut:S:

SEPTEMBER  1960  (I) Page  D3



GENERAL  OPERATIONAL

REC O M IVI E N DAT I O N S

MICROWAVE   DEVICES:
RADAR  AND

COMMUNICATION
MAGNETRONS

sguy::anrn:d:I:a;nn:;:c:a:u::V:is%a8:rfrt:p:oisf:t¥:dii§:S;:t°;a:#rn;d,'s¥;t:::h*:::!c:::fiee::f°:f:s::::tn:lit
will  be  avoided.

7.          OPERATION   IN   DuPLEXER  SYSTEMS

7.1.       Position  of t.r.  cell

yh[:[ejst::avr;fj.d:g;:::sse,enncobryp:I:temsaganet::;nce+,a:e:::rj,,;a:ntffi[:Teatcce[i

:tfiss:n:I;:trAe:f:!S:id:as:f:t:ht::{P:o:::1%::ohisro?'c:eTfa:ih:!Sn:p:o:s:tn::£:a:ttbshe;:p;:s:e:n:t:=d:
of  mismatch  as  seen  by  the  magnetron  is  remote  from  the  sink  region.

7.2.       Position of minimum

infhs;:i:|i:I::i;ac,lil::jt:,|E8s;:rc?O:;d:lie:;ni3c;:hishJi:a:8:n::::e:i;;t8etpni::!}:;v:e::,i:;I:f;e:;yi;a{;;
and  this   is  designated   a.t  a  position  of  minimum   of  the  voltage  standing
wave  in   relation  to  a  reference  plane  on  the  magnetron  output  system.

8.         COOLING

8.1.      General

:i:esee?d::Xvdi=p,¥ait:e¥¥idi:i:::;:#::::a;P;P!;CL:b!°*:hi§ti:u!ir:;i:;Tit:en::C|:;:j[::;gebi§

:::a:g:es:s::r:::'n::e::::i:hfi:i:r.i:i:i:e:::u:rc::jii.ut:e:#ce:n:,i:a:t:.o::|s:ijiu:lid:sbr:e:v;i,::;.r::e:rs:i;ni
la,cquers  are  a.vailable  for  this  purpose  but  any  other  suitable  means  may
be  used.

8.2.       Aircooling

:::p:tedoc::'sjTtgjs°{mcp°oTtpa°n:etnhtast:#:hal:Sshj::iudtn:ta:::::i:d:::,d:::st:nr:
or grease.

8.3.      Water cooling

:ha:t:!rrc:|adtjntiec°d°j':snog,v:ate:xsyhg°eun'dc::t:Sntfr::oaus,dp°Ssejb!:;:°W::nse°v'::

sph°:i!,%'ebeaecJ:i:;edYater   System   using   dlstilled   or   demineralised   wa.ter

SEPTEMBER  1960 (1)
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MICROWAVE   DEVICES:
RADAR  AND
COMMUNICATION
MAGNETRONS

GENERAL  OPERATIONAL

RECOMMENDATIONS

9.          PRESSu RISATION

;i:;:;h;::ii§ei;§nu:r:::ij:;i:i::i;ies:°:ri;€i:i;i;;::i:::::::!:iiis;i:ai;r;;tirj::to:i;s::Se:§§tii§;::i;n;t;:h:t;an:jjs;:::;f
to  avoid  dielectric  brea.kdown,  clean  and  dry air or gas  must  be  used.

110.        STO RAGE

Valves  should   be  stored   in   their  original   packing   because  this   has   been
designed  to  protect  the  valve  against   reasonable  vibration,   and   knocks.

:ttha:Sr°mea:Snue::So:hf:trr:hues:B:ec¢:s8jsb:£:qeueantepteorTvaon[:n::I:gtnj:tn:i':easgnaentd.

:Suacti°:;Poe#::s::,jsei::ttrrj:i',edmseE:::nghdmaw8antecti::''syi;eu|ajtiYoet!3:trbur:uegnf:
close  to  a  bank  of  packaged  magnetrons.
When  a va.Ive  is  protected  by a moisture-proof container this fact  is  clearly

i;;I:i:i:i;et::::i§:;°;i::t::n::af;;:e;n::i;e:ri;:;ij:;t;i:::Pti::#::t::dgiiei::a:;hKi:i:§!d:e:rtn;b:::;:;:i;!e:ii;
matter  into  the  output  aperture.

gennpcahcekse:rps:reTvaens:nt-magnet  Valves  Should   NEVER  be  placed  on  steel

111.        CONDITIONING
lt is  recommended  that after transit or a  long  period  of storage the anode
voltage   should   be   increased   gradually   or   in   several   steps   until   normal

:Ph::itjc°onu,jdsca:uh::Y:rdc.}nTgh:Srtjrnes=taTjfj:;:n'|'tcifsanpruopceanuyretT:C::r:ifcu8i:Srf;
importa.nt  in  high  power  magnetrons.

112.        RADIATION   HAZARDS

:n£:8o:r:pia:;:tb%,i::in;ta::i::h:e:n:s:t:heelee:n:c:hef;frma:n;E!.as:u:i,:c:,t:P::n:t:hr:a![:a::::ttetr:
particularly to the  eyes.

i:a|:i::rfiiiei\[r;ok:u!,i'a::;#:e;:::.nc:[t',*:nt:teuo:bnh::t?;ae:v;e:I::io:sn:chr:eu;¥.[!,bi::[i.s:v:c:::;d;!i
tYY:thsthrja8yh:.?.W::dTa=fonnet:°mnjsttperdec:#:;°ungshmtahyea'::tB:dneecsetses:ryatn°dr:t=::
apertures,  especially  when  the  magnetron   is  functioning  incorrectly.

I:8dhura::t:gveaireas5nceatnr°enijt(aassYgen'j`fi:;ntth:nthej::jty°:tfa§e.r:;:tit:rparno€eEtuj'::

!i:to::e:ip;,ravt:Er:rFnu:f::¥r:i:::::ayy:,!sh;:ereangtne::::e:te,::v':furthsev:?:e,!

SEPTEMBER  1.60  (1)
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TUNABLE   IVIAGNETRON

Fproe#::nocuy#iut:`6Ldobka#,'p#;scehd_fnjca''ytunable.

Construction :     Unpackaged, forced-air  cooled.

rl

r\

r'

JNTI-500

This data should  be  read  in  conjunction with  GENERAL  OPERATIONAL
RECOMMENDATIONS-MICROWAVE    DEVICES:      INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which   precede

this  section  of the  handbook.

CHARACTERISTICS

Frequency
Tunable  over the  range

Pulse  voltage
(Ipulse  =  46A,  H  =  1.4kG)

:r!;P!:jsc:;Pp±6#;ih:g:°f:::i:4kG)

:::€=:::):eu#j::a{:Crte°:oefflcient

CATHODE
Indirectly  heated

Vh
lh

lh(surge)  max.

M.'n.       Max.

1.22  to  1.35                Gc/s

26.5         31.5                      kv

400 kw

5.0
60      kcrs  prrc£

-30     kc/s  per°C

~:-`     hHe:tafnf8of! Eel.efstt a3m # :nnutt::mbpe:::teu :ehsea:;;:c&:Fo:h:fc#.°dBee.:*Stthbj:
temperature  the  heating  time  must  be  increased  to  at  least  5  minutes.
It  is  necessary  to  reduce  the  heater  voltage  immedia.tely  after  the  applica-
tion  of  h.t.  and  if operation  substantially  different  from  that  shown  under
typical  operation  is  envisaged  Mulla.rd  Ltd.  should  be  consulted.

TYPICAL  OPERATION
f
Heater voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Duty  cycle
Pulse current
Pulse  voltage
Pulse  input  power
R.F.  pulse output  power
Mean  input  current
Mea.n  input  power
Mean  r.f.  output  power

Era::uoefn:j¥ep:['!pnu8,s(eY.;6%.ar:e=t.5)
Magnetic field  strength

1.285  Gc/s
15.5               V
1.0

1000
0.001

46

1

610
46

1

610
4.0

60
1.4

OPERATING  NOTES
1.  The  magnetron   is  designed  to  feed   into  a  50Q,1E  inch   coaxial  trans-

mission  line.

2.Thhee:aagxiFt::nts°hr:uu,edtn°o:ee:E::i:d8,tb°.i:e(8.r2Xi:gmg)e.arwheelfortuning

3.  The   coaxial   outlet   should   be   protected   by   a   dust   cover   when   the
magnetron  is  not  in  use.

JANUARY  1961  (1)



JNTl-500 TUNABLE  MAGNETRON

COOLING
lt  is  necessary  to  direct  a  flow  of  cooling   air  between   the   radiator  fins,
a.nd  on  the  cathode  and   heater  seals,   in  order  1:o  keep  the  temperature
below the  permitted  maximum.

LIMITING  VALUES   (absolute  ratings)

Pulse  current
Pulse voltage
Pulse  duration
Duty cycle
Mean  input  power
Rate  of rise  of volta.ge  pulse

tp = 1.OHS
tp = 1.0< 5.Oys

Load  mismatch  (v.s.w.r.)
Temperature of anode  block

MOUNTING  POSITION

3!.5   i((::
OC

PRESSuRISING
The  output  system   may   be   pressurised   up  to  a   pressure  of  1550torr.

PHYSICAL  DATA
Weight of magnetron

Weight of magnetron  in  carton

ACCESSORY
Permanent  magnet

DIMENSIONS
Inches                   Mi llimetres

114.2
50.8

3.374                       85.7
12.500                     317.5

9,185                     233.3
8.000±0.185  203.2±4.7
5.469±0.061138.90±1.55
0.250±0.002       6.35±0.05

J        2.310±0.0o3     58.6(6S!5u±r;.oh6°2;)
K      0.376±0.014       9.55±0.35

*L        2.312                        58.7

M       3.000                      76.2                   max.
N      0.592±0.00215.04±0.04  max.

(;;::   1:i!k8

55302

Inches                   Millimetres

P           0.012                          0.31                   min.
Q        0.281±0.003       7.135±0.075
R         0.169±0.005       4.30±0.13
S          4.750                   120.65                max.
T          1.036                       26.31
U         0.904                     22.96
V         0.125±0.003       3.175±0.075
W       0.010                       0.25                max.
X         3.055±0.007    77.585±0.185
Y         0.564±0.010     14.325±0.255
Z         1.577±0.010    40.05±0.25
AA     1.931±0.004     49.05±0.10
88      3.505±0.055     89.025±1.395
CC     0.375±0.002       9.525±0.055

*Thread  specifica.tion-5  full  threads  minimum

Maximum  major diameter  =
Minimum  major diameter   =
Maximum  pitch  diameter    ±
Minimum  pitch  diameter    =
Minimum  minor diameter  =

JANUARY  1961  (1)

58.75mm,  2.313in.
58.37mm,  2.298in.
57.69mm,  2.271in.
57.48mm,  2.263in.
56.78mm,  2.235in.
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TUNABLE  MAGNETRON JNTI-500
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TUNABLE  MAGNETRON

Ejii=

r

JNTI-500

Va(pulse)(kv)35302520'5
I     JNT,-5oo

®233

111111

f =l.285 G c/stp='usDutycycle= o.OO I

11 IPout -P---H----
I
I

I \ \ h \ \
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.0

I I I / \ \ \ I
I I I \ 800kw1 I I I I \ \

y.a
I \ I 9®lo \

\.0
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I 500kw
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I \ I 400kw
lookw 200kw 300kw

I

I

0                                  20                                   40                                  60
Anode   pulse   current  (A)

ANODE   PULSE   VOLTAGE   PLOTTED   AGAINST  ANODE  PULSE   CuRRENT
WITH    R.F.   PULSE   POWER   OUTPUT,   MAGNETIC   FIELD  STRENGTH  AND

EFFICIENCY  AS   PARAMETERS

JANUARY t961  (1)



JNTI-500 TUNABLE  MAGNETRON

10U'IIJ~L®Ci0 JNTl-5cO
8232

30>Jr001928a_>®0ICLat'aI<

tp  =  lHS

26 Duty   cycleIa(puIse)Vh=15.5V = 0.001=46A

_800>IigCL+IC|~Iao'6cOU'J1IJ-'tr

Operating  range

1111111 I

I.2                                                  I.25                                                     I.3                                                     I. 35    I(Gcls'

TUNER  TURNS.   ANODE   PULSE  VOLTAGE  AND   R.F.   PULSE  OUTPUT
POWER  PLOTTED  AGAINST   FREQUENCY

JANUARY  1961  (I)



MAGNETRON

Fpr_#::nocuyt;:i:]b€#:#;sdgd.

Construction :  Packaged, natural  cooling.1

e

il

a

JP5-04
JP5-04B
JP5-04C

PRELIMINARY  DATA

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS -MICROWAVE     DEVICES:    INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede

this section of the  handbook.

CHARACTERISTICS
Frequency

Fixed  within  the  band
JP5-04
JP5-04B
JP5-04C

Pulse voltage  (Ipuise  =  200mA)
R.i,.p:I:!S=P20o#rAO)utput

Fr:€.:.e;.Cr¥±u[tli.:jfactor

Frequency pushing factor
Frequency temperature coefficient
Input  capacitance

CATHODE
Indirectly  heated

VII

111

W

15                      Mc/s

0.1 Mc/s permA
J.2 Mc/s per °C

9.0                     pF

6.3V

1.2A

Heating time. At ambient temperatures above 0°C the cathode  must be
heated for at  least 2  minutes  before the application  of h.1:.

TYPICAL  OPERATION
Heater voltage (running)
Pulse  duration
Pulse  repetition frequency
Duty cycle
Pulse current
Pulse voltage
R.F.  pulse output  power
Mean  input current
Mean  input power
Mean  r.f. output  power
Frequency  pulling  (v.s.w.r.  =  1.5)
Rate of rise of pulse voltage

FEBRUAFLY  1962 Page  D1



JP5-04
JP5-04B
JP5-04C

MAGNETRON

ABSOLUTE  MAXIMUM  RATINGS

Pulse current
Pulse voltage
Pulse  duration
Duty  cycle
Mean  input power
Rate of rise of voltage pulse
Load  mismatch  (v.s.w.r.)
Temperature of anode  block

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in carton

Dimensions of storage carton

DIMENSIONS
Inches

(
(

EI

1.2
560

2.4
1.1

5.0 x 7.25 x 7.25
1 27 x 1 84 x 1 84

Millimetres
0.75±0.01                                19.1 + 0.3
0.175+ 0.005                            4.45± 0.13
1.5                                                        38

2. 625                                          66. 58

lb

8
lb

kg
in

mm

3.4± 0.1                                    86± 3.0
3.897                                         98.98                                max.
0.25                                              6.35                                max.
0.57± 0.02                              14.5+ 0.5
0.669                                           17
0.3935+ 0.0005                        9.995± 0.013
0.375                                                9.53
1.2                                                    30

1.65+ 0.05                               41.9± 1.3
2.0                                                   51
1.65±0.05                                41.9+1.3
0.380                                             9.65
0.81 ± 0.06                              20.6± 1.5
1.67± 0.30                                4.25+0.75

u



MAGNETRON

EiR

iE]

Zil

JP5-04
JP5-04B
JP5-04C

ANODE   CONNECTION  TERMINATED  AT  THE   BASE  PLATE

FEBRUARY  1962
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MAGNETRON JP5-04
JP5-04B
lps-04C

36se I
JP5-04JP5-04BJP5-04C

I 9355
I I

I

I I

I I

I 1111111 I

tp =  I tJ S
I

I I

a I P R.F. = I 000 p/s I

§34u-+lLJ32 I Frequency  pulling   lIMc /s I
I I

I

I

I I
I I

I I

I

I I
I

I I

Sgi80:i+Ja60

I I

I I

I I

I I
I

I

I I

I I

I

I I

I I
I I

I I

I I

I I

^    I.06>®t»C'+0>®U1I:,.04P0I<I.02

I I

I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I

I I

I I I

I I I

I

operciting   range
I

I
I I

I 11 Ill I

i I 11 11111-11111111111111111111-160leo200220                 240

Anode   pulse  cilrrent   (rnA)

Eiil ANODE   PULSE  VOLTAGE,  R.F.   PULSE  OUTPUT  POWER  AND  EFFICIENCY
PLOITED  AGAINST  ANODE  PULSE  CURRENT

FEBf`UARY  1962
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MAGNETRON

PRELIMINARY  DATA

JP8-02B

OulcK  REFERENCE  DATA
F°rcedd:tay'r,Coot:::dsufi,{ael,efrfeoq,uearrcbyo;%:S3pnpd,epru:Saevd;g££,gonne5rq°u:i%:#t.high

Frequency                                                                             8.80           Gc/s
Power output (pulsed)
Construction

25W
Packaged

r\

Zil

rl

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-MICROWAVE    DEVICES:    INTRODUCTION
and  RADAR AND  COMMUNICATION  MAGNETRONS which  precede
this section of the  handbook.

CHARACTERISTICS
M'.n.              Max.

Freque:;Cxyed  within  the  band                                  8.77     to     8.83                     GC/S

;n;js§:i:;S;:!ac:i::ajiT;:;ii::!r!:::!J:::,er:t±5?i)A) 7¥          8j; :!5 MMc¢;sppeer:mc§

CATHODE
Indirectly  heated

Vh                                                                                                                        6.3             V
lh                                                                                                                                     1.2             A

bHee::i:e!dtf:oT::fetas:m2bLeinntu::smbpeefroarteurtehseaabp°pY:ca:;:ntohfeh:ta.thB:foewmt#::
temperature  the  heating  time  must  be  increased  to  at  least  3  minutes.

TYPICAL  OPERATION

rue,::e:uyroalttiaogne(running)

;:u:§§:::I:e:!nt:°n frequency
Pulse voltage

i:F::Pi;:;e:o:°u:;Pi:::P:°wwe:r

5.5
4.0

1 00,000
0.2

150
800

25
60
48
10

ira::uoefn:jtep:}'jpnu8,sf:C;:,rta(!;S.W.r.  =  1.5)      13.o

OCTOBER  1963

4.5
4.0

1 00,000
0.4

150
800

25
60
48
10
12
4.0



JP8-02B MAGNETRON

COOLING

i:5r:::e.S:aE:etp°t#:r::tmapeflfrur°efbc:,:'Ln8thae`rp::irtet::tmh:x#dui:t.orfinsi

ABSOLUTE  MAXIMUM  RATINGS

Pulse current
Pulse duration

i::::Xpoi%j!;i::!c:::(!':s:%eerpb)::Seek

END  OF  LIFE  PERFORMANCE
R.F.  pulse  power output (lpuise  =  150mA)

FrequewYthin the  balld

Pulse  voltage  (lpuise  = 150mA)

MOUNTING  POSITION

PHYSICAL  DATA

Weight Of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

DIMENSIONS

OCTOBER  1963

15

Min.             Max.

8.77     to     8.83    Gc/s
750                850               V

Any

(
(

1.0
454

2Ib
1.02

5.0 x 7.25 x 7.25
127xl84xl84          mm

Inches       Millimetres
2.36                  60
1.26                   32
1.73                  44
1.73                  44
1.53±0.02    13.5±0.5
1.77                  45
1.22±0.08    31±2
0.51                      13
1.14                    29
0.79                 20
0.32±0.04      8±1
0.64                 16.2
0.61                    15.5

P.co D2
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MAGNETRON JP8-02B

EZHH
Terminals for heater
and  cathode.
Common heater-cathode
terminal

Outlet   vi

D             .I.           C

Jiiiiiiiiul _1

EL KI
Iii

+i
16

I

R

aawoveguide  WG

.A.

r\

EE
hJt           rl

to take  ci bolted f lange  choke
coupling  j.oint  servi.ces
type  5985-99-0830051,

Z:€':j#t:yc?erd'ijn8u°Nucts4tuhd°:es

Reference
p,One .c I

Anode temperature
measuring  point

ANODE  CONNECTION   IS   TERMINATED  AT  THE  BASE  PLATE

OcTOBER ive Pat. E')
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MAGNETRON JP8-02B

:22

I

9356I
I 111111

tp?R=.f'=S,o§p/s

uI®u-+Ill      20 Frequency  pulling  = 12Mc/s

11

I

I

=±&30=5LL:aa:=a.+Ia20

I

I

810>®a)a~9®800u,Ia®t'0I<790

III I

I

11
Operating  range =

1 11111111111 11
I 20                                  140                                  leo                                 180

Anode  pulse  current  (rnA)

EiE ANODE   PULSE  VOLTAGE,   R.I=.   PULSE  OUTPUT  POWER   AND   EFFICIENCY
PLOTTED  AGAINST  ANODE  PULSE  CURRENT
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MAGNETRON

.r\

il

A

PRELIMINARY  DATA

JP8-02C

QUICK  FtEFERENCE  DATA
F°rced-a'rrca°t3!=dsufi;%bd,efrfeoqrus#rcbYo:%:db#epru:Saevd,g£.a,8%%€°u#W:%h..h'ghdutY

Frequency                                                                                      8.80  Gc/s
Power output (pulsed)                                                           25            W
Construction                                       L3..ife3E±,;i+.`_, `   r;±±=                    Packaged

EEE6ariaMSEhfiujiEForfiasdiniiEjxBCW°Anv[!tBEGvigEs¥,LN?REORDAJt°TroAk
and  RADAR AND  COMMUNICATION  MAGNETRONS which  precede
this section Of the handbook.

CHARACTERISTICS

Fri?xueedncJithintheband

i;!S:e:#s::¥ag3::t:(riEi::i:==:::::!|T:A:er=±5?i)A)
Frequency temperature coefficient

Input capacitance

CATHODE
Indirectly  heated

Vh
lh

Min.              Max.

8.77to        8.83    Gc/s
750                850               V
17-W

::::;:rF:!s
9.operopf

6.3V
1.2A

!e::p:.i:e:du?;Thae:.|!.g,t:nggbiefn;tt:esumsb:e:a:rt:::i:as::gY:e;a:;a:n.:h:e!:t;tii!!o:Ttli:
TYPICAL  OPERAT.ON

rue,::e:uy='tt,aogne(running)

i:u:;::::,::int:on frequency

ii§:;:;;a:f::i;::i::;!ii::::gi:;e:W:e:*rt=e=f5)

OCTOBEI`  1963

5.5
4.0

50,000
0.2

150
8cO

25
30
24

5
12

3.0



JP8-02C MAGNETRON

COOLING

:trise:etcoes{::£tt°h:jtr::tp=rfi:uwre°fb:?o°*nt8h:jrpebreiYt::3tmh&[:djai?rfinsiin

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  duration

i:::::;jj:i!;i::t:c:::(!':ts:geerpb)::Scek
END  OF  LIFE  PERFORMANCE

R.F.  pulse  power  output  (lpuisL,  =  150mA)

Frew¥tehnj:ytheband

Pulse  voltage  (lpuise  =  150mA)

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

DIMENSIONS
Inches

A           2.36
a             1.26
C             1.73
D           1.73
E            0.53 + 0.02
F              1.77
G           1.22+0.08
J                0.51
K             1.14
L            0.79
P            0.32± 0.04
Q         0.64
R             0.61

OCTOBER  196.

15
lvi,n.              Max.

8.77  to         8.83    Gc/s
750                 850                V

Any

1,0              Ib
454g

(2lb     4oz1.02         kg

5.Ox      7.25x      7.25          in
127    xl84       xl84           mm

Millimetres
60
32
44
44
13.5+0.5
45
31+2
13
29
20
8+1

16.i
15.5

Pat ® D2
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MAGNETRON JP8-02C

Ezlh
Termjnols  for  heater
and  ccithode.
Common  heater-cathode
terminal   marked.k'

D               .    It            C

I at\
iiiiiiiiiiJ -I

iree.¥  l
I

KI
I

I_aviawaveguide

Ii I+

WG '6

FiI

iiB

A

dri
hJ(h

to take  a bolted f lange  choke
coupling  joint  services
type  5985-99-0830051,
modif ied   by  drilling   out  4 holes
4.8mm  to  clear  8 UNC  studs

F`efer`e:r`ce
p,One .c .

Anode  temperciture
measuring  point

ANODE  CONNECTION   IS   TERMINATED  AT  THE  BASE  PLATE

OCTOBER I9q
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MAGNETRON JP8-02C

L,

:22

'1 I I a '263

11111

tp=4,sP.R.F.= 5 x lo`p/s

1'E0u+-LLl       20 Frequency  pulling  = 12Mc/s

I

=!&30i5|L:C|Df=C1~I020

8'0S®0'a~a>Q'8000JCL®aaI<790

Operating  range

1111111111111111111111111111111111111111-
120                                140                                 leo                                leo

Anode  pulse  current  (rnA)

ANODE  PULSE  VOLTAGE.   R.F.   PULSE  OUTPUT  POWER   AND   EFFICIENCY
PLOTTED  AGAINST  ANODE   PULSE  CURRENT

OCTOBEf`  196)
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MAGNETRON

A

a

Zi]

rl

JP9-OI

QUICK REFERENCE  DATA

Fixed frequency  'X' band c.w.  magpetron

Frequency

Power output  (c.w.)

To be  read in conjuncl
GENERAL OPERAHONAL  RECOMMENDATI

CIIARACTERISTICS

Frequency

Fixed within the band

Operating voltage  a = 50mA)

R.F.  power output a =50mA)

Frequency pulling  (v.s.w.r.  =

Frequency temperature

Frequency pushing

OPERATING  CONDITION

R.F.  power output

Heater voltage

Operating

Operating

Input power

Frequency

CATHODE

Indirect

OWAVE  DEVICES

Min.               Max.

9.345     to     9.405     Gc/s

0.9                   1.1               kv

8.0W

15            Mc/s

-0.25      Mc/s

per deg C
0. 5         Mc/s

permA

least  2  minutes  before  the  application  of h.t.  Below this temperature
the heating time must be increased to at least 3 minutes .

NOVEMBER  1965 Page  D1



RATINGS  (ABSOLUTE  J\IAXIMUM  SYSTEM)

Operating current  (unmodulated c.w.)

Peak operating current  (modulated a.w.)

Mean input power

Load mismateh  (v.s.w.r.)

Temperature of anode block

OPERATING NOTE

Alimiting resistor  of  lks2 should be  inserted  in  series  \\-ith the  magretrc`n.

END OF  LIF`E  PERFORMANCE

The  va.Ive  is  deemed to  have  reached end  of life  when  it fa.ils  to  satisf+T  the
following: -

R.F.  power output  ¢=50mA)

Frequency

Within the band

Operating voltage  a = 50mA)

MOUNTING  POSITION

PHYSICAL DATA

Weight  of magnetron

Weight of magnetron in carton                         2. 25

in

6.0W

Min.             Max.

9.345    to   9.405     Cro/s

0.9        to    1.1                kv

Anv

k8

0.45

1.02

Cm

Dimensions  of  storage  carton              5.OX  7.25X  7.25       12.7X  18.4x  18.4

COOLING

It is necessary to  direct a flow of  cooling air  between  the  radiator fins in
order to keep the  anode block temperature below the permitted  maximum.

NOVEMBER  1965 Page D2
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MAGNETRON

A

a

r\

JP9-OI

er\Ce2`B.'aveguid2dflant-servl99-08

L,_ 1

rfi\I

©-©-I

IiiiiiTu

I

I

te WC,.16ecriokees30051

Ft Lcte

RE

ANODE  CONNECTION TERMINATED AT THE  BASE  PLATE

DIMENSIONS

h ches               Mill imetres                Inches                   Millimetres

A         2.36                      60max.                  F      1.77                            45max.

8        1.25                        32max.                   G      1.220±0.079         31±2

C         1.96                         50max.                    H      5.12    ±0.20          130±5

D         1.73                        44max.                   Q      0.638                            16.2

E         0.531±0.02013.5±0.5              R      0.610                             15.5

Inch dimensions derived from original millimetre dimensions

NOVEMBER  1965 Page  D3
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MAGNETRON

rl\

A

JP9-Ol

25*>.82ou+1|L'1510

II J -.• 0 I
9 37a

I I I I
I

Fre enCy Pu I'ing I 3 Mc/S
I

I

20SISi,o+JC|+650

'cOO=9759995o0'EO99259

cO

30           40           50           60           7o           80          90       loo
Anode  current  (rnA)

OPERATING VOLTAGE,  R. F.  POWER OUTPUT AND EFFICIENCY
PLOTTED AGAINST ANODE  CURRENT

NOVEMBER  1965 Page  C1
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MAGNETRON

a

ill

a

JP9-2.5
JP9-2.5B
JP9-2.5C

QulcK  REFERENCE  DATA

Fixed  f.requency  .X'  band  magnetron  with  natural  cooling.

Frequency  JP9-2.5
JP9-2.5B
JP9-2.5C

Power  output (pulsed)

Construction

9.410

9.255

9.550

3.0

Packaged

unless  otherwise  shown  data  is  applicable  to  all  types.

This  daLta should  be  read  in  conjunction  with  GENERAL  OPERATIONAL

RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION

and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede

this  section  of  the  handbook.

CHARACTERISTICS
Min.              Max.

Frequency
Fixed  within  the  band       JP9-2.5

JP9-2.5B
JP9-2.5C

Pulse  voltage  (lpuise  =   3.OA)

i;:a::|Sceypp°uWFnrg°f::Pou:(lpuise=3.oA)
(v.s.w.r.  =   1.5)

Frequency  pushing  factor

Bri::aunecnec:,t:.T.pwe.ramtrnr,emcuo:ff,rc:emnt,aceo,
mounting  plate  into valve

JP9-2.5
JP9-2.5B
JP9-2.5C

Input  capacitance

TYPICAL  OPERATION
Duty  cycle
Heater  voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Pulse  current
Pulse  voltage
Pulse  input  power
R.F.  pulse  output  power
Mean  input  current
Mean  input  power
Mean  r.f.  output  power

Era::uoefnfj¥ep:[„pnug,stev.;;T€.ar:e=t.5,

9.345  to      9.475
9.190   to      9.320
9.520  to      9.580
3.20                 3.80
2.5

1 8                           ruic/s
2.5     Mc/sperA
0.25 Mc/s per °C

6
6
9

9.0

0.0002
6.3
0.1

2000
3.0
3.4

10
3.0

600
2.0

600
15
50



MAGNETRON

CATHODE
Indirectly  heated

Vh
'h

6.3V
500                        rnA

Heating time.  At ambient  temperatures  above  0°C  the  cathode  must  be
heated   for   at   least  2   minutes   before  the  application   of  h.t.   Below  this
temperature  the  heating  time  must  be  increased  to  at  least  3  minutes.

ABSOLUTE  MAXIMUM   RATINGS

Pulse  current
Pulse  duration
Duty  cycle
Mean  input  power
Rate  of  rise  of voltage  pulse
Load  mismatch  (v.s.w.r.)
Temperature  of anode  block

END   OF  LIFE  PERFORMANCE
R.F.  pulse  power output  (I,„,i„  =  3.OA)

Frequency
Within  the  band JP9-2,5

JP9-2.5B
JP9-2.5C

Pulse  voltage  (l[,ui`e  =  3.OA)

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight  of  magnetron  in  carton

Dimensions  of storage  carton

M'.n.

9.345   to
9.190  to
9.520  to
3,2

Any

Ill



MAGNETRON JP9-2.5
P9.
P9-2.5C

DIMENSIONS
Inches

A              1.181
a            1.625+0.015
C            3.463 I O.001
D            0.591
E              1.521 +0.001
F            0.450= o.ool
G           0.610= 0.001
H           0.984
J             0.200 + 0.001
K           0.640 I 0.0ol
L             0.175= 0.003
M             1.457
P            4. 528
Q           0.428± 0.167
R             2.717+0.156
S              0.157
T            5.335+0.007
U           0.175±0.003
V            0.170+ 0.001
w        8.000= 0.5oo
X           1.772
Y             2.165

ocToeEft Ice)

n

Millimetres
30
41.28   +0.38
87.96010.025
15
38.633 + 0.025
11.400 I 0.025
15.500 I 0.025
25

5.100 ± 0.025
16.255 + 0.025
4.44   ±0.08

37
115

12.25   +4.25
69=4

4.0
135.50   +0.17

4.445 I 0.076
4.318 I 0.025

203.20   ±12.70
45
55

max.
max.

min.

dia.
dia.

max.
max.



JP9-2.5
JP9-2.5B
P9-2.5C

MAGNETRON

n

Pa'

I

I

•

AY
F\

I

THE   ANODE   IS   TERMINATED   AT   THE   BASE   PLATE
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MAGNETRON JP9-2.5
JP9-2.5B
JP9-2.5C
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ANODE    PuLSE   VOLTAGE.    R.F.   OUTPUT   POWER   DURING    PULSE   AND

EFFICIENCY   PLOTTED   AGAINST  ANODE   PULSE   CURRENT



JP9-2.5
JP9-2.5B
P9.2.5C

MAGNETRON

RIEKE   DIAGRAM
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MAGNETRONS JP9-2.5D
JP9-2.5E
JP9-2.5F

QUICK REFERENCE  DATA

X-Band,  fixed frequency,  pulsed magnetron

Frequency  (fixed within the band)                                      9.415 to  9.475              GHz

Power output  (peak)                                                                         4.0                          kw

Output connection                                                              Waveguide 16 flange

Service type No.  for JP9-2.5E 18 CV10758

Uhless otherwise shown,  data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MICROWAVE DEVICES

JULY 1969 JP9-2 . 5D-Page 1



TYPICAL OPERATION

Operating a ondltlonB

Heater voltage

Anode current ®eak)

fulse duration (tp)

Pulse repetition rate

Rate of rise of voltage pulse

Typical performance

Anode voltage  ®eak)

Power output  trreak)

Power output  (mean)

CATHODE

Indirectly heated

Heater voltage

Heater current

Heating time  (min.)  (see note  1)

Condition 1        Condition  2

6.3                            6.3                           V

3.0                            3.0                            A

0.1                            0.5                          „s

2000                      1000                pulse/s

60                           60                   kv/HS

3.6                         3.6                       kv

4.0                        4.0                     kw

0.8                           2.0                          W

2. 0                          minutes

TEST CONDITIONS AND  HMITS

The magnetron is tested to comply with the following electrical specification.

Test conditions

Heater. voltage                                                                                      6. 3

Anode current  (mean)                                                                     3. 0

Ifuty factor                                                                                             0. 001

Pulse duration  (tp)  (see note  2)                                                   I.0

v.s.w.r.  at output coupler                                                            <1.05:1

Rate of rise of voltage pulse  (see note 3)                              70

HS

kv/„s

JP9-2 . 5D-Page  2



MAGNETRONS

®

®

n

A

Iiimits and characteristics

Anode  voltage  ®eak)

Power output  (mean)

Frequency  (see note 11)

R. F.  Bandwidth at  1/4  power  (see note  2)

Frequency  pulling  (v . s . w. r .  { 1. 5 : 1)

Minor  lobe  level  (v . s . w . r .  ¢ I. 5 : 1)

Stability  (see note 4)

Frequency pushing

Cold impedance  (see notes  5 and  12)

Heater current  (see note 6)

Frequency temperature  coefficient  (see note  7)

Input  capacitance  (see note  8)

Min.                      Max.

3.2                              3.8

3.0

9.415                       9.475

18

6.0

lp9-2.5D
JP9-2.5E
IP9-2.5F

kv
W

GHz

rmz

rmz
dB

0.25                           %

2. 5             MIIz/A

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

These  ratings  cannot  necessarily  be used  simultaneously and  no individual rating
should be exceeded .

Heater voltage  (see notes  1  and  9)

Anode  current  (peak)

Power input  (peak)

Power  input  (mean)

Duty factor

Pulse  duration  (tp)  (see note  3)

Rate  of  rise  of  anode  voltage  (see  not,e  4)

Anode  temperature

v.s.w.r.  at  output  coui)ler

Min.                      Max.

5.7                               6.9

2.5                               3.5

13.5

13.5

0 .001

0.02                           1.0

70

120

1.5:1

JP9-2 . 5D-Page  3



ENI) OF  LIFE  PERFORMANCE

The quality  of  all  production is monitored  by  the random selection of  magnetrons
which a,re then life tested under the stated test conditions . If the magnetron is to be
operated under different conditions from those specified above ,  Mullard  Ltd. , should
be consulted to verify that the life willnotbe affected. The magnetron is considered
to have reached the end of life when it fails to meet the following limits when operated
as specified on page 2.

Anode voltage  ®eak)

Power output  (mean)

Frequency

R.F.  Bandwidth at 1/4 power

Stability

MOUNTING POSITION  (See note  10)

CO0IING

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in storage carton

Dimensions of storage carton

Min.

3.2

2.5

9.415

•      kg                          lb

1.02                           2.25

1.82                          4.0

mnl                      in

190X190X280      7.5X7.5X11

VIBRATION

The magnetron is vibrationtested to ensure that it will withstand normal conditions
of service .

NOTES

1.  For ambient  temperatures above  0°C  the cathode must  be heated  for at least 2
minutes before the a.pplication of h.t. For ambient temperatures between 0°C  and
-55°C the cathode heating time is three minutes .

2 .  Thetolerance of current pulse duration (tp)  measured at 50% amplitude is ± 10%.

JPD-2 . 5D-Page 4
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MAGNETRONS

rl

®

n

JP9-2.5D
JP9-2.5E
JP9-2.5I:

NOTES  (contd.)

3 .  Defined as the steepest tangent to the leading edge of the voltage pulse above 8o%
amplitude .

4 .  With the magnetron operating into a v . s . w. r . of 1. 5 : 1 varied through all phases
over an anode current range of 2 . 5 to 3 . 5mA mean. Pulses are defined as miss-
ingwhen the r .f . energy level is less than 707o of the normal level in the frequency
range  9.415 to 9.475GHz.  Missing  pulses are expressed  as a percentage of  the
number of input pulses a.pplied during the period of observation after a period of
ten minutes operation.

5 .  The coldimpedance Of the magnetron is measured at the operating frequency and
will  give  a v.s.w.r.  of  > 6:1.   The position of voltage minimum from the face of
the output flange into the magnetron is 3 to 9mm for the JP9-2 . 51) and JP9-2 . 5F
and 0 to  6mm for the JP9-2 . 5E .

6.  Measured with  heater voltage of  6.3  volts  and no anode input power.  the heater
current  limits  are 0 . 5 to 0 . 6Amps .

7 .  Design test only . The maximum frequency change with ano.de temperature change
(after warming)  is  -0 . 25MHz/degc .

8.  Design test only.  The maximum input capacitance is  9pF.

9.  The magnetron is normally  tested with  a  heater  supply of  50Hz  and is  suitable
for  operation  at  lkHz  and  1.1kHz.    Mullard  Itd.,    should  be  consulted  if  the
magnetron is to be operated with a heater supply of any other frequency.

10.  It is necessary to keep  all  magnetic material as far as possible,  at least 50mm
(2in),  from  the  magnet and  mounting  plate.  The inner  polystyrene  pack  of  the
magnetron carton  provides adequate  separation  between  magnetrons ,  and  it  is
recommended that magnetrons not in use be kept in these packs .

11.  Magnetrons with other frequency ranges  can be supplied to order.

12 .  The JP9-2 . 5D and JP9-2 . 5F  are electrically and mechanically identical .

JP9-2 . 5D-Page  5



OUTLINE DRAWING OF JP9-2 . 5

I

1 3 5. 50sO.17

r- 69±4Ill-
?a4x       minI

II

Ii-118max

Lecid    coFled-HelL' JP9-2.5E                BIue  -Het
'9-2.5D                              t 2  leads
39-2.5F                                  12.7                   2|6±12.7

]ds   200                            tinned Outl et   via   wavec

-t2'5
max.11

lax                                                                            I         I         I

'1±5d%g,a
+.---

4J28.±0.38I
ai

I!gxai+-+-q.

I        ±0.08       _`        I    I 1' \4  fixing¢4.44
i6o?o5255 LJ 38.63
87.96             _

±0.03                  A„   dim

±0.03

`JP9-2.5E    wander   plugs:-

BeHing    Lee
(

nnections

arrdzzr   / catrvryde

W.G.16   to
choke   coupling

Services

9   holes  (a)
5 ± 0.076

ensjons   in   mm

4mm   single   pin   378/4/Bed    -Red    lecid
3mm   single   pin   378AA/Black-Blue   lead

CONVERSION TABLE
(Rounded outwards)

Millimetres                             Inches                            Millimetres

4  min.                                     0.15  min.                              34  max.

a   4.318±0.076                 a   0.170±0.003                        38.63±0.03

4 . 44  ± 0 . 08

a   4.445  ±0.076

10±2

12.7

15.50  ±0.03

16.255  ±0.025

25  max.

30  max.

0 .1748  ± 0 . 0032

a   0.175±0.003

0 . 393  ± 0 . 079

0.50

0 . 6102  ± 0 . 0012

0 . 640  ± 0 . 001

0 . 99  max .

i.19  max .

41. 28  ± 0 . 38

55  max.

69±4

87 . 96  ± 0 . 03

118  max.

135 . 50  ± 0 .17

200

216  ±  12.7

Inches

1 . 34  max .

1.5209  ±  0.0012

1. 625  ± 0 . 015

2 .17  max .

2.72  ±0.16

3.4630  ±0.0012

4 . 65  max .

5.3347  ±  0.0067

7.87

8 . 50  ± 0 . 50

JP9-2 . 5D-Page  6
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MAGNETRON

Freciuency:           .X'  band, filxed.
Power output:   l.5kw, Pulsed.
Construction :    Packaged, forced-air  cooled.

®

a

1

fr

JP9-7
JP9-7A
JP9-7B

This  data should  be  read  in  conjunction  with  GENERAL  OPERATIONAL
RECOMMENDATIONS-MICROWAVE     DEVICES:     INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede
this   section   of  the   handbook.

CHARACTERISTICS

Frequency   (mea.sured   with
anode  block at 45°C)

Fixed  within  the  band

Pulse  voltage  (lpuise  =  4.5A)
R.I,.p:I::Se=P:.¥i;output

Fr:vq.:.ewn.Cr¥±u|l:;)8factor

Frequency temperature  coefficient
Distance of v.s.w.  minimum  from

face  of  mounting  plate  into valve
Input  capacitance

7.0

16.5

Gc/s
Gc/s
Gc/s
kv+

kw

15                             Mc/s
-0.25   Mc/s  per °C

22.5                   mm+
8.0                            pF

CATHODE
Indirectly  heated

Vh                                                                                                               6.3                             V
Ih                                                                                                          600                            rnA

hHe:taet¢nf8rtiri:.astt2a:jbn!:tnetst:ei:reeratthuer:Sp#::t:o°n°:#.et.Cg:i:tethTsusttei:
perature  the  heating  time  must  be  increased  to  at  least  3  minutes.

:::hme:::rj%rttagpe°Yme:Se8jraetaet,;ra;thearnti:rpapt[jsc'aj:o|Sonfe::ts.Si:ya::o::::::
with the input power-heating voltage  rating chart on  page C2.

TYPICAL  OPERATION
Heater voltage  (running)
Pulse  duration
Pulse  repetition frequency
Duty  cycle
Pulse  current
Pulse  voltage
R.F.  pulse  output  power
Mean  input  current
Mean  input  power

%r:eta:nuo:fnf:.y::pt:P}rl:nug:s?evw;eofytarge=]5)

6.3
1.0

1000
0.001
4.5
5.5
7.5
4.5

24.7
7.5

14
50

COOLING
ltne:opr.Taa,'uci:ci:Tstna.nrc:sa,i;t:,rga|caoa::g:i:::Ti::t:,,rb::,wwheeerne#::Fd?i:::

fins  may  be  necessary to  keep the  block temperature  below the  permitted
maximum.

I=EBRUARY   11962



JP9-7
JP9-7A
JP9-7B

MAGNETRON

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  voltage
Pulse  duration
Duty  cycle
Mean  input  power

i:::°j]:£eat:fhv(:I.::#r?)ulse
Temperature of anode  block

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

Nvln.                Max.
5.5
6.0
2.5

82.5
60

1.5
120

Any

(3.0

1.4
5.7
2.5

{72Z5xX28{.8*57o5

DIMENSIONS
inches                          mm

A           4.47                            113.5
a           4.103±0.004       104.2±0.1
C          0.17±0.003              4.32±0.08
D          0.175 ±0.003            4.45 ±0.08
E            0.19                                  4.8
F            4.0                              102
G           1.93                               49
H           164                              41.7
J            1.22±0.003            30.99±0.08
K           1.22±0.004            30.99±0.1
L            1.28±0.004            32.51 ±0.1

M           1.0                                  25.4
N            3.19                               81.0
P            2.19                               55.6
Q           1.19                               30.2
R           0.25                                 6.4
S            0.125±0.01                3.18±0.25
T           3.25                             82.6
U          2.52±0.13              64±3
V          3.0±0.13                76±3
X          0.400±0.003          10.16±0.08
Y          0.640±0.004         16.25 ±0.10
Z          0.900±0.003         22.86±0.10

G



MAGNETRON

®

®

JP9-7
JP9-7A
JP9-7B

OUTLET    VIA   WAVE:GUIDE:     WG16
TO   TAKE   BOLTED   F.LANCE:    CHOKE
COuPLING   JOINT-SERVICES   TYPE   5985-99-0830051

I_-T

TRuI

I'1'1

+         Miniature

bayonet   cc]p

eference   plane 'A.

F`eference   pl one  '8'E
A

' a
F'

VG|
rxl1
I          I                                                      i9-
I

KZ JH

C

Iiil¥.           -:i,I
LJ'

LJ          '
D

LMJ

FEBFLUAF`Y  1962

Reference   plane 'C.
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MAGNETRON JP9-7
JP9-7A
JP9-7B

34

JJJ P9P9P9 -7-7-7
Aa

93 19

tpP.- lJJ S10
00 P/S

=>932®1'+LLJ3028
Frequency Pu 1„ ng 4M c/s

?'0I®i8.o+Ja-I0o6.00,Jfl|L0=

I

5.8>Jr®915.6~9®U)=5.4Cp00Ca

I_

3.0                                        4.0                                        5.0                                   6.0
Anode   pulse   ciirrent  (A)

a ANODE  PULSE  VOLTAGE,   R.F.   PuLSE  OUTPUT  POWER  AND   EFFICIENCY
PLOTTED  AGAINST  ANODE   PULSE  CuRRENT



JP9-7
JP9-7A
JP9-7B

MAGNETRON

0aLr}¢ 11 =Ca.acoaaaa

/ /
€/ /0•`€

J
SO €

i-c
/

/ / /

<a]rrTa0'a)0.a-a-lil
/ /

/ /
/ / //

/ I
/ //

+
a
u,

J=

==S        ®                                 a                                  N                               a

HEATER  VOLTAGE   PLOTTED  AGAINST   MEAN   INPUT   POWER



MAGNETRON

a

EiB

a

JP9-7D

QulcK  REFERENCE  DATA
Forced-a.Ir  cooled filxed  f.requency  `X'  band  magnetron.

Frequency                                                                                 9.375         Gc/s

Power output (pulsed)                                                    10                    kw

Construction                                                                                   Packaged

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS-MICROWAVE     DEVIC.ES:     INTRODUCTION

and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede

this  section  of the  handbook.

TYPICAL  OPERATION
Heater  voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Duty  cycle
Pulse  current
Pulse  voltage
Pulse  input  power
R.F.  pulse  output  power
Mean  input  current
Mean  input  power
Mean  r.f.  output  power

6.3                      6.3

0.05                  0.1

4000               1000
0.0002            0.0001
7.0                   6.0
5.9                    5.7

41.3                  34.2

10.5                      9.5

1.4                     0.6
8.3                     3.4
2.1                      0.95

Frequency  pullingfactor(v.s.w.r.  =  1.5)    14                     14
Rate  of rise  of pulse voltage

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
tp  =  1.Opus
tp  =  0.1HS

Pulse  duration
Duty  cycle
Mean  input  power
Ra.te  of rise  of voltage  pulse
Loa.d  mismatch  (v.s.w.r.)
Temperature  of a.node  block

110                      110

kv



JP9-7D MAGNETRON

CATHODE
Indirectly  heated

Vh                                                                                                                                  6.3              V
lh                                                                                                                         600             rnA

Heating  time.  At  ambient  temperatures  above  0°C  the  cathode   must
be  heated  for  at  least  2  minutes  before  the  application  of  h.t.  Below  this
temperature  the   heating  time   must   be   increased   to  at   least  3   minutes.
For  mean  input  powers  greater tha.n  25  watts  it  is  necessary  to  reduce the
heater voltage  immediately  after  the  application  of h.t.  in  accordance  with
the  input  power/heater  rating  chart  on  page  C2.

CHARACTERISTICS

Frequency (measured with the anode block at 45°C)
Fixed  within  the  band

Pulse  voltage  (lpuise  =  5.5A)
R.F.  pulse  output  power  (lpuise  =  5.5A)
Frequency  pulling  factor  (v.s.w.r.  =  1.5)
Distance  of v.s.w.  minimum  from

mounting  plate  into valve
Input  capacitance

END   0F  LIFE   PERFORMANCE
R.F.  pulse  output  power  (lpuise  =  5.5A)

Frequency  (measured  with  anode  block at 45°C)
Fixed  within  the  band

Pulse  voltage  (l],uise  =  5.5A)

Min.               Max.

9.345     to     9.405Gc/s
5.4                   5.9          kv
8.0          -       kw

15           Mc/s

16.5               22.5       mm    +
8pF

7.JJ     k:W   <
M'.n.               Max.

9.345     to    9.405Gc/s
5.4                  5.9          kv

COOLING
ln  normal circumstances  natural cooling is adequate.  but where the ambient
temperature  is  abnorma.Ily  high  a flow  of cooling  air  between  the  radiator
pins  may  be  necessary  to  keep  the  anode   block  temperaLture   below  the
permitted  maximum.

MOUNTING  POSIT.ON

PHYSICAL  DATA

Weight of magnetron

Weight  of  magnetron  in  carton

Dimensions  of storage  carton

Any

{2o:.Z52#f2X58.75

U

I



MAGNETRON

®

Eil

®

JP9-7D

Inches                                Millimetres
4.453+0.015                      113.11 +0.38
4.10310.004                104.2+010
0.170= 0.003                      4.32-+ 0.08
0.175I O.003                      4.45 I 0.08
0.172I O.016                      4.37I 0.41
4.0                                       102
1.938                                      49

1..i25+±o?6%6                 flo..38 i 8..€t8
1.22IO.004                       30.99=0.10
1.2810.004                       32.51 =0.10
1.0                                             25.4
2.938+0.25                       74.61 + 6.35
2.188                                        55.6
1.188                                        30.2
0.25                                          6.4
0.125+0.01                           3.18+0.25
3.25                                         82.6
2.52+0.13                         64+ 3
3.0+-0.13                         7613
0.40-0 + 0.003                   10.T6+ O.08
0.64010.004                   16.2510.10
0.90010.003                   22.8610.10

UNE  '96} Page  D3



JP9-7D MAGNETRON
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MAGNETRON JP9-7D

=>34UItyu+b3o26

JP9-7D I i 4968
I

I

111111

tp=O.I,s
I P. R . F.  a 000p/s

F.requency   pill ing= 4 Mc/s
Load   v.s.w.r.=  I.05

I

lL

I

I

:?,oU,!ia.g8.o::

35.8®Cna+95.6CnIaI®85.4

I

I

I

I

4.0                               5.0                               6.0 7.0
Anode   pulse   current  (A)

OPERATING   VOLTAGE,   R.F.   POWER   OUTPUT   DURING   PULSE   AND
EFFICIENCY   PLOTTED  AGAINST  ANODE   PULSE   CuRRENT



JP9-7D MAGNETRON
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MAGNETRON

a

A

JP9-7D

REIKE   DIAGRAM
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MAGNETRON

®

®

JP9-15
JP9-15B

QUICK  REFERENCE  DATA
Fixed frequency `X'  band  magnetron with  natural  or fiorced-air cooling.

Frequency JP9-15
JP9-15B

Power output (pulsed)
Construction

9.3H5    Gc|s
9.445    Gc/s.
18kw

Packaged

unless  otherwise shown data is applicable to  both types.

EE'€6ariaMSEh#itFor&asdinff€jRu6Cwinv¥!tDhE?FCNEESR£:i9hpEpeAc:I:NtAi!
Section  Of the  handbook.

TYPICAL  OPERATION

Pulse  duration                                       0.05

;:u:i: I::,;:!nt:°n frequency    25°8.oooi 258.0
Pulse  voltage                                          7.7

*§}i::t§:®ji:!is'i£:i:ff:i!::i;;;;,:ageg5
62
22

1.2
7.75
2.75
6.3

17

*lncludes   pre.oscillation   current

A.SOLUTE  MAXIMUM  .ATINGS

Pulse current

Pulsed(;;a=o{n:8#!2.5Hs)

i#:Xpo!X#i:i:::i:::(:v':ts:i:r:)::Scek

JULY  I,,,

0.1
2000

0.0002
7.5
7.6

57
21
1.6

11.4
4.2
6.3

17
90

1.0
500

0.0005
7.0
7.5

53
20

3.5
26.5
10.0

6.3

17
80

Max.
9.0
7.5
2.5
0.001

83
100

1.5
120



JP9-15
JP9-15B

MAGNETRON

CATHODE
Indirectly heated

Vh                                                                                                                      6.3               V
lh                                                                                                                 550              rnA

hHe:taetdnf8o:j=e,.e±tta2mbj:::tteesmbpeef:arteur,ehsea::¥ijc°a°tT;nth:fc#.°dBee,:*Stthbj:

i;em::a:n:yact::p:pe:,h::tei:h:e:aiti:#i:g:s£:u:S:thpbu;a;e:i::i:e:€c:t,n:du:h:it:e:da;:url::mr:nfu:tteL:i:;

ii!'t::r:S:;:::a:!ii,:Ed:me::i!;t§Prjii:its:C;;i:h:n;°:an5ERii;t;t:±:p':::he:e3:Sna::cto°r:::::ewt,i:
CHARACTEF`lsTICS

Fr€fxueedncwyithin  the  band      JP9-15

J P9-1 5 B

i;i;:§n:i;:i;a;t:;:!'h:i::a:;::;r;:::(o:e)u;;ce:e:nt:c5eA;f
mounting  plate  into  valve

Input capacitance

END  OF  LIFE  PEFtFORMANCE
R.F.  pulse  power  output  (lpuise  =  7.5A)

FrewTteh|:ythe band                J P9-15

J P9-1 5 a
Pulse  voltage  (lpuise  =  7.5A)

Min.             Max.
9.345  to      9.405             Gc/s
9.415  to      9.475             Gc/s
7.0                 8.2                     kv
17kw

16.5

18                       Mc/s

_25`dr5   ##S ppeerro^c

22.5                    mm
8.0                       pF

15kw

N„n.              Nlex.
9.345  to      9.405             Gc/s
9.415  to      9.475             Gc/s
7.0                 8.2                     kv

COOLING

;:n?:#:a:;at:u:rje:C:¥sgs:aa:n;Ci:lTraet:u;:a!hc:°§'£T%8kg!e:£e:i:u::g:;'ir::bteetr:h:eertneh:#:e:ra:d::::d:
maximum.

MOUNTING  POSITION

PHYSICAL  DATA

Weight Of magnetron

Weight of magnetron  in carton

Dimensions of storage carton

JULY  I,6,

(
(

3lb    lloz
1.7             kg

6[b       6oz
2.9             kg

Any

7.8x      8.Ox      9.8              in
97    x204    x248            mm

Pal.  D2
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JP9-15
JP9-15B

MAGNETRON

Inches                           Millimetres

A         4.468                            113.5
a         3.465± 0.004           88.0± 0.1
C          1.169
D        0.640±0.004
E         0.400 ± 0.003
F          0.185
G         1.641
H           1.BOO

jK        8:§!8±8:88:

L         a.170± 0.003
M        0.175±0.003
N         0.138
P          3.500
Q       2,824
R          3.358
S          0.252
T         1.000
U         0.591
V         2. 760
X         3.799
Y          1.575

JULY  '96)

29.7
16.25 ± 0.10
10.16 ± 0.08

4.7
41.7
45.7
15.5 ± a.1
22.86 ± 0.10
4.32±0.08
4.45 ± 0.08
3.5

88.9
71 .74
85.3

6.4
25.4
15
70.1
96.5
40

max.

min,

max.
max.
max,

EZE

Pace  D,

®

©



MAGNETRON JP9-15
JP9-15B

i

38,60E

i

I:3=ll:a
7„0

t P= I 0 JJS
I

P R.F =1 000 p/s I

.9! F'reque ncy   pulling= 7M c/s
0=LLJSJ±%J14oa,ILI®Ja.+J0Ii2oIJ-a:'0 L Oa d V. s.w. r = < I. 0 5

I

I

I

Eff iciency

I

i !1

I

R.d E-ur POinwer  output9pulse.

7.8>Jr®97.69a,IE7.4®a.07.2

I

.OpCrating  ran9e

6 7 89
Ia(pu,se)(A)

R.F.     POWER    OUTPUT    DURING     PULSE,     OPERATING    VOLTAGE    AND

EFFICIENCY   PLOTTED   AGAINST  ANODE   PULSE   CURRENT

MAY  '9"
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MAGNETRON JP9-15
JP9-15B
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HEATER  VOLTAGE   PLOTTED  AGAINST  INPUT  POWER
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MAGNETRON

a

a

®

JP9-I8

QUICK  REFERENCE  DATA

Fixed frequency  'X' band  magnetron with natural cooling

Frequency                                                                                                9. 41           GHz

Power  output  (pulsed)                                                                   21                   kw

C on str ucti on                                                                                             Pac kaged

To be read  in  conjunction with
GENERAL OPERATIONAL  RECOMMENDATIONS  -MICROWAVE  DEVICES

OPERATING  CONDITIONS

R. F.  pulse powei.  output

Duty factor

Pulse duration

21                  21                          kw

0.0002         0.0005

0.1                    1.0

Pulse  repetition frequency                              2000              500

Heater voltage  (running)

Ifulse current

Pulse voltage

Pulse input power

Rate  of rise  of voltage pulse
*Mean input current

Mean input power

Mean r .f .  output power

Frequency  pulling  (v . s .w . r . = 1. 5)

*Includes  pre-oscillation  current

DECEMBER  1967 JP9`-18   Page  D1



CHARACTERISTICS

Frequency fixed within the band

mse voltage  qpu]se = 8 . 6A)

R . F .  pulse power  output ¢puise = 8 . 6A)

frequency pulling  (v . s .w . r . = 1. 5)

Frequency temperature coefficient

Distance for v.s .w.  minimum from
face of mounting plate into valve

Input capacitance

Frequency pushing

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

ruse current
ruse duration
Duty factor

Mean input power

Rate of rise of voltage pulse

I.oad mismatch  (v . s .w . r . )

CATHODE

Indirectly heated

Vh

lh
]h  (surge) max.

rh  (cold)

Min.             Max.

9.38              9.44                  GHz

7.0                7.5                      kv

19kw

18                        MHz

-0.25                 MHz

per degc

16.5                22.5

8.0

1.5

Min.                      Max.
r'.o             yf J.           A   u

2.5                HS

0.0015

83W

10 0         kv/„s

1.5

Heating time

At ambient  temperatures  above  0°C  the  cathode must be heated for at
least  2  Ininutes  before  the  application  of h.t.  Below this temperature
the heating time must be increased to at least 3 minutes .
Inmanyapplication;involvin.gshortpulselengthsandhi8hpulserepetition
frequencies  the  mean  current  which would be calculated from the duty
cycle is increased by a pre®scillation current.
For mean iriput powers greater than  25watts , it is Decessary to reduce
the heater voltage immediately after the application of h .t .  in accordance
with the input power-heater voltage ra.ting chart on page  C1.

®

I)ECEMBER  1967 JP9-18   Page D2



MAGNETRON

A

n

lil

®

JP9-I8

END 0F  LIFE  PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the
following :

R.F.pulsepoweroutput¢pulse=8.6A)

Frequency within the band

rmsevoltage¢pu]se=8.6A)

MOuNTING roslTION

PHYSICAL DATA

Weight of magnetron

17kw

Min.                     Max.

9.38         to          9.44        GHz

7.0           to          7.5             kv

Any

k8lb

1.7                                     3.7

Weight of magrietron in  carton                      2. 9                              6. 4

cmin

Dimensions  of storage  carton          19.7x 20.4x24.8     7.8x 8. Ox 9.8

COOIING

Innormal circumstances natural cooling is adequate,  but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins may be necessary to keep the anode block temperature below the per-
Initted maximum.

Temperature

Anode block max.

DECEMBER  1967

12o                 0c

JP9-18   Page D3



=kl±=ii

Miniature
bayonet  cap
9.16mm   did

Anode  temperature
measuring  point

Outlet  via  WG16(RIOO;WR90)  to  take
bolted  tlango  choke  coupling  Joint
Services  type  5985-99-083-0051

DECEMBER  1967 JP9-18  Page D4
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MAGNETRON

DIMENSIONS

Millimetres

25.40

32 . 51 ± 0 .10

4.32 ±0.08

16 . 25 ± 0 .10

30.99±0.08

22 . 86 ± 0 .10

30 . 99 ± 0 . 08

4 .445 ±  0 . 075

41 . 70

4.80

10 .16 ± 0 . 08

47.00

76 ± 3 . 0

102

104 . 2 ± 0 .10

113 . 5

28.00

78.00

55.00

84.00

3 .18 ± 0 . 25

65 ± 3 . 0

A

®

JP9-I8

Inches

1.000                            dia.max.

1. 280 ± 0 . 004

0.170±0.003                         dia.

0 . 640 ± 0 . 004

1. 220 ± 0 . 003

0 . 900 ± 0 . 004

1. 220 ± 0 . 003

0.175 ±0.003                         dia.

1. 641

0 .189

0 .400 ± 0 . 003

1. 850

3.0±0.12

4 . 015

4 .10 ± 0 . 004

4.468

1.10

3.07

2 .165

3 . 307

0 .125 ± 0 . 0098

2 . 56 ± 0 .12

Inch dimensions derived from original millimetre dimensions

DECEMBER  1967 JP9-18   Page D5
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MAGNETRON

Frequency:            `X.  Band,  fixed.
Power  Output:   50kw,  I)ulsed.
Construction:      Packaged, f.orced-air  cooled.

A

A

RE

a

JP9-50
JP9-50A

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMMUNICATION   MAGNETRONS  which  precede
this  section  of the  handbook

CHARACTERISTICS

Frequency
Fixed  within  the  band   JP9-50

J P9-50A
Pulse  voltage  (lpuise  =  12A)

i;:a::isceypp°uWFnrg°f::%:(i?;.]#.=±2i|)5)
Frequency temperature  coefficient
Input  capa.citance

CATHODE

Indirectly  hea.ted

Vh
lh

lh(surge)   max.
rh  (cold)

M'.n.           Max.

9.215  to  9.275              G/cs
9.345 to 9.405              Gc/s

-           13.5                  kv
40         -               kw
-            15                    Mc/s
-            -0.25 Mc/s per°C

9.5                           pF

Heating time.  The  cathode  must  be  heated  for  at  least  2  minutes  before
the  application  of  h.t.

i:oj:::Ch:::::ya::orreddaun::twhjethh:::ejrn;::tap8oew'emr.i::::treJyo,atfat::::t:nagp:|j::;
on  page  C2.

TYPICAL  OPERATION

Heater voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Duty  cycle
Pulse  current
Pulse  voltage
Pulse  input  power
R.F.  pulse  output  power
Mean  input  current
Mean  input  power
Mean  r.f.  output  power

5ro::augeen:yu,E:'lii::(Yhs;w.r.-1.5)

5.0
0.1

3300
0.00033

12
12.7

152
50
4.0

50
16.5
12
0.08

0
1.0

1000
0.001

12
12.7

152
50
12

152
50
12
0.08

COOLING

lt  is  necessary  to  direct  a  flow  of  cooling  air  between  the  radiator  fins,
and  on  the  ca.thode  and   heater  seals,   in  order  to  keep  the  temperature
below  the  permitted  maximum



JP9-50
JP9-50A

MAGNETRON

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  duration
Duty  cycle
Mean  input  power

¥:|ta8mejsp#istechrji:.st.j#.:.)
Temperature  of anode  block

Pressurisation  of waveguide output

Pressurisation  of circula.r  mounting  flange

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

DIMENSIONS
Inches                                  Nil I imetres

63.5
11.1  + 0.5
2.16-+0.13

36
31.6
4.90 + 0.07

30.15
36.5 + 0.7
42.85-
73.0+0.13

136.5
12.7

1.6
79.3
34
9.5
69.7
67.6
44.45 + 0.18
52.2
30.3 + 0.5
il
75.4
19
39.7+0.5
3.18_+0.13

75.8+_1.6
82.5Io.7

J

e

180
0.25

1.5

100

2224
43

Any

3.7

\4.5

max.
max.

max.
rad.

maLX.

max.

max.

min.
max.



MAGNETRON

a

iil

+

JP9-50
JP9-50A

RsT
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X

W
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I
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I

CQd
•
dl tes    thtJackcathlan tthelsthede

I
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ANODE   CONNECTION   TERMINATED   AT  THE   BASE   PLATE
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MAGNETRON I P9-50
JP9-50A

75SJ<I0i5oa.~ICL+I0®V)itrLa:250

I JP9-50JP9-50A 9609
I

I

1

14>I0t7\aP9®I?i'20IaI<

11I.

Operating  range

I 11111 I

0                                                   5                                                      10                                                    15

Anode  pulse  current(A)

T1 ANODE    PULSE   VOLTAGE   AND    R.F.    PuLSE   OUTPUT   POWER    PLOTTED

AGAINST  ANODE   PuLSE   CURRENT



JP9-50
JP9-50A

MAGNETRON

Vh(V)'0.08.06.04.02.00 I I I JP9-50JP9-50A I
I I

9646
\

I

I 11
I

I I (

i

I

I
I

I I
I I

I

)
I

II

r
I

I
I

I

1

I

I
11

(
I

I

I

11
I

I

I

(

I

I \ I

I

I\ I

11 \ I

\ I

I
\

I 11 \
I

\
I

I11111111-I-111111- I
0                              50                               loo                              I 50                      Pin`W)

HEATER  VOLTAGE   PLOTTED  AGAINST   MEAN   INPUT   POWER



MAGNETRON
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®

JP9-75
JP9-75B

QUICK  REFERENCE  DATA
Forced-air  cooled  filxed  frequency  .X.   band  Pulsed  magnetron

Frequency  JP9-75
J P9-75B

g3:::trr:cutti::t(pulsed)

9.&M5  Gels

9.445  Gc/s
80kw

Packaged
`'<`&-.,¥``.,±``-,:-:: ,>T  t¥-=

unless otherwise shown, data are applicable to  both types.

This  data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOIVIMENDATIONS  -   MICROWAVE   DEVICES   which   precede  this

section  of the  handbook.

CHARACTERISTICS

Freq::xnecdywithinthebandJP9-75

JP9-75B
Pulse  volta.ge  (lpuise  =  15A)

;::a:;(!S:e:ieu:ti:A;1;5g%j::;o:r(vswr=t5)
FDrjes:aunecnecyoft::.Pjje.ramtrnr,emcu°:i'rc:emntfaceof

mounting  plate  into  valve
Input  capacitance

TYPICAL  OPEF`ATION

B::?e:y;:;Cage(running)
Pulse duration
Pulse  repetition  frequency
Pulse  current
Pulse  voltage
Pulse  input  power

*#;np#ispeu:::Pr::nptower

#:::irTf?uotu?;uwteFower
FRIraetqeu=,Pvc;ys=e#g`r:`:~-i,:€5}oi``8e

*lncludes  pre-oscillation  currerit

OCTOBEI`  19..

0.0002
10

0.1
2000

15
15

225
80

3.5
45
16

10
140

M''n

Gc/s
Gc/s

kv

kw
Mc/s

/s  per A
/s  per OC

RE
mm

pF

-



JP9-75
JP9-75B

MAGNETRON

CATHODE

Indirectly  heated
Vh
lh

'rhh`a(ucr3fa)maur.

10V
2.85                     A

11.5                          A
0.4Q

bHeei:i::dtiomre;tftas:m3bj:i:utteeTpbeerf;trueretshe?ba°pYpe,i::tiotnheofcaht.::demust

ln  many applications  involving short  pulse  lengths and  high  pulse  repetition
frequencies  the  mean  current  which  would   be  calculated  from  the  duty
cycle  is  increased  by the  pre-oscillation  current.

i;:t:r:::''tpnao!;:r?:in:ea¥rtgevl&at::e::;:taahtnfn5:°pc#ctr:t:i':I;';::h::::2:.a:€cto°r::::ecewti::

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  duration

3a:t:e:offitip:u::=po,?:;,rtagepu,se

(tp >  1pe)
Load  mismatch  (v.s.w.r.)
Temperature of anode  block
Temperature of cathode and  heater seals

END   OF  LIFE  PERFORMANCE

The  valve  is  deemed  to  have  reached  end  of  life  when   it  fails  to  satisfy

the following:-

R.F.  pulse  power  output  (lp`,is.  =  15A)

Frequency
J P9-75

Within  the  band  JP9-75B

Pulse  voltage  (I,,u]`e  =  15A)

MOUNTING  POSITION

60kw

Min                      Max
9.345   to           9.405  Gc/s
9.415   to            9.475  Gc`s

14          to        16             kv

Any

Paf® D2



MAGNETRON

i
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®

®

JP9-75
JP9-75B

PRESSURISING'I'he valve must notbe operated a.t a pressure lowerthan 600mm of mercury.
The waveguide outp`it system can be pressurised upto a pressure of 2370mm
of mercury.

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron in carton                 13

in

kg

2.2

5.9

Cm

Dimensions of storage carton         13.25 x 12 x 9.375       33.7 x 30.5 x 23.8

CcOLING
It is necessary to direct a flow Of cooling air between the radiator fins,and
on the cathode and heater seals,  in order to keep the temperature below the
permitted maximum.

JULY  1964



+  DIMENSIONS

A

8
C

D

E

F

G

H

J
K

L

M

N

0
P

Q

FL

S

T

X

Y

Z

Inches

0.157

0. 276

0. 932  ±  0. 014

0. 470  ±  0. 010

0. 323  ±  0. 008

3.150

0. 787  ±  0. 024

1. 220  ±  0. 004

1. 280  ±  0. 004

0.197  ±  0.118

1. 969  ±  0. 079

1. 870  ±  0. 098

0. 787  ±  0. 079

1.412

0. 626  ±  0. 024

1. 260  ±  0. 039

3.189

2. 874

0. 630  ±  0. 079

0. 551

2. 783  ±  0. 012

5. 945

AA                                    2.531  ±  0.010

AB                                 3. 622

AC                                    1. 969

AD                                    0.281  ±  0.005

Millimetres

4.0

7.0

23. 65  ±  0. 35

11. 95  i 0. 25

8. 2  ±  0. 2

80

20  ± 0. 6

31  ±0.1

32. 5  ±  0.1

5. 0  ±  3. 0

50  ±2. 0

47. 5  ±  2. 5

20  ± 2. 0

29

15. 9  i  0. 6

32  ± 1. 0

81

73

16  ±2. 0

14

70. 7  ±  0. 3

151

64. 29  ±  0. 25

92

50

7.14  ± 0.12

Inch dimensions derived from original millimetre dimensions.

JULY  1964 Page D4
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MAGNETRON JP9-75
JP9-75B

45>®aIJ±u+a25 JJ P9P9 7575
a

7' 73

Ice?BoIi~a+Ia8!JC|LL60ck40

I

I

I

I

/

g'69i?€I<'4

•Operat ing ra nge

I

5                                          10                                            '5                                          20
Anode    pulse   current   (A)

a ANODE   PuLSE   VOLTAGE.   R.F.   PULSE  OUTPUT  POWER   AND   EFFICIENCY
PLOTTED  AGAINST  ANODE   PULSE  CURRENT

OCTOBER  1963
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MAGNETRON
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REDUCTION    OF    HEATER   VOLTAGE    PLOTTED    AGAINST    MEAN    INPUT
POWER
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MAGNETRON

a

ZEE

JP9-80
JP9-80A

QurcK  REFERENCE  DATA

Forced-air cooled fixed frequency 'X' band pulsed magnetron.

JP9-80
Frequency ]pg-80A

Power output Oused)
i--: -._              -,i. '

9. 375                Gc/s
9. 240               Gc/s
80kw

To be read in conjunction with GENERAL OPERATIONAL  RE COMMENDATIONS  -
MICROWAVE  DEVICES.

Unless otherwise  shown,  data are applicable to both types.
clIARACTERIsncs

Min.                      Max.

Frequency
_           __        _       _          -JP9-80Fixed within the band JP9-80A

Pulse voltage  (I pulse =     15A)
R. F.  pulse  power output  (I  pulse  =  15A)
Frequency pulling  (v. s.w. r.  = 1. 5)
Frequency temperature coefficient

Position Of phase of sink from face
of mounting plate towards load

Input capacitance
Frequency pushing  (12A to  15A)

TYPICAL  OPERATION

R. F.  pulse power output
Imty I actor
ruse duration
Pulse repetition frequency

Heater voltage  (running)
rise current
mlse voltage
mlse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.f.  output power

80
0. 0008
0.4

2000

8.5

15
15

225
140

12
180

64
Frequency pulling (v. s.w.r.  =  1.5)  12

OCTOBER  1963

9.345     to            9.405
9.210     to            9.270
1416
70

13
-0. 25

0. 26       to            0.40
14
0.5

M

Page D1



CATHODE

Indirectly heated

Vh
Ih
rh (cold)
Ih  (surge) max.
Minimum warm up time

12.6
2.2
0.65

10
90

It is necessary to reduce the heater voltage immediately after the application
of  h.t.  in  accordance  with  the input power -heater voltage rating chart on
page  C2.

ABSOLUTE  MAZ"UM  RATINGS

fulse current
rise dration
mty factor
Mean input |rower
Rate of rise of voltage pulse

tp     0.4HS
t  p    1.0"s
tp   4.5"s

Load mismatch (v. s.w. r. )
Temperature Of anode blcek
Temperature Of cathode and heater seals

Max,

15A
5. 0                        44S

0. 001
240

END  OF  LIFE  PERFORMANCE

The  valve  is  deemed  to have reached end of life when it fails to satisfy the
fonowing :-

R. F.  pulse power output (I pulse .= 15A)

Frequency

within the band  :::=::A

Pulse voltage  (I pulse = 15A)

MOUNTING  POSITION

60kw

Min.                     Max.

9.345   to            9.405        Gc/s
9.210   to            9.270       Gc/s

14            to          16                     kv

Any

PRESSURISING

The valve can be operated in the pressure range 500to 2,050mm of mercury.

OCTOBER  1963 Page D2
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MAGNETRON

PHYSICAL  DATA

Weight of magnetron
Weight Of magnetron in carton

r\

a

I-,

A

1b

5. 875
14. 625

in

JP9-80
JP9-80A

kg

2.7
6.7

Cm

Dimensions of storage carton             7.5 x 8.7 x 10               19.1 x 22.3 x 25.4

CcOLING

It is necessary to direct a flow Of cooling air between the radiator fins,  and
on the cathode and heater seals,  in order to keep the temperature below the
permitted marimum.

OCTOBER 1963 Page D3



DIMENSIONS
Inches

A                               3.437
2. 531+0. 010
0. 281+0. 005
1. 016+0. 024
3. 622
1. 937
2. 781+0. 010
1. 874
5. 937
1. 831
1. 474+0. 004
3.154
2 . 843
1. 406+0. 020
0. 497
1.122
1. 352+0. 004
1. 831
2.156+0. 061
1.126
0. 520
0.125
0. 752
0.156+0. 030
0.169+0. 005
0.126+0. 008
0. 201
0. 250+ 0. 014
0. 539+0. 006
0. 610
0. 748
0. 831+0. 006

OCTOBER  1963

©

Millimetres

87.3
64. 29+0. 25
7.14+0.12

25. 8+0. 6
92
49.2
70. 64+0. 25
47.6

150. 8
46.5
37 . 44+0.1
80.1

72.2
35. 71+0. 5
12. 62
28.5
34. 34+0.1
46.5
54. 75+1. 55
28.6
13.2
3.17

19.1
3. 95+0. 75
4. 29+0.12
3. 2+0. 2
5.1
6. 35+0. 35

13. 68+0.16
15.5
19
21.12+0.16

Page in



MAGNETRON

riEEI

a

®

ill

®

JP9-80
JP9-80A

C4hole,
AB-
I, ID

\'`,j©``;'``-__--,,,H

t

E

1LF:

a

THE  ANODE  IS  TERMINATED  AT  THE  BASE  PLATE.
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MAGNETRON JP9-80
lp9-80A

a

340a`Iau+lLJ30

7090 J P 9 - 80JP9-BOA 1 I

I
>Jra,9,5i5>®U)Ja®a0Ia14

loo80>JrL®:a.iCL~860®U1Ia.lL:D:40

I

I

I

I

I

I

I

I

I

I I I

operating  range
I

1111 I I

11
I 11

I I I

I0' 2                                         14                            Anode pulse current (A)

R.F.   PULSE  OUTPUT  POWER.  ANODE  PULSE  VOLTAGE  AND  EFFICIENCY
PLOTTED  AGAINST  ANODE   PULSE   CURRENT

MAncH  i9co (1)



JP9-80
JP9-80A
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REDUCTION   OF   HEATER   VOLTAGE   PLOTTED   AGAINST   INPUT   POWER
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MAGNETRON
`X,  band.Focr:#suTertnucpcY?koenr..:      `,pX8aLckkHg:Gip,uisoerdcid-a, r coo,ed. JP9-I80

PRELIMINARY  DATA

This data should  be read  in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS    -    MICROWAVE     DEVICES    which     precede

this section  of the  handbook.

A

Eii

ill

CHARACTERISTICS

FrEfxueedncwyithintheband

i;i;e:!is::}a:p:ui§:n:gii::i:2::(!::A:¥,.er=t±2i:i))

CATHODE
Indirectly heated

Vb
lh
ln(iurfe)  max.
rh(cold)

Mjn.               Max.

9.325   to     9.425           Gc/s
18                   23                       kv

150                                       kw
15                      Mc/s

=           -250    kc/sper°C

12.6                        V
2.25                   A
7.5A
0.67                a

tb=e::t:e!£egpdet:i:?ue:.::;#a|#:ti::S:bi;:s:t:ub:e::n:;g¥:ead:;t°:n::hi:ifi#::gt:i;

:i:':noefcehs.St:rynt°acrceodr:Caen::ewh[::tetL:Oil::8uet!Fomweedr!.aht:i%earft;:I:::eaprE:i,Cnag-
chart on  page  C2.

TYPICAL  OPERATION

3::!e:y;;;tage (run ning)
Pulse  duration
Pulse  repetition frequency
Pulse current
Pulse voltage

RTF:ep'un,?euto::pwu:rpower

#:::i:3::;:rwr::t

Era:Foerfhf:,toe:;:,Tp:ug:s:evT;e;tfarfe=t.5,

0.0004
8.0
1.0

400
22.5
20.5

460
180

9.0
184
72
13

100

COOLING

itnisonnectehs:a:#:dt!raencdt:ef:%::afs:°]`in:r%!:rbteotwkeeeenptthheertaedia;:itfiLnrs:
below  the  permitted  maximum.

MAY  1960 (I) Page D'



JP9-I80 MAGNETRON

LIMITING  VALUES  (absolute  ratings)

Pulse  current
Pulse  voltage
Pulse  duration
Duty  cycle
Mean  input  power
Rate  of rise  of voltage  pulse
Load  mismatch  (v.s.w.r.)
Temperature  of anode  block
Temperature  of cathode  and  heater seals

MOUNTING  POSITION

Nlax.

25
24

2.0
0.0005

250
110

1.5
140
200

Any

PRESSuRISING

The valve can  be operated  in the pressure range 600 to 2370mm of mercury.

DIMENS.ONS
Inches

3.500
2.500 + 0.010
0.625 I 0.015
3.ooo I o.ol o
1.500

Millimetres

88.9
63.5 + 0.25
15.9 I o.4
76.2 I o.25
38.1

1.750                      44.5
0.907+0.025     23.0+0.6
1.437                        36.5
0.125                            3.18
2.875                      73.0
2.187±0.015     55.5±0.4
4.125                     104.8
1.500+0.015     38.1+0.4
0.125                         3.18-
0.281                           7.14
7.687                    195.3
1.474±0.004     37.5±0.1
0.737                      18.7

MAY  1960 (I)

Inches                     Mill imetres

0.4985 + 0.0005
12.7 + 0.01

1.352+0.004     34.3FO.1
0.676                       17.2
0.125                            3.18
1.375                       34.9                  max.
1.200                        30.5                   min.
1.500                        38.1
0.625                       15.9
1.792±0.020     45.5±0.5
0.156±0.031        3.97±0.8
0.169+ 0.005       4.30+ 0.1
0.250=0.015       6.3510.4

o.54o+_8:88§     13.7+_8:i

3.545                      90.0
2.548+0.062     64.7+1.6
1.122=0.003     28.5IO.1

Page  D2
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MAGNETRON JP9-I80

I0I

A
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L
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EE
k,hh

EiE

The anode  is terminated  at the  base  plate.
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MAGNETRON JP9-I80

50=a1'I®u|LJ30 JP9-'80
7'58

200>J£I®5a~Ia.~8160®inIDu-`CE120

i8'20J35>8!Ja.Q'I,0Ia16

a perating   range

I 5 20                                     25                                  30
An ode  pulse  current  (A)

ANODE  PULSE  VOLTAGE,   R.F.  PULSE   OUTPUT   POWER  AND   EFFICIENCY
PLOTTED  AGAINST  ANODE   PULSE  CURRENT

MAY '960 (,)



JP9-I80 MAGNETRON
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REDUCTION   OF   HEATER   VOLTAGE   PLOTTED   AGAINST   MEAN   INPUT
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MAGNETRON
FPSo%e:{ern3cucy:£ount::%abc2kSg!pd:,#ed.a„coo,ed.

rl

®

A

rl

JP9-250
Series

This data should  be  read  in  conjunction  with  GENERAL  OPERATIONAL
RECOMIVIENDATIONS    -    MICROWAVE     DEVICES     which     precede

this  section  of the  handbook.

CHARACTERISTICS
Frequency:

Fixed  within  band

JP9-250A
JP9-250B
JP9-250C
JP9-250D
JP9-250E

i:I:e::js::yagp:u#Pn:::;::=::2:7{;::}£r=±7i:i))

i::ftT::Coyf::Ts:eorfa:iunrkef:::ffi;:::notfmounting
plate towards  load

CATHODE
Indirectly  heated

Vll
Ill

lh   (s']rge)

r'|  (cold)

M,.n.          Max.

9.345   to   9.405
9.003    to   9.168
8.830   to   8.995
8.865   to   8.995
8.665   to   8.830
8.500   to   8.665
2023

225
15

-         -250    kc/s pe

0.25     to   o.4                    ^g

13.75
3.25

15
0.58

Heating time.     The cathode must be heated for at least 3  minutes  before
the  application  of  h.t.

::oj:::Ch:::::ya::orreddauncc:twh,ethh:::ejrn;::t;8oew'emr.mh::::tre|yo,:fatgeer;aht:nagp:|'ac:;
on  page  C2.

TYP.GAL  OPERATION

B::!e:y;i:tage (ru n n i ng)                    8:Sol
Pulse  duration                                                0.5
Pulse  repetition  frequency           2000
Pulse  current                                              27.5
Pulse  voltage                                                21.5

ir!i;;:oiij;:io:uii!:i:j!::a::eo;::g=15),|9

590
250

27.5
590
250

COOLING

:tnjst::Cceastsha:£et°and¢r::tataefr'°s:a,°s{f:°:indge:!trob£::peetEetht::apd::::urr:n3:,aon;
the  permitted  maximum.

MAY   11960   (I)



JP9-250
Series

MAGNETRON

L.MITING  VALUES  (absolute  ratings)

Pulse  current  =  1.2its
-  6.OLts

Pulse  voltage
Pulse  duration
Duty  cycle

¥:::npoi:,::£u:::°c:::(!':ts:8#::Scek
Temperature of cathode  and  heater seals

MOUNTING  POSITloN

PRESSURISING

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

DIMENSIONS
Inches                   Mil limetres

A      3.874                     98.4
a       3.000±0.01        76.20±0.25
C      0.906+0.02       23.0±0.5
D      0.250                      6.35
E        3.469                      88.1
F        2.500±0.01        63.50±0.25
G       0.512                       10.3R
H       0.281                       7.14
JK      i:838                    Z3.48

L       1.474+0.004     37.44±0,10
M       3.603                       91.52
N      2.680+0.06       68.25±1.50
P       1.65310.02       41.99±0.50
Q      0.625±0.03       15.88±0.80
R       1.122                       28.50
S        0.497                      12.62
T       1.250                       31.75
U      1.000±0.04       25.4±1.0
V       1.352±0.004     34.34±0.10

Any

;:e:s:u::ier;C:anngebe688e::tegol5noih:

(
(

10
4.5

13
6.0

{i73.°X242.6X2!1:3

Inches                     Millimetres

max.       W       1.830±0.01          46.48±0.25
X         1.500                          38.1
Y          0.750                         19.05
Z          0.516                           13.1

max.        AA      0.115                            3.175
88      0.250±0.02           6.35±0.40
CC     0.169±0.004         4.3±0.1

DD     o.539+L8:88:       13.7+_8:2

EE        0.750                          19.05

FF       o.83o+_8:882       21.08t8:Z8

GG     1.252                          31.8
HH     0.125±0.01              3.175±0.250

JJ         8:135                            2:135

KK     0.250                           6.35
LL       7.687                       195.25
MM     4.000                        101.6
NN    0.500                        12.7

MAY   1960   (1) Page D2
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MAGNETRON JP9-250
Series

CD
I-E

GL_
T

AB
II

IJI
H

LL'
L7ircctioi. CFT  alr

i

1

II

I

I

1 11` II

I

I

rl The  common  heater  cathode  terminal  is  the  sleeve  of the  cap,  the
other  heater  terminal  is  the  centre  contact.  The  anode  connection
is  terminated  at  the  base  plate.
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MAGNETRON JP9-250
Series

50aeaC®u+E30 JP9-250 Ill I 72 24

3003±Li+I9200Ia®UlIa±'loo

II II
22SQ'g921%Ja%Ii20

'1.

Operating  range 11

I52025 30
Anode  pulse  current (A)

Zii ANODE   PuLSE  VOLTAGE   R.F.   PULSE   OuTPUT  POWER  AND   EFFICIENCY
PLOTTED  AGAINST  ANODE   PuLSE   CuRRENT

MAY   1960  (1)



JP9-250
Series

MAGNETRON
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HEATER    VOLTAGE    PLOTTED    AGAINST    MEAN    INPUT    POWER
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MAGNETRON

a

Zil

JP35-30

QUICK  REFERENCE  DATA
Air-cooled  magnetron  designed  for  very  short Pulse  operat.Ion

Freq uency                                                                              34.86           Gc/s
Power output (pulsed)                                                   40                   kw
Construction                                                                                  Packaged

This data should  be  rea.d  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS-MICROWAVE  DEVICES   :     INTRODUCTION
and  RADAR AND COMMUNICATIONS  MAGNETRONS which  precede
this  section  of the  handbook.

TYPICAL  OPERATION
Heater  voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Duty  cycle
Pulse  current
Pulse  voltage
Pulse  input  power
R.F.  pulse  output  power

*Mea.n  input  current

Mean  input  power

Ira:ta:n(u:erf:frc?s°e;t:P=Hp:1u8:§ii%vte:|tage
*lncludes  pre-oscillation  current.

ABSOLUTE  MAXIMUM  RATINGS

4.0
0.3

670
0.0002

12.5
11.7

146
40

2.5
35
8.0

35
250

Pulse  current
Pulse  voltage
Pulse  duration
Duty  cycle
Mean  input  power

*Rate  of rise of voltage  pulse

(hard  valve  modulator)
pulse  duration  >  0.05Hs
pulse duration  =  0.02Hs

i:amdp:r':t#e:i;(y:n::;';erbFo:k°X4°-4)
Temperature  of caLthode  and  heater  seaLls

Pressurisation  of waveguide  output  system

Pressurisation  of input system (

4.0
0.1

2000
0.0002

12.5
11.7

146
40

2.5
35
8.0

35
250

5.0
0.02

5000

7.5
11.1

83
30
1.55

20
3.0

35
600

Max.
16A
15.5           kv

0.4               pus

0.0003
Emun

200                      300       kv`ys

600        kv/HS
1.5

150                 OC
150                 c'C

45          lb/in2
2280         torr

8.7                    -        Ib/in2
450                  -        torr

*;86k¢/uJ:eaiedn86tohoskt/eHtsw:::3;°5tHoS,e:antded?.%genrdajtnegso°nftri:eoB:tr:t::!

conditions. Prior reference should be made to Mullard  Ltd. in such instances.

Pa'ge  D'



JP35-30 MAGNETRON

CATHODE
Indirectly  heated,  dispenser type

Vn
lh  (at  5.OV)

i,;ttscu:f€,,max.

HeaLting  time.  At  ambient  temperatures  above  0°C  the  cathode  must

tE:erhh%:;:drlffrt:atgp::#::eg|r:e:a:t,:yersa:i:a:n°tr2:Oet#;::£:i:Co:;'§:ch::s:.rt;toreduce
ln  many applications  involving short  pulse  lengths  and  high  pulse  repetition
frequencies  the  mean  current  which  would   be  calculated  from  the  duty
cycle  is  increased  by  the  pre-oscillation  current.

In  determining  the  heater  reduction   is  it   necessary  to  obtain  the  mean
input  power from  the  measured  mean  input current   x 12,500.  The  correct
value  of  nominal  heater  voltage  is  given   by  the  curve  on  page  C2.

CHARACTERISTICS

Fr:fxueedncwyithintheband

Pulse  voltage  (I  pulse  =  12.5A)
R.F.  pulse  output  power

i!{'!tij§S:eo}f:Bpe::ia::T:£;o:)fit:r:e::;o::S#:;:r::=of`5)
mounting  plate  out  of valve

Input  capacitance

M''n.

34.51
11.5

30

0.4

COOLING

:::pn:Itmhi::hpeer:t::fmcuomndt,:tLopn:La:u,roe|i::::.citya,r-f,owissuff,cientto

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions  of storage  carton

APRIL  1?63

Any

4lb
1.9

12Ib
5.8

7.0 x 9.6 x 11.2
78 x 244 x 284.5

u



MAGNETRON

a

rl

JP35-30

DIMENSIONS

A
8
C
D
E

F

G
H
J

K
L

M

N
P

Q
R

S

T
u
V

AA
BB

CC
DD
EE

FF

GG
HH
in
KK

Inches                             Millimetres

3.437                                  87.3
2.531 ±0.010                64.29±0.25
3.622                                92
1.937                                    49.2

2.781 ±0.010                70.64±0.25
0.217±0.039                    5.5±1.0
0.189                                     4.8
1.874                                  47.6
5.933                                  150.7

3.819                                    97

2.087                                  53
0.906                                  23
0.512                                      13

3.189                                      81

2.842                                72.2
1.402±0.039                 35.6±1.0
1.968                                    50
0.650±0.059                 16.5±1.5
0.433                                       11

0.906                                  23

0.169±0.006                   4.30±0.15
0.236±0.004                  6.0±0.1
0.524±0.008                 13.3±0.2
0.665±0.008                16.9±0.2
0.807                                  20.5
0.022±0.018                   0.55±0.45
0.492                                   12.5
0.591                                        15

0.079                                    2.0
0.591 ±0.008                 15.0±0.2

FEBRUARY  11961   (1)



JP35-30 MAGNETRON
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plain flange  `ypc  Z830019
an  integral  part  Of  th. tube



MAGNETRON JP35-30

ZE
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JP35-30 MAGNETRON
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TUNABLE  IVIAGNETRON

i!e%qse:,:::i,p.#;?c*::c:#:::::.,::,":.I.u,:::,e#3:3,`J|#3:8:B

The only difflerence between the JPG8"  and the JPT8"  is in the mechanical
tuning arrangement (see appropriate outline drawing). The suffix `8'  indicates

a frequency variant of the  basic type.

PRELIMINARY  DATA

This data should  be  read  in  coniunction with GENERAL OPERATIONAL
RECOMMENDATIONS  -   MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMIVIUNICATION  MAGNETRONS  which  precede

this section of the handbook.

CHARACTERISTICS

Fret::I:p8Eeifev,ert.h3Tr#8ie

JPG8|)1B   JPT8|)1B

i:I;¥:#:§r;::ti:it;E:!e:I(i:=oor5:°OmmAA))
Frequency temperatu re coefficient

CATHODE

Indirectly  heated
Vh
lh

8:;::
kv
W

MMC¢S,sP;:Tin:£

VA-

::e:ta;t!rnaf:ou:rie¥ie!:tea:I,F::nnt#:m!eio:rte::eienac:,i#::::a.:ha;ii:h:od!ee!!sut::b::

!#:r:i;,;:.?£u:irE:in.w:i:;t;i%f::rtr:i,:.::.L";;t::s:oi:;3afgn:e.:c:,;:na:tctoor::::ecewti::

TYPICAL  OPERATION
I pG8|)1 B         j pG8roi
I pT8roi B          I pT8roi

iiia§t:::i:{§y';:;i:::;:i::::vn:n:)r=t5)
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#3i-3l.  J|#3:8:B        TUNABLE MAGNETRON

OPERATING  NOTE

A limiting resistor of lkQ should  be inserted  in series with the magnetron.

COOLING

:trise:etcoes{::5tt:edjtree:tp:#t°uYe°fb:,°o°tjnt8heaj;ebremt#teeedn:hfj::i:t.Orfinsin

ABSOLUTE  MAXIMUM  RATINGS

operat(i::mc::ru:::edc.W.)

Peakoi:roa:Lngt::r:.e;:)

Operating voltage
Mean  input power
Load  mismatch  (v.s.w.r.)
Temperature of anode  block

MOUNTING  POSITION

MECHANICAL  CHARACTER.STICS

Number of turns to cover the tuning  range
Tuning torque

lpG8roi,    jpG8roiB
ipT8|)1.     ipT8roiB

Tuning  backlash

There  is  no  limit  to  the  number  of tuning  sweeps  which  may  be  carried
out  within  the  stated  frequency  range.
The JPG8rol  and JPG8rol a are intended for  motor tuning.

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions Of storage carton

(
(

1
680

5.0 x 7.0 x 7.5
127xl78xl90           mm



TUNABLE  MAGNETRON JPG8-OI  JPG8-OIB
JPT8-OI   JPT8-OIB

OuTLINE  DRAWING  OF  JPG801  AND  JPG801B
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ANODE  CONNECTION  TERMINATED  AT  THE  BASE  PLATE

APRIL  ,,62

E]H±E1



|PG8-OI  |PG8-OIB
JPT8-OI   JPT8-OIB

TUNABLE  MAGNETRON

DIMENsloNs  OF )pGeoi  AND  ipG8IoiB

Inches                            MI I I i metres

2.56                                    65

1.26                                        32

1.97                                       50

2.39                                     86
0.965± 0.040                  24.5±1.0
2.24                                   57
1.223± 0.075                  31 ± 2
5.12± 0.20                    130± 5
2.463 ± 0.071                   62.5± 2.0
2.38± 0.10                       60.5± 2.5
0.098±0.039                    2.5± 1.0
0.374± 0.020                    9.5 ± 0.5
0.247 ± 0.001                    6.275 ± 0.025

DIMENSIONS  OF  JPT801  AND  JPT8iolB

Inches                               MIIIimetres

2.56                                    65

1.26                                       32

1.97                                     50

2.39                                    86

0.965± 0.040                  24.5± 1.0
2.24                                   57
1.223±0.075                  31 ± 2
5.12±0.20                     130±5

APRIL  1962 rag. D|



TUNABLE  MAGNETRON         !=S3.-3i[   J|EE§=3:B

OuTLINE  DRAWING  OF JPTBJI  AND  JPT8ulB
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APRIL  11962 Page D5
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TUNABLE MAGNETRON        ##|[  J|EE3:3:B
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Anode current   (rnA)

ANODE  VOLTAGE,  OUTPUT  POWER AND  EFFICIENCY  PLOITED AGAINST
ANODE  CURRENT
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!#3--3l[  J|TE3=8:B         TUNABLE  MAGNETRON
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MAGNETRON

PRELIMINARY  DATA

JPG8-0 I E
JPG9-0 I B

QUICK  REFERENCE  DATA
Mechanically  and  electronically  tunable  c.w.  magnetrons

Frequency                                  JPG8-01 E                     8.62
JPG9-01 B                     9.3

Power output                                                                   18
Construction                                                  Packaged

This  data, should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede
this  section  of the  handbook.

•1

CHARACTERISTICS

FreMqeucehnacn¥caHytunab|eovertheran8e

J PG8-01 E
J PG9-01 B

g:i:r!a:!::v::t:a!g:e:`(!==6!o8m:A!')
E'e(:tvre°rn:Cu#eni:8rarna::3omA-90mA)

E'::tvre°rn:Cu::eni:8range30mA-90mA)

Frequency temperature  coefficient
Input  capacitance

CATHODE  Indirectly  hea.ted
Vh
lh

M'.n. Max.

1.5   Mc/s  per  rnA

Mc/s
-1.0     Mc`s  per°C
12pF

6.3V
1.2A

::e:t:etjrnaf:°u:rje:t:I.:%t:aat2Tnb::n|it:e:::P:e:::rt:u]r:ehcs::;;e;d::::::i::f::3[::::e:|t:e¥Stthb,:

TYPICAL  OPERATION
Frequency Midband
Heater voltage

%§::a::p;eETt::tg;g:e:rrent

¥i:::r&;I::u°nY::(°ouvtepru:urrentrange3omAtogomA)

6.3
60

1.05
63
18
32



JPG8-OIE
JPG9-0 I B

MAGNETRON

ABSOLUTE  MAXIMUM  RATINGS

Mean  operating  current
Modulated  current  excursion
Mean  input  power
Load  mismatch  (v.s.w.r.)
Temperature of anode  block

MECHANICAL  CHARACTERISTICS
Tuning  torque

Tuning  backlash

JC

16                        oz   in

5.0                       Mc/s

The  valve  may  be  used  with  a  pressurised  system.  At  30lb/in2  the  leakage
rate  will  not  exceed  O.0004lb/hr.

MOUNTING  POSITION

PHYSICAL  DATA
Weight of magnetron

Weight of magnetron  in  carton

Dimensions  of storage  carton

DIMENSIONS

A
a
C
D
E

F

G
J

K
L

M

N
Q
R

Any

(1lb

730
2Ib
1.19

5.Ox       7.Ox       7.5
127    xl78    xl90

Inches                                Millimetres
2.56                                 65
1.26                                  32
1.97                                50

2.39                                86
0.531  + 0.020             13.5+0.5
1.77                                 45

1.220+0.079             31  +2.0
0+0.079                      0+ 2.0
2.382± 0.098            60.5± 2.5
1.555±0.020             39.5±0.5
0.374+ 0.020              9.5+ 0.5
0.247+ 0.001               6.275 + 0.025
0.640                             16.26
0.610                               15.49

10oz
9

10oz
kg
in

mm

`-



MAGNETRON JPG8-OIE
JPG9-OIB
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MAGNETRON JPG8-OIE
JPG9-OIB
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JPG8-OIE
JPG9-0 I B

MAGNETRON
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TUNING   PLOTTED   AGAINST  ANODE  CURRENT
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MACNETRON

PRELIMINARY  DATA

JPG8-02B
JPG9-02B

OulcK  REFERENCE  DATA

Tunable  Pulsed   mognetrons   intended  for  motor-driven  tuning   assernblies.I

Frequency                      JPG8-02B
JPG9-02B

!Power output

§Construction

8.75      Gc/s
9.24      Gc/s
SOW

Packaged

unless otherwise shown data is opplicable to both types

This data should be read in conjunctlon with GENERAL OPERATIONAL
RECOMMENDATIONS  -  MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR AND COMMUNICATION  MAGNETRONS which  precede
this  section  of  the  handbook.

ill

CHARACTERISTICS
FTu#f¥ove„hermge::§%zB

i!jii§{§S;eici:!i§i:T:iii::ij:t:§i|p:::i:e=±t`.5;mmAA))
CATHODE

lndirecvtvlrheated

lh

Min.           Max,
8.51  to    9.00
9.ooto   9.re
0.96           1.15

25             -&4

::effp:ei:e:du!:T.:i!:asai,?g:::in:uett:nub::e,:I:eu,:ni.s:.aa:;:p!,:%;;:c.n::hf::.t#o:#::
TYPICAL  OPERATION

i[e:€q::::vC!l;?ogne(running)

i:u::i:i:,:e::t:°n frequency
Pulse voltage

1         i!i;:i:oj:ij;:i°:;:;§i::g;s:W:e:#rcarge= 1 5)

JANUARY  19.)

mid  band
6.3
0.5

1000
a.0005

150
1.05

158
30
75
79
1S
18

5.0



J PG8102B                                       MAGNETRON

JPG9-02B
ABSOLUTE  MAXIMUM  RATINGS

Pulse current
Pulse duration

i§::::Xp€ixj!:i::::;::(:I::ed¥#ek

MECHANICAL  CHAIIACTERISTICS

:::i:!g::a:=h

Min.           Mo*.
32                    oz  in

5.0                    Mc/s

There  is  no  llmlt to the  number Of tuning sweeps which  may  be carried
out within the stated frequency range.

Traht:#j!i|en:ta:x::e:S8i!#it,hb/E:FSurisedSystems.At30Ib/inetheleakage

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight Of magnetron in carton

Dlmenslons Of storage cartori

DIMENSIONS

Any

(
(

1lb
730

2lb
1.19

{12;.°Xi73.°Xioz.5

IFTches                                Mi I I i me`res

A            2. 56                              65
a             1.26                                32
C             1.97                               50
D            2.39                             06
E            a.964± a.012            24.5 ± 0.3
i            2.24                           S7
G            1.2ro± O.059             31.5 ± 1.5

JANUARY  I.63
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M^GNETRON JPG8-02B
JPG9.02B

meQSuring  Poin\
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ANODE  CONNECTloN  TERMINATED  AT  THE  BASE  PLATE
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MAGNETRON JPG8-02B
JPG9-02B

s!>uC.92u++LLJ15I®535C1+JC|~I-0=®-U'JC|LL`25aE>®a,g10409C„I+g®CL0'000
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I 0                                  '20                                 I 0160

Anode   pulse   current(rnA)

OPERATING   VOLTAGE.    R.F.   PULSE   OUTPUT   POWER   AND   EFFICIENCY

PLOTTED  AGAINST  ANODE  PULSE  CURRENT

JANUARY  1963
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TUNABLE  MAGNETRON
Frequency:         `X'  band, mechanicallytunable.
Power output:  low, c.w.
Construction :   Packaged, forced-air  cooled.

•.-,

a)

Eii

n

JPG9-OI
JPT9-OI

The only difference between the JPG9-01  and the JPT9+)1  is  in the mechanical
tuning  arrangement (see  apf)ropriate outline  drawing)

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede

this section  of the  handbook.

CHARACTERISTICS
Frequency

Tunable  over the  range
Opera.ting  voltage  (I  =  50mA)

:::#::w:;r3o:##or:tovTSAjr.=45,
Frequency temperature  coefficient

CATHODE
Indirectly  heated

Vh
lh

6.3V
1.2                     A+

Heating time.  At ambient temperatures above 0°C the  cathode  must  be
heated   for  at   least  2   minutes   before  the  a.pplication   of  h.t.   Below  this
temperature  the   heating  time   must   be   increased   to  at   least  3   minutes.

t;i:rhTte:a:ne,r::v:o:,:pa!;:.e=rhL.::re::att::.;,,t:h::e:r.::,pn!::::ai.:,tn;S:fnp!:::SS:n::a::o::g:::

TYP.CAL  OPERATloN

Lreeaqt::nvcoy,tage,running)
Operating voltage
Operating current
'En#n:c::proui[iE:t(yswr

OPERATING   NOTE
A  limiting  resistor of 1 k£2  should  be  inserted  in  series  with  the  magnetron.

COOLING
'btejtswneeecnests::yrta°djda:roerctfiansf'?nwo°:dce°r°'t':8kae`:p°ft::I:easmtp5e:autuf:;Pbeer,omjntuht:

permitted  maximum,

APRIL  I,62



JPG9-OI
JPT9-Ol

TUNABLE  MAGNETRON

ABSOLUTE  MAX.MUM  RATINGS

Operating  current
(unmodulated  c.w.)

Peak operating  current
(modulated  c.w.)

Operat#o:::::8: c.W.)

Mean  input  power
Load  mismatch  (v.s.w.r.)

Temperature of anode  block

MECHANICAL  CHARACTERISTICS

M '.n.                        MaJX.

2060

100

0.85

M,.n.
Number of turns  to  cover the  tuning  ra.nge               4
Tuning torque

JPG9J)1
J PT9J)1

Tuning  backlash

rnA

16         oz   in

32        oz  in
5           Mc/s

There  is  no limit to the number of tuning sweeps which  may be carried  out
within  the  stated  frequency  range.
The  JPG9+)1   is   intended   for  motor  tuning.

PHYSICAL  DATA

Weight  of magnetron

Weight of magnetron  in  carton

Dimensions  of storage carton

DIMENSIONS   0F  JPT9J01l

Inches

2.56
1.26

1.97

2.39

Millimetres

65
32
50
86

0.965+ 0.040                   24.5 + 1.0
2.24
1.223 + 0.075
5.12   +0.20

(
(

1lb
680

5.0 x  7.0 x  7.5
127xl78xl90           mm



TUNABLE  MAGNETRON JPG9-OI
JPT9-OI

OuTLINE  DRAWING  OF  JPT9|)1

temperature
measuring   point

A

I

C'

Ill
a I

Outlet  via  waveguide  WG16
to   take  choke  coupling
j.oint-services  type
5985-99-0830003

------' ------- _`      :     .

EEEEEill IEE
hJ{h

EE

ANODE  CONNECTION  TERMINATED  AT THE  BASE  PLATE



JPG9-OI
JPT9-OI

TUNABLE  MAGNETRON

DIMENS.ONS  OF  JPG9|)1

Inches                                   Mill imetres

2.56                                       65

1.26                                          32

1.97                                            50

2.39                                        86

0.965+ 0.040                   24.5± 1.0

2.24                                      57

1.223+0.075                    31 +2

5.12±0.20                      130+ 5

2.463± 0.071                   62.5± 2.0

2.38+ 0.10                        60.5+ 2.5

0.098± 0.039                     2.5± 1.0

0.374± 0.020                     9.5± 0.5

0.247± 0.001                      6.275 + 0.025

EI

u

©



TUNABLE  MAGNETRON JPG9-OI
JPT9-OI

OuTLINE  DRAWING  OF  JPG9J1

Anode  temperature K|
I                                                                    measuring   point
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TUNABLE  MAGNETRON JPG9-OI
JPT9-OI

AnodevO'tqge(V)980960940920goo I  JPG9-o'IJPT9-O,
I 065) utplitPower(W)20'51050 Eff]cieney(a/.)403020100

+

Vfh= 6.3V=9.375Gc
/s

i

lA node VO Itage
I

L,

/
.Ou tput . • r/

/
I

/
/

/ Ef fic lenCy

/ /

/
/

/
/

/

0 40 cO A node C ur rent (inA)

ANODE  VOLTAGE,  OUTPUT  POWER  AND  EFFICIENCY  PLOTTED  AGAINST
ANODE  CuRRENT

1



JPG9+OI
JPT9-Ol

TUNABLE  MAGNETRON

U1uIP=20a.>1'C®JF,5IJ-'0

JPG9-01JPT9-O' 9 52 2

111'

Vh= 4 5VI=50mA

12SL:10ai3aJP68LL.a:6

I

/
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TUNABLE  MAGNETRON
Fpr_oe#=:nocuYtiut:`2Sf#npdu',=eedFhanica"ytunable.

Construction :    Packaged.

JPG9-02
JPT9-02

The only diffierence  between  the JPG9ro2 and the JPT9J)2 is in the mechanical
tuning  arrangement  (see  appropriate  outline  drawing)

This  data should  be  read  in  conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS   -MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which   precede

this  section  of the  handbook.

a

iiE

Eil

CHARACTERISTICS

Frequency
Tunable  over the  range

Pulse  voltage  (lpuise  =  120mA)
R.F.  pulse  power  output  (lpuise  =  120mA)
Frequency  pulling  factor  (v.s.w.r.  =  1.5)
Frequency  pushing factor  (lpuise  =  140mA)
Frequency temperature  coefficient
Input  capacitance

CATHODE

Indirectly  heated

Vh
lh

M'.n.               Max.

9.15     to     9.6                       Gc/s
0.95                1.15                         kv
18W

20                          Mc/s
0.2  Mc/s per rnA+

ro.5     Mc/s  peroc
12pF

6.3V
1.2                      A+

Heating time  At  ambient temperatures  above 0°C  the  cathode  must  be
heated   for  at   least  2   minutes   before  the  a.pplication   of  h.t.   Below  this
temperature  the  heating  time  must  be  increased  to  at  least  3  minutes.

TYPICAL  OPERATION

Frequency
Heater voltage  (running)
Pulse  duration
Pulse  repetition  frequency
Duty  cycle
Pulse  current
Pulse voltage
Pulse  input  power
R.F.  pulse  output  power
Mean  input  current
Mean  input  power
Mean  r.f. output  power
Frequency  pulling  (v.s.w.r.  ±  1.5)
Rate  Of rise  of pulse  voltage

9.55    Gc/s
6.3V

0.5               pus

1000              p/s
0.0005

120
1.0

120
24
60
60
12
14

5.0



JPG9-02
JPT9-02

TUNABLE  MAGNETRON

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  voltage
Pulse  duration
Duty  cycle
Mean  input  power
Rate  of  rise  of voltage  pulse
Load  mismatch  (v.s.w.r.)
Temperature of anode  block

Max.

150

14

MECHANICAL  CHARACTER.ST.CS                              Mi.n.           Max

Number of turns to cover the tuning  range                   4
Tuning  torque        JPG9ro2

JPT9J)2
Tuning  backlash

+u
ozin
ozin

There  is  no  limit  to  the  number  of  tuning  sweeps  which  may  be  carried
out  within  the  sta.ted  frequency  range  .

The  JPG9-02  is  intended  for  motor  tuning.

PHYSICAL  DATA

Weight of rna.gnetron

Weight of magnetron  in  carton

Dimensions  of storage  carton

DIMENS[ONS  OF  JPT9|)2

Inches                                    Millimetres

2.56
1.26

1.97

2.39
0.965 + 0.040
2.24
1.223 + 0.075
5.12   +0.20

(68a lb

(2Ib1.13

{   125.&ix7:.&#5

65
32
50
86
24.5 + 1.0

57
31+2

130     +5 ®



TUNABLE  MAGNETRON JPG9-02
JPT9-02

OUTLINE  DRAWING  OF  JPT902

a

®

A

Feed  lead -heater  terminal
Blue lecid -common  heater-

cc]thode   terminal

=Llif

ANODE  CONNECTION   TERMINATED  AT  THE   BASE   PLATE

APRIL   1962



JPG9-02
JPT9-02

TUNABLE  MAGNETRON

DIMENSIONS  OF  JPG9-02

Inches                                   Millimetres

2.56                                         65

1.26                                         32

1.97                                         50

2.39                                      86

0.965 + 0.040                   24.5± 1.0

2.24                                      57

1.223+0.075                    31 ±2

5.12+0.20                      130+ 5

2.463 + 0.071                    62.5+ 2

2.38+0.10                         60.5+2.5

0.098± 0.039                      2.5+ 1.0

0.374+ 0.020                     9.5 + 0.5

0.247+ 0.001                      6.275± 0.025

I-`



TUNABLE  MAGNETRON JPG9-02
JPT9-02

OUTLINE  DRAWING  01=  JPG9u2

Anode  temperature K

measurlng  point\
I|JGI

A
/

a C) ©IIu
F`efer`erreep,One'8' I

C)

0

ill

®

5985-99 -0830003

Refer.once:
Red  lead-heater  terminal
Blue  lead-common  r`ec]ter
cathode  terminal plane   C

R:,:::n:e   ` i Ll rJ
A'           H'                        \

@
.i

iiEL
Ir=|

©

ANODE  CONNECTION   TERMINATED  AT  THE   BASE   PLATE
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TUNABLE  MAGNETRON JPG9-02
JPT9-02

Anodepu'.a'O,lt'gc®009600409209cO I  JPG9-02IJPT9-02
I I 9652 a.F.  pu'S.OutputPOvcr(w)E„#,ng403020100/

1111

I I

Vh=4.5Vf=9.375 Gc/s i_/ I I

I

Aoodc   pi]l&e  voltoq.
1 /

i-

/
/

F'.F  Outpl,,   pow.I.
11-/

/

E,'ici.ncy

/
/

/
/

I

/
I11 I

I

o                                             .0                                              00                                Anod.  current   (rnA)

ANODE   PULSE  VOLTAGE,   R.F.   PULSE   OUTPUT  POWER   AND   EFFICIENCY
PLOTTED   AGAINST   ANODE   CuRRENT

APRIL  1,62
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JPG9-02
JPT9-02

TUNABLE  MAGNETRON

0uIP=20C1>uI®Cr!'5LJ-'0

JJ PC'PT 99--00 22 9 52 3

VU h'se=6) •3=1 V20
Ia( in A

11-

I_263Li24+Ja.+J0&22JCLU.0:20 I
I

I

I

)

I I

1

I

I

I

1

I

I
)

I

>®8,IoooJJ6>®utJD9oo®t'0E<BOO
I

I

I

I9.09.29.49.6    f ( C7c/s )

ANODE  PULSE  VOLTAGE,  R.F.  PULSE  OUTPUT  POWER  AND   FREQUENCY
PULLING   PLOTTED  AGAINST  FREQUENCY

Page CZ



MAGNETRON

a

Zil

JPG9-02C
PRELIMINARY  DATA

OulcK  REFERENCE  DATA

Mechanically   tunable  Pulsed   magnetron

Frequency

Pulsed  power output

9.4              Gc/s

2:5W

Construction     Packaged,   low  stray   radiation,
suitable for  motor tuning.

This data should  be  read  in  conjunction with  GENERAL OPERATIONAL

RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS  which  precede

this  section  of the  handbook.

CHARACTERISTICS

Frequency
Tunable over the  range.

Pulse voltage  (lpui§e  =  140mA)

R.F.Pu(I,SpeuL?e°=eir4%umtx;t

Frequency  pulling  factor  (v.s.w.r.  =  1.5)

Frequency  pushing  factor  (l]n,Lse  =  140mA)

Frequency  temperature  coefficient

Input  capacitance

Peak  r.f.  leakage  power

CATHODE

Indirectly  heated

Vl,

lh

Min.                    MOJ'.

9.15     to         9.55                   Gc/s

0.95                    1.15                        kv

18W
20                         Mc/s

0.2  Mc/s  per  rnA
-1.0     Mc/sper°C

12pF

2.5                        'J.W

6.3V

1.2A

Heating time.  At ambient temperatures above 0°C  the  cathode  must  be
heated  for  at  least  2   minutes   before  the  application   Of  h.t.   Below  this
temperature  the  heating  time  must  be  increased  to  at  least  3  minutes.

FEBRUAnv  .96}



JPG9-02C MAGNETRON

TYPICAL  OPERATION
f

Fue,::e:uyroa'tt,aogne

i:u::::!c:I:e::t:°n frequency
Pulse  voltage

ir!i::;iojf;fs;:i°::ij§:i:gisie;W:eoe;rge=|5)

ABSOLUTE  MAXIMUM   RATINGS

Pulse  current
Pulse  duration

i:::::Xo:f#!:at¥hY(:Ir:a;erp)ulse
Temperature of anode  block

MECHANICAL  CHARACTERISTICS

Number  of  turns   of  drive  shaft
to cover the tuning  range

I::::!;::Et=h

9.4
6.3
0.5

1000
0.0005

140
1.02

143
25
70
71
12.5
16

5.0

Mjn.                  Max.

1020
16                      oz     in

5.0                     Mc/s
There  is  no  limit  to  the  number  Of  tuning  sweeps  which  may  be  carried
out within  the stated frequency  range.

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

FEBRUARY  19.3

Any

u

EI



MAGNETRON JPG9-02C

EiE

Eil
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ANODE   CONNECTION  TERMINATED  AT  THE   BASE   PLATE

dlMENsloNs
I

A

li
F

IJ:
L

lg

Inches
2.56
1.26
5.51 + 0.16
2.39
0.96 + 0.04
2.24
1.220 + 0.079
5.12+_o.2o
2.2o I o.04
2.382~+0.098
2.283 I 0.079
0.374 + 0.02
0.247 I 0.001
0.315

BRUARY   11.6.

Millimetres
65
32

104 + 4.0
86
24.5 + 1.0
57
31 ± 2.0

130 + 5.0
561 1.o
6oi+2.5
58+I.o
9.3+o.5
6.27-5±0.025
8.0
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MAGNETRON JPG9-02C
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A OPERATING    VOLTAGE,    R.F.    PULSE   OUTPUT   POWER   AND    EFFICIENCY
PLOTTED  AGAINST  ANODE  CURRENT
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MAGNETRON

a

r\

A

®

JPT9-elk

QUICK REFERENCE DATA

Packaged   magnetron  with   push-rod  tuning  mechanism   for   ra.pid
frequency sweeping.

Frequency                                                                          9.32 to  9.5            GHz

Power output  (pulsed)                                                                   15                     W

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  - MICROWAVE DEVICES

O BERATING CONDITIO NS

R. F.  pulse power output

mty factor
mlse duration

Pulse repetition frequency

Heater voltage  (running)

mse current
ruse voltage
mse input power
Rate of rise of voltage pulse

Mean r.f .  output power

Frequeney pulling (v . s .w . r . = 1. 5)

Swept over the range

CATHODE

Indirectly heated

Vh

lh

15W

0.11

45„s

2500          p.p.s.

6.3V

100                rnA

1.0            kv

100W

5.0    kv/„s

1.65            W

16           rmz

9.32 to  9.50        GHz

6.3V

1.2A

Heating time.  At  ambient  temperatures above 0°C the cathode must be
heated  for  at  least  2  minutes before the application Of h.t.  Below this
temperature  the  heating  time  must be increased to at least 3 minutes.

hrmcH 1968 JPT9-01K  Page D1



CHARACTERISTICS

Frequency tunable over the range

mls? voltage  (Ipu[8e= 100mA)

R. F.  pulse power output  ¢pulse= 100mA)

Frequency pulling  (v . s . w . r . = 1 . 5)

Frequency temperature coefficient

Input capacitance

Frequency Pushing  qpuise = 1°°mA)

RATINGs  (ABsoLUTE  MAlnMUM S¥STExp

Pulse current

Pulse duration

Duty f actor

Mean input power

Rate of rise of voltage pulse

Load mismatch  (v . a . w . r . )

Temperature of anode block

MECHANICAL CHARACTERISTICS

Movement of push rod
to cover tuning range

Min.      Typ.      Max.

9.32       -               9.50        GHz

0.9         -              1.1            kv

12            -             -                 W

-             -           2 0             ndilz

-            -          -0. 5        Mlz
per degc

-            -          12                pF

-            0.3        -            Mlz
perA

ran.                     Max.

60                          140                rnA

50«s

0.25

60W

10        kv/#s

1.5

120                 0c

Min.                       Max.

0.127                     0.254      mm

0.005                       0.01              in

The  tuning   mechanism  is  designed   for  cam  operation  and  rna.y  require
6.35kg  (141b) thrust for operation.

There is no limit to the number of tuning sweeps which may be carried out
within the stated frequency range ,

MOuNTING roslTION

PHYSICAL DATA

Weicht of magnetron

Weight of magnetron in carton

Inmensions of storage carton

huncH 1968

Any

kglb

0.74                         1.63

1.19                          2.63

mmin

127  X  178  X  190    5.Ox7.OX7.5

JPT9-01K  Page D2
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|v|AGNETRON

OUT I.INE DRAWING

JPT9-elk

®

a

®

(a.188.)   spherical  end.

hrmcH 1968 JPT9-01K  Page D3



DIRENSION CONVERSION TABLE

mlllmetres
2.3

-4:o:38
13.5    ±0.5

32         ±3.0

32         ±1.0

32

35

41.2    ±0.1

45

50

67

79         ±0.5

111         ±1.5

150

-H 1968

Inches

0 . 090

o.281::.ol5

0.531 ±  0.019

1.259  ±  0.118

1.259 ± 0.039

1. 259

1.377

1. 622 ± 0 . 003

1. 771

1. 968

2 . 63 7

3 .110  ±  0 . 019

4 . 370 ± 0 . 059

5.9

minU

JPT9-01K  Page in



MAGNETRON
Frequency :          .X.  band,  tunable.
Power output:  60kw, Pulsed.
Construction :    Packaged,forced-air cooled.

rl

^

EiE

h

JPT9-60

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS -MICROWAVE     DEVICES:     INTRODUCTION
and  RADAR  AND  COMMUNICATION  MAGNETRONS which  precede
this  section  of the  handbook.

CHARACTERISTICS                                                        Mi.n.         Max.                            +

Frequency:  Tunable  over the  range                             8.5    to    9.6                      Gc/s

Pulse  voltage  (lpuise  =  14A)                                               13                15.5                           kv

R.F.  pulse  power  output  (lpuise  =  14A)                   50

Frequency  pulling  fa.ctor  (v.s.w.r.  =  1.5)

Frequency  temperature  coefficient

Input  ca.pacitance

CATHODE

Indirectly  heated

Vh

ln

kw
18                            Mc/s

-0.25  Mc/s  per  °C

6.0                            pF

6.3V

1.0                     A+

ating time.  The  cathode  must  be  heated  for at  least  2  minutes  before
application  of  h.t.  The  heater  voltage   must  be   reduced   immediately
r  the  application  of  h.t.   in   accordance  with  the  input-power/heater-

voltage  rating  chart on  page  C4.

TYPICAL  OPERATION

Frequency

Heater voltage  (running)

Pulse  duration

Pulse  repetition  frequency

Duty  cycle

Pulse  current

Pulse  voltage

Pulse  input  power

R.F.  pulse  output  power

Mean  input  current

Mean  input  power

Mean  r.f.  output  power
Frequency  pulling  (v.s.w.r.  =  1.5)

9.0                   9.0

4.8                  0                      0

0.1                     1.0                    3,4             us

3333                1000                  324              p/s

0,00033         0.001               0.0011

14                    14                A

5                  13.5                  13.5            kv

190          kw



JPT9-60 MAGNETRON

OPERATING  NOTES

iih€::ys;rfaiiejo::d:a:D:;:};i:€#m:\:i#::ui[t:::a;as::;th;:::Sd;e##:¢S#.:{je:::a:i#t;S::::s:;n:::h#u:bn:::;

COOLING

A flow of cooling air must be directed  between the  radiator fins, and on to
cathode  and   heater  seals,   in  order  to  keep  the  temperature  below  the
permitted  maximum.

ABSOLUTE  MAXIMUM  RATINGS

Pulse  current
Pulse  voltage
Pulse  duration
Duty  cycle
Mea.n  input  power
Voltage  pulse  rise time

0.1pe  <  tp  <  1.Ope
tp  -  3.6us

Load  mismatch  (v.s.w.r.)
Temperature of anode  block

Pressurisation  of waveguide  output system

Pressurisation  of input system

MOUNTING  POSITION

MECHANICAL  CHARACTERISTICS

Number of turns of worm  shaft to cover
the tuning  range

Tuning torque

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron  in  carton

Dimensions of storage carton

Max.
15.5              A

16.0          kv
3.6               HS

0.0012
230W

0. 08            L£S

0.12            pus

1.5

ufo                1 5o             oc

-       (2293     'b,/:::
-       Ib/in2
-      torr

Any
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lpT9-60 MAGNETRON

I                            99.2max

Iji
111111111111. 44.45± 0.18

I 16.5max

magnet,'c I

•hunts 1,-.I                 I'II1.1III-.J

• .

_

'C.  Indicates

Pfiq)Lr)r`

E)E)3
OutWG\hclt let   to   wav5theadjace

66.67±0.13 jack   is  the  common   cathod

82.5±0-7
connect ion .

EE                                  All   dimensions    in  mm

MAY  I,62



MAGNETRON
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JPT9-60

E3E

I__==-

F-lQnge   coupling

Magnetron   output
wQveguide

Flange  coupling

All   dimensions   .in    mm
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MAGNETRON

lil
JPT9-60

Arrode  pulsevoltQgo(kv)'413'2'1'098 I JFT9 -60 9647
I

11111 11
ttDM = 8.5  Gc/sp=I.0JJSutycycle=0.00atchedload

I

I

I .I I

I I

I I

R---E F pulse  outputtticiency Power

70kw
I
I.I

11

11 II
\ 11

11
I 60kw

`

I, I.I
NO.OshlJ

rts
0 \ 11

/

a\ .`
I

I I

I 50 kw
I

. .
\ 11. I II 11

11 1I 11
11 I. I

II. I 2 I I I\ 11 I. I I 11 4okw11 .I I II I I I I. .. I I I II I I, I I
3 30kwI. I I I. I. . I I II II II 11

20kW I.I
4 11

11 I
11
11 I
11.I I

11 I

11 I I

11 I.I I

0 510'52025
Anode   pulse   curren t(A)

PERFORMANCE  CHART  (f =  8.5Gc/s)



JPT9-60 MAGNETRON

Anode pulsevoltage(kv)14131211109a
1] I 9648JPT9-60 I. I I 11                  I                 1111 '

tDM
= 9.0  Gc/sp=I.Ousutycycle= o.oocitchedload

I

I
I

11111 11 I.I.II III . II I I 11111 11 I I I
-RF    F)ulse  olltput---Efficiency--Magneticfjeld Power

11 SokwI. J

11 I
11 I I
11.I. II I I 11 II I \ 11 70kwI II I I II II I .I I I I

® I I? 11 .I II II NO.  0'shunts II 11 I / I\ 11 .
0 11 .

11 60kw. I I I t I 11. IIIIIII II II I . 11 II I III .. I I II III I I.I I. I IIIII II II IIII .II 11 I I I III.IIIIIIII
I

II I I
aI I . I II I I.I 50kw III I\ 11 IIIII I I I II I I I 11 I IIII II IIIII I I I I. I\III I I I I II I IIIIII I. 2 II \ I |L II I I I I II I I .I IIII.. I ..II I.., I 11 I 40kw II I IIII 11

NIII II .II 1 II I II I III I IIIIIII I II I III I IIIII I 3 11 I
11

I I 30kw I II . IIII I II \ I I II I I, I .I11I .2
Okw .I II I II I II . 11 III .I I IIII I 11 11

4 11 11I. 11I .I 11II . II I II .I 11II . I I 11 11I I I I 11 1111 11III I 11 11I 11 .II I I II 11 11I I I I 11 .I11 1111 11.I 11 II
051C)15 2025

Anode pulse   current (A)

PERFORMANCE  CHART  (f =  9.OGc/s)



MAGNETRON JPT9-60

Anode  pulsevoltage(kv)I,312'1'098
-.. I 9649J F)T9 - 60

I                        111111

i   =9.6Gc.IStp=I.0usDutycycle=o`ooiMcitchedload
I I

I
I

70kwI.I 11- PF pulse output power 11

11
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60l(W

\•\ /

1\ \ I

I 50kw\ I
NQofshunts a

I
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I I
I

\ 40kw
I

t

\
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.

3

\ I,
I 20kw

\ I

4 lokw

0                              5                                10                              15                             20                         25
Anode   pulse   current  (A)

PERFORMANCE  CHART  (f  =  9.6Gc/s)



JPT9-60 MAGNETRON
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MAGNETRON YJI010

QUICK  REFERENCE  DATA

Servo-tunable 'X' band pulsed magnetron,  suitable for use in naviga-
tional search and fine control radar systems ,  in either ground based
or airborne installations .

Frequency                                                                                  8.5 to  9.6             GHz

Power  output  ®ulsed)                                                               225                   kw

Con str uction                                                                                             packaged

A

®

To be rea,d in  conjunction with
GENERAL OPERATIONAL  RECOMMENDATIONS  -MICROWAVE  DEVICES

OPERATING  CONDITIONS

R.F.  pulse power
output                                         200                      200                   225                225                 kw

Duty factor                                    0.00026             0.0007            0.001           0.001

ELlse  duration                            0.13                    0.34                 0.6                1.0              Hs

Pulse repetition
frequency                             2000

Heater voltage
(running)                                       9. 7

Pulse current                       24

Pulse voltage                         21

Pulse  input power              500

RIte of rise of
voltage pulse                        200

Mean input current

Mean input power

Mean r .f .  output
Power

Frequency pulling
(v . s .w . r . = 1. 5)

6.2

130

52

11

DECEMBER  1967

2080                  1670               1000           p.p.s.
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CIIARACTERISTICS

Frequency.  T\ma.ble over the range

rmsevolta.ge¢pu]se=27.5A)

R. F.  pulse power output apu]se =27. 5A)

Frequeney pulling (v. s. w. r.  = 1. 5)

Input capacitance

RATINGS (ABsOLUTE  MAXIMUM SYSTEM)

ruse current
ruse duration
Duty factor

Mean input power

Rate  of rise  of voltage  pulse  (tp±1. 5Hs)

(tp>1.5HS)

Load mismatch  (v. s.w. r. )

CATII0DE

Indirectly heated

Vh

lh

Ih  (Surge)max.

rh  (cold)

Minimum warm up time

Min.            hck.

8.5      to      9.6

2023

200

13.5

9.0               13

Min.             Max,

15                   30                             A

2.75                    HS

0.  0011

630W

70               225                 kv/HS

70               200                kv/HS

1.5

13.75±1Ow        V

3.I   ±0.2        A

12A

0.53                     a

2. 5                min

Heating time . At ambient temperatures above 0°C the cathode must be heated
for at least 2. 5 minutes before the application of h. t. Below this temperature
the heating time must be increased to at least 4 minutes.
For mean input powers greater than 0 watts,  it is necessary to reduce the
heatervoltage immediately after the application of h. t.  in accordance with
the input power -heater voltage rating chart on page  C1.
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MAGNETRON

a

A

®

MOUNTING  POSITION

PRESSURISING

See operating notes

PHYSICAL  DATA

Weight Of magnetron

COOHNG

Temperatures

Anode block                                rrLax.

Cathode and heater seals    max.

YJI010

cry

5. 9kg               131b

15o                           0c

165                            0c

jin  adequate  air  flow  should  be  forced  through  the  cooling  ducts  on  the
magnetron to keep the anode blcok temperature below 150°C under any con-
dition Of operation . The heater-cathode terminal should also be sufficiently
cooled to keep its temperature below 165°C .

OPERATING  NOTES

=Ptuptutp::::::I:Z£:;£t::nmminis.0;:2k#:(:;ib6%£r22basbo;:::te.
The  output assembly must always be pressurized.  When the magnetron is

h°:W::Egg/cinri8:Lm4:t2CL:;dinL27:LFo:u:::Ssureonthewindowmustbehigher

TUNING  MECHANISM

The  frequeney Of  the magnetron  decreases with clockwise  rotation Of  the
tuner  drive shaft,  as viewed  directly  towa,rds  the waveguide  flange. ( See
page D4 .)
A digital indicator provides a visual indication of the magnetron frequency.
A number Of frequencies and the corresponding indicator settings a,re indi-
cated on the wa,ll of the tuner box.
Axial  stress on  the  tuner mechanism should  be avoided.  The  tuner shaft
should  therefore  be driven by a  flexible coupling.  The torque on the shaft
must neverexceed   13.8kg cm  (1.Oft lb).     Adjustment Of the tuning  mec-
hanism beyond  the  stated  frequency  lihits  must  not  be  attempted.   The
starting  torque  required  to  operate  the  tuner  shaft  is  max.  1.5kg cm
(0.108ft lb).   The   tuner  drive  should  be  Capable  Of  supplying 2.3kg cm
( 0 .166ft lb ) .
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OUTLINE  DRAWING  OF  YJ1010
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MAGNETRON

DIMENSIONS
In]n

195 . 25

95.94  ±  1.19
88 . 09

98 .42
76.20  ±  0.25
63.5  ±  0.25

7.14  ±  0.12
23.01  ±  0.79
58.40
73 . 02
38 .10

109.52  ±  2.39

Inches
7 . 687
3 . 777  ±  0 .047
3 .468
3 . 875

YJlolo

3.000  ±  0.010
2.500  ±  0.010
0.281  ±0.005                                dia.
0.906  ±  0.031
2.300
2 . 875
1. 500
4.312  ±  0.094

4.77±0.025                                       0.188±0.001
31.75  ±  1.57

101. 6

68.5     ±1.57
139 . 7

86 . 50
42.06  ±  1.19
96 . 52
83 . 82

7.92  ±  1.57
15.88  ±  0.79

46.48
37.44  ±  0.10
12 . 62
46.48
34.34  ±  0.10
28 . 50
13.11

3.96

21.08

13 . 72

+0.20
-0 .12

+0 .12
-0.20

6.35  ±  0.38
4.29  ±  0.12
3.17  ±  0.25

19.05

1.250  ±  0.062
4 . 000
2.687  ±  0.062
5 . 500
3 .406
1.656  ±  0.047
3 . 800
3.300
0.312  ±  0.062
0.625  ±  0.031

1. 830
1.474  ±  0.004
0.497
1. 830
1.352  ±  0.004
1.122
0 . 516

0 .156

0 . 830

0 . 540

+0 . 008
-0 . 005
+0.005
-0.008

0.250  ±  0.015
0.169  ±  0.005
0.125  ±  0.010
0 . 750

Millimetre dimensions  derived from original inch dimensions
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MAGNETRON

e

A

YJI010

a
I
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HEATER  VOLTAGE   PLOTTED  AGAINST  INPUT  POWER
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MAGNETRON

DEVELOPMENT SAMPLE DATA

YJ1020

QUICK  REFERENCE  DATA

Air-cooled magnetron designed for the marine navigational I`adar band.

Frequency

Power `output qused)

32. 6               Gc/s

40kw

A           E8=3ewafg|EC°3Jiunv]C:±£;.W±thGENERAL OPERAHONAL  RECoMMENDAT|oNs _

CIIARACTERISHCS

Min.                     Max.

Frequency
Fixed within the band
Pulse voltage  (I pulse = 12. 5 A)

31.8
11.5

R. F.  pulse power  output  (I pulse = 12. 5A)     30

ZiEI

lil

Frequency pulling (v. s.w. r.  = 1. 5)
Frequency temperature coefficient

Position of phase of sink from face
Of moon ting plate cut Of valve

Input capacitance
Frequency pushing

TYPICAL  OPERATION

R. F,  pulse power output          40
mty factor                                     o. oo02
Pulse duration                                0. 3
Pulse repetition frequency    670

Heater voltage  (running)             4. o
Pulse current                               12. 5
Pulse voltage                                 11. 7
Pulse input power                      146
Rate Of rise of voltage pulse 250

* Mean input current                        2. 5
Mean input power                         35
Mean r.I.  output power               8. o
Frequency pulling  (v. s.w. r.  =  1. 5  ) 35

*  Includes pre-oscillation current.

JANUARY  1964

0. 25                        0.4
6.0

4.0
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CATHODE

Indirectly heated,  dispenser type

Vh
Ih    (at5.OV)
rh (cold)
Ih  (surge) max.

5.0v
3.9A
0.16                     a
8.0A

Heating time.       At  ambient temperatures above   0  °C the cathode must be
heated  for  at  least    3  minutes  before  the  application  of  h.t.   Below  this
temperature  the  heating time  must be   increased  to  at  least    5  minutes.

For  mean  input  powers  greater  than  20 watts,   it  is  necessary  to  reduce
the  heater  voltage  immediately  after  the  application of h. t.  in acccirdance
with the input power-heater voltage rating chart on pagec2.

* h many applications involving short  pulse lengths and high pulse repetition
frequencies the mean current which would be calculated from the duty factor
is incl.eased by the pre-oscillation curl.ent.

In  determining  the   heater   reduction  is  it  necessary  to  obtain  the  mean
input  rrower  from  the  measured  meahi  inpiit  current X12,500.  The correct
value of nominal heater voltage is given by the curve on page C2.

ABSOLUTE  MAXIMUM  RATINGS

rise current
rinse duration
Duty factor
Mean input power

** Rate Of rise of voltage pulse
Load mismatch (v. s. w. r. )
Temperature of anode block
Temperature Of cathode and heater seals

**  See operating notes.

END  OF  LIFE  PERFORMANCE

The  valve  is  deemed to have reached end Of life when it fails to satisfy the
following :  -

R. F.  pulse power output (I pulse =12. 5 A)

Frequency

Within the band

nilse voltage  (I pulse = 12. 5A)

MOUNTING  POSITION

djrmARy 1964

24kw

Min.                     Max.

31.8        to         33.4              Gc/s

11. 5        to         13. 5                   kv

Any

Page D2
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MAGNETRON

PRESstHRISING

Waveg`iide output System

Input By8tem

PHYSICAL  DATA

Weigivt Of magnetron

-

Zil

A

Ziil

YJ1020

Min.                     Max.

8.7
450

in
4.19

Weight of magnetron in carton                    12. 81

in

45             lb/in2
2280               torr.

Ib/in2
torr.

kg

1.90

5.80

Cm

Dimensions of storage carton              7. Ox 9. 6xll. 2          17. 8x24. 4x28. 45

CcOI.ING

For  normal  operating  conditions,  a  low  velceity  air-flow, is  sufficient  to
keep within the marimum temperature limits.

OPERATING NOTES

** Rate of rise of voltage pulse
(hard  valve   modulator   )
pulse   duration   >   0.05 iJs

#Sdeutyi=a::°rn=L=.o°±::_#

Min.                      Max.

200                      300            kw/ „s

600           kv/„s

For pulse lengths between 0. 05¢s and 0. 02ps rates of rise between 300 kv/ps
and 600 kv/Hs can be tolerated, depending on the operatingconditions. Prior
reference should be made to Mullard Ltd in such instances.
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DIRENSI0NS

Inches                       Millimetres

3.437                                    87.3

2.531 ±  0.010                64.29±  0.25

3. 622                                  92

1. 937                                   49. 2

2.781±  0.010                 70.64±  0.25

0.217±0.039                    5.5±1.0

0.189                                      4.8

1. 874                                   47.6

5. 933                                  150. 7

3. 819                                   97

2. 087                                     53

0. 906                                    23

0.512                                   13

3.189        .                              81

2. 842                                   72.2

1.402±  0.039                 35.6  ±  1.0

1. 968                                    50

0.650±  0.059                 16.5±  1.5

0. 433                                    11

0. 906                                   23

0.169±  0.006                   4.30±  0.15

0.236±  0.004                    6.0±  0.1

0.524±  0.008                 13.3±  0.2

0.665±  0.008                 16.9±  0.2

0. 807                                    20.5

0.022 ±  0.018                   0.55 ±  0.45

0.492                                  12. 5

0. 591                                    15

0.079                                       2.0

0.591  ±  0.008                 15.0±  0.2

Inch dimensions derived from original millimetre dimensions.
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MAGNETRON
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YJ1020
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MAGNETRON Y11020

60S4oauCQ'u=IJJ20 yJ   1020   I 82127
Ill 1111 I

I

PIIlse  duratDutycycle on  -O.3JJ.S0.0002

SJE&40i~JCL~JaS!a20u.a:

. II

II

SJr®t„=129%Jaa't'0I<'o

operating  range
Ill 1111

1111 1111 I I I
0 5                                     10                                    15                                20

Anode  pulse  current (A)

ANODE  PUI.SE VOLTAGE,  R. F.  PULSE OUTPUT POWER AND

EFFICIENCY PLOTTED AGAINST ANOI)E  PULSE  CURRENT.
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HEATER VOLTAGE  PLOTTED ACIAINST MEAN INPUT POWER.
MEAN INPUT I>OWER = MEAN INPUT CURRENT x 12, 500.

JANUARY 1964 Page  C2

u



MAGNETRON YJ I 02 I

QUICK  REFERENCE  DATA

Fixed frequency magnetron  suitable for use in high-definition  shol`t-
range  radar  systems .

Frequency                                                                                             33                 GHz
Power output  (pulsed)                                                                   30                   kw
Con structi on                                                                                             Packaged

To be  read in  conjunction with
GENERAL OPERATIONAL  RECOMMENDATIONS -  MICROWAVE  DEVICES

®

Eil

OPERATING  CONDITIONS

R. F.  pulse power  output         25

Duty factor                                         0. 0001

Pulse duration                               0. 04

Pulse  repetition
frequency                                    2500

Heater voltage
(running)                                              4. 0

Pulse  current                               10. 5

Pulse  voltage                                 12.5

Pulse  input  power                     131

Rate of rise of
voltage pulse

Mean input current

Mean input power

Mean r.f .  output  power

Frequency pulling
(v . s .w . r .  = 1. 5)

CATHODE

Indirectly heated

Vh

]h  (at  Vh = 4 . OV)

Ih  (Surge)  max.

rh  (Cold)  min.

th-k min .

3030

0.0002                     0.0002

0.1                                 0.3

2000                             670

3.8                                3.8

12.5                             12.5

12.5                              12.5

156                               156

250                              250

2.5                                2.5

31.3                               31.3

6.0                                 6.0

4040

kw

4ts

pulse/s

kv/HS

rnA

W

W

rmz

3.8  to4.4              V

2.7to4.1               A

8.0A

0.16                       a

180s

Formean input  powers greater than  22 watts, it  is necessary to  reduce the
heater voltage immediately  after  application of h.t. in  accordance with the
input power-heater voltage rating chart on page 3.
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CIIARACTERISTICS

Min.

Frequency (fixed within the band)                    32. 7

Pulse voltage (Ipulse=12. 5A)                             11. 5

R.F.  pulsepower  outyut (Ipulse =12.5A)     27.5

Frequency pulling (v. a. w. r. = 1. 5)

Frequency temperature coefficient

Distance Of v. a.w.  minimum from face
of mounting plate into valve

Frequency pushing

RATINGs (ABsOLUTE MAzm4uM  sysTEM)

Pulse current
Pulse duration
Imty factor
Mean input power
Rate Of rise of voltage pulse < 0 .1Hs
Rate of rise of voltage pulse 20 .lps
Load mismatch (v. a. w. r. )

0.58

MOUNTING POSITION

PRESSURISING

To prevent arcing the pressure must exceed 450 torr.

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Max.

33. 4                   GHz

13.5                     kv

kw
5 0                       MHz

1.0     MHz/degc

3.15                 mm

4. 0            MHz/A

Max.

16A
0.5

0.0003
60

400
300

1.5

„S

W
kv/HS
kv/„s

Any

lb

4.2
12.8

in

Dimensions of storage carton                   178 x244x285            7. 0 x 9. 6xll. 2

COOLING

For normal operating conditions no additional cooling of the magnetron will
be  required to  keep  the  temperature  of the anode block and heater seals
below the stated maximum ratings.

Temperatures
Anode block max.  ®etween 2nd and 3rd fins)

Cathode and heater seals max.

ACCESSORY

Cfathode c onnector

APRIL 1969

15o                          0c

15o                         0c
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MAGNETRON
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HEATER VOLTAGE  PLOTTEI) AGAINST  MRAN INPUT  POWER
MEAN INPUT  POWER = MEAN INPUT  CURRENT x 12 500  x DUTY FACTOR

APRIL 1969 YJ1021  Page 3



®
iiiiii-A-

8±I
APRH- 1969

Fieference   plarre A

outlet   v-la  waveguide   WG22   to
take   flange   choke   coupling
Inter-Services    type
5985-99-083-0016
with   ring   nut   type
5985 -99 -083 -0020
cnd   seal   (rubber)   type
5985 -99 -083 -0021.
Locating   ring   type
5985 -99 -083 -0017
and    pla`in    llange    type
5985 -99-083 -0019
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MAGNETRON

DIMENSIONS

A

a

Millimetres

87.3

64 . 29 ± 0 . 25

92

49.2

70 . 64 ± 0 . 25

5.5    ±1.0

4.8

47.6

150 . 7

97

53

23

13

81

72.2

35.6    ±1.0

50

16.5    ±1.5

11

23

4 . 30 i 0 .15

6.0    ±0.1

13.3    ±0.2

16.9    ±0.2

20.5

0.55±0.45

12.5

15

2.0

15.0    ±0.2

YJ I 02 I

Inches

3.437                                max.

2 . 531 ± 0 . 010

3.622                                max.

1.937                                 max.

2 . 781 ± 0 . 010

0 . 217 ± 0 . 039

0 .189

1. 874

5 . 933

3 . 819

2.087

0 . 906

0.512

3 .189

2 . 842

1.402 ± 0 . 039

1. 968

0 . 650 ± 0 . 059

0.433                               max.

0.906                                max.

0 .169 ± 0 . 006

0 . 236 ± 0 . 004

0 . 524 ± 0 . 00 8

0 . 665 ± 0 . 008

0.807                                max.

0 . 022 ± 0 . 018

0.492                                min.

0.591                                 min.

0.079                                  min.

0 . 591 ± 0 . 008

Inch dimensions derived from original millimetre dimensions .
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MAGNETRON

A

Zil

A

YJ 1030

QUICK  REFERENCE   DATA

Rugged magnetron with low frequency temperature coefficient ,  suitable
for high altitude operation.

Frequency  (Mechanically tunable)

Power output  toulsed)

Construction

5.65     Gc/a

120W

Pachaged,  coa]dal output

Tobe read inconjunctionwith GENERAL OPERATIONAL  RECOMMENDATIONS  -
MICROWAVE  DEVICES.

CHARACTERISTICS

Min.                       Max.

Frequency
Tunable over the range                                    5. 4

Pulse voltage  (I  pulse  =  0.8 A)                               1.00
R. F.  pulse power output  (I pulse  =  0.8 A)     70
Frequency pulling  (v. s.w. r.  =  1. 5)
Frequency temperature coefficient

Frequency modulation under vibration
of 12g  (50-2000c/s)

Input capacitance
Frequency pushing

TYPICAL  OPERATION

R. F.  pulse power output
Duty I actor
fulse duration
Pulse repetition frequency

Heater voltage  (running)
fulse current
mlse voltage
fulse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.I.  output power
Frequency pulling  (v. s.w. r.  =   1. 5 )
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CATHODE

Indirectly heated

Vh
Ih

5.0V
0.5A

Heating time.       At  ambient temperatures  above    0  °C the cathode must be
heated  for  at   least o. 5 minutes  before  the  application  of  h.t.

ABSOLUTE   MAXIMUM  RATINGS

mlse current
ruse duration
mty factor
Mean input power
Rate  Of rise of voltage pulse
Load mismatch  (v. s. w. r. )
Temperature of anode block

MOUNTING  POSITION

NOVEMBER  1964

Max.

1.0A
3.0
0. 002
2.5
8.0
1.5

100

HS

W
RTIV  / w.s

Oc
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MAGNETRON

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton                           9. 0

ft

A

A

YJ1030

incm
Dimensions  of storage  ca.rton                 12.5x 11.5 x 11.0         318 x 292x 279

Cool.ING

In normal  circumstances natural cooling is  adequate but where the ambient
temperature is abnormally high, or where convection cooling is   restricted,
provision for conduction  cooling rna.y be  made by a clamp,  of non-magnetic
material,  around the body.

OUTPUT CONNECHON

Output vj.a 50S2  T. N. C.   Male  Connector

NOvEueER 1964 Page  D3



DIMENSIONS

inches

A                             4.006  ±  0.069

8                               1.270±  0.010

C                                1.348  ±  0.010

D                                1.742±  0.030

E                               1.545  ±  0.030

G                                0.709±0. 008

H                                0.640

J                                 0.876±0.010

K                               0.502±  0.010

L                               0.177±0.004

M                              0.295  ±  0.020

N                               0.394  ±  0.010

S                                 0.167  ±  0.010

T                              1.06

U8.0

Millimetres

101. 75  ±  1. 75

32. 25  ±  0. 25

34. 25  ±  0. 25

44.25  ±  0.75

39.25  ±  0.75

18. 0 ±  0. 2

16. 25                max.

22. 25  ±  0. 25

12. 75  ±  0. 25

4.5  ±  0.1

7.5  ±  0.5

10. 00 ±  0. 25

4. 25 ±  0. 25

27.0

203                       min.

V                                  0.192  ±  0.001                          4.875  ±  0.025

W                              1.024  ±  0.016                          26.0±  0.4

Y                                0.077±0.022                               1.95  ±  0.55

Inch dimensions derived from original millimetre dimensions.
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MAGNETRON

?#cpuiaY:ac5oonf|ector

-

n

YJ1030

Tuner   locklng  screw
6BA  hex.  socket
set  screw

Plane  Y

Anode   temperature
meQsuring  point
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MAGNETRON YJ1030
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Anode  pulse   current  (A)

ANODE  PULSE VOLTAGE,  R. F.   PULSE  OUTPUT  POWER AND  EFFICIENCY
PLOTTED AGAINST ANODE  PULSE  CURRENT
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MAGNETRON

_    _  rl`-
TENTATIVE I)ATA

QUICK REFERENCE DATA

Fixed frequency 'X' band pulsed magnetron.
Suitable for high altitude operation.

YJ1040

Frequency                                                                                               9. 37 5           Gc/8

Power output (pulsed)                                                                      14                       kw

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MCROWAVE  DEVICES

CIIARACTERISTICS

rmn.
Frequency

Fixed within the band                                     9. 345

Pulse voltage  ¢pulse = 5. 75A)                               5. 9

R.F.  pulse power output  ¢pulse=5.75A)      12.5

Frequency pulling  (v. s.w. r.  =1. 2)

Frequency temperature coefficient

Input capacitance

TYHCAL OPERATION

R. F.  pulse power output
Duty factor
fulse duration
Pulse repetition frequency
Heater voltage  (running)
Pulse current
Pulse voltage
ltlse input power
Rate Of rise Of voltage pulse
Mean input current
Mean input power
Mean R. F.  output power
Frequency pulling  (v. s.w.I.. =1. 2)

APRIL  1965

Max,

9. 405            Gc/s

6.3                    kv

kw
15                   Mc/s
-0. 25             Mc/s

per de8C
8.0                      pF

400                                p.p. s.
6.3
5.75
6.1

35
70
5.75
5.6
2.24

12

V
A

kv
kw

kv/HS
InA

W
W

Mc/s
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CATHODE-

Indirectly heated

Vh

Ih

i
6.3V

0.5too.6     A

4oo                  c/a

Heating time.       At ambient  temperatures above  0°C  the cathode  must  be
heated for at  least  1. 5  minutes  before  the  application  of h.t.   Below  this
temperature the  heating time  must be  increased to  at  least  2.0  minutes.

ABsoLUTE MAxlrmM RATINGS

Pulse current
mBe duration
Duty factor
Mean input power
Rate Of rise of voltage pulse
Loa,d mismatch  (v. s.w. r. )
Temperature of anode block

Min.                     Max.
5.0                         6.5                    A

2.5                      HS
0. 0015

60
80
1.2

120

W
RTN/pe        'u

Oc

END 0F LIFE  PERFORMANCE

The valve is deemed to ha,ve reached end Of  life when it  falls to satisfy  the
following: -

R. F.  pulse power output apulse = 5. 75A)

Frequency

Within the band

rise voltage apulse = 5. 75A)

MOUNTIN G POSITION

APRIL  1965

10kw

Min.                    Max.

9.345               9.405      Gc/s         u
5.9                        6.5                 kv

Any

Page D2
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i    MAGNETRON

a

h

rl

YJ1040

PRESSURISING

The valve is  fitted with flying leads and  the output waveguide is  sealed with
a vacuum tightwindow to allow operation at high altitude without pressurising.
Operation to 60 000 ft can be  achieved.
The .output window must not be pressurised.

PHYSICAL DATA

Weight of magnetron

lbkg

3.75                           1.7

CcOENG

In  normal circumstances natural cooling is adequate but  where the ambient
temperature   is   abnormally  high,   or   convection   cooling  is   restricted,
artificial cooling may be necessa.ry to keep the block temperature below the
permitted marimum.

APRIL  1965 Page D3



D"ENSIONS

N

P

Q

EE

Inches

3.19

2.19

1.19

6.0

Millimetres

81

55. 6                               max.

30. 2                              max.

152

Inch dimensions derived from original millimetre dimensions ,

except dimension "EE''.

APRIL  1965 Page D4
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MAGNETRON

OUTLET   VIA   WAVE:GulDE:     WG16
T0   TAKE   BOLTE:D   FLANGE:   CHOKE

Ziil

a

1
APRIL  1965

DIMENSIONS

Inches

A            4.47

8            4.10±0. 004

a             0.17±0.003

D              0.175±0. 003

E             0.19

F4.0

G1.9

H             1.64

J              1.219±0.003

K             1.219±0. 004

L             1.269±0. 004

M             1.00

R            0. 25

S               0.125±0. 010

T             3.23

U             2.4±0.12

V             3.0±0.12

X             0.457±0.003

Y             0.640±0. 004

Z              0. 910±0. 004

JIA          0. 9± 0.12

88         1.8±0.20

CC          0.4

DD         0. 36

YJ1040

Millimetres

113. 5

104 . 2± 0.10

4. 32 ± 0. 08

4. 45 ± 0. 08

4.8

102

49

41.7

30. 99 ± 0. 08

30. 99± 0.10

32. 51 ± 0.10

25. 4                           max.

6. 4                          max.

3.18± 0. 25

82. 6                           max.

64 ±3 . 0

76 ± 3. 0

10.16 ± 0. 08

16. 25 ± 0.10

22. 68 ± 0.10

22 ± 3. 0

45 ± 5. 0

10                               max.

9. 5                                maLx.

hch dimensions derived from
original millinetre dimensions
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MAGNETRON

a

A

a

YJ1050

QUICK REFERENCE DATA

Fixed frequency 'X' band pulsed magnetron .  Suitable for high altitude
Operation .

Frequency                                                                                           9. 24          GHz

Power output  toulsed)                                                                22                  kw

Constl.uction                                                                  Packaged ,  flying leads

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  -MICROWAVE  DEVICES

OPERATING  CONDITIONS

R. F.  pulse power output

Duty factor

fulse duration

Pulse repetition frequency

Heater voltage  (running)

fulse current

mse voltage
mlse input power

Rate of rise of voltage pulse

Mean input current

Mean input power

Mean r .f .  output power

Frequency pulling  (v . s . w . r . = 1. 2)

CATHODE

Indirectly heated

Vh

Ih

Frequency of heater supply

kw

HS

800                  p.p.s.

6.3V

7.5A

7.5                   kv

6.25               kw

0                   lIV/H S

3.0                  rnA

22.5                       W

8.8W

12                     MHz

6.3V

550                       rnA

400                         Hz

Heatlngtlme.   At  ambient  temperatures  above  0°C  the  cathode  must  be
heated for at least 45  seconds before the application of h .t . Below this tem-
perature the heating time must be increased to at least  1.0 minute.

AUGUST  1967 YJ1050   Page D1



CHARACTERISTICS

Min.                   Max.

Frequency fixed within the band                     9.21        to         9. 27            GHz

Pulse voltage  qpu]se=7.5A)                            7.0                        7.7                   kv

R.F.  pulse power  output  apulse=7.5A)   20

Frequency pulling  (v . s .w . r . = 1. 2)

Frequency temperature coefficient

Frequency pushing

RATINGs  (ABsOLUTE MAxlMUM srsTEM)

ELlse current

ELse` duration

Duty factor

Mean input power

kw
15                     MHz

-0.25             MHz

per degc
1.5                MHz

perA

Min.

6.0

Rate of rise of voltage pulse

I.oad mismatch  (v . s .w . r .)

END OF  LIFE  PERFORMANCE

The valve is  deemed to have reached end of life when it fails to satisfy the
following : -

R.F.  Pulse power output  qpulse=7.5A)                                       16                kw

Min.                            Max.

Frequency fixed within the band                     9.21           to            9.27       GHz

ELIsevolta8e¢pulse=7.5A)                             7.0              to             7.9            kv

MOUNTING rosITION                                                                                                           Any

pREssuRrslNG
To  meet  the  reduced atmospheric pressure during high altitude operation
the  output  waveguide  is  sealed  with a vacuum tight window.  Operation up
to  60000ft  is  offered  provided  a  choke coupling is used but on no account
is pressurisation of the output window  permitted.  A  protective  cover  for
the window is  supplied.

AUGUST  1967 YJ1050  Page D2
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MAGNETRON

PHYSICAL DATA

Weight of  rna.gnetron

Weight of magnetron in carton

Dimensions  of storage carton

a

a

n

YJ1050

1.2                   kg

2.3                 kg

19 . 7 x 20 . 3 X 24 . 8  cm

Cool.ING

in normal circumstances natural cooling is adequate ,  but where the ambient
temperature is abnormally high,  or convection cooling is restricted,  arti-
fical  cooling  may  be  necessary  to  keep  the block  temperature below the
permitted maximum.

Temperature

Anode block max.

AUGUST  1967

120                   0c
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OUTLINE  DRAwrlNG OF YJ1050

Outlet  via  wovegiiide  WG16

:gut:,i:gb::te€Ef:a:gEcC.h:5:2
Joint  Services  type   5985-99-083~0051

All   dimenslons   in   mm 1858 511

DIMENSIONS

Millimetres           Inches                                  Millimetres            Inche s
152                             5. 98                                                   41. 7                            1. 641                      max.
113.5                        4.468                   max.                  32.51   ±0.10        1.280±0.004
104.2   ±0.1         4.102±o.oo4                               30.99   ±0.081.220±0.003

98                              3.86                                                    30.22                          1.189                      max.
84                            3.3o                     max.                 25.4                           1. 000
78                              3. o7                                                   11. 5                            0.452                      max.
65.75±2.25       2.588±0.088                                  4.8                             0.189
56.1   ±0.7         2.2og±o.o27                                 4.445±0.075     0.175±0.003    cia.
55                             2.16                     max.                    4.32   ±0.08       0.170±0.003    cia.
54.2                         2.134                   min.                      3.175±0.125     0.125±o.oo5

AUGUST  1967 YJ1050   Page  D4
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MAGNETRON

a

®

YJ1050

B5854
1'111

i P =  O.5HS

P .r. f.  =  800 p. P. S.

F r equency   P u '1 in 9 1 2 M Hz

I

0 P er at I ng ra n ge

11
6.0                                  7.0                                  8.0                                  9.0

Anode   pulse    current.  (A)

ANODE  PULSE  VOLTAGE,   R.F.  PuljsE  OUTPUT  POWER AND
EFFICIENCY  PLOTTED  AGAINST  ANODE  PULSE  CURRENT

AUGUST  1967 YJ1050   Page  C1
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MAGNETRON

f\

ZEE

Zi]

PRELIMINARY   DATA

QUICK  REFERENCE  DATA

YJ I 060

Fixed frequency  'X'  band pulsed rna.gnetron.  Suitable  for high
altitude operation.

Frequency

Power output   (pulsed)
9. 375                     Gc/s

20kw

Tobe read inconjunctionwithGENERAL OPERATIONAL  RECOMMENDATIONS -
MICROWAVE  DEVICES.

CHARACTERISTICS

Min.                      Max.

Frequency
Fixed within the band 9.345                      9.405

Pulse volta.ge  (I pulse =7.5   A)                               6.4                        7.4
R.F.  pulse power  output  (I pulse  =  7.5  A)     18
Frequency pulling  (v. s.w. r.  = 1. 5)
Frequency temperature coefficient

Input capacitance

TYPICAL  OPERATION

R. F.  pulse power output
Imty factor
ruse duration
Pulse repetition frequency

Heater voltage  (rurming)
Pulse curt.ent
rinse voltage
ruse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.f.  output power
Frequency pulling  (v. s.w. r.  =  1. 5  )

sEPTErmER 1963

15
-0. 25

M
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E='
CATHODE

Indirectly heated

Vh
Ih

6.3
0.55

Heating time.       At  ambient temperatures above     0 °C the cathode mustbe
heated  for  at  least  2   minutes  before  the  application  of  h.t.   Below  this
temperature  the  heating time  must be   increased  to  at  least   3   minutes.

For  mean  inpLit  powers  greater  than  25 watts,  it  is  necessary  to  reduce
the  heater  voltage  immediately  after  the  application of h. t.  iD accordance
with the input power-heater voltage rating chart on page  C1.

ABsOLUTE  MARIMUM  RATINcrs

rise current
ruse duration
mty f actor
Mean input power
Rate of rise of voltage pulse
Load misma,tch  (v. a. w. r. )
Temperature of anode block

MOUNTING  POSITION

Max.

8.0A
2.5
0. 002

80
60
1.5

120

Any

«8

W
YN!N/pe

Oc

PRESSURISING

The  valve  ls fitted with flying leads and the output waveguide is sealed with
avacuum tightwindow to allow operation at high altitude without pressurising.
Operation to 60, 000 ft can be achieved.

SEPTEMBER  1963 Page D2
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MAGNETRON

plr¥slcAL  DATA

Weight Of magnetron

Weight of magnetron in carton                       5. 5

f\

A

a

YJ I 060

inmm

Dimensions  of storage carton        7.75 x 8.0 x 9.75           197  x 203 x 248

CcOENG

Innormal circumstances natural cooling is adequate,  but where the ambient
temperature is abnormally high, or convection cooling is restricted artificial
coolingmaybe necessary to keep the blcek temperature below the permitted
maximum

SEPTEMBER  1963 Page D3



DIMENSIONS

Inches                Millimetre s

4.47                         113.5

4.103±0.004104.2±  0.1

0.17  ±0.003           4.32±  0.08

0.175±0.003         4.45±  0.08

0.19                             4.8

4. 0                          102

1. 93                          49

1.64                          41.7

1.22+0.003         30.99±0.08

1.22±  0.004       30.99±0.I

1.28±0.004        32.51±0.1

1.0                             25.4

0.125±  0.01           3.18  ±  0.25

3.25                           82.6

2.52+0.118           64 I 3

3.0+0.118             76  ± 3

0.400±0.003         10.16±0.08

0.640+0.004        16.25±0.10

0.goo+0.004         22.86±0.10

0.88+0.118           22  ±  3

1.8+0.197              53  ± 5

0.39                           10

0.38                             9.5

Inch dimensions are derived from the original millinetre dimensioDs

SEPTEMBER  1963 Page D4
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MAGNETRON

a

EiH

OUTLET    VIA   WAVE:GUIDE     WG16
TO   TAKE    BOLTED   F.LANCE:    CHOKE

YJ I 060

EZH

SEPTEMBER 1963 Page D5



COMMON  HEATER/CATHODE  LEAD DENTIFIED BY A SLEEVE

DIMENSIONS

N

P

Q

EE

Inche s                 Millimetres

3.19                             81

2.19                        55.6                                max

1.19                        30.2                                mar

6.0                            152

Inch dimensions are derived from the original millimetre dimensiohs

SEPTEMBER  1963 Page D6
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MAGNETRON

A

YJ I 060
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HEATER VOLTAGE  PLOTTED AGAINST INPUT  POWER
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MAGNETRON

®

rl

A

YJ107l

QUICK REFERENCE DATA

Flxed frequency  'X' band magnetron

Frequency                                                                                     9.41        Gc/s

Power output  ®ulsed)                                                              10. 5             kw

Construction                                                             Packaged,  flying leads

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  - MCROWAVE DEVICES

cHARACTERISHcrs

rm.            Max.
Frequency fixed within the band                        9. 38              9.44           Gc/s

Pulse voltage  ¢pulse = 6.OA)                               5. 5                 5.9                  kv

R.F.  pulsepower output  apulse=6.OA)         9.0

Frequeney pulling (v.s.w.r.  = 1.5)

Frequeney temperature coefficient

Distance  Of   v.s.w.  minimum from face
of mounting plate into valve

Frequeney pushing

FEBRUARY  1966

kw
15                 Mc/a
-0.25          Mc/s

per degc

16.5                22.5                 mln

2.0            Mc/s
perA

Page D1



O PERATING OONI)ITIONS

R. F.  pulse power output

Ifuty f actor

Pulse duration

Pulse repetition frequency

Heater voltage (running)

Pulse current
mse voltage
rise input power
Rate of rise of voltage pulse

Mean input current

Mean input pewer

Mean r.f . output pewer

frequency pulling (v.s.w.r.  = 1.5)

*This includes precoscillation current.

CIATH0I)E

hdirectly heat ed
Vh

i

Min.              Max.

10.5                 10.5 kw

0.0001            0.0005

0.1                  0.5                    pe

1000                 1000                p.p.a.

6.3                   6.3                      V

6.0                   6.0                       A

5.7                  5.7                  kv

34.8               34.8                 kw

110                 100               kv/«s

0.65*              3.0                 rnA

3.48              17.4                      W

1.1                   5.5                     W

14                   14                 Mc/s

6.3V

0.55                   A

Heating time

At  ambient  temperatures  above  0°C  the cathode must be hea.ted for at
least  2  minutes  before  the  application  Of h.t.  Below this temperature
the heating time must be increased to at least 3 minutes .
For mean input powers greater than 25 watts, it is necessary to reduce
the heater voltage immediately after the application of h.t .  in accol.dance
with the input power-heater voltage rating chart on page C2 .

RATINGS  (ABsOLUTE MAIZIMUM SYSTEM)

Pulse ourrent

mlse duration
Imty I actor

Mean input pewer

Rate of rise of voltage pulse

lioad mismatch  (v . s .w .r .)

Temperature of anode block

FEBRUARY  1966

rm.            Max.
4.5                   7.0

1.0

0.002

85

120

1.5

120

A

pe

W

kv/4S

Oc

Page D2
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MAGNETRON

A

®

A

®

YJ107I

END OF HFE pERroRMANCE

The valve is deemed to have reached end Of life when it fails to satisfy the
following:

R.F.  pulse power output ¢pulse = 6.OA)                    7.0                             kw

in.          Mar.
FTequency fixed within the band

Pulse voltage apulse = 6.°A)

rouNENG roslTloN

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions Of storage carton

9.38     to      9.44           Gc/a

5.5       to      6.0                  kv

cry

|bkg

3.0                    1.4

5.7                    2.5

in
7.75X8.OX9.75            20X21X25

cOENa
In normal circutnstances natural cooling is adequate,  but when the ambient
temperature  is  abnormally  high  a flow of cooling air between the cooling
fins may be necessary to keep the anode block temperature below the per-
mitted nmajdmun .

FEBRUARY  1966 Page D3



E3EE

EE
k.hh

Cathode -Yellow  lead
Heater - Green  lead

Dir®ctlon  ot
air  blast

NOTES

1.  The protector sleeve shallbewithin 5° of a normal to reference plane  C .

2.  A  cylinder  0.33in  (8.38mm)  diameter  centred in the holes  shown shall
clear the side of the magnet .

3.  The  outlet  via    the  waveguide  WG16  is  to  take  a  bolted  flange  choke
coupling,  Joint Services type  5985-99-0830051.

FEBRUARY  1966 Page D4
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MAGNETRON YJ107I

YJ 1 0 7 1 a I 655
I

tp=0.IL,S

lpR. F= 000 p. p.s.
Frequency  pul ling = 14 Mc/sLoadv.s.w.r:=I.05

I

I

i

Pe rat I n9 ra n 9 e = ==

4.0                    5.0                    6.0                    7.0

Anodt2  pulse  current (A)

ANODE  PUISE  VOLTAGE,  R. F .  PUI.SE OUTPUT  POWER AND
EFFICIENCY  PluoTTED AGAINST ANODE  PulusE  CURRENT
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MAGNETRON YJ107l

RIElm DIAGRAM
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QulcK  HEATING
MAGNETRONS

DEVE LOPMENT SAMPLE  DATA

YJ I o80
Y11082

QUICK  REFERENCE  DATA

Quick heating magnetrons for microwave heating applications
The YJ1080 is water cooled.
The YJ1082 is fol.ced-air cooled.

Frequency                                                                                                2. 45  Gc/s
Power output (c. w. )                                                                                 2. 5        kw
Minimum defy before applying H. T.                                           10               s
Construction                                                      Packaged,  Ceramic and Metal

Eiil

Unless otherwise shown,  data is applicable to both types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Measured at la = 800mA with v. s.w. r.  = 2. 5  in "phase  of sync. "*

Min.            Max.
Frequency fixed within the band                                2. 425  to   2. 475             Gc/s

Operating voltage range  (d. c. )
withintherange                                                              4.7      to   5.2                     kv

*"phase  of  sync"  is  at  the  following  distance  from  the   reference   plane
(see  drawings)

YJ1080                      0. 345^

YJ1082                      0. 255^
OPERATION    FROM    SINGLE-PHASE    FULL-WAVE    RECTIHER   VITHOUT
SMOOTHING  FILTER

Operating conditions

The dynamic impedance of the power supply must be such that the given
ia (Pk) max.  is not exceeded.

Filament current  (running)
Mean anode current
Peak anode current
Load mismatch  (v. s.w. r. )
Pout  (V. S. W. r.   2. 5  in phase  of sync. )

AUGUST  1965

25A
800                      rnA
2.0A
2.5
2.5                 kw
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RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Filament current
Mean anode current
Peak anode current
Load mismatch  (v. s.w. r. )

in the region ±0.1^ about phase Of sync
instantaneous value*

in the remaining region
Temperature Of the ceramic-metal seals
Temperature of the anode block              YJ1080

YJ1082             - 180

*max.  duration 20ms,  max.  duty  ratio  0.2. Moding   must  be  avoided by the
use of an appropriate coupling system.

CATHODE

Directly heated thoriated tungsten mesh
*If `startin8)

Vf  (Starting)

If (Surge) max.

rf  (Cold)

Minimum delay before applying H. T.

54

approx.     3.5

140

0. 008

10

*Temporaryfluctuationsnot exceeding +3 and -6% ..f the nominal value of
the heater current are permissible.

OUTPUT  CONNE CTION

50Q.  1  5/8 in.  coaxial transmission line.

COOLING  ryli o8O)

Water cooled (see curve  on page  C1)

A plate is provided for mounting a thermal switch to protect the valve in the
eventofwaterfailure.  This  switch must operate at a temperature not higher
than  150°C.

COOLING  CyJ1082)

Forced-air cooled

#:Lm=::=::::t::Fmng7=Tnre(64ft3/min)
at a pressure of 30mm  (1. 2in. ) water

4o0c

A plate is provided for mounting a thermal switch to protect the valve in the
event of failure of the cooling air.  This  switch must operate  at a temperature
not higher than 18o0C.

AUGUST  1965 Page  D2

EEZ



QUICK  HEATING
IvlAGNETRONS

ZEE

ZiH

Zil

ZiE

YIIO80
Y11082

MOUNTING  POSITION                                                                                                               Any

In equipment , the following minimum distances should be maintained between
the magnet and magnetic materials.

(see outline drawing).
directions a and d
directions b and c

PHYSICAL DATA

Weight of magnetron YJ1080
YJ1082

ACCESSORIES

Cap nut
Spring ring
Filament terminal cooling clip

AUGUST  1965

40-
110                 mm

1bk8
1LO                5.0
15.4                7.0
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OUTLINE  AND DIMENSIONS YJ1080

a.`7®1

A

8
C

D

E

F

a
H

Inches

9.37

5.91

6.57

3.25

0.49

0.79

0.51

0.35

\r-63:
E<yF<

uecj*.
H

_C

rat

Tl
I

DJC \Temmeou
ng

Millimetres

238       max.

150

167       max.

82.5

12.5

20

13

9.0

Inch dimensions derived from original millimetre dimensions

AUGUST  1965 Page D4
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QulcK  HEATING
MAGNETRONS

OUTLINE  AND  DIMENSIONS YJ1082

ZiiFI

f,

Zil

lil

Inches

9.44

7.87

1.18

2.20

5.98

3.22

7.55

5.51

2.36

0.20

0.52

0.35

YJ I 080
YJ1082

Millimetres

240       max.

200       max.

30

56

152

82

192

40

60

5

13.2

9

Inch dimensions derived from original millimetre dimensions

AUGUST  1965 Page D5
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QulcK  HEATING
MAGNETRONS

lil

ill

I yJlo8o   I I B4477

MaX im u in 0ut let  tempe ratu r e =7 0.C

<a,
a

a
a,

\
®

\,

a,
/ i.'

`

/ b`
a 11

qS I

J a

J

/
J

J/

/
0                                  0.5                               1.0                                 1.5                             2.0

Rc)te  of  flow  of  water(litres/min)

COOLING CURVES  FOR YJ1080

AUGUST  1965 Page C|
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QulcK  HEATING
MAGNETRONS

AUGUST  1965

\ZiEI
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MAGNETRON

ft

r\

YJIO90
YJIO9I

TENTATIVE DATA

QurcK REFERENCE DATA

Mechanically tunable rugged magnetron with low frequency temperature
coefficient and pulling figure.   Suitable for high altitude operation.

Frequency

Power output Oused)

YJ1090
YJ1091

9.0 to 9.5                  Gc/s
8.5 to 9.0                  Gc/s

50w

To be read in conjunction with GENERAL OI'ERATIONAli RECOMMENDATIONS-
MICROWAVE  DEVICES.

Unless otherwise shown data, is applicable to both types.
CHARACTERISTICS

Frequency                               YJ10 9 0
'nmable over the range    YJ1091

Pulse voltage  ¢ pulse = 0. 9 A)
R. F.  pulse power output a pulse = 0. 9 A)
Frequency pulling (v. s.w. r.  = 1. 5)
Frequency temperature c oefficient

over the range T anode 6o to |oo°c
Frequency modulation under

vibration of 12g (50-2000c/s)
hput capacitance
Frequency pushing a pulse = 0. 9 A)

Min.                    Max.

9.0                              9.5
8.5                             9.0
1. 025                          1.350

30
3.0
0.1

3.0
6.0

25

Mc/s
pF

ke/s
per nrfu

r¥PICAL  OPERATloN   at  f = 9.25Gc/s   trJlo90)   and  I = 8.75Gc/s   ¢dlogl)

R. F.  pulse power output
Imty factor
Pulse duration
Pulse repetition frequency

Heater voltage  (running)
Pulse current
rinse voltage
mse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.f.  output power
Frequency pulling (v. s.w. r.  = 1. 5)
Frequency pushing

OCTOBER 1964

50W
0. 002
1. 0                „s

2000            p.p. s.

Page D1



CATHODE

indirectly heated
Vh

th

5.0V

0.5A

Heating time.    At  anbient  temperatures  above   0°C   the  cathode  must  be
heated for at least 0. 5 minute before the application Of h.t.

ABSoLUTE MAInMUM RATINGS

Pulse current
mlse duration
mty factor
Mean input power
Rate Of rise Of voltage pulse
Load mismatch (v. s.w. r. )
Temperature Of anode block

Max.

1.1A
2. 0                       pus

0. 004
6.0

10.0
1.5

100

W
kv/«s

Oc

END OF IIFE PERFORMANCE

The valve is deemed to have reached  end of  life when  it fails to  satisfy the
following 3 -

R. F.  pulse power output a pulse = 0. 9 A)

Over the frequency                 YJ1090
band                                      YJ1091

Pulse voltage  a pulse = 0. 9 A)

MOUNTING POSITION

20W

Min.                     Max.

:::      to
1.025   to

:::         Gc/s
1.350            kv

Any

COOLING

In normal circumstances natural cooling is  adequate but where the  ambient
temperature is abnormally high,  or where convection cooling is  restricted,
provision for conduction cooling may be made by a clamp,  Of  non  magnetic
materia,I,  around the body.

OPERATING NOTE

Adjusfroent Of the tuning mechanism beyond the stated frequency limits must
not be attempted.

PHYSICAL DATA

Weight of magnetron

OCTOBER 1964

|bkg
0.5                          0.23

Page D2
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MAGNETRON

Elm

OCTOBER 1964

•J
DrmNsloNs

Inches

A                4.006  ±  0.069

a                1.270± 0.010

C                  1.348 ±  0.010

D                 1.742 ±  0.030

E                 1.644 ±  0.014

F                 0.207  ±  0.010

a                 0.709 ±  0.008

H                 0. 640

N                 0.394 ±  0.010

S                  0.167  ±  0.010

T                1.063

U8.0

V                 0.192 ±  0.001

W                1.024 ±  0.016

YJlo90
Yllo9l

Millimetres

101. 75 ±  1. 75

32. 25 ± 0. 25

34. 25 ± 0. 25

44. 25 ±  0. 75

41. 75 ± 0. 35

5. 25 ±  0. 25

18 ±  0. 2

16.25  max.

10. 0 ±  0. 25

4. 25 ±  0. 25

27.0

203  min.

4. 875  ±  0. 025

26 ±  0.4

nch dimensions derived from original
millimetre dimensions.
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MAGNETRON

f\

rl

YJ I I 00

YJ I I 0 I
TENTATIVE DATA

QUICK REFERENCE DATA

Mechanically tunable rugged magnetron with low frequency temperature
coefficient,  suitable for high altitude operation.

Frequeney YJ1100
YJ1101

I>ower output fused)
ff3ifeifekir±,rfe

9. 0 to 9.5        Gc/s
8.5 to 9.0        de/s
180W

Tobe read in conjunction with GENEIIAL OPERATIONAL RECOMMENIAHONS-
MICROWAVE DEVICES.
Unless otherwise shown data ls aLpplicable to both types.

CHARACTERISTICS

Frequency                           YJ110 0
Tunable over the range    YJ1101
Pulse voltage a pulse = 0. 9 A)
R. F. Lpulse power Outryit  a pulse = o. 9 A)
Frequency pulling (v. s. w. r.  = 1. 5)
Frequency temperature coefficient

over the range  T anode 60 to 100°C
Frequency modulation under
vibration Of 12g (50-2000c/a)
nprt capaeitance
Frequency Pushing ¢pulse = 0. 9 A)

Mar.

9.5
9.0

1.025                     1.350

3. 0          Mc/s
6.0                pF

25               ke/a
per rnA

T¥HCAL OPERATION at f = 9. 25Gc/s ar.lloo) and i = 8. 75Gc/s or.ilol)

R. F.  pulse power outyut
Imty factor
ruse duration
Pulse repetition frequency

Heater voltage (ruining)
"se current
ruse voltage
ruse input power
Rate of rise Of voltage pulse
Mean input current
Mean input power
Mean r. I.  output power
Frequency pulling (v. a.w. r.  = 1. 5)
Frequency pushing

OCTOBER 1964

180W
Q. 002
1.0                „s

2000              p.p. s.

5.0
0.9
1.18
1.06

10
1.8
2.12
0.36

10
10

Page D1



CATHODE

indirectly heated
Vh
in

5.0V
0.5A

Heating  time.    At  ambient  temperatures  above   0°C  the  cathode  must be
bea.ted for at least 30 seconds before the application Of h.t.

ABsoLUTE MAzm4uM RATTNGs

ruse current
ruse duration
mty factor
Mean input power
Rate of rise Of voltage pulse
Load mismateh (v. a.w. r. )
Tempera.ture of anode block

Mar.

1.1A
2. 0                 „s
0. 004
6.0W

12            kv/ps
1.5

100
Oc

END 0F IIFE I]ERFORMANCE

The valve is deemed to  have reached  end Of  life when it fails to satisfy the
following: -

R. F.  pulse power output a pulse = 0. 9 A)

Pulse voltage a pulse = 0. 9A)

MOUNTING POSIHON

OCTOBER 1964

120W

1. 025       to       1. 350            kv

Any

Page D2
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MAGNETRON

I'HYSICAL DATA

Weight of magnetron

a

YI I I 00
YJ I I o I

CCX)ENG

In normal  circumstances natural cooling is adequarfe  but where  the ambient
temperature is abnormally high,  or where convec,tion cooling is restricted,
provision for conduction Cooling  rna.y be made by aL clamp,  Of  non-magnetic
materia.1,  around the body.

OPERATING NOTE

Adjustment Of the tuning mechanism beyond the stated frequency limits must
not be attempted.

OCTOBER 1964 Page  D3



DIMENSIONS

Inches

A                             4. 006  ±0.069

8                             1.270 ±0.010

a                             1.348  ±  0.010

D                              1.742 ±0.030

E                             1.644  ±0. 014

F                              0.207 ±0.010

G                              0. 709 ±0. 008

H                              0.640

N                              0.394 ±0. 010

S                                0.167  ±0.010

T                              1. 063

U8.0

V                              0.192 ±0. 001

W                            1. 024 ±0. 016

Millimetres

101. 75  ±1. 75

32. 25 ±0. 25

34. 25 ±0. 25

44. 25  ±0. 75

41. 75 ±0. 35

5. 25 ±0. 25

18 ±0. 2

16. 25                    max.

10. 0 ±0. 25

4. 25 ±0. 25

27.0

203                           min.

4. 875  ±0. 025

26 ±0. 4

Inch dimensions derived from original millimetre dimensions.

OCTOBER 1964 Page D4
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MAGNETRON

out|>iit  via  5o AT.NC.rraleplug

(A

-I
PlTur*rPlarreY`A-t(rrrasuRedleadBlcrsklca

Gl    I

I

•

u

1

3tixnohok!s       ,
tapped 6/32 UNC.
deptt' . F
eolllsDaced  on  P.CD.-T

YJ I I 00
YJII0l
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MAGNETRON

a

rl

a

YJ I I  I 0
YJ I  I  I  I

QUICK REFERENCE DATA

Fixed frequency'X'band magnetron

Frequency YJ1110                                                          9.345 to  9.405      Gc/s

YJ1111                                                             9.415to  9.475       Gc/s

Power output                                                                              20                  kw

Construction                                                                                         Packaged

Unless otherwise shown,  data is applicable to both types

To be read in conjunction with
GENERAL OPERATIONAL REcOMMENDATIONS  -MICROWAVE DEVICES

cHARACTERlsTles

Min.                     Max.

Frequency YJ1110

YJ1111

fulsevoltage¢puise=7.5A)

9.345      to         9.405   Gc/s

9.415      to         9.475   Gc/s

7.0                         8.2             kv

R.F.  Pulse power output  (Ipu]se=7.5A)         17                                              kw

Frequency pulling  (v . s .w . r . = 1. 5)

Frequency temperature coefficient

Distance of v.s .w .  minimum from
face of mounting plate into valve

Input capacitance

Frequency pushing

FEBRUARY  1966

18           Mc/s

ro.25     Mc/s
per de8C

16.5                       22.5           mm

8.0             pF

1.5       Mc/s
perA
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O PERATING CONDITIONB

R.F.  pulse power
Output

Duty factor

20

0 . 0005

Pulse duration                             0. 5

ruse repctition
frequency                                 100 0

Heater voltage  (running)           6. 3

Pulse current                              7.5

Pulse voltage                                7. 8

Pulse input power                     58.5

hate of rise of
voltage pulse                              80

*Mean input current                     3.75

Mean input power                     29

Mean r.I.  output power          10

Frequeney pulling
(v.s.w.r. =1.5)                            16

*ncludes pre oscillation current.

CATHODE

hdirectly heated

Vh

lh

rh  (cold)

th(surge)  max.

Heatingtime.Atambienttemperaturesabove0°Cthecathodemustbeheated
for at least 2 . 0 minutes before the application of h . t . Below this temperature
the heating time must be increased to at least 3 .0 minutes .
For meaninput powers greater than 25 watts , it is necessary to reduce the
h.eater voltage immediately after the application of h.t. in accordance with
the input power/heater voltage rating chart on page C3 .

FEBRUARY  1966 Page D2



MAGNETRON

A

A

n

`®

RATINGs  (ABsO LUTE MAIm4uM sysTEM)

ruse current (tp =1.0#s)

(tp>1.OHS)

rise duration
Duty factor

Mean input power

Rate of rise Of voltage pulse

Load mismatch  (v . s .w . r . )

Temperature of anode block

END OF LIFE  PERFORMANCE

YI I I I 0
YJ I  I  I  I

Min.                      Max.

6.0                          9.0                A

6.0                            7.5                 A

0.05                          2.5                HS

0.0015

85W

120          lIV/pe

1.5

12o                 0c

The valve is deemed to have reached end of life when it fails to satisfy the
following : -

R. F .  pulse power output  (Ipulse = 7 . 5A)

Frequency YJ1110

YJ1111

Pulsevoltage(Ipulse=7.5A)

MouNTING roslTloN
PIIYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

14kw

Min.                     Max.

9.345        to        9.405   Gc/s

9.415        to        9.475   Gc/s

7.0            to        8.4            kv

Any

lbkg

3.3                             1.5

6.4                            2.9

incm

7.8x8.Ox9.819.7X20.4X24.8

COOI.ING

In normal circumstances natural cooling is adequate ,  but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins  may  be  necessary to keep the block temperature below the permitted
maximum.
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D ( 2 holes)

Thrco  holes No.IO-32 u.N.C. thrcada

C(4  holes)
L11

\
Reference  Dlone I

I

I

IIIIIInJIEzi
H JEII. Hi

Eiii=

JKEReferenceplanc`B.
i,i

GAA

F
a
A

Miniature
bayonet  cap
9.16mm   diQ

18563,I

Anode tempcroturo
measuring  point/

I- i,IU

V

-.--.I

T

Outlet via  w616(Rloo;WR90) to take
bolted  I longc  choke  coupling  Joint
Services type  5985-99-0830051.
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MAGNETRON

DIMENSIONS

Inches

4 .468

4.102  ±  0.004

0.170  ±  0.003

0.175  ± 0. 003

0 .188

4.01

1.851

1 . 64 1

1.220  ±  0.003

1.220  ±  0.003

1.280  ±  0.004

1. 000

0.125  ±  0.009

2.56  ±  0.12

3.307

2 .165

1.102

3 . 070

2.99  ±  0.12

Millimetres

113 . 5

104.2  ±  0.10

4.32  ±  0.08

4.45  ±  0.08

4.80

102

47.00

41 . 70

30.99  ±  0.08

30.99  i  0.08

32.51  ±  0.10

25 .40

3.18  ±  0.25

65  ±  3.0

84 . 00

55 . 00

28 . 00

78.00

76  ±  3.0

YJ I  I  I 0

YJ I  I  I  I

man.  dia.

Inch dimensions derived from original millimetre dimensions

FEBRUARY  1966 Page D5
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MAGNETRON

a

YJ1110 tp=O.5HS a 56 2 9
YJ 1 1 1 1 p. r. f. = 100 0 p. p. s.

I F-requency  pulling  =16Mc/s
Load   v.s.w.r.  =1.05

I

I I

I

1 I

Pe rat in 9 ra nge
6789

Anode  pulse  current (A)

ANODE  PUI.SE VOLTAGE,  R.F.  PULSE OUTPUT  POWER AND  EFHCIENCY
PIOTTED AGAINST ANODE  PUI.SE  CURRENT

FEBRUARY  1966 Page  C1
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MAGNETRON

a

a

Eiz

a

YJ I  I  I 0

YJ I  I  I  I

-'1
I

I
I -¢a|na] JI +

I

1 1__I_ I

I i
_i_L €J€ €Jf I

I

+

I

I X   .;,, I
1

C, - I

lT I_ I

J I
I i.I I

I

r I

I I I I I

',     '1'     I, I I I

I I-+-I

+/r-   ,
I

I IT
I

+ I I

I

a-~1>>
11 I _LI I

I

r,   I,-  -I T
I I I I

I

I

I I i_ -I 11 11

Ilil I 11I
IIT

I

I I +/
-I

I

I

I
I

I II__

I /
I

I I|m Ll I I

I

1 11 I

',

I I

I 11 J- I 11
11

I i

I
1 J.I I

I
I

I,J,
I

I

I

11 i

I

I

I J I

I

I I I I

I -I
I 11 I ) I

c' 1' I

+LC' L HI| I

I

I I
I

I

) iU)J=>
11

I I I I

I

I
I I

I

I

I ( I

11 I I
1 I I

I 11

1'

I

I I I I I

I I 1! I I I i i
I

I I I I i I I

Ill T I 1 ; 11 I I

>J= -=                                  \0                                           <                                           C`J

HEATER VOLTAGE  proTTED AGAINST MEAN INpuT  pOwER
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MAGNETRON

TENTATIVE DATA

YJ112I

QUICK REFERENCE  I)ATA

Fixed frequency 'X' Band Magnetron

Frequency                                                                          9.415 to 9.475      Gc/s

Power output                                                                               26 ,               I"r

Construction                                                                Packaged,  flying leads

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - NICROWAVE DEVICES

f\

1

rl

CIIARACTERISTICS

Frequency

ruse voltage apulse =   9. OA)

R. F.  pulse power output apulse =   9. OA)

Frequency p`illing (v. a.w. r. = 1. 5)
Frequency temperature a oefficient

Distance of v. a.w.  minimum from face
of mounting plate into valve

Input a apacitance
Frequency pushing

O PERATING CONDITIONS

R. F.  pulse power output           26                26

ntin.                   Max.
9.415                   9.475       Gc/s

7.5                        8.5                 kv

22kw

18               Mc/a
-0. 25        Mc/a

per degc

16.5                     22.5              mm
8. 0                pF
1. 5          Mc/s

perA

26              26               kw
Duty factor                                           0. 0001         0.00015         0.0005       0. 0006
Pulse chlration                                  0. 05             0.15               0. 5             1. 2             ps
Pulse repetition frequency   2000            1000              1ooo            500        p.p. a.

Heater voltage  (running)               6. 3               6. 3                 6.3             6.3              V
Pulse current                                   9. 0              9. o                 9. 0            9. 0             A
Pulse voltage                                    8. 3               8. 3                 8. 3            8. 3            kv
Pulse input power                        75                75                  75              75               kw
Rate of rise of voltage pulse  l2o             i2o               loo           loo         rv/ps
Mean input current
Mean input power
Mean r.f.  outryit power
Frequency pulling

*0. 95           *1.4                  4.5             5.4           rnA
7.9              11.7                 35.5           45                    W
2.6                3.9                13.0           15.6               W

(v.s.w.r. =1.5)                    16                 16                    16               16           Mc/a

*mcludes pre-oscillation current.

dunimy 1966 Page  D1



CATHODE

Indirectly heated

Vh

Ih

rb(Cold)

Ih(Surge) max.

Heating time

At ambient  temperatures  above 0°C  the  cathode  must be heated for at
least 2.0 minutes before the apulication of h.t.  Below this temperature
the heating time must be increased to at least 3 . 0 minutes .

RATINGs  (ABsOLUTE MAInMUM sysTEM)

ruse current
ruse duration
mty factor
Mean input power
Rate of rise of voltage pulse
Load mismatch (v. s. w. r. )
TemperatLire of anode block
Temperature Of cathode and heater Seals

Min.                    Max.

6.0                              10
1.5
0. 0015

85
120

1.5
120
120

A
«S

W
kv/«s

Oc
Oc

END OF IIFE  PERFORMANCE

The valve is deemed  to have reached end Of  life when it  falls to satisfy the
following :-

R. F.  pulse power output ¢pulse =   9. °A)

Frequency
Within the band

mlge voltage  apulse =   9. OA)

MOUNTING POSITION

JANUARY  1966

18

Min.                    Max.

kw

9.415     to              9.475       Gc/s

7. 5           to                8. 5                  lIV

Any

Page D2
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MAGNETRON

PFTSICAL  DATA

Weight Of magnetron

Welgbt of magnetron in carton                   6. 4

Zii

Zil

Zird

YJ I I 2 I `

incm
DlmeneionsofBtorageoarton           7.8X  8.OX  9.8              19.8  X20.3x24.9

COOIING         Natural

h normal ciroumstanoes natural cooling is adequate , but where the ambient
temperrfure is abnormally high,  a  flow Of  cooling air between  the radiator
fins  may be  necessary  to keep the blcok temperature below  the  permitted
marimun.

JANIARY 1966 Page D3



Cathode:Yellow lead

D

Three  holes  No.IO-32 u.N.C. threadeL

C        Reference  Dlane`

I Ill
+i=:i-; fKEReterenc®plane`8'

HJE '
GAA

F
B_

A (
Heater  = Green lead

Anode temperature
measuring  point

EE

111

rL iJu_ X

V

I._-I

T

Outlet  via  WG16(RIOoiwR90)  to  take
bolted  flange  choke  coupllng  Joint
Services type  5985-99-0830051.

JANUARY 1966



MAGNETRON

a

rl

r\

DIMENSIONS

Inches

A                            4.467

8                            4.102  ± 0.004

C                              0.170  ± 0.003

D                              0.175  ± 0.003

E                              0.189

F                            4.01

a                            1.850

H                               1.641

J                              1.250

K                              1.220  ± 0.003

L                             1.280  ± 0.004

M                              1.000

N                              0.125  ±0.010

Q                               2.559  ±0.118

R                             3.307

S                                 1.250

T                              2.165

U                              1.102

V                             3.070

X                             5.98

AA                          2.992  ± 0.118

rmllimetres

1 13 . 5

104.2  ± 0.10

YJ I I 2 I

4.32  ± 0.08                                dia.

4.445 ± 0.075                          dia.

4.80

102

47.00

41.70

31.75

30.99  ± 0.08

32.51  ± 0.10

25 .40

3.18  ± 0.25

65  ± 3.0

84 . 00

31. 75

55.00

28.00

78 . 00

152

76  ± 3.0

Inch dimensions derived from original millimetre dimensions

JANUARY  1966
\

-.dia.
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MAGNETRON

DEVEIOPMENT SAMPLE DATA

YJ 1140

QUICK REFERENCE DATA

Fixed frequency,  forced-air cooled magnetron

Frequeney                                                                     16.35 to  16.65        Gc/B

Power output                                                                           45                 kw

Construction                                                                                     Packaged

ZiEi!

r\

lil

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  -MCROWAVE DEVICES

CIIARACTERISTICS

Frequeney

Pulse voltage ¢pulse = 15A)

Peak anode current

nfin.                    Max.

16.35                    16.65     Gc/s

11                          13                 kv

8.0                       17                    A

R.F.  Pulsepower output ¢pulse= 15A)        40                                            kw

Frequency pulling (v.a.w.r.  = 1. 5)                                             25           Mc/s

Frequency temperature coefficient                                            -0.5      Mc/s
per degc

Input capacitance                                                                              14               pF

Frequeney pushing                                                                            4.0      Mc/s
perA

fTot!FniB:|V:,'PcPuTt°:'o:k:Ttp';opsat:;tsf::#V°pdair:r,hDe°V#u°,Pardon+£;T,8L3SH::°dvJ::t
Service  and   does   not   noc®98arily  imply   that   the   device   will   9o   into   production

JANUARY  1966 Page D1



O PERAENG CONI)ITIORE

R. F . pulse power output

Imty fader
rise duration
Rilse repetition frequency

Heater voltage (running)

roe current
ruse voltage
Rate of rise of voltage pulse

Mean input current

Mean r.f. output power

FTequency pulling (v.a.w.r.  = 1. 5)

CATHODE

mdirectly heated,  dispenser type
*Vh

Ih `approx.)

]h(surge) mar.

45kw

0.0004

0.5             pe

800         p.p.s.

_10V

15A

11 to  13                kv

100 to 160         kv/ps

6.0          rnA

18W

20           Mc/s

12.6               V

3.0A

12A

*Temperary fluctuations not exceeding +1097o and  -59?a of the nominal value
Of the heater voltage are permissible.

Heating time

AI  anbient  temperatures  above  0°C  the cathode must be heated for at
least  2  minutes  before the  application  of h.t.  Below this temperature
the heating time must be increased to at least 3 minutes .

RATINag (ABsoliuTE MA3BMUM srsTEM)

Heater voltage (starting)

Heater surge current
rinse current
rinse duration
Itry factor
Mean input power

Rate Of rise of voltage pulse

load mismatch (v.s.w.r.)

Temperature of anode block

Temperature of cathode and heater seals

MOUN"G cO8IHOIt

dlrmARy 1966

14

12

17

1.0

0.001

220W

160        kv/pe

1.5

15o                0c

165                0c

Any

Page D2
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r\

MAGNETRON YJ I 140

PRESSUREING

Minimum operating pressure                                                    45        cm Hg

The mounting flange and also the waveguide output system of the valve are
made so that the magnetron can be used in applications requiring a pressure

;4#b./E2¥
PHYBICAli DATA

can  be  maintained  at  a  marimum  pressure  of  3.1kg/cm2

Weight of magnetron

lbkg

6.0                           2.7

CcOENO
An  adequate flow  of  cooling  air  should  be directed along the cooling fins
towards  the .body  of the  valve to keep the temperature of the anode block
below  150°C  under  any  condition  of  operation.  If necessary,  the heater-
cathodeterminal should also be cooledto keep the temperature below 165°C .

OUTPUT COENECTION

The waveguide output i s designed for coupling to rectanglilar waveguide WG18
with outside dimensions  17.83  X 9.93mm  (0.702  x 0.391in).

AccESsoRIrs
Cathode connector

JANIARY 1966

55356
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DIMENSIONS

A

8
C

D

E

F

a
H

J
K

L

N

P

Q

R

S

T

U

V

W

Y

Z

RA

88
CC

DD

EE

FF
GG

HH

JJ
FK

nches rmllimetres

3.437                                                  87.3

2.531 ± 0.010                                64.29  ± 0.25

3.62                                                     92

1.937                                                 49.2

2.781±0.010                                 70.64  ±0.25

0.250

3.208

1 . 8 74

4.259

3 . 130

2.36

0.511

3 . 188

2.842

6.35

81.5

47.6

108.2

79.5

60

13

81

72.2

1.402  ±0.039                                35.6  ±  1.0

1.968                                                    50

0.650  ±0.059                                16.5  ±  1.5

0.728                                                    18.5

0.905                                                  23

1.673                                                   42.5

0.689                                                    17.5

1.265 ± 0.004                               32.15 ± 0.10

0.169  ±0.006                                  4.30  ±0.15

0.236  ±0.004                                  6.0  ±0.1

0.524±0.008                               13.3  ±0.2

0.665  ±0.008                                16.9  ±0.2

0.807                                                 20.5

0.022  ±0.018                                  0.55  ±0.45

0.493                                                 12.5

0.591                                                  15

0.079                                                   2.0

0.591±0.008                                15.0  ±0.2

Inch dimensions derived from original millimetre dimcmsions

JANUARY 1966

max,

rfu.
rfu.
rfu.
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MAGNETRON YJ I 140
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MAGNETRONS (|PS9-Zoo)    YJ I  180
YJ I  I 8 I

QUICK REFERENCE  DATA

mlsed magnetron tunable by means of an integral servo-motor over
450D,Hlz  sweep in  500Hs .

Frequency                                                                                 8. 7  to 9. 5             GHz

Power  output                                                                               20 5                  kw

Unless  otherwise  shown.  data is applicable to all types
To be read in  conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS  -NICROWAVE  DEVICES

OPERATING  CONDITIONS  (at i = 9 .075GHz  centre ± 250MHz  range)

ZiE

a

®

I

R. F.  pulse power  output

Duty factor

Pulse duration

Pulse repetition frequency

Heater voltage  (running)

Pulse  current

Pulse voltage

Pulse input power

Rate of rise of voltage pulse

Mean input  Current  (]mean)

Mean input power

Mean r .f .  output power

205                         20 5                    kw

0.0007                    0.001

0.2                               1.0                     HS

3500                         1000              p.p.s.

5.0V

27.5                     A

22.5                kv

619                   kw

180             kv/Hs

27.5               rnA

619W

143                           205                        W

FI`equency  pulling  (v.s.w.r. = 1.5)                        12                             12                  MHz.

CATHODE

Indirectly heated

Vh

lh

13.75±10%                V

3.15±10%                A

Ih  (Surge)  max.                                                                                 12                                 A

The valveheater shallbe protected against arcing by the use of a connector
that places a minimum capacitance of 4000pF across the heater directly at
the input terminals .
Heatingtime.Atambienttemperaturesabove0°Cthecathodemustbeheated
for  at  least  2 .5  minutes before the application  Of h.t.
It is necessary to reducethe heater voltage immediately after the application
of h.t .  in accordance with the formula:

I

Vh=13.75 (1  _j#)

RAY  1967 YJ1180-Page D1



CHARACTERISTICS

inn.
FI.equency                                                                           8. 7

* Frequency  sweep                                                     400

Pulse voltage  apu]se = 27. 5A)                                21

R.F.  pulse power  output  ¢pulse=27.5A)       180

Frequency pulling  (v . s . w . r . = 1. 5)

Frequency temperature coefficient

Frequency pushing

Max.

9.5                    GHz

rmz
24kv

kw

15                        MHz

-0.5     MHz/degc

0.5    MHzperA

Hot to  cold frequency difference                             9.0               16                      MHz
*An alternativeversion CrJ1181) is available with an  optional frequency lock.
This  allows  the  tube  to  be  frequeney  locked to within  20MHz  of any pre~
determined frequency.  The external dimensions remain unchanged.

RATINGS  (ABSOLUTE  MARIMUM SYSTEM)

fulse current

mlse duration

Duty factor

Mean input power

.Rate of rise of voltage pulse

Short pulse operation  -up to  1. 04ts

Long pulse operation   -up to  2.Ops

Load mismatch  (v.s.w.r.)

Min.               Max.
27.5                            A

0.15                    1.5                             4ts

0.0011

660w

200                    kv/HS

180                  kv/„s

1.5

TUNING

Tuning programme                               16  full  cycles  per  shaft revolution.  One
cycle consists of a quasi-sinusoidal  scan
through  the  entire  tuning range and re-
turn .

Integral servo-motor

Drive input

Minimum  drive  speed

RAY  1967

Navy  Bu.  Ord.  Size  18  servo-motor
N.A.T.0.  number  6105-99-972-6555

115V,   400Hz,   fixed  phase
115V,  400Hz,  centre  tapped control  phase

9. 2W/phase

4000  r. p. in.

¥J1180-Page  D2
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MAGNETRONS

a

A

a

®

MOUNTING  POSITION

(|Psg-Zoo)    YJ I  180
YJ I  I 8 I

Any

PRESSURISING

To prevent arcingthe air pressure in the waveguide should not be less than
740 torr.

PHYSI CAL DATA

Weight of magnetron

kglb

6.8                    15

COOLING

Forced-air cooling is required in order to keep the anode block temperature
b£L°aTrtEeo:e:fma±pttperdo:::t:iuymo..85m3/min.(3oft3/inn.)shouldbedirected

on the  cooling fins .

Temperature

Anode block   max.

OUTPUT  CONNECTION

Suitable for  connection to waveguide RG51/U  (WG15, R84)

12o                     0c

OPERATING NOTES

Tunable version with  optional fixed  frequency lock,  YJ1181.

The lock consists of a small mechanical device mounted with the electrical
counections to the two-phase,  400Hz drive motor .

Itdoes not add to the volume or external dimensions  of the magnetron as it
is  completely  contained  in  the  present housing for the motor  cable  com-
ections . The only protruding part is the frequeney adjustment screw, similar
to  those  of  conventional  tunable  magnetrons.  The  frequency trimming is
made  by  means  of a screwndriver  or a flexible shaft to a knob for manual
adjustment,  or to a servo motor for remote monitoring.  In the latter  case
the magnetronfrequency maybekept as close as desired to a predetermined
frequency by comparison with a resonant cavity in a closed servo loop.

The lockis actuated simplyby reversing the phase order  of the motor.  thus
letting  the stalled torque work against a stop.  The actuated lock keeps the
tuner in a precisely defined angular position, corresponding to a predeter-
mined frequency .

For  a fixed operating point  in steady state conditions the frequency canbe
locked   to  within  20MHz   from  any   predetermined   frequency   within   the
tuning band without any adjustments. either  manual or automatic.  With the
operating  point varying within the specification,  the frequency  can still be
kept within 35MHz . Under all conditions (transient or steady state) the lock-
ingfrequency is kept within 60MHz from the predetermined frequency.  See
page D4 .

RAY  1967 YJ1180-Page D3



OUTLINE  AND DIMENSIONS  OF  YJ1180 AND  YJ1181

I

f}eterence    plane   `C.

1  WaveguideM4/4holes

Detaw   -A~  se.   ins.t
a++C,D+

Retercnce   point  tor
II

I cathode   neck  temperature/uN.aI/+"20/4nutsnlck{

III
II

\\ I

I"±          FTII \ I I

11 iiiJE=J
'1

\ I ^

i a--I
wavegu,d±,          iE±   i,®             \tM.ema;:::nt3r.po,nt  tor  a

I                             Connecting   cable   tree

I

length     lmetre

I Ill
ILIF Tun,ng  mechan,sinI
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MAGNETRONS

OUTI.INE ANI) I)IMENSIONS  OF YJ1180 AND YJ1181

Rcf.renoe    Dfro  `B'

Refcrerrec    Plane   `f.

LK-

AIL I

I

I

Deta,,   .'8"
see   Inset

L i  coo,ing    ,

i   Tuning   mechanism

+-.-
Tmuen;R%ni3m

Eza

MAY  1967

(|Psg-Zoo)    YJI  180
YJ I  I 8 I

DIMENSIONS OF YJ1180 AND YJll81

Mi lllmetres         Inches                          Millimetres             Inches

A             46.5                      1.83                      AI)          32 cia.

8              37.4±0.1           1.47±0.004      AE           18.5

C              12.6                      0.49                      AF          27°

D              14.75±1.2         0.58±0.05         AG          47.5

E             46.5                      1.83                      AH          32 dia.

F             34.3±0.1           1.35±0.004      AJ

G              28.5                       1.12                       AK

H              47.1±1.2           1.85±0.05         AL

J              31.75±2.0         1.25±0.08         AM

K              38.1  dia.             1.50  dia.             AN

L             38                           1.50                      AP

M             47.1±3.0            1.85±0.12         AQ

N                6.5                      0.26                      AR

P              38.1±2.0            1.50±0.08

Q               85.5±3.0           3.37±0.12

R              23±0.8                0.91±0.03

S              75 max.             2.95 max.

T           138.5 max.         5.45 max.

U             88.1  max.         3.47 max.

V              63.5±0.25         2.50±0.01

W              31.75±1.2         1.25±0.05

X             75 max.              2.95 max.

1.26  dia.

0.73

270

1.87

1.26 dia.

7.15 dia.                0.28 dia.

21.1±0.15dia.     0.83±0.006  dia.

19 dia.                        O.75 dia.

13.7±0.15dia.     0.54±0.006dia.

6.35±0.4  dia.    0.25±0.02dia.

4.3±0.12  cia.    0.17±0.005  dia.

0 min.                    0 min.

3.2±0.25                0.13±0.01

AS              3.95±0.8                0.16±0.03

AT             6.35                           0.25

AU          13.1 min.                0.51  min.

AV          l9 min.                     0.75 min.

AW          67.5±2.4                  2.66±0.09

AX          96 max.                    3.78 max.

AY     127 -.
AZ        185 max.

88       255 max.

Y              38.1±1.2            1.50±0.05          BC             4.0

Z              73  max.              2.87  max.          BD             1.6

AA           76.2±0.25         3.00±0.01         BE              1.0

5.00  max.

7.28 -.
10.0 -.
0.16

0.06

0.04

AB          86.9 max.         3.42 max.         BF             10.7 max.             0.42 max.

AC          98.4  max.          3. 87  max.          BG             22. 5 0.89

Inch dimensions derived from original millimetre dimensions

YJ1180-Page D5
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MAGNETRONS (jpsg-Zoo)    YJ I  180
YJ I  I8I
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MAGNETRON

TENTATIVE  DATA

YJ1200
YJ120l

QUICK REFERENCE  DATA

High altitude  magnetrons  for  X-band  operation.  Output  coupling  to
type YJ1200  is WG16,  and to type YJ1201  is WG15.

Frequeney                                                                                            9.375        GHz

Power output                                                                               50                  kw

Construction                                                         Packaged with flying leads

Unless  otherwise shown,  data is  applicable to both types

To be read in conjunction with
GENERAL OpERATIONAL REcOMMENDATIONs -  rmcROwAVE  DEvlcEs

a

ZI

®

®

OPERATING CONDITIONS

R. F .  pulse power output

Ifuty factor

Pulse duration

Pulse repetition frequency

Heater voltage  (running)

Pulse current

mlse voltage

Pulse input power

Rate of rise of voltage pulse

Mean input current

Mean input power

Mean r.f.  output power

Frequency pulling  (v . a . w . r .  =  1. 3)

CATHODE

hdirectly heated

Vh

Ih

]h(surge)  max.  starting

50kw

0.0016

4.0                        pe

400                    p.p.s.

7.7V

12A

12kv

144                        kw

60                 kv/«s

19.2                      rnA

230W

SOW

10                       nfll z

12.4                            V

2.2±0.2                  A

10A

The cathode must  be heated  for at  least 90 seconds before the aLpplication
of h .t .

RAY  1968 YJ1200-Page  1



CHARACTERISTICS

ran.

Frequency fixed within the band                       9. 345

Pulse voltage  qpu]se = 12A)                               11

R.F.  pulse power  output  qpu]se=12A)        40

Frequency pulling  (v.s.w.r.  =  1.3)

Frequency temperature coefficient

Frequency pushing

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Pulse current

fulse duration

Duty factor

Mean input  power

Min.

8.0

Rate of rise of voltage pulse

Load mismatch  (v . s . w . r . )

Max.

9.405               GHz

12.5                      kv

kw
15                        nfll z

-0.25   rmz/degc

0. 5           rmz/A

Max.

14A

5.0                        „s

0 . 0025

350W

8 0                 kv/ps

1.5

END OF  I.IFE  PERFORMANCE
'I'he magnetron  is deemed to have  reached end of life when  it  fails  to satisfy

the  following : -

R. F.  pulse power output  qpulse= 12A)

inn.
Frequency fixed within the  band                        9. 345

Pulse  voltage  (Ipu]se = 12A)                                 11

MOUNTING  POSITION

COOLING

Temperatures

Anode  block max.
Cathode  and heater seals  max.

35kw

Man.

9.405                GHz

13.5                       kv

Any

PRESSURISING

The  magnetron   is   capable  of  unpressurised  operation  at  altitudes  up  to
30  000ft  for the  YJ1200  and 40  000ft  for the YJ1201.

PHYSICAL  DATA

Weight of magnetron

MAY  1968

1.9                           k8
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MAGNETRON

OUTLINE  DRAWING OF` YJ1200
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OUTLINE DRAwrlNG OF YJ1201
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MAGNETRON

TENTATIVE  DATA

YJ1220

QUICK REFERENCE  DATA

X-Bandfixedfrequencyruggedmagnetronwithquickwarm-upcathode.
Suitable for ailfoorne and missile requirements,
Magnetrons canbe supplied to any spot frequeney ±50MHz in X-Band.

f  (mom)                                                                                                    9. 375                       GHz

Pout

Constmction

A

a

a

150W

Packaged,  flying leads

To be  read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -MCROWAVE  DEVICES

OPERATING  CONDITIONS

R . F.  nilse power output

Duty factor

mlse duration

Pulse repetition frequency

Heater voltage

fulse current

Pulse voltage

Rate of rise of voltage pulse

Frequeney  pulling  (v. s. w. r.  =  1. 5)

CATHODE

Indirectly heated

Vh

Ih

*th-k typ

*Heater and h. t.  voltage applied  simultaneously

PHYSICAL DATA

Weight of magnetron

DECEMBER  1967

150W

0.01

0.2                           „s

50                             kHz

5.0V

1.0A

850V

30                       kv/HS

15                            MIIz

5.0V

0.7A

2.5s

1708

YJ1220   Page D1



CHARACTERISTICS

Frequency  (mom  )

rmsevoltage¢pulse=].°A)

R. F.  Pulse pewer output  apulse= 1. °A)

Frequency pumng (v . a .w . r . = 1. 5)

Frequency temperature coefficient

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

ruse current
mlse duration

Ifuty factor

Mean input power

Rate of rise of voltage pulse

Iioad niismatch  (v . s .w . r .)

9.375                     MHz

Min.                     Max.

800                          900                    V

120W

18            rmz
-0.25      rmz

per degc

Min.                     Max.

0.5                          2.0                A

0.03                         1.0               pe

0.02

::     kv/"s   u
W

1.5

END OF  IJFE  PERFORMANCE

The magnetron is deemedto have reached end Of life when it fails to satisfy
the following : -

R.F.  Pulse power output  apu]se=1. OA)                             90

ELse voltage  qpulse= 1. °A)

MOUNTING POSITION

Cool.ING

Temperature

chode block max

DECEMBER  1967

u

e

W

Min.                     Max.

750                           900                     V

Any

14o                 0c

YJ1220  Page D2



MAGNETRON

OUTIJNE DRAWING OF YJ1220

ill

®
All dimensions  in  mm.

DECEMBER  1967

YJ I 220

EZZE
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MAGNETRON

DEVEljopMENT  SAMPLE DATA
1

a

Zil

Zi]

YJ1240

QUICK REFERENCE DATA

Fixed frequency pulse magnetron with coaxial output

Frequency                                                                          9. 345 to  9.405        GHz

Power output  ®k)                                                                       900                     W

Construction                                                        Packaged with flying leads

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS -  NICROWAVE DEVICES

OPERAHNG CONDITIONS

R.F.  Pulse power output                                900

mty factor                                                              0. 0005

Pulse duration                                                        0.05

nilse repetition frequency                      10  000

Heater voltage  (running)                                      5. 0

Hilse current                                                         2. 0

Pulse voltage                                                           2. 0

Pulse input power                                                  4. 0

Rate of rise of voltage pulse                         100

Mean input current                                               1. 0

Mean input power                                                   2. 0

Mean r.f.  outi]ut  power                                    450

Frequency pulling  (v.s.w.I. =1.5)                20

CATHODE

Indirectly heated

Vh

[h  (at Vh = 5 . OV)

W

4'S

2000                     p.p.s.

5.0V

2.0A

2.0                     kv

4.0                   kw

10 0                   kv/HS

2.0                     rnA

4.0W

900                       mw

20                        MHz

Heating  time.   At  ambient  temperatures  above  0°C  the  cathode  must  be
heated for  at least  30  seconds befol.e the  application of h.t.
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CHARACTERISTICS

Min.                     Max.

Frequency fixed within the band                          9. 345                   9. 405          GHz

Pulse voltage  ¢pulse = 2. OA)                                  1.8                        2. 2                  kv

R.F.  Pulse power  output  qpulse=2.OA)      800                                                       W

Frequency pulling  (v. s.w.r. = 1. 5)                                                 20                   rmlz

FI.equency temperature coefficient                                                0. 25           nfllz
per degc

Input capacitance

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Pulse current

rinse duration

Duty i actor

Mean input power
*Rate Of rise Of voltage pulse

Iioad mismatch  (v . s . w . r . )

10pF

Min.                         Max.             -

1.5                            2.5                        A

0.03                        1.0                     „s

0.001

6.0W

10 0              kv/„s

1.5

*Defined  as  the  steepest  tangent  to  the  leading  edge  of  the  voltage pulse
above  80%  amplitude.

END 0F I.IFE PERFORMANCE

The magnetronis deemedto have reached end of life when it fails to satisfy
the followhg : -

R.F.  nilse power output  qprise=2.°A)

Frequency fixed within the band

PulseVolta8e¢puise=2.°A)

MOUNTING POSITION

CcOLING

Temperature

Anode block max.

600W

Min.                      Max.

9.345                     9.405            GHz

1.7                         2.3                    kv

Jiny

12o                        0c

The anode temperature measured at the point indicated on the outline drawing
must be kept below the limit specified.

PHYSICAL DATA

Weight Of magnetron

JANUARY  1968

456g
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MAGNETRON

OUTLINE DRAVING OF YJ1240

I-
n
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lil

Zil

YJ1240

Leads :
Black - Cathode
fled  -Heater

)lug   OSM   201

2o'.o±0.5

I

1t2max'\

5in
1i`.

I

p. measurimax.did.\Tem1

I

I ng   point.

AH    dimensions   in    mm.
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MAGNETRON

fh

Zii

a

®

TENTATIVE  DATA

YJ1250

QUICK REFERENCE DATA

X-Band fixed frequency I`ugged magnetron

Frequency                                                                                 9. 345                GHz

Power output  (pk)                                                               90                           kw

Construction                                Lightweight,  packaged with flying leads

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS

R.F.  Pulse power output

Imty i actor

ruse duration
Pulse repetition frequency

Heater voltage  (running)

ruse current
mlse voltage

mlse input power

Rate Of rise of voltage pulse

Mean input current

Mean input power

Mean I..i.  output power

Frequency pulling  (v . s . w . r . = 1. 3)

CATHODE

Indirectly heated

Vh

lh

[h(surge)  maJ[.

rh  (cold)

90kw

0 . 0012

6.0                             „s

200                            p.p.a.

7.7V

17.5                                   A

15.2                            kv

265                               kw

50                         kv/HS

21mA

320W

108W

10                             MIIz

The  cathode  must  be heated for at least 90 seconds before the application
of h . t .
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CHARACTERISTICS

Frequency fixed within the band

mlse Voltage  qpu[se = 17 . 5A)

R. F .  Pulse power  output ¢pulse = 17 . 5A)

Frequency pulling  (v . s . w . r . = 1. 3)

Frequency temperature coefficient

Input capacitance

Frequency pushing

RATINGS  (ABSOLUTE  MAXIMUM  SYSTEM)

fulse current

fulse duration

Duty f actor

Mean input power

Rate of rise of voltage pulse

I.oad mismatch  (v . s . w . r . )

IVIn.                        Max.

9.315                       9.375             GHz

14                           16                       kv

85                         120                       kw

15                 rmz
-0.25           rmz

per degc

14pF

0.5              rmz
perA

Min.                          Max.

15                              20                             A

7.0                     „s

0.0015

400W

90                kv/HS

1.5

END OF  LIFE  PERFORMANCE

The magnetron is deemed tohave reached end of life when it fails to satisfy
the following : -

R. F .  Pulse power output  (Ipu]se = 17 . 5A)

Frequency fixed within the band

mlse voltage  ¢pu]se = 17 . 5A)

MOUNTING POSITION

PHYSICAL  DATA

Weight of magnetron

JANIARY  1968

75kw

inn.                   Max.

9.315                       9.375             GHz

14                           17                        kv

Any

1.9                     k8

YJ1250  Page D2



MAGNETRON

COOLING

Tempera,tures

Anode block max.

Cathode and heater seals max.

a

Eiil

a

®

YJ1250

12o                        0c

15o                        0c

PRESSURISING

The cathode stembushing will not arc over at a reduced atmospheric pres-
sure  equivalent  to  an  altitude Of  35  000ft.  The output  system will operate
satisf actorily  at  a reduced atmosphel.ic pressure equivalent to an altitude
of 25 000ft with a load v . s .w .r .  of  1. 5 : 1 varied through all phases .

VIBRATION

The magnetron will operate normally when subjected to sinusoidal vibrations
of  amplitude  ±0.5mm  or  1.5g  which ever is the smaller in the frequency
range  5 to  150Hz  in  any  plane  and  the  total frequency deviation shall not
exceed  100kHz .

ACCELERATION

The magnetron will function normally when subjected to an acceleration Of
5.5g in  any  plane.  No part of the valve will break loose when subjected to
an acceleration of log in any plane .

CLIRATIC

The magnetronwill meetthe requirements of the Joint Services  Spec .  K1001
issue  6  clauses  10.1,10.3  and  10.8.
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OUTIJNE DRAWING OF YJ1250
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MAGNETRON

TENTATIVE  DATA

YJ1290

QUICK REFERENCE  DATA

X-band,  fixed fl`equency,  pulsed magnetron

Frequency  (fixed within the band)            9.415 to  9.475                        GHz

Power output  toeak)

Construction

Output connection

Tobe

65 kw
Packaged

Waveguide  16 flange

read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MICROWAVE DEVIC ESa

A

LI
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T¥plcAL opERAnoN
Operating conditions

Heater voltage

chode a,urrent teak)
ruse duration (tp)
Rilse repetition rate

Rate of rise of voltage pulse

Typical performance

chode voltage

Power output  ®eak)

Power output  (mean)

CATHODE

Indirectly heated

Heater voltage  (see notes  1 and 9)

Heater current

Heater current (surge) max.

Hea.ting time min.  (see note  2)

V

A

A

minutes

TEST CONDITIONS AND  I-IMITS

The magnetron is tested to comply with  the following electrical specifies-
tion : -

Test conditions

Heater voltage  (for test)

Anode current  (mean)

Duty factor

Pulse duration  (tp) see note  3                               0.5

v.s.w.I.  at output connection                            +1.05:1

Rate of rise of voltage pulse (seenote4)   4150

nmits and characteristics                                Min.

Anode voltage  (peak)                                         12. 5

Power output  (mean)                                       34

Frequency                                                                9. 415

R.F. Bandwidthatl/4power (seenote3)     -

FrequencypulliDg (v.s.w.r.  =1.5:1)            -

Minorlobelevel (v.s.w.r. =1.5:P                 6.0

StaLbility  (see note  5)

Heater current  (see note 6)

Frequency temperature coefficient  (see note 7)

nmcH 1969 YJ1290 Page 2



MAGNETRON

a

A

a

YJ1290

RATINGS (ABSOLUTE  MAXIMUM SYSTEM)

These ratings cannot necessarily be used simultaneously and no individual
rating should be exceeded.

Heater voltage

chode voltage  (peak)

chode current  (peak)

Power input  (mean)

Duty factor

fulse duration  (tp)  (see note 3)

Min.                  Max.
5.7                         7.0

16

1216

160

0.001

1.0

Rate of rise of voltage pulse (see note 4)   100                     150

Anode temperature  (see note  8)                                           120

v.s.w.r.  at output  connection                                                     1.5:1

END OF  LIFE  PERFORMANCE

The quality of  all  production is monitored by random  selection of magne-
trons  which  are  then  life  tested  under  the  stated  test  conditions.  If the
magnetron is to be operated under different conditions from those specified
above,  Mullard Ltd.  should  be consulted  to verify that  the life will not be
affected. The magnetron is considered to have reached the end of lifewhen
it fails to meet the following limits when tested as  specified on page 2 .

Min.                      Max.
Power output  ®eak)                                          50

Frequency                                                                    9.415                 9.475

R. F.  bandwidth at 1/4 power                                                S;i

Stability

MOUNTING POSITION  (see note  10)
0.5

COOLING

;:d]:]qc:e:;f3C!¥:7::Ei:t:1;.;v:I:)len:)t:tFaamEft[=:5u5[¥:=¥sa:t::6i:3r5¥i¥eer(So:¥5¥,fn:);r=:ooa¥
the  cooling fins .

PHYSICAL DATA
kglb

Weight of magnetron                                            2.1                     4. 6

Weight ofmagnetron in storage carton           2. 75.                  6. 0

Dimensions  of storage  carton             215.9 X  247.65 X  266.7                    mm

8.5X        9.75X     10.5                          in.

huncH 1969 YJ1290  Page  3



VIBRATION

The magnetron is vibration  tested  to ensure  that  it will withstand normal
conditions of service .

NOTES

1.  With no anode input power.  The heater voltage during operation is very
dependant on the application and should be agreed with Mullard  Ltd .

2 .  For ambient  temperatures  above -15°C the cathode must be heated for
at least 2 minutes before the application of H.T . For ambient tempera-
tures  between -15°C  and -55°C the  cathode  heating  time  is  3 minutes
minimum .

3.  The tolerance of pulse current duration
is  ±10%.

(tp) measured at  5097o amplitude

4.  Defined as the steepest  tangent  to the leading edge of the anode voltage
pulse above  80% amplitude .

5.  With  the  magnetron  operating  into a v.s.w.r.  of 1.5:1  varied through
all phases over the anode current range of 12A to 16A peak. P`ilses are
defined  as  missing  when  the  r.f.   energy  level  is <70% of the normal
level in the frequencyrange  9.415GHz to  9.475GHz. Missing pulses  are
expressed as a percentage of the number Of  input pulses applied during
the period of observation after a period of 3 minutes of operation .

6.  Measured with a heater  voltage of 6.3V and  no anode  input  power,  the
heater current limits are 0 . 9 and 1.1A.

7 .  Design test only.  The maximum  frequency change with anode tempera-
ture  change,  after warming,  is  -0.25MHz/deg`C.

8.  The anode temperature measured  at  the  point  indicated  on  the outline
drawing must be kept below the limit specified .

9.  The magnetron is normally  tested  with a heater  supply of  50Hz  and is
suitable  for  operation  at  1.1kHz.  Mullard Ltd.  should  be  consulted if
the magnetron  is  to  be  operated with a heater supply of any other fre-
quency .

10.  It  is  necessary  to  keep  all  magnetic  material  as  far  as  possible,  at
least  50mm  (2in.)  away from the magnet.  The  inner  polystyrene pack
of the magnetron carton  provides  adequate  sepal.ation between magne-
trons,  and  it  is  recommended  that  magnetrons  not  in  use  be  kept  in
these  packs .

MARCH  1969 YJ1290  Page 4
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MAGNETRON

OUTLINE DRAWING

YJ1290

Millimetre to inch conversion table overleaf

MARCH  1969

a
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Millimetre to inch conversion table  (rounded outwards) .

REllimetres

2.80    ±0.13

¢    3.175±0.076X15

3.18     ±0.10

a    4.293  ±  0.076  X  15

¢    4.305

¢    4.91    ±0.04

5.6       ±0.5

12.70    ±0.25

¢19

30 . 99

31.6       ±0.5

32 . 51

39.7       ±0.3

40.8    max

5 8        men

67.3    max

73.0       ±0.1

75.8       ±1.4

79.38  max

82.5       ±0.5

89.1     maLx

132 . 6  max .

MARCH  1969

inches

0.110    ±0.005

¢0.125    ±0.003    XO.591

0.1252  ±  0.0040

¢0.169    ±0.003    XO.591

¢ 0 .1695

¢ 0.1932  ±  0,0015

0.220    ±0.020

0.500    ±0.010

¢  0.75

1. 220

1.244    ±0.020

1. 280

1.563    ±0.012

1. 606 max

2.28    max

2.650  max

2.874    ±0.004

2.984    ±0.055

3 .125  max

3.248    ±0.020

3.51    max

5.22    max

YJ1290 Page 6
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MAGNETRON YJ I 300

QUICK REFERENCE DATA

X-Band,  fixed frequency,  pulsed magnetron.

Frequency  (fixed within the hand)                              9.380 to  9.440      GHz

Power  output  (peak)                                                                     7. 0                 kw

C onstruction                                                                                             Packaged

Output  connection                                                              Waveguide  16 flange

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENI)ATI0NS -  MICROWAVE DEVICES

®

1

®

RAY 1969 YJ1300  Page 1



TYPICAL OPERATION

Operating conditions

Heater voltage

Anode  current  (peak)

mlse duration  (tp)

Pulse repetition rate

Condition  1                 Condition 2

6.3                                        6.3                                 V

5.0                                        5.0                                 A

0.1                                          1'0                                HS

2000                                1000                    pulse/s

Rate of rise  of voltage pulse          60

Typical performance

Anode voltage  (peak)

Power output  (peak)

Power  output  (mean)

CATHODE

Indirectly heated

Heater voltage

Heater current

Heater cur.rent  (surge) maximum

Heating time  (minimum)  (see note  1)

co                        RTN / pe

TEST CONDITIONS AND  LIMITS

The magnetron is tested to  comply with  the following electrical specifica-
tion .

Test conditions

Heater voltage                                                                 6. 3

Anode  current  (mean)                                                  5.0

Duty factor                                                                          0. 001

Pulse duration  (tp)  (see note  2)                                1.0

v.s.w.r.  at output  connection                                   1.05:1

Rate of rise of voltage pulse  (see note  3)         75

©
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MAGNETRON

TEST  CONDITIONS AND  LIMITS  (contd . )

Idmits and characteristics

Anode voltage  toea.k)

Power output  (mean)

Frequency (see note 4)

A

®

Zil

R.F.  Bandwidth at  1/4  powel`  (see note  2)         -

F`requency pulling  (v . s . w . r . = 1. 5 : 1)

Stability  (see note  5)

Minor lobe level                                                             6.0

Cold impedance  (see note 6)

Heater current  (see note 7)

Frequency temperature coefficient  (see note 8)

Input  capacitance  (see note  9)

YJ I 300

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

These ratings  cannot necessarily be used simultaneously and no individual
rating should be exceeded.

Heater voltage  (see note  10)

chode voltage  toeak)

chode current  trreak)

Power input  ®eck)

Power input  (mean)

Duty f actor

fulse duration  (tp)

Min.          Max.

5.7                  6.9

4.0                 4.6

4.0                 6.0

20

20

0.001

1.0                         HS

Rate of rise of voltage pulse  (see note 3)           -                75               kv/pe

Anode temperatul. e

v.s.w.r.  at output connection

RAY 1969

120                       0c

1.5:1
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END OF  LIFE  PERFORMANCE

The quality of all production is monitored by the random selection of mag-
netrons  which are then  life tested under  the stated  test conditions.  If  the
magnetron is to be operated under different conditions from those specified
above,  Mullard  Ltd. ,  should be consulted to verify that the life will not be
affected. The magnetron is considered tohave reached the end of life when
it  fails  to meet  the  following  limits  when  operated  under  the  conditions
specified  on page  2.

Anode voltage  teak)

Power output  (mean)

Frequency

MOUNTING  POSITION  (see note  11)

COOLING

Max.

4.5                     kv

kw
9.440               GHz

Any

Natural

PHYSICAL DATA

kglb

Weight of magnetron                                             1. 25                         2. 75

Weight of magnetron in storage  carton       i.82                        4.0

mmin

Dimensions  of  storage  carton            190X  190  X  280     7.5X  7.5x  11

VIBRATION

The magnetron is vibration  tested  to ensure that  it  will withstand normal
conditions  of service .

NOTES

1 .  For ambient temperatures above 0°C the cathode must be heated for at least
30  seconds before the  application of h.t .  For ambient temperatures between
0°C  and -55°C the  cathode heating time is  45  seconds  minimum.

2.  The tolerance of pulse  current duration  (tp)  is ± 10%.

3 .  Defined as the steepest tangent to the leading edge of the voltage pulse above
80% amplitude .

4 .  Magnetrons with other frequency ranges  can be supplied to order .

5.  With the  magnetron  operating into a v.s.w.r.  of 1.5:1  varied  through all
phases  over an anode current range Of 4 . OmA to  6 . OmA.  Pulses  are defined
as missing when  the  energy  level is  less  than 70%  of  the normal  level  in
the  frequency range  9.380 to  9.440GHz.  Missing  pulses  are expressed  as
a  percentage  of  the  number  of  input  pulses  applied  during  the period of
observation after  a period of 10  minutes  operation.

6.  The  cold impedance is  measured at the  operating frequency and will give a
v.s.w.r.  of >6:1.  The  position of  voltage minimum  from  the  face of the
output flange into the magnetron shall be  3 . 0 to  9 . Omm .

RAY  1969 YJ1300 Page 4



|vlAGNETRON

a

®

Eil

a

YJ I 300

NOTES  (contd. )

7.  Measured  with  heater  voltage of  6.3  volts and  no anode input power,  the
heater current limits  are 0 . 5 to 0 . 6A.

8.  Design test only.  The maximum  frequency change with anode temperature
change  (after warming)  is -0 . 25MHz/degc .

9.  Design test  only.  The  maximum input capacitance is  9.OpF.

10.  The magnetron  is  normally   tested   with  a  heater  supply  of  50Hz  and  is
suitable  for  operation  at  lkHz.   Mullard  Ltd.  should  be  consulted  if  the
magnetron is to be operated with a heater supply of any other frequeney.

11.  It is necessary to  keep  all  magnetic material as far as possible,  at  least
50mm  (2in) from the magnet. The inner polystyrene pack of the magnetron
carton provides adequate separation between magnetrons and  it is recom-
mended that magnetrons not in use be kept in these packs .

RAY  1969 YJ1300  Page  5



OUTI-INE DRAWING 0F YJ1300

6 f;:in495±h:.'g7S6(a)        T-200

Lead  conectione
Red -Heater
Bl ue -Heater /Cathode

iifeuegiv££5##8u¥€±::i#6rvrees

rmllimetres

4 min.

¢  4.369 :::::;

4.44 ±0.08

a   4.445  ±0.076

12.25  ±4.25

15.50  ±0.03

16.255  ±0.025

25 max .

30 max.

16.255
±0.025

CONVERSION TABLE
quounded outwards)

Inches

0.15   min.

¢   o.172::::3:

0 .1748  ± 0 . 0032

a   0.175±0.003

0.48  ±0.17

0 . 6102  ± 0 . 0012

0 . 640  ± 0 . 001

0 . 99 max .

1.19  max .

RAY 1969

4 holes  ¢  4.369±8..?Z9              u

FT
41.28
±0.38

All   dimensions   in  mm

rmllimetres

38.63  ±0.03

40 max.

41.28  ±0.38

55 max.

69±4

87 . 96  ± 0 . 03

118  max.

135.50  ±0.17

200  mom.

Inches

1. 5209  ± 0 . 0012

1. 58  max .

1. 625  ± 0 . 015

2.17  max.

2.72  ±0.16

3 .4630  ± 0 . 0012

4 . 65 max .

5 . 3347  ± 0 . 0067

7 . 87 nom .

YJ1300  Page  6
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MAGNETRON 2J42
(MIL-E-I/667E)

i++    i     EVTJij+       T     -

i                                                    QUICK  REFERENCE  I)ATA

Fixed  frequency  'X'  band  magnetron  with  natural  or  forced-air  cooling .

Frequency

Power output (pulsed)

Zii]

a

9.345to9.405       Gc/s

7. 5               kw

To be read in conjunction with GENERAL OPERATIONAL  RECOMMENDATIONS -
MICROWAVE  DEVICES.

CHARACTERISTICS

Min.                      Max.

Frequency
Fixed within the band

Pulse voltage  (I pulse  =  4. 5A)
R. F.  pulse power output  (I pulse  = 4. 5A)
Frequency piilling  (v. s. w. r.  = 1. 5)

9. 345
5.3
7.0

Frequency temperature coefficient

Distance Of v. s.w.  minimum from face
of mounting plate into valve

Input capacitance

TYPICAL  OPERATION

R. F.  pulse power output
Duty factor
ruse duration
Pulse repetition frequency

Heater voltage  (rurming)
ruse cur.rent
Pulse voltage
mlse input power
Rate of rise Of voltage pulse
Mean input current
Mean input power
Mean r.i.  output power
Frequency pulling  (v. s.w. r.  =   1. 5 )

JULY 1964

13.5

M
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CATHODE

Indirectly heated

Vh
Ih

6.3v
600                   rnA

Heating time.       At  ambient temperatures above     0 °C the cathode must be
hea,ted  for  at   least   2   minutes  before  the  application  Of  h.t.   Below  this
temperature  the  heating time  must  be   increased  to  a,t  least   3   minutes.

For mean input powers greater than 25 watts,  it is necessary to reduce  the
heater  voltage  within  3  seconds  of  applying h.t.   in  accordance  with  the
formula:

P.
Vh = 6. 3 (1 -# ) Volts

ABsOLUTE   MAXIMUM  RATINGS

fulse current
ruse duration
mty factor
Mean input power
Rate of rise of voltage pulse
Load mismatch  (v. a. w. r. )
Temperature Of anode block

MOUNTING  POSITION

JULY 1964

Min.                     Max,

3.5                          5.5                     A
2.5                      HS
0. 0025

82.5                    W
75             kv/ps
1.5

120

Jiny

Oc

Page D2
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MAGNETRON

PHYSICAL  DATA

Weight of magnetron

Weight of magnetron in carton                       5. 7

Ziil

®

2J42
(NIL-E-I/667E)

inmm

Dimensions of storage carton     7.75 x 8.0 x 9.75                      200 x 210 x 250

COOLING

In normal circumstances natural cooling is adequate, but where the arnbleut
temperature is abnormally  high,  a flow of  cooling air between  the radiator
fins  may be  necessary  to keep  the block temperature  below the  permitted
marimun.

JULY 1964 Page D3



DRENSI0NS

Inche s                                                  Millimetre s
Min.         Nom.         Mar.                    Min.              Nom.              Max.

A         4.438          -                  4.469                    112.7                                        113.5

8           -            4.103            -

a          0.167          -                  0.173

D          0.172          -                  0.178

E          0.156          -                  0.188

F          1. 276          -                  1. 284

G         I.216         -                 1.224

H            -                                    1.0

J          0.188          -                  0. 219

K          1.609          -                  1.641

L          2.688          -                  3.188

M           -                                     2.188

N             -                                       1.188

p          -                               4.0

Q         1. 938         -

R            -                                    3.313

s           0.750          -                  1.0

T            -                                    0.375

u           -                                 0.250

v           -            1.250           -

W           -              0.125            -

X           -             2.393            -

Y           -             1.220            -

104. 2

4. 24                                         4. 39  dia.

4.37                                           4.52  dia.

3.96                                             4.78

32.4                                           32.5

30.9                                             31.1

25.4

4.78                                            5.56

40.9                                          41.7

68. 28                                           80.98

55.58

30.18

101. 6

49. 22

84.15

19. 05                                         25.40

9.52

6.35

31. 75

3.175

60. 78

30. 99

Millimetre dimensions derived from original inch dimensions. EE
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MAGNETRON 2J42
(MIL-E-I/667E)
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MAGNETRON

A

®

®

2J55

QUICK  REFERENCE  DATA

Fixed frequency 'X' band forced air cooled magnetron.

Frequency                                                                                  9. 3 75                GHz

Power output   (pulsed)                                                    50                           kw

C onstruction                                                                                        Packaged

To be rea.d in conjunction with
GENERAL  OpERATIONAL  REcOMMENDATIONs - rmcROwAVE  DEvlcEs

OPERATING  CONDITIONS

R. F.  pulse power output                            50

Duty factor                                                             0. 00067

Pulse duration                                                  2.0

Pulse repetition frequency                      325

Hea,ter voltage  (running)                              2. 5

Pulse current                                                12

Pulse voltage                                                   12

Pulse input power                                       144

Rate of rise of voltage pulse                     50

Mean input current                                         8.0

Mean input power                                          96

Mean r.f.  output power                               32.5

Frequencypulling  (v.s.w.r.=  1.5)       12

CATHODE

Indil.ectly heated

Vh

Ih

Ih  (Surge)   max.

th-k  (min.)

kw

0.001

1.0                           #s

1000                       p.p.s.

OV

12A

12kv

144                          kw

50                     kv/HS

12mA

144W

50W

12                          nfllz

6 . 3 ± 10%

1.0

6.0

120

It  is  necessary to reduce  the  heater voltage immediately after the  appli-
cation  of  h.t.  in  accordance  with  the  input  power-heater  voltage  rating
chart on page  C1.
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CHARACTERISTICS

Frequency  (fixed within the band )

mlse voltage  (Ipu]se=  12A)

R.F.pulsepoweroutput(Ipuise=L2A)

Frequency pulling ( v . s . w . r . = 1. 5 )

Frequency temperature coefficient

RATINGS   (ABSOLUTE  MAXIMUM  SYSTEM )

ruse current
Pulse duration
Duty factor
Mean input power
Rate of rise of voltage pulse
Load mismatch  (v.s.w.r.)

Min.                  Max.
9.345                  9.405               GHz

4.0                    13.0                       kv

40kw

15.0                  Mlz

0.25                 MHz

per degc

Max.

16A
2.5                      „s
0.001

180W
60                 kv/„s
1.5

END  OF  I.IFE   PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the
following :

R. F.  pulse power output  (Ipulse=  12A)

Frequency

Within the band

BANDVIDTH

MOUNTING   POSITION

30kw

Min.                   Max.

9.345      to       9.405               GHz

3.0                   MHz
tp

Where tp = Pulse duration in Hs

Any

PRESSURISING

The  magrietron need not be pressurized at heights  up to  10, 000ft.

The Oil.cular  mounting flangi  and the waveguide output ::'stem of the valve
are made  to  enable  the magnetron  to  be used  in  applications  requiring a.
pressure seal .

They can be maintained at a pressure of 3.17kg/cm2  (45lb/in2)  absolute.

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

k8lb

1.7                          3.7
4.5                       9.9

COOLING

Aflowof cooling air may be necessary to keep the anode block temperature
below the permitted maximum.

Temperature

Anode block max.
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MAGNETRON

OUTLINE  DRAWING

ZH

a

a

2J55

FI                              I    _                    S                   __'_T
I

IU
V

X

W
II

iI

I
I

C
J

c' acesI,t'atlcn t tthelstr'eOde

I

IB8CCC

ANODE  CONNECTION TERMINATED AT  THE  BASE  PIATE

Dimensions  overleaf
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DIMENSIONS

Millimetres

63.5

11.1    ±0.5

2 .16 ± 0 .13

36

31.6

4 . 90 ± 0 . 07

30 .15

36.5    ±0.7

42.85

73.0    ±0.13

136.47

12.7

1.6

79.3

34

9.5

69.7

67.6

44 .45 ± 0 .18

52.3

30.3    ±0.5

11

75.4

19

39.7    ±0.5

AA                                    3.18±0.13

88                                 75.8    ±1.6

CC                                   82.5    ±0.7

Inches

2.50                                  max.

0.437    ±0.020

0.085    ±0.0051

1.42                                  max.

1.24

0.193    ±0.0028              dia.

1.187

1.437    ±0.028

1. 687

2.874    ±0.0051

5.373                                max.

0.5                                    max.

0.063

3.12                                  max,

1.34                                    rad

0.37

2.74                                   max.

2.66                                  max.

1.750    ±0.0071

2.06                                  max.

1.192    ±0.020

0.43                                    min.

2.97                                   max.

0.75

1.563    ±0.020

0.125    ±0.0051

2.984    ±0.063

3.248    ±0.028

Millimetre dimensions derived from original inch dimensions
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MAGNETRON

RI

a

®

2156

QUICK  REFERENCE  DATA

Frequency                                                                                     9. 245              GHz

Power  output  ( pulsed)                                                         50                         kw

Cons truct ion                                                                                           Packaged

To be read in conjunction with
GENERAL  OPERATIONAL  RECOMMENDATIONS -  NICROWAVE  DEVICES

OPERATING  CONDITIONS

R.F.  pulse power output                                    50

Duty factor                                                                    0.00033

Pulse duration                                                          0.1

flilse repetition frequency                           3300

Heater voltage   (running)                                    5.0

Pulse current                                                        12

Pulse voltage                                                            12. 7

Pulse input power                                              152

Rate of rise of voltage pulse                          100

Mean input current                                               4.0

Mean input power                                                 50

50kw

0.001             -

1.0                              4,S

1000                     p.p.s.

OV

12A

12.7                       kv

kw
kv/4`S

rnA

W

Mean r.i.  output power                                      16.5                     50                           W

Frequency pulling  (v.s.w.r. =  1.5 )              12

CATHODE

Indirectly heated

Vh

lh

lh   (Surge)   max.

rh  (cold)

th_k  (min.)

12                        MII z

6.3±10%              V

1.0A

6.0A

0.8Q

120s

It  is  necessary to  reduce  the  heater voltage immediately after the appli-
cation  Of  h.t.  in  accordance  with  the  input  power-heater  voltage   rating
chart on page C1.
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CHARACTERISTICS

Frequency  (fixed within the band)

Pulse voltage  ¢pulse = 12A)

R. F.  pulse power  output  ¢pulse=12A)

Frequency pulling  (v . s . w . r . = 1 . 5)

Frequency temperature coefficient

Input cabacitance

RATINGS   (ABSOLUTE  MAXIMUM SYSTEM )

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse

Load mismatch  (v.s.w.r.)

Min.                   Max.

9.215                    9.275

1113

40

15

0.25

9.5

GHz

kv          ---

kwU
MHz

MHz
per degc

pF

ran.                Max.

11                            13                                  A

2.5                       „s

0.001

180W

150                   kv/Hs

1.5

END  OF  LIFE   PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the
following :

R. F.  pulse power output  (Ipulse =  12A)

Frequency

Within the band

false voltage  (Ipuise=  ]2A)

MOUNTING  POSITION

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

30kw

Min.                   Max.

9.21     to            9.28                  GHz

11            to        13.5                       kv

Any
®

kglb

1.7                          3.7
4.5                        9.9

COOLING

A flow of coolingair maybe necessary to keep the anode block temperature
below the permitted maximum.

Temperature

Anode block max.
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MAGNETRON

OUTLINE  DRAWING OF  2J56
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ANODE  coNNECTloN TERMn\TATED AT  THE  BASE  PLATE

Dimensions  overleaf
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DIMENSIONS

mllimetres

63.5

11.]    ±0.5

2.16±0.13

36

31.6

4 . 90 ± 0 . 07

30 .15

36.5   ±0.7

42 . 85

73.0    ±0.13

136.47

12.7

1.6

79.3

34

9.5

69.7

67.6

44 .45 ± 0 .18

52.3

30.3   cO.5

11

75.4

19

39.7   cO.5

AA                                   3.18±0.13

88                              75.8  ±1.6

CC                                  82.5   sO.7

Inches

2. 50                                max.

0.437    ±0.020

0.085   ±0.0051

1.42                                 max.

1.24

0.193    ±0.0028              dia.

1.187

1.437   ±0.028

1.687

2.874    ±0.0051

5.373                                 max.

0. 5                                   max.

0.063

3.12                                  max.

1.34                                   rad.

0.37

2. 74                                   maJi.

2.66                                 max.

1.750    ±0.0071

2.06                                 max.

1.192   cO.020

0.43

2.97

0.75

1.563   ±0.020

0.125   cO.0051

2.984   ±0.063

3.248   ±0.028

Millimetre dimensions derived from original inch dimensions
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MICROWAVE   DEVICES:                    GENERAL   OPERATIONAL
INDUSTRIAL                                                       RECOMMENDATIONS
MAGNETRONS

a

lil

iiE

1.          HEATER

1.1         GENERAL

Incorrect  setting  Of  the  heater voltage  and,  in  consequence,  a
cathode temperature too high or too low, may lead to unsatisfac-
tory operation and cause the va,lve life to be shortened.

1. 2         SURGE  CURRENT

With some valves it may be required tolimit the heater current
when switohing on the heater supply. Individual data sheets  give
information on  this  together with the cold  heater  resistance to
assist in the design of a suitable surge current limiting circuit.

1. 3         STARTING VOLTAGE

With indirectly heated cathodes the heater startingvoltage should
be  set within ± 2. 5 % at nominal supply input voltage.

In the case of directly heated cathodes  reference should be
made to the individual data, sheets.

1. 4         PRE-HEATING  TIME

Before  the  application  Of  the   h. t.   supply  the  heater  starting
voltage should be  applied for a time not less than that  stated in
the individual data sheets . This ensures adequate electron density
to start oscillation in the required mode.

1. 5         RUNNING VOLTAGE

During operation the cathode temperature is increased by electron
back bombardment  ('foack heating").  The individual data sheets.
therefore . contain information relating the heater running voltage
to the average anode current so that the cathode temperature can
be maintained at the desired  level.  The heater  voltage must be
reduced to the appropriate value immediately the h. t. voltage is
applied.

1. 6         TEMPORARY  FLUCTUATIONS

Unless otherwise stated in the individual data sheets , the cathode
will a,ccept  temporary  fluctuations Of heater  voltage  within the
range +5 % to -10% of the nominal values
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GENERAL   OPERATIONAL                    MICROWAVE   DEVICES:
RECOM MENDATIONS                                                      INDUSTRIAL

MAGNETRONS

2.          INPUT AND  OUTPUT CONNECTIONS

2.1        INPUT  CONNECTION

To prevent anode current flowingthrough the heater the negative
h.t.  voltage  line  should  be  connected  to  the  common  heater-
cathode terminal.

2. 2        OUTPUT CONNECTION

It is  important that the  type of  output  connection  should  be  as
specified in the data. Connections to the output must be designed
to prevent  misaligned  surfaces which introduce  reflecting dis-
continuities and must be  sufficiently tight  to avoid arcing.  It is
also  important  to  avoid  undue  stressing  of  the  output  section
which would either deform the metal or break the glass or ceramic
vacuum  seals.  It  is  necessary  therefore  that  any  mechanical
pressure   be   applied  uniformly,  when  a  uniform  mechanical
pressure is not  certain a  flexible  mounting  must be  provided,
e. g.  rubber bushes for fixing screws.

3.          H.  T.  SUPPLY

3.1         GENERAL

Usually the dynamic impedance of a magnetron is low, therefore
small  variations  in the  applied voltage  can  cause  appreciable
changes  in  operating  current.  In  the   equipment   design  it  is
necessary to ensure that such resultant  variations in  operating
current  do not  lead to  operation  outside  the  published  limits.

Changes in  current cause  changes in  power and  frequency
and,   consequently,  change   the   equipment   performance. Their
effects should  determine  the  maximum   permissible  change  of
current  inherent in  the  equipment  design  under  the  worst op-
era,ting  conditions.  Where  these  changes  in  performance  are
not acceptable, either manual control or automatic stabilisation
of the  average  operating  current  must  be  incorporated  in  the
power supply desigrl.

3. 2        NINIMUM OPERATING CURRENT

At a low  operating  current, above  the  threshold of  oscillation,
magnetrons  can  develop a  negative  resistance  characteristic.
When   operated  with  an  unregulated  power  supply,   additional
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MICROWAVE   DEVICES:
INDUSTRIAL
MAGNETRONS

GENERAL   OPERATIONAL
RECOMMENDATIONS

A

Eil

Eil

series  resistance  is  necessary  to  prevent  instability.  With  a.
regiilated  power  supply the  range  of  control  should be limited
to avoid hunting.  For this reason a  minimum operating current
is given in the data sheets.

3. 3         PEAK CURRENT LIMITATION

In  certain  applications  an  unfiltered. power  supply is  used.  In
these   circumstances  care  should  be  taken  to  ensure  that  the
peak current rating cannot be exceeded.  A resistance or indue-
tance is usually needed in series with the power supply to  augment
the inherent regulation of the  supply.

4.          LOADING

4.1         GENERATOR LOAD CHART  (RIEKE  DIAGRAM)

A  chart  showing  typical   output   power  and   frequency  change
plotted on a modified impedance circle diagram against magnitude
(v. s. w. r. ) and phase of the load seen by the  magnetron provides
information  on the  behaviour  of the magnetron  under   various
load conditions.

Such a chart is often referred to as a Rieke diagram.
With a load Of badmismatch and at a particular phase there

is a region  on  the chart which is  characterised by high  power
output and  convergence of the  frequency  contours.  This region
is lmown  as the   ''sink"  and the  pha,se  of  the  load  at  whichthe
magnetron behaves in this mamer is known as ''the phase of sink" .
Operation of the magnetron under this load conditionwill lead to
instability and may cause failure.

The region  opposite the sink  indicaLtes a low power output.
A  low  power  output  leads  to   excessive  anode  dissipation  and
increased  ''back  heating"  of the cathode.  These effects can be
detrimental to the life of the  magnetron and  should be avoided.

4. 2        MAXIMUM VOLTAGE  STANDING WAVE  RAHO OF  LOAD

Information  on  the  maximum  standing wave  ratio  that  can  be
withstood under continuous  operation is given in individual data
sheets.  Incorrect loading (exceeding this value Of v. s.w. r. ) may
cause unstable operation in the form of moding or arcing.
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GENERAL   OPERATIONAL                    MICROWAVE  DEVICES:
RECOM IVI ENDATIONS                                                         INDUSTRIAL

MAGNETRONS

4. 3         COLD LOAD MEASUREMENT

Before the  h.t.  is  applied it  must be established  that  the  load
condition is such that the v. a.w. r.  presented to the magnetron at
its output connection dies notexceed the limiting value. For  this
purpose low power measurements using a standing wave detector
or  reflectometer  technique are  necessary over an  appropriate
frequency range about the actual magnetron frequency. The freq-
uency range  must be  adequate  to  cover  operational  frequency
drift due to,  current  pushing,  load pulling and magnetron ten-
perature change.

When  magnetrons  are  likely  to  be  replaced  in  equipment
without  further  measurement  or  adjustment  of  the  coupling
system,  the  low  power  measurements  must cover a frequency
range which embraces the whole frequency band of the magnetron
together  with  an extension  to cover operational frequency drift
outside the band.

It  should  be noted that the value of v. s.w. r.  will be vastly
differentwhenthe load is removed from the applica.tor or heating
chamber  and  that  h.t.  should  never be applied under this con-
dition.   As   a  protection  against  this  risk  a  suitable  preload
should be incorporated in the microwave circuit.

4. 4        0N-LOAD MEASURE MENTS

It is possible to monitor the power reflected from the loadto the
magnetron by means of a reflectometer technique . If it is possible
for the reflected power to become excessive so that thev. s.w. r.
limit  is  approached,  the  magnetron  should be  safeguarded by
means of art automatic h. t.  switch-off.

4. 5        INSTANTANEOUS LOAD  CONDITION

Some equipments include a device which provides a varying field
pattern,  to  produce a  more  uniform  energy  distribution.  This
device introduces a varying  instantaneous load condition.  Some
relaLxation  Of  the  maximum  v. s.w.r.   rating  under  continuous
operation can be allowed for instantaneous load conditions outside
the  "sink"region provided that the averaLge reflected power does
not exceed that implied by the continuous  v. s.w. r.  rating.  Any
relaxation should be agreed with Mullard Limited. No relaxation
can be permitted in the sink region.
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MICROWAVE  DEVICES:                    GENERAL   OPERATIONAL
INDUSTRIAL                                                      RECOMMENDATIONS
MAGNETRONS

A

Zil

5.         CcOLING

5.1         GENERAL

The   cooling  requirements   given  in  the  data  sheets  refer  to
magnetrons  operated  under  open bench conditions.   In order to
keep within  the limiting temperatures for anode block,  cathode
termina,I  assembly  and  output seal,  where appropriate,  it may
be  necessary   in  the  practical  equipment  to provide additional
coolant  on  account  Of  high  environmental  temperatures dne to
restrictions imposed by the cat)inet and to associated components
within  the   cabinet,   and  to  high  ambient  temperatures  at  the
equipment location.

The residual  heat of the  cathode  on  switch-off  may  raise
the seal temperature above its permitted maximum. This danger
can be avoided either by continuing the airflow after removaLl of
cathode heater power or by using sufficient air during  opel.ation
to keep the  temperature of the  cathode so  low  that  the  rise  in
seal temperarfure on switch-off can be accommodated.

Having  regard  to  the   limiting  temperatures,   measure-
ments  should be made in the development stage of an equipment
using  special paints ,  lacquers ,  thermopapers or other suitable
means.

Thermal cut out switches should be used to prevent operation
with excessive anode blocktemperature in the event of reduction
or failure of the cooling medium.

5. 2        AIR COOLING

It is important that the air should not contain dust,  moisture or
oil. If an air filter is incorporated in the system, allowance must
be  made for the pressure drop across the filterwhen choosing an
adequate blower.

5. 3        WATER COOLING

Circulating cooling water should be as free as possible from all
solid matter and its dissolved  oxygen content should be low.   A
closedwater system using demineralised or distilled water should
be used whenever possible.
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GENERAL   OPERATIONAL                    MICROWAVE   DEVICES:
RECOMMENDATIONS                                                       INDUSTRIAL

MAGNETRONS

6.

7.

8.

INSTALLATION

The magnetron  should  never be  held by the  cathode  radiator .
Because the magnet produces a strong field, only non-mag-

netic tools rna,y be used for installingthe magnetron or adjacent
components,  this reduces the riskof collision between the tools
and the glass parts of the magnetron.

MOUNTING

The minimum distance from other  magnetic materials given on
the  data  sheet  must  be  maintained  to prevent  deterioration of
the magnetron performance. Other devices which produce stray
magnetic  fields  a3lower or stirrer motor)  should be  placed so
that  they do not influcence the operation of the magnetron.

The magnetron should be mounted by means of the mounting
holes provided.  It should  NEVER  be  supported by the  coupling
to the magnetron output system.

STORAGE

Magnetrons  should be  stored in their original  pa.eking because
this has been designed to protect them against reasonable vibra-
tion and lmocks. It also ensures that the spacing between perm-
anent  magnet  valves and other  magnets and  ferrous  objects is
adequate to avoid demagnetisa,tion.

Magnetically   sensitive   instruments   such  as   compasses,
electric  meters  and watches  should  not  be  brought  close to a
bank Of paekaged magnetrons.

When  a  magnetron  is  temporarily  taken  out  of  service it
should be placed  immediately  in  its  proper  container.  This is
good practice and obviates the risk of damageto the mag|iets or
the  glass  and  ceramic  parts and prevents the  entry of  foreign
matter into the output aperture.

Unpacked permanent magnet valves should NEVER be placed
on steel benches or shelves.

FEBRUARY  1964 Page  D6
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MICROWAVE  DEVICES:                    GENERAL   OPERATIONAL
INDUSTRIAL                                                      RECOM MEN DATIONS
MAGNETRONS

9.          CONDITIONING

Aftertransit or a long period Of storage, the h.t. voltage  should
be increa,Bed gradually or in several steps until normal operation
is achieved. 'This treathentwill remove any traces of gases which
could cause instability , it is particularly important in high power
magnetrons.

10.        STRAY MICROWAVE RADIATION

The dooument* entitled "Safety Precautions Relating To Intense
Radio-Frequency Radiation"  implies  that a stray radiation field
is a human hazard if the power density exceeds 10mw/cm2. 'I'he
power output Of industrial magnetrons is such that, with improp-
erly sealded or  defective closures and  connections in the trangr
mission  system,  this  power  density  can  easily  be  exceeded.
Serious a,ttention should be givento this point in the manufacture
of equipment with due regard to probable  deterioration through
its life.

*  Publishedby H.M.S.O.1960   S.O.  Code No.  43-182.
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MAGNETRON

Zi]

Eil

a

JP2-0.2

QUICK  REFERENCE  DATA

Magnetronforuse in microwave diathermy or as  a laboratory source
for  gas  ionisation.

Frequency                                                                                             2. 45          GHz
Power  output  (c.w.)                                                                      200                      W
Constru ction                                                                                           Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  -MICROWAVE  DEVICES

CHARACTERISTICS  (measured at la  =  200mA d.c. ,  v.s .w.r.  < 1.05)

Frequency fixed within the band

Operating voltage range  (d . c .)

2.425to2.475      GHz

1.55    tol.7            kv

OPERATION  FROM SINGLE-PHASE SUPPLY WITHOUT  RECTIFIER

OPERATING  CONDITIONS  (using h.t.  supply with  Z  > 250fty

*Heater voltage  (ruining)

Mean anode current

Peak anode current

Load mismatch  (v . s .w .r . )

Power output (matched load) W

*For  different  values  of  anode  current,  the  heater  voltage  should be
adjusted in accordance with either curve  'a' or  'b' on page C3.

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Heater voltage  (starting)

Heater surge current

Mean anode current

Peak anode current

I.oad mismatch  (v . s .w . r . )

Envelope temperature

NOVEMBER  1967 JP2-0.2  Page D1



OPERATION    FROM    SINGLE -PHASE    FULL-WAVE    RECTIFIER   WITHOUT
SMOOTHING  FILTER

OPERATING  CoNDITloNs  (using h.t.  supply with  Z  > 5oorty

*Heater voltage  (running)

Mean anode current

• Peak anode current

Ijoad mismatch  (v . s .w . r . )

Power output  (matched load)

6V

rnA

mA

W

*For  different  values  of  anode  current,  the  heater  voltage  should be
adjusted in accordance with either curve  'a' or  'b' on page  C3.

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Heater voltage  (starting)

Heater surge current

Mean anode current

Pea,k anode current

Load mismatch  (v . s .w . r . )

Envelope temperature

NOVEMBER  1967 JP2-0. 2  Page D2
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MAGNETRON

Eil

A

EiE

-

JP2-0.2

OPERATION  FROM D.C.  SUPPLY

To  obtain  optimum  power  output,   it  is  necessary  to  insert  between  the
magnetron  and  the  load,  a fixed reflection element  (see page D8)  giving a
mismatch with v.s .w.r.  of 2.0  in "phase  Of sink" .

OPERATING CONDITIONS

*Heater voltage  (running}                                        4.0                       4. 8          V

Mean anode  current                                              150                       100           rnA

Peak anode current                                              220                       150           rnA

tl.oad mismatch  (v.a.w.r.)                                     2.0                       2.0

tpower output  (matched load)                             150                       100              W
*For  different  values  of  anode  current,  the  heater  voltage should be
a.djusted in accordance with curve  'c ' on page C3.

RATINGS  (ABSO LUTE MA2HMUM SYSTEM)

Heater voltage  (starting)

Heater surge current

Mean anode current

Peak anode current

tLoad mismatch (v . s .w . r . )

Envelope temperature

tExcluding fixed reflection element
CATHODE

indirectly heated

linode supply
**Vh  (Starting)

Ih

rh  (cold)

A.C.  or
rectified A.C.          D.C.

5.3                          4.8                V

3.5                          3.3                A

0.2                          0.2                 a

Preheat dela.y before applying h.t.                 3.0                      4.0        min.
**Tempora.ry  fluctuations  not  exceeding  +5%  and  -10%  of  the  nominal

heater voltage are permissible.

The  heater voltage must be reduced immedia-tely after tie application
of h.t.  in accordance with the curves on page C3.
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OUTPUT   CONNECTION

50Q coaxial with 4. 8mm inner conductor and llmm outer conductor.

COOLING

Natural  cooling  is  sufficient  provided  that  the  magnetron  is   effectively
mounted  on  a  heat  conducting  non-magnetic  heatsink.   It  is  desirable  to
mount  the  heatsink  verticallyo

MOUNTING  POSITION

PHYSICAL  DATA

Weight of magnetron

Any  (but see COOLING)

kglb

2.4                       5.3

Weight of magnetron in carton                    3.5                    7. 7

DIMENSIONS

Millimetres

1.5

4.0±0.2

2.8±0.2

1.5

3.8±0.05

11.1 ±0.15

12.8±0.15

16

2.0±0.15

6.0

13

19

16.5

3.0

2.0

21

27

16

20

45

inches

0.059

0.157 ± 0. 008

0.110 ±0.008

0.059

0 .150 ± 0. 002

0.437 ±0. 006

0 . 504 ± 0 . 006

0.63

0 . 079 ± 0 . 006

0.236

0.51

0.75

0.650

0.118

0.079

0.83

1.06

0.63

0.78

1.77

Inch dimensions derived from original lnilfimetre dimensions.

NOVEMBER  1967
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MAGNETRON

I--  S  ---

®

®

OUTIINE  DRAWING

n TT

II

II

Detc'i'    I

c,

Detaj4holes,6mmetricthre

'W,

I__X-
\I

(

I _.D

JP2-0.2

Detail   2

Note:
The   inner   conductor
(E  above)   will  always
lie   within  a   circle   of
diameter   5.5mm.
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DIRENSIONS

MJ1_1 !m_ceres                         hches

90

30

80

50

71

64

33

64

3.54

1.18

3.15

1.97

2.80

2.52

1.30

2.52

hch dimenslonB derived from orlglnal mlllimctre dimen8ionB.
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MAGNETRON

F=z-

a

rl

JP2-0.2

de
`

k,hh

NCNC

©NC

The  cinode   is
terminated   in

Ncthe   base   plate.

k.h

hk.h

octal  Base                     BEE
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FKED REFLECTION ELEMENT

TEFLONCr-2.0DRIVINGFIT

7|8L 20NEF_2TAPFFJJ/\
KKLL

MMfuH
NN

PP

I  1111

B

i-a-tEFtf-i+-- lFpITVV
/I

•,,,„,,,,,,,,,,,,,,,,,,,.-, , , , , , ,,,,A,,A, ,, , .

wwluu:#

6`AHH
+y:zJ

E= XX

rencene`B

DIMENSIONS

FF

GG

HH

JJ
KK

LL

MM

NN

PP

QQ

RR

SS

TT

UU

rm
\\`\'

RE

I.I.
ZZ

A

Millimetres Inches

12.6     ±0.05                              0.496  ±0.002

11.1     ±0.15                               0.437±0.006

4.8     ±0.05                              0.189±0.002

3.85+0.05                               0.152  +0.002

14

13

105

7.2     +0.1

2.0     ±0.15

1.5

12.8     ±0.15

15          ±0.2

3.8     ±0.05

2.8     ±0.2

4.0    ±0.2

Z2           ±0.1

57.5     ±0.2

16

3.0

5.0          0.1

0.55

0.51

4.13

0.283  +  0.004

0.079  ±  0.006

0.059

0.504  ±  0.006              dia.

0.591  ±0.008              dia.

0.150  ±  0.002              dia.

0.110  ±  0.008

0.157  ±  0.008

0.866  ±  0.004

2.264  ±  0.008

0.63

0.118

0.197  _  0.004

Inch dimensions derived from  original  millimetre dimensions.
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|vlAGNETRON

®

a

A

®

RIEKE  DLAGRAM

JP2-0.2

Measured with  a.c.  supply la  =   0.2A

-  - -  I  output po\LTer

=   Frequency  pulling

d  -   distance  of  standing \\.ave  minimum
from  refer.ence  plane  'A'  to\\'ai.ds  load.

r\'OvEi\IBEI{  1967

=     Towards   load

JP2-0.2   Pflg`e  C1
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0                                       loo                                      200                                     300     Ia(rnA)

OUTPUT  POWER AND ANODE  VOLTAGE  PLOTTED AGAINST
MEAN ANODE  CURRENT
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MAGNETRON

n

®

1

a

JP2-0.2

JP2-o.2  I 84774

1111

The he a.te r V olt e a.djustment as a I Ction of

th©W eOrav

be

0Ire deOrct Caifi u.Cerrdaen.C td shall  beunfiltereanodevolt acdag CsineOr8S,d.lemg-Pd

hac
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I
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I

I

0-_                                          loo                                          200                                          300    Io(rnA)

HEATER VOLTAGE  PIOTTED AGAINST  MEAN  ANODE  CURRENT
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MAGNETRON

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

JP2-IA

Ma.gnetron for microwave heating

Frequency

Power output (c.w.)

applications

2.45  Gc/s

1.0        kw
Constniction                                     Packaged,  Ceramic and Metal

To be read in conjunction with

Eiil

Eil

a

GENERAI. OPERAHONAL RECOMMENDATIONS -  NICROWAVE  DEVICES

CHARACTERISTICS  (measured at Ia =380mA d. a.  at v. s.w. r.  < 1.1)

Min.               Max.
Frequency fixed within the band

Operating voltage range  (d. c.)
within the range

2.425    to     2.475Gc/a

5.4        to    5.8          kv

OPERATION FROM SINGLE -PIIASE FULL-WAVE OR TWO-PHASE HALF-WAVE
RECTIFIER wlTHOuT sMOOTlnNG FILTER

Typical operation

The dynanic impedance Of the power supply must be such that the given
fa tok) max.  is not exceeded.

Filament voltage

Mean anode current

Peak anode current

Load mismatch (v. s. w. r. )

Pout  (V.S.W.r.  <1.1)

Filament voltage

Mean anode current

Peak anode curl.ent

Va-k

Load mismatch (v. a. w. r. )

APRIL i965fa rage  D1



CATHODE

Directly heated
*Vf (Starting)

rtyf (rurming)

If

lf (Burge) max.  peak value

rf (Cchd)

Minimum delay before applying H. T.

4.0V

4.0V

30A

0EL

0. 018             a

7.0s

*Temporary  fluctuations  not  exceeding  +5   and  -1Ovo   of  the   nominal
value of the heater voltage are permissible.

OuTpuT cONNEcnoN
integral  probe,  suitable  for coupling to a waveguide,  a coarial  line or
directly  irfu  a  cavity.

MOUNTING POSIHON               Axis of cathode stem vertical

The weight of  the magnetron  should be  supported by  the  flat  surfaces Of
the magnet  system,  the vakye  being secured to its mount by means Of  the
1/4 in.  studs  provided.   The  mounting  should be  sufficiently flexible  and
adjustable  such  that  no  stress  is  placed  on the  output  system when  the
mounting  nuts  are  tightened.

To ensure a good r.i.  contact between the output system Of  the magnetron
and  the  circuit  to  which  it  is  comected,  the  use  of  gasket  S330109 is
reco-ehded as shown on the MAGNETRON ACCESSORIES sheet.

COOIJING

Forced air

Mardmum tempe rafures

Anode block

Filament iapct termiml
Any other point

18o                  0c

2oo                  0c

20o                 0c

The anode heat radiator must be cooled by a ducted air stream Of at  least
1oort3/min.  (3. om3/min.),  static pressure relative to the magnetron to be
reckoned as 1. Oin. w. g.

The filament termimls must be cooled by use Of the thermal flow comectors
S32995 and S32996 and by directing some of the cooling air to them.

APRIL 1965* Page  D2
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MAGNETRON

PErTslcAL DATA

Weight Of magnetron

Weight Of magnetron and carton

1

A

ZH

A

ACCESSORIES (see separate sheets for outline drawings)

Coupling adaptor (for cold measurement)

Cathode cormector

Filanent cormector

Thermoswitoh

R. F.  esket

JP2-IA

1bkg

9.25                4.2

12.5                   5.7

S32990

S32995

S32996

S32997

S330109

CIRCUIT ADJUSTMENT

For load impedance measurements relative to the RIEKE DIAGRAM the
reference plane is as given on the outline drawing (see paLge D5).

Prior to installation Of  the magnetron,coupling   adaptor S32990 is used
in  place  Of  the  magnetron  and  together  with  appropriate  measuring
apparatus the cold load impedance relative to the reference plane can be
determined.   By adjustment of the loadcoupling circuit the required load
condition for the magnetron can be established.

APRIL 1965& Page  D3
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D"ENSI0NS

Inches                         Millimetre a

6.31                                          160.3

4.50                                           114.3

0.46                                             11. 7

1. 50                                           38.1                                    dia.

1.78                                            45.2

3.91                                             99.3

0.250±0.002                            6.350±0.050

0.625:::::3                     15.875=:::;8            dia.

4. 91                                         124.7

4.50                                          114.3

1. 44                                         36. 6                                  dia.

1.20                                          30.5                                   dia.

0.421::::::                    10.694=::;i:           dia.

0.25

1. 287

0.14

4.75

1.63

0.81

2.52

Millinetre dimensions derived from original inch dimensions
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MAGNETRON
JP2-lA

83325JP2-1A

11

Anode Volta8e usin8 a fi ltered d. C '   supply
0peratiOn

e
Powerfficie

n
0Cyutput Us inPP 8|y

0
unfirati ltOnered    d.a..

I

0                   a.2                  0.4                   0.6

Average  anode current  (A)

POWER OUTPUT.    ANODE VOI,TAGE AND EFFICIENCY AS A  FUNCTION
OF AVERAGE ANODE  CURRENT
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RIEKE    DIAGF}AM

0.15^                          0.1^
Distance of standing wave
minimum from reference
plane toward load

F`  = 2®45Gc/s
AVERAGE  ANODE  CURRENT = 0. 38A

PEAK ANODE  CURRENT = 1.1A
UNFILTERED RECTIFIED ANODE  SUPPLY

APRIL  1965/X
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MAGNETRON  ACCESSORIES

R.F.  -GASRET

S_330109

JP2-IA

All   dimensions   in  inches              E3H
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MAGNETRON  ACCESSORIES

CATHODE  CONNECTOR

S-32995

JP2-IA

All dimensions  in  inches

APRI|. 1965/X

183677_I
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THERMOSVITCH

S-32997

u

a.032 0.5156

F250]I

1•715•032-349•015i

IIII

037I

- - II

I

III IT 0

CLASS2

I I 1

85

L-oD
+0.0

THREAD   MIN
-0.010

375lA

DIA

0.625L-
DIA

All  dimensions  in  inches.

APRIL 1965/X
__I,age  D10



t,

A

n

MAGNETRON
JP2-IA

METHOD  FOR  cOupLING  TO  R.F.  cmculTRy

_II
=E

LL'Ill

10®I
I JE-

0=5:

I

LO)
±9u)O

a<m

8EJ

I
I

``  ,   .   -   _   .  .  `Ttfla Ha+\\\\\\\

IJaLI-Ia
I,\   I,    ,II-I

a)

<
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HEATER  CONNECTOR

S-32996

6-32   socket
head   screw

All  dimensions  in  inches

APRIL 1965*

183678 I
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MAGNETRON
JP2-IA

6t;S       !8!3              a

ZuX- ` I
I

IH-
1 I

±1ill
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!uEE!EElEiHi]'Larmu'

/i <
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I)IMENSIONS   of coupling drawing.
Inches

1.25

0.09

0.125

1.562

3. 375

2. 875

1.438

1. 000

0. 3437

3.18

39. 67

85. 73

73. 03

36 . 53

25.40

8.73

Millimetre dimensions derived from original inch dimensions

APRIL  1965/X
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MAGNETRONS              |P2-2.5A   jp2-2.5W
(Y11162)                      (YJ 1160)

QUICK  REFERENCE  DATA

Magnetrons for microwave heating applications
JP2-2.5A  (¥J1162)  is  forced-air  cooled
JP2-2.5W (YJ1160)  is  water  cooled

Frequency

Power output

Construction

®

n

2.45         Gc/s

2.5               kw

Packaged ,  high stability ticonal magnet

Unless  otherwise  shown data is  applicable to both types

To be  read  in  conjunction with

GENERAL OPERATIONAlj RECOMMENDATIONS  -MICROWAVE  DEVICES

CHARACTERISTICS

Frequency fixed within the band

Operating voltage range  (d . c . ) ,
within the range  (at la = 750mA d . c . ,
v.s.w.r.   <  1.05)

Operating voltage  range  (d . c . ) ,
within the range  (at la = 800mA d . c . ,
v.s .w.r.  =  3.0  in  "phase  of sync")

''Phase of s)mc" from the reference  plane

(see drawings) towards  load  (nominal)

JANUARY  1966

Min.                      Max.

2.425                      2.475    Gc/s

4.4                           4.8              kv

4.6                            5.0              kv

0`.40                                           A

Page D1



OpERATroN IN MlcrowAVE  OvEN wlTH  HEII]  STIREER,  wl" slNal.E-
pHASE FULI.-WAVE RECTIFIER WITlrouT SMcoTlzlNo HI]TER

OPERATING CONDITIONS

For this condition the centre of the locus of the load impedance seen by
the magnetron to be at v.a .w.r.  = 3 .0 in "phase of sync".
The impedance of the h.t . supply should be greater than 500Q.  h addition,
alimitingresistorof 3008 should be inserted in series with the magnet-
ron.

Heater voltage (running)

Mean anode current

Peals anode current

Iond mismatch (v . s .w . r . )

in the region of cO .1^

about "phase of sync"

instantaneous value*

in the remaining region

Power output  (v.a.w.r.  = 3.0 in "phase of sync")

RATINGs  (ABsO LUTE MAlm4uM sysTEM)

Heater voltage (starting)

Mean anode current

Peak anode current

Ijoad mismatch fy . s .w . r .)
in the region of ±0 .1^
about "phase of sync"

instantaneous value *
in the remaining region

Min.

4.5

loo

1.7V

800             nil

2.0A

4.0
10
4.0

*Maximum  duration  20ms,   maximum  duty  ratio  0.2.  Moding  must  be
avoided by the use of an appropriate coupling system.

JANUARY 1966 Page D2
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iviAGNETRONS              )P2-2.5A   JP212.5W
(Y| 1162)                    (Y|1160)

Eii]

®

A

opERATloN    IN    MlcrowAVE    OVEN    WITIIouT    FIEro    STIREER   oR
INI)USTRIAII  APPI.ICATION  WITH  SINGLE-PHASE  FULL-WAVE  RECTIFIER
VITHOUT SMOOTIENO FILTER

OPERATING CONDITIONS

The impedance of the h.t . supply should be greater than 500S2. in addition,
alimitingresistorof300S}shouldbeinsertedinserieswiththemagnetron.

Heater voltage  (running)                                                                       2. 0              V

Mean anode  current                                                                           750               rnA

Peak anode  current                                                                                 2. 0              A

I.oad mismatch  (v.s.w.I`.)                                                                      3.0

*Power  output  (matched load)                                                                2. 0           kw

* For the output power under conditions of mismatch , see the Rieke diagram
on page  C5.

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Heater voltage  (starting)

Mean anode  current

Peak anode current

IJoad mismatch  (v . s .w . r . )
in the region of sO .03^
about  "pha,se of sync"
in the remaining region

JANUARY  1966 Page D3



OpERATION   IN   mcROwAVE   OvEN   wlTHOuT   HEIO   STIRER   FROM
SINGI.I-PIIABE SUPPLY WITIIOUT RECTIHER

OPERATING CONDITIONS

A limiting inductance of 2 . 25H mustbe inserted in series with the magnet-
ron.

Heater voltage (running)

Mean anode current

Peak anode current

I.oad mismatch (v . s . w . r . )
*Power output  (matched load)

4V

kw

* For the output power under conditions Of mismatch, s ee the Rieke diagram
on page C5 .

RATINGs  (ABsO LUTE MAxlMUM srsTEM)

Heater voltage (starting)

Mean anode current
Peak anode current

I.oad mismatch (v . 8 .w . r . )
in the region of ±0 . 03^
about "phase of Sync"
in the remaining region

JANIARY 1966

u

Min.                     Max.

4.8                          5.2            V

500          nil
2.1A

Page in



•  MAGNETRONS              |P2-2.5A    JP2-2.5W

(YJ 1162)                      (YJ I ]60)

OPERATION   IN   INI)USTRIAL   APPLICATION   VITH    FIXED    REFIIECTION
ELEMENT      ANI)      THREE-PHASE      HALF-WAVE     RECTIFIER     VITHOUT
SMOOTHING  FILTER

To  obtain  optimum power output,  it is necessal`y  to insert between the
magnetron and the load,  a fixed reflection element  (see page D9)  giving
a mismatch with v.s .w.r.  of 1.5 in "phase of sync".

OPERATING CONDITIONS

The impedance of the h.t.  supply should be greater than 350f}.

Heater voltage  (rurming)                                                                       1. 5              V

Mean anode current                                                                         850               rnA

Peak anode current                                                                             2.0             A
*Ij)ad mismatch  (v.s.w.r.)                                                                   1.5

*i.Power output  (matched load)                                                               2.5           kw

tFor the output power under conditions of mismatch, see the Rieke diagl.am
on page C4 .

RATINGs  (ABsOLUTE MAxlMUM srsTEM)

h

A

Ei]

Heater voltage  (starting)

Mean anode current

Peak anode current
* Load mismatch  (v . s .w . r .)

in the region of ±0 .03^
in "phase of sync"
in the remaining region

*Excludes fixed reflection element
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CIA"ODE

Indirectly heated,  dispenser type
**Vh  (Starting)

]h  (at Vh = 5 . OV)

rh  (Cold)

[h (surge) man.

Foraheater starting voltage in the range 5.0 to   5.2V the cathode must
be heated for at least 2 minutes before the application of h .t.  At a heater
starting  voltage of 4.5V the  heating time must be  increased to at least
3 minutes.  For  a  heater  starting  voltage  in  the range 4.5 to  5.OV the
minimum heating time can be determined by linear interpolation.
It is necessaryto reduce the heater voltage immediately after the appli-
cation of anode power to compensate for additional heating of the cathode
by  back bombardment.  The correct value of the nominal heater voltage
is given by the curve  (full line) on page C6 .
Where  it  is  required  to  design  a  heating  generator  for  Several fixed
output  power  levels,  the  heater  voltage  may  be reduced in one or two
steps  depending  on  the  anode  current range.  The appropriate nominal
valueof heater voltage is that which falls within the limit curves (dotted
lines)  for  the  appropria,te  operating  currents.  The  deviation from the
nominal should be kept to a minimum.

**Tempora.ry fluctuations not exceeding +5% and -10% of the nominal heater
voltage are permissible .
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MAGNETRONS               )P212.5A    JP212®5W

(Y11162)                      (YJ 1160)

lil

®

1

CcOENG
Maximum temperatures

jinode block reference point  (see page D9)                               125                0C

Cathode radiator                                                                                 18o                0C

Cathode

Cooling clips 40634 apd 40649 should be attached to the heater and cathode
terminals respectively.

A flow of air should be directed at the cathode -i`ediator in order to keep
it  below  the  stated  maximum.  This  should  not  be  allowed  to cool the
supporting glassware .
Ime  to  the  thermal  capacity  of  the  cathode  if  heater and air flow are
switched  off  simultaneously  the  maximum  temperature  of the cathode
radiatorwill be exceeded unless the cathode radiator is kept at approx-

Iio;iei7a#:o,r¥uf.:f/:£e.:ff3`i¥:I::(:.ST;6egg§i,rp:o:a:;¥n:Fe==::=wa:;
]p2 -2 . 5A or]ii62)

Forcedcair cooled  (see curve on page C2)

Example : -

¥;ee:_:°£es:e[:oe::%n:g:::;t#3:/:m¥u;hp(1.:::mmg;:i:ne:c;t::d:'e::i:°gpue=rea2t!:%],:rfh=
water .
When  operating  in  a  confined  enclosure  causing an increased ambient
temperature around the magnetron and with conditions of load mislnatch
ca.usingreduced efficiency the amount of forced-air cooling will need to
be increased.
A  plate  is  provided  on  the  anode  block for  the mounting of a thermal
switchto protectthevalve in the event of failure of the cooling air .  This
switch  should   come  into  operation  at  a  temperature  not  higher  than
1o50c .

]p2-2.5w  cr]ii6O)

Water cooled  (see curve on page C3)

A  plate  is  provided  on  the  anode  block for the mounting of a thermal
switch to  protect  the  valve  in the  event  of water failure.  This switch
should come into operation at a temperature not higher than 120°C .
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MOuNTINa poslTION

In  equipment,  the  following  minimum  distances  sho]ild  be  maintained
between the magnet and magnetic materials  (see outline drawings) .

direction a

direction b

direction c

60mm

loo              mm

110               mm

OUTPUT  CONNECTION

50Q  coaxial  transmission  line  with  16mm  inner  conductor  and  39mm
outer conductor.

PHYSICAL DATA

Net weight of magnetron

ACCESSORIES

Cap nut

Split spring ring

Heater terminal cooling clip

Cathode terminal cooling clip

JANUARY  1966

JP2-2.5A           JP2-2.5W
(YJ1162)                (YJ1160)

17.4                          11.2                 1b

7.9                           5.1               kg

55312

55313

40634

40649
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' MAGNETRONS              |P2-2.5A   JP2-2.5W

a (Yl I I 62)

OUTIINE DRAWING   oF  ]p2-2.5A  or]ii62)
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OUTLINE DRAwlNG  oF   Jp2-2.5w  ordii6o)

a
Hole  4mm

b 74max /=:ntrd::TF::dmn

t

FE
I

9581-±,I AI                   --ZI

_T72mCIXJ_
i& I,,i       ,,-=```````` EL1
Tar
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__      .J*

E..      iiifi .5 \.,b

3ooL3oo±5.±5.275max

Mates  with  reference  plane  'A'
of  mQgnetron

Fixed  ref lection  element

:--=
k,hh

Tapped  4mm
13mm  min  depth

Output terminal
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MAGNETRONS              |P2-2.5A   JP2-2.5W

(YJ 1162)                      (YJ 1160)a

Zil

a

n
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OUTPUT  POWER AND ANODE VOLTAGE  PI.OTTED AGAINST  MEAN
ANODE  CURRENT
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MAGNETRONS              |P2-2®5A    JP2-2.5W
(YJ1162)                     (YJ1160)
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RIEKE DIAGiiL"  (WITH REFLECTION ELEMENT)
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MAGNETRONS              |P212.5A   JP212.5W

(YJ 1162)                      (YJ1160)
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MAGNETRON

a

A

A

®

TENTATIVE  DATA

YJ I I 9 I

QUICK  REFERENCE  DATA

Continuous wave air and water-cooled magnetron intended for micro-
wave heating applications .

Frequency  (fixed within the band)                            2.425 to  2.475        GHz

Power output                                                                                    5. 0              kw

Construction                                                   Packaged,  ceramic and metal

To be  read  in conjunction with
GENERAL OPERATIONAL RECOMMENDAHONS -  NICROWAVE  DEVICES

OPERATING  CONDITIONS

Typical operation from d .c .  or low peak current  (L-C  stabilised)  supply.

Frequency  (see  note  1)

Power output

Anode voltage

Mean anode  current  (see note  2)

Peak anode current

Filament voltage  (running)

Load v . s . w . r .

2.45

5.0

7.1

1.25

1.5

1.0

=1.05

CATHODE

Directly heated  a.c.  50  or  60Hz or d.c.  Thoriated tungsten.

Vf  (starting  and  standby)                                                                  5.5± 10%

If (at vf=5.5V and va=0)                                :o:inal      €:

If  (Surge)  max                                                                                        120

rf  (Cold)                                                                                                                 0.015

Minimum waiting time before  applying h.t.                       30

The  positive  potential  must  be  applied to the filament  cormector when the
filament  supply  is  d . c .

JANUARY  1969 ¥J1191   Page  1



CHARACTERISTICS

Frequency  (fixed  within  the  band)  (see note  1)

Anode  voltage  (at  Ia= I.25A)  (see  notes  1, 2, 3)

Distance  of voltage  standing wave
minimum  (see note 4)

Power  output  (at  la = I. 25A)

Load v . s . w . r .

RATINGS  (ABSOLUTE  MAXIMUM  SYSTEM)

Anode  voltage  (see  note  5)

Peak anode current

Mean  anode  current  (see note  2)

Mean  anode  input power

v.s.w.r.   (from  0.3^ to  0.5^)

v.s.w.r.   (remaining  region)

Min.                 Max.

2.425                2.475     GHz

6.8                     7.2              kv

0.36                 0.42   ^guide

4.65                                  kw

I.05

Min.

0.3

9.6            kw

2.5

1.5

OPERATING  NOTES

1.   Measured  with  a matched  load  (v.s.w.r.  =1.05)

2.  Measured with  a moving  coil instrument.

3.  The  anode voltage  should  be measured  with  the  magnetron operating on
a filtered  anode  voltage obtained  by three-phase  full-wave  rectificzition.

4.  The  distance  is  measured  in  the  direction  of the  load,  starting at the
reference   plane   for   electl.ical    measurements    using   standard    cold
measurement techniques  and  a  16/39  coaxial line.

5.  An  8mm  spark gap near the input terminals  is  recommended to ensure
that the  maximum  anode  voltage  is not  exceeded.
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MAGNETRON YJ I  I 9 I

®

A

a

COOI.ING

Anode block                                                                             Water
For required quantity of water and pressure drop see page  14 .

Filament and filament/cathode connectors                Forced-air
A low-velocity air flow perpendicular to the cathode axis is required.

R.F.  output system
A minimum air flow of 0 .1m3/min is required at room temperature (typical
180c) .

Maximuln temperatures

Anode block  (see  page  9 for reference point)                             9o                 °c

Cooling water outlet temperature                                                 7o                °c

Filament and filament/cathode terminals  and
any other point                                                                                    2oo                °c

At  standby  with  filament  voltage = 5.5V  water  and  forced-air  cooling is
required to prevent overheating.
A  thermoswitch  should  be  mounted  at  the  point  indicated  on  the  outline
drawing  (see page  9).  The switch  should  operate  at  a mounting disc ten-
perature of 85 to  9o°c .

PHYSICAL DATA

Weight of magnetron  (approx. )

MOUNTING  POSITION

6.0              k8
13.2                lb

Axis  of cathode vertical

OUTPUT  CONNECTION
The  coaxial  output  system  of  the  magnetron  may  be  coupled by suitable
means to a coaxial line or to a waveguide.

ACCESSORIES

Filament connector

Filament/cathode cormector

Cap nut  (for output  coupling)

Snap ring

Mounting plate

Washer.

Cap nut  (for  cooling system)

Hose nipple  (for  9mm hose)

JANUARY  1969

55323

55324

55312

55313

55327

55328

TE1051b

TE1051c
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GENERAL

Whenever  it  is  considered   to  operate  the  magnetron  at  conditions  sub-
stantially   different   from   those   indicated,  the   magnetron   manufacturer
should be  consulted .
Equipment design should be orientated around the magnetron specifications
given  in  this  data  and  not  around one particular magnetron,  since due to
normal production variations, the design parameters (Va, rf(Cold) , f,  Pout,
etc .) will vary around the nominal values .

chode supply
The  magnetron  can  be  operated  from  an  un filtered  three-phase  full-
wave supply unit . The design of the unit should be such that the limiting
values for the mean and peak anode currents  are not exceeded .

Filament supply
'I'he secondary of the filament transformer must be well insulated from
the primary, since in normal magnetl`on operation the cathode will be at
high negative potential and the anode will be earthed.
The  transformer  should  be  designed  so  that  the  filament  voltage and
surge current limits  are not exceeded.
Immediately  after  applying the anode voltage the filament voltage must
be  reduced  as  a function of the anode current according to the diagram
on  page  14.  The  life  of  the  magnetron  will be greatest if the filament
voltage  is  reduced  to  a  value  given  by  the  fully  drawn  line  'a'.   The
filalnent  voltage  should  be  adjusted  within  10% as  given by the dashed
lines which border the hatched area .
If  it is intended to design the equipment for a predetermined number of
steps  in  output power level,  the reduced filament voltage for each step
must  be set to a value within the area bordered by the lines  'b' and  'c',
and preferably within or close to the hatched area.
The filament voltage should be maintained within the limits given by the
lines  'b'  and  'c'.

Filament connections
It  is important to ensure that the filament cormections make good elec-
trical and mechanical contact due to the high filament current . This will
prevent  the  temperature  of  the  filament  connections  rising due to the
high contact resistance.  Bad electrical contacts cause voltage drop and
thus  lower  the  filament voltage which may result in reduced efficiency
Of operation.  The filament  connectors  (see page  10) have  been designed
to ensure effective electrical and mechanical contact . Ahigh temperature
resistant  silicone  grease  is  recommended  to  prevent  oxidation of the
filament contacts .
The electrical conductors to the cathode and filament connectors should
be flexible in order to prevent undue stress on the terminals .

I.oad impedance
Optimum  output  power  and  life will be obtained when the magnetron is
loaded with  an impedance giving a v. s .w. r . of approximately  1. 5  in the
phase of sink region.  This phase  condition is  reached when the position
of the voltage standingwave  minimum is at  a distance of about 0 . 39^guide
from   the  reference   plane  for   electrical   measurements  (see  outline
drawing page  8)  in the direction of the load .
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MAGNETRON
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®

A

a

YJ I I 9 I

GENERAL  (cont'd)

chtenna
When  an  antenna  is  used,  the  coaxial  coupling  should be  according to
the figure  below: -

A soft copper washer of 0 . 5mm thickness is required between the antenna
and the magnetron to ensure reliable r .f . contact . The maximum torque
applied when screwing the antenna coupling into the magnetron is 15kg cm
(13lb  in) .

Cooling
The  r.f.  output  system  of the magnetron is provided with air inlet and
outlet  holes  for  the  application of at least 0.1m3/min of cooling air to
the  ceramic  part  inside.  All  air inlet holes must be used to obtain the
required  uniform  cooling.  The  cooling  air  rhust  be filtered to be free
from  dust,  water  and  oil.  For  an  example  of  a cooling device around
the output  system  see the drawing on page  12.
To  prevent  the  magnetron  from  overheating if the anode cooling fails,
provision  is  made  for  mounting  a  thermoswitch  which should operate
within a mounting disc temperature  of  85 to  90°C  (see page  8)
A  stream  of cooling air should also be directed at the input cormectors
and should be perpendicular to the cathode axis.
The type  TE1051c hose  nipple  is  suitable for connecting a flexible hose
or soldering to a metal water pipe .

Shleldlng
Where  required,r.f.   radiation  from   the  filament   terminals  may   be
reduced   by  external   filtering  and/or  shielding.  A  filter  box  of  non-
magnetic  material may be mounted on the aluminium top cover plate of
the magnetron. Fordrilling and tappingthe cover plate must be removed .
The filter box mounting screws must not penetratethl.ough the top cover
plate (thickness  6mm) . When removing and re-mounting the cover plate,
non-magnetic tools  should be used.
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GENERAL (cont'd)

Magnetron c leanline8 8
The ceramic insulation between the terminals of the magnetron must be
kept clean. A protective cover of suitable material should be placed over
the output terminal if the magnetron is inserted directly into a cavity.
The cooling air should be filtered and ducted to preventdeposits forming
on the insulation during operation .

HANDIING,   STORAGE,  MOUNTING AND OPERATIONAL CHECKS

Handling and Storage
The  original  packing  should  be  used  for  transporting  and  storing the
magnetron .
Shipment of the magnetron mounted in equipment is not permittedunless
specifically authorised by the magnetron manufacturer .
When  the  magnetrons  have  to  be  unpacked,  e.g.  at  an  assembly  line
or  for  measurement  purposes,  care  should  be  taken  to  ensure that a
minimum  distance  of  150mm (6in)  is  maintained between magnets.  As
the tungsten heaters al.e sensitive to shocks and vibrations ,  care should
be  taken  when  handling  and  storing  unpackaged  magnetrons  that such
shocks and vibl`ations are  avoided.  High  intensity  magnetic  fields  as-
sociated  with  transformers  and  other  magnetic equipment can demag-
netise the magnets . Such fields must not be present when the magnetrons
are stored,  handled or serviced.
The  user  should   be  aware  of   the  strong  magnetic  fields  around   the
magnetron.  When  handling  and  mounting the magnetron,  non-magnetic
tools  must  be  used and extreme care taken to avoid damage to watches
and other precision instruments nearby .

Mounting
When magnetic materials are present in two or more planes ,  the minimum
distance  from  the  magnets  is   130mm  (5in)  in all directions.  Mounting
holes may be drilled and tapped in the bottom cover plate when removed
from  the  magnetron.  The  mounting screws must not penetrate through
the bottom cover plate  (thickness  6mm) .  A special mounting plate  (type
55327)  with  4  mounting  holes   as  indicated in the drawing  (see page  8),
can be screwed to the bottom cover plate of the magnetron by removing
the two  existing  M4  screws  and replacing them by screws  15mm (0 .6in)
long .
For  removing  and  re-mounting these plates non-magnetic tools should
be  used.  When  mounting  the  magnetron,  all  tools  used  close  to or in
contact  with  the  magnetron  must be made of non-magnetic  material to
avoid  possible  mechanical  damage  to  ceramic parts as well as short-
circuiting the magnetic flux by magnetic  attraction.
The  anode power  supply lead  should be  connected to the terminal  shown
in the outline drawing  (see page  8)  or to one of the mounting screws .
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HANDI.ING,   STORAGE,   MOUNTING  AND  OPERATIONAL  CHECKS(cont'd)

Operational checks
Excessive  v.s.w.r.  and/or  current  values  may  lead  to moding of the
magnetron which can be detected by displaying the Va/Ia characteristic
of  the  magnetron  on  an  oscilloscope.  This  should be done for various
load  conditions  and  should  be  part  of production line inspection and Of
field inspection before and after magnetron replacement.
For  x-y  display  on  a  service  oscilloscope  the  anode  voltage  can  be
sampled  from  a  voltage  divider chain connected between earth and the
cathode  connector,  and  the  anode  current from a sampling resistor Of
a  few  ohms  which may be permanently cormected to the earth terminal
of the high voltage  supply unit .
The  normal  characteristic  should  be  a  fairly  straight  loop.   The  ap-
pearance  of a second loop or parts thereof showing distinctly above the
first  loop indicates undesired modes  of oscillation that can rapidly lead
to f allure  of the magnetron .
Operating  conditions  including  v.s.w.r.  must  be  checked  at  once and
the magnetron replaced if under the correct conditions moding still occurs .
The mean anode current may be measured directly across the sampling
resistor .

Ia

X-Y Display of magnetron characteristic
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OUTLINE  DRAWING
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MOUNTING    PLATE   55327
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IVILLIMETRE  TO INCH  CONVERSION TABLE  FOR 0UTI-INE  DRAWING

Rounded outwards

rmllimetres

8.0

9.0    ±0.2

10

13.5

13.5     ±0.2

18.5

22.5

25

25          ±0.2

30

Inches

0.314

0.3543  ±  0.0079                                a

0. 393                                                min

0.532

0.5315  ±0.0079                               a

0 . 728

0 . 886

0.99

0.9842  ±  0.0079

1.18

44.75±0.25                                     1.762    ±0.010

50

60

80

81±1

115

190

Mounting plate  55327

4.5    ±0.2

6.0    ±0.2

7.5     ±0.2

10

15.5     ±0.2

22          ±0.2

30          ±0.5

60          ±  1.0

186.9     ±0.i

JANUARY  1969

1.97

2.37

3.15

3.189    ±0.040

4 . 528

7.49

0.1772  ±  0.0079

0.2362  ±  0.0079

0.2953  ±  0.0079

0.39

0.6102  ±  0.0079

0 . 8661  ±  0 . 0079

1.181     ±0.020

2.362    ±0.040

7 . 3582  ±  0 . 0040
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ACCESSORIES

Inch dimensions given in conversion tables below are
derived from original millimetre dimensions

EL
89)?9

Filament/cathode connector
55324

rm Ill in etres              inche s
4  dia,                        O.16  dia
9                                   0.35

13.5  dia                  0.532  dia
32  dia                      1.26 dia

I

55                                    2.17

=
"rq:al 3 / 8ff gas

LL
B9326

Filament connector
55323

Mi lli metre s              Inches
4  dia                      0.16 d,ia
9                                 0.35
9 dia                      0.35  dia

28  dia                       1.10dia
50                                    1.97

Cap nut
TE1051b

/ 7777777777/ / / / -r / / / / / i'-
52

Connection for  9mm hose
TE1051c

mllimetres             Inches
8  dia                       0.31  dia

19                                     0.75
52                                  2.05

JANUARY  1969 YJ1191   Page  10
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MAGNETRON

a

®

a

A

Cap nut
55312

Mllimetres             Inches
8.0                            0.315

15                                   0.59
45.5  dia
48 . 5  dia
55 dia
62 dia

1. 791  dia
1. 909 dia
2 .165 dia
2.441  dia

YJ I I 9 I

Snap ring
55313

mllimetre s            Inches
3.0                              0.118

43 dia
48 dia

0.5F-
Moterx]l . solt  copper

Washer
55328

mllimetres
0.5
9 . 6 dia min

16 dia max

JANUARY  1969

inches
0 . 020
0 .377  dia min
0 . 63  dia max

1. 69 dia
1. 89  dia

YJ1191   Page  11



Example Of a cooling device for output system

®

Pressure loss at o .1m3/min:

A:::: :8:= :aatteerriftha]¥c°:t]::s°on]gs:Lapeoutt:;ta:::esrie load  through the        u
waveguide or  coaxial line.

rmllimetres

20

37.5

45 .1  dia

60

75

75  dia

235

255

JANUARY  1969

Inches

0.79

1.476

1. 776  dia

2.36

2.95

2 . 95  dia

9.25

10 . 04

YJll91  Page  12
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MAGNETRON

Pollt    Va

( k w) ( kv )

®

A

®

YJ I  I 9 I

I

213I
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I
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I 1

I I
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1

i
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I

I

I11 1

I

I

I, I
I
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1 ., 1
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'1

I

i, T 1 W'
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V, S. W .r. < 1. 0 5 ( rna t 'ched
I 0 Qd)

POu t
I

2 W ith V. S W r 1. 5 I n S in kre gj On

3 W ith V S.W r. 1' 5 I n a n tl   sln k re9,'0n
I I I I

I

I I

I

I I
I

0                                     0.5                                    1.0                                   1.5    Ia(A)

OUTPUT  POWER,   ANODE  VOLTAGE  AND  EFFICIENCY
PLOTTED  AGAINST  ANODE  CURRENT
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MAGNETRON

TENTATIVE  DATA

YJ1280

QucK REFERENCE DATA

Air-cooled c .w.  magnetron for microwave heating applications .

Frequency  (fixed within the band)                           2.425 to  2.475        GHz

Power output  (c.w.)                                                                       I.25            kw

Construction                                                  Packa,ged,  ceramic and metal

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MCROWAVE  DEVICES

OPERATING CONDITIONS

Typical operation from d. c.  or low peak current  (L-C stabilised)  supplya

A

A

Frequency  (see note 1)

Power Output

Anode voltage

Mean anode current  (see note 2)

Filament voltage  (running)

I.oad v . s . w . r .

2.45

1.25

5.7

380

3.5

=1. 05

CATHODE

Directly heated a.c .  50 or 60Hz or d.c .  Thoriated tungsten.

Vf (Starting and standby)

Vf (running)  at Ia(mean) = 38°nd

If  (at Vf = 5 . OV  and Va.= 0)

]f(surge)  max.

rf (cold)

5.0±10%

3 . 5±10%

nominal                  28
max.                         32

70

0.02

rmnimum waiting time befoI.e applying h.t.                      10

The  positive  potential  must  be applied to the filament comector when the
filament supply is d . c .

NOvEueER 1968 ¥J1280  Pnge 1



CHARACTERISTICS

Frequency fixed within the band  (see note 1)

Anode voltage  (at Ia= 380mA)
(see notes  1,  2  and 3)

Distance of voltage standing wave
minimum  (see note 4)

Power output  (at Ia= 380mA)

I.oad v . s . w . I .

RATINGS  (ABsOLUTE  MAXIMUM SYSTEM)

Anode voltage (see note 5)

Peak anode current  (see note 5)

Mean anode current  (see note 2)

Mean anode input power

v.s .w.r.  (continuous)  (see note 6)

ran.           Men.

2.425           2.475 GHz

5.4               5.8         kv

0.03              0.09        no

1.15            -             kw

1.05

rm.

380

100

v.s.w.r.  (during max.  0.02s  or 20%
of the time whichever is the
smaller.  See notes 6 and 7)

OPERATING NOTES

1.  Measured with a matched load  tw.s.w.r.  =1.05)

2 .  Measured with a moving coil instrument .

3 .  The  anode voltage should be measured with the magnetron operating on
a  filtered  anode  voltage  obtained  by single-phase or three-phase full-
wave  rectification,  the  peak  anode  current  should  not  exceed 480mA,
with 380mA as the mean value.

4 .  The distance is measured outside the magnetron, starting at the reference
plane for electrical measurements  (see page  8) ,  a standard cold meas-
uring technique is used with a matched load.

5.  An  8mm  spark gap near the input terminals is recommended to ensure
that the maximum anode voltage is not exceeded.

6 .  Determined with adaptor 55336 .

7 .  Any interval at which the v . s .w . r . is between 4 and 10 must be followed
by an interval fourtimes as long, duringwhich the v . s .w . r . is  S4 . When
operating under these conditions the magnetron should not be permitted
to mode.

NOVEMBER 1968 YJ1280  Page 2
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MAGNETRON

Cool.ING

Anode block

Filament terminals

r\

a

A

a

YJ I 280

Forced-air

Forced-air

Maximum temperatures

Anode block  (see page 8  for reference point)            18o                                °c

* Filament  and filament/cathode terminal                    25o                               °c

Any other point

Inlct air,  typical

Temperature

Rate of air flow

Pressure drop

Zoo                                   0c

350c

1. 2                  m3/min

10                mm water

At  standby,  with  filament  voltage= 5.OV forced-air cooling is  required to
keep the temperature of the filament terminal and filament/cathode terminal
below the stated maximum limit .
A  thermoswitch  should  be  mounted  at  the  point  indicated  on  the  outline
drawing  (see  pages  8  and  11) .

*For maximum valve life it  is recommended that the operating temperature
be less than  2000C .

PHYSICAL DATA

Weight of magnetron  (approx.) 2.3                                k8
5.1                                   lb

OUTPUT  CONNECTION

Probe  output  suitable  for  coupling  to  waveguide,  coaxial  line or directly
to  a cavity.

MOUNTING  POSITION

ACCESsORIES

Filament/cathode connector

Filament connector

R.F.  gasket  (1  supplied)

Thermoswitch              4. 5A max.

25A  max .

Washer

Coupling adaptor for measurement purposes only

Air inlet duct

NOVEMBER  1968

Axis of cathode vertical

55324

55323

S-330109

S-32997

S-330923

55328

55336

YJ1280   Page 3



GENERAL

Whenever  it  is  considered  to  operate  the  magnetron  at  conditions  sub-
stantially  different   from   those   indicated,  the   magnetron   manufacturer
should be consulted.
Equipment design should be orientated around the magnetron specifications
given  in  this  data and not around one particular magnetron,  since,  due to
normal production variations , the design parameters  (Va, rf(cold) ,  f,  Pout
etc .) will vary around the nominal values .

Anode Supply

The magnetron  should be operated from an L-C  stabilised anode supply
unit . The design of the unit should be such that the limiting values for the
mean and peak anode currents  are not exceeded.

Basic series resonant circuit of an L-C power supply

Fllanent supply

The secondary of the filament transformer must be well insulated from
the primary since in normal magnetron operation the cathode will be at
high negative potential and the anode will be earthed .
'I'he  transformer  should  be  designed  so  that  the  filament  voltage and

surge current limits  are not exceeded.

Filament connectlonB

It  is important to ensure that the filament connections make good elec-
trical and mechanical contact due to the high filament current.  This will
prevent  the  temperature of  the  filament connections  rising due to high
contact resistance.  Bad electrical contacts  cause voltage drop and thus
lower  the  filament  voltage  which  may  result  in  reduced  efficiency of
operation. The  filament  connectors shown in the drawing  toage  10) , have
been  designed  to ensure effective electrical and mechanical contact.  A
high  temperature  resistant silicone grease is recommended to prevent
oxidation of the filament contacts .
The electrical conductors to the cathode and filament connectors  should
be flexible in order to prevent undue stress on the terminals .

I+oad impedance measured with coupling adaptor

Using  type  55336  coupling  adaptor  enables  the designer of microwave
heating equipment to determine the value of the load impedance (v . s . w . r .
and  phase  of  reflection  as  seen by the magnetron)  using standard cold
measuring  techniques,   and  to  arrive  at   the  correct  coupling  for  the
magnetron.  'The  adaptor  simulates  the  r.f .  output system of the mag-
netron; it may be  coupledeither to a waveguide or dil.ectly into  a cavity
in place of the magnetron, in both  cases the type  S-330109  gasket should
be used.

NOVEMBER  1968 YJ1280   Page 4
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MAGNETRON

rt

a

A

®

YJ1280

GENERAL  (cont 'd)

I.ord lmpedanco measured with ooupllng ndap[or  (cont ld)

In  order  to  obtain  efficient  operation,  the magnetron should be loaded
in the  phase of sink.
The average mismatch of the cavity should not be higher thana v . s .w . r .
of approximately 3 with the position of the voltage standing wave minimum
about  0.33^  from  the reference plane  in the direction of the load.  (See
adaptor outline drawing page  11) .

chtema
When  an anterma is used,  the part of the antenna screwed into the mag-
netron should be according to the figure below: -

9.4d,a    M=
0.1,                       '

All   dimens:ons   in   mm

Inch dimensions derived from original millimetre dimensions

mllim etr es                    Inch e s                 rmllimetre s                Inches

1.5                                     0.06                                   10                                       0.39
4                                        0.16                                 15.95±0.05  dia      0.628cO.002dia
9.4±0.1  dia               0.370±0.004  dia

A soft copper washer of 0 . 5mm thickness  is required between the antema
and the magnetron to ensure reliable r . f . contact .  The maximum torque
applied when screwing the antenna into the magnetron is 15kg cm (131b in) .

Standby opera;tlon

Without  anode  voltage,  the  filament  voltage  during any standby period
should  be  kept  at  Vf = 5.OV.  Forced-air  cooling  will  be  required  to
prevent overheating.
Full  anode  voltage  may  be applied immediately after an initial waiting
time  of  10  seconds  minimum or after a standby period with Vf = 5.OV.
rmcrowave  energy  is  then  normally  a.vailable in less than one second.

NOVEMBER 1968 YJ1280  Page 5.



GENERAL  (cont'd)

Shielding

Where  requil.ed   r.f.  radiation   from   the   filament  terminals  may  be
reduced by external filtering and/or shielding.

Magnetron cleanllneBs

The ceramic insulation between the terminals of the magnetron must be
kept  clean.  A  protective  cover  of  suitable  material  should  be  pla.cod
over  the  output  terminal  if  the  magnetron  is  inserted  directly  into a
cavity.
The cooling air should be filtered and ducted to preventdeposits forming
on the insulation during opel.ation.

HANDldNG,  STORAGE,   MOUNTING AND OPERATIONAL CHECKS

Handling and Storage

The  original  packing  should  be  used  for  transporting  and  storing the
magnetron .
Shipment of the magnetron mounted in equipment is not permitted unless
specifically authorised by the magnetron manufacturer .
When  the  magnetrons  have  to  be  unpacked,  e.g.  at  an  assembly  line
or  for  measurement  purposes,  care  should  be  taken  to  ensure that a
minimum  distance  of  150mm  (6in)  is  maintalned between magnets.  As
the tungsten heaters are sensitive to shocks and vibrations,  care should
be  taken  when  handling  and  storing  unpackaged  magnetrons  that such
shocks  and  vibrations  are  avoided.  High  intensity magnetic fields as-
sociated  with  transformers  and  other  magnetic equipment candemag-
netisethe magnets . Such fields must not be present when the magnetrons
are stored,  handled or serviced.
The  user  should  be  aware  of  the  strong  magnetic  fields  around  the
magnetron.  When  handling  and mounting the magnetron,  non-magnetic
tools  must  be  used and extremecare taken to avoid dama,ge to watches
and other precision instruments nearby .

Mounting

When magnetic materials are present in two or more planes , the minimum
distance from the magnets is  130mm  (Sin)  in all` directions.  in order to
ensure  a  good r.f .  contact between the output of the magnetron and the
circuit in which it is connected, the use of gasket S-330109 is essential.
The output coupling of the magnetron should not be used as the only means
of  mounting.  'I'he  magnetron should be mounted and secured by the two
mounting holes provided.  (See outline drawing page 8) .
The  power  supply  lead  to the anode should be connected via one of  the
mounting holes .

NOVEMBER  1968 YJ1280  Page  6
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MAGNETRON

a

a

A

a

YJ1280

HANDIJING,  STORAGE,  MOUNTING AND OPERATIONAL CHECKS  (cont'd)

Operational checks

Excessive  v.s.w.r.   and/or  current  values may  lead  to moding of the

t::gt::r°o:twhhe£Cfacgannet::nd:ieciedosbg±]f:::%yeTBT£?sesvhao/ufiadtobke)dcohn=:::
various  load conditions  and should be part of production line inspection
and of field inspection before and after magnetron replacement .
For  x-y  display  on  a  service  oscilloscope  the anode  voltage  can  be
sampled  from  a  voltage  divider chain connected between earth and the
cathode  connector,  and  the  anode  current from a sampling resistor of
a  few  ohms which may be permanently cormected to the earth  terminal
of the high voltage supply unit .
The  normal  characteristic  should  be  a  fairly  straight  loop.  The  ap-
pearance  of a second loop or parts thereof showing distinctly above the
first loop indicates undesired modes  of oscillation that can rapidly lead
to failure of the magnetron.
Operating  conditions  including  v.s.w.r.  must  be  checked  at once and
the magrietron replaced if under the correct conditions moding still occurs
The mean anode current may be measured directly across the sampling
resistor.

Ia

X-Y msplay of magnetron characteristic
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MAGNETRON

®

rt

A

®

YJ I 280

MLI.IMETRE  T0 INCH CONVERSION  TABLE  FOR OUTLINE  DRAVING

Millimetres

1.2

5.0     ±0.2

8.0

9.0     ±0.2

10

10.05  ±  0.25

13.5     ±0.2

19

25

25          ±0.5

30

32

32.5     ±0.3

36.5

39

45.5

62.2     ±0.6

91           ±0.5

98           ±2.0

102          ±  1.0

113

140

150

NOVEMBER  1968

Inches

0 . 04 7

0.197  ±  0.007

0.315

0.354  ±  0.007                        dia

0. 394                                      min

0.396  ±  0.009

0.531  ±0.007                        dia

0 . 748

0.98

0 . 984  ±  0 .19

1.18

1.26

1.280  ±  0.01

1.43

1.53

1.79

2.450  ±  0.023

3.583  ±  0.19

3.858  ±  0.07

4.016  ±  0.03                           dia

YJ1280  Page 9



ACCESSORIES

hch dimensions given in conversion tables below are
derived from original millimetre dimensions

9L
4|r

®bl
89,25

Filament/cathode c onnector
55324

in llimetres            hches
4 dia                      0.16 dia
9                                   0.35

13.5  dia                  0.53  dia
32 dia                       1.26  dia
55                                  2.16

Matehal : morrel  mesh

R.F.  gasket
S-330109

Millimetres             Inches

3.3                              0.13
32 dia                       1.26  dia
37.85 dia                1.5 dia

NOvErmER 1968

E[T-            |®4|drir
893as

Filament connector
55323

NIllimetre s             Inches

4dia
9
9dia

28 dia
50

0.16 dia
0.35
0 . 35  dia
1.10  dia
1.97

9mig,.#
0.5F-

Materkll : sott  copper

Washer
55328

NIllimetres               Inche s

0.5                                0.02
9.6 dia  min          0.38  dia  min

16 dia max              O.63 dia max

YJ1280  Page  10
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MAGNETRON

a

n

A

a

YJ I 280
ACC ESSORIES  (cont 'd)

Inch dimensions given in conversion tables below are
derived from original millimetre dimensions

89260

Thermoswitch 4 . 5A max
S-32997

rmllimetres                 Inches

0.8                             0.031
0.9                              0.035

2.2                              0.086

2.8                               0.110

6.35                          0.25
8.9  ±  0.4

11.1  dia
13.1

15  dia
16  dia
18.2  ±  0.9

0.350  ±  0.015
0 .437  dia
0 . 515
0 . 59  dia
0 . 63  dia
0. 716  ±  0.035

',.,,I,,,.I

Thermoswitch 25A max
S-330923

mlli met res             Inches

0.8                               0.031
1.6                              0.063

2.2                             0.086
3.6                             0.142
6.35                          0.25
9.2                              0.362

11.2                             0.441
24  dia                      0.94 dia
24.8                            0.976
41                                    1.61

ENE_il          _--____H
L                                _                      119                                                                     '.I

Coupling adaptor
55336

rmllimetres              inches

36.5                              1.43
119                                  4.68

NovEnmER ig68 YJ1280  Page  11



ACCESSORIES  (cont 'd) I----9,- B9are

e e

112M

6

2'odla'

I

e e
I ' loo

AII  dlmensk}ns in in.

Air inlet duct

inch dimensions given in conversion table below are
derived from original millimetre dimensions

NIllimetl.es

15

20 dia

27

91

105  dia

106

112

139

NOvEmeER 1968

Inches

0.59

0 . 79  dia

1.06

3.58

4 .13  dia

4.17

4.41

5.47

YJ1280  Page  12
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MAGNETRON

rl

®

YJ1280
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®
RIEKE  DIAGRAM

Phase  of  sjnk       0.35^                             0.407\

0.15^                               0.10^

Mean anode current I    = 380mAa
Frequency fo  = 2.45GHz
----  = Output power

= Frequeney pulling

d  = distance of voltage standing wave minimum from
reference plane for electrical measurement
(using coupling adaptor  55336) towards  load.

Constant air cooling

NovEneER 1968 YJ1280  Page  14
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MAGNETRON
ACCESSORIES
JP2-2,5A,    2.5W,    5W

OUTLINE   AND   DIMENSIONS    OF   CAP   Nut   AND   COAX.AL
OuTPuT

Inches
A           0.5905±0.0078
a            2.05
C           1.9528±0.0020
D           0.3149+0.0039
E            0.3740±0.0039
F            0.4330±0.0039
G           1.7913±0.0020
H           2.1653±0.0078
J            2.4409 ± 0.0078           62.0 ±0.2

Millimetres
15.0±0.2
52
49.6±0.05
8.0±0.1
9.5±0.1

11.0±0.1
45.5±0.05
55.0±0.2

Inches            Millimetres
K            1.77                      45
L               0.51                           13
M              0.51                           13
N            0.217                       5.5
Q            0.138                       3.5
R            0.63                       16
S              0.315                        8.0
T            0.768                   19.5

oS                 I.5mm  s.I.F-ine(D.I.N.)

XE450 tj

1

A
Hl DEF

ls!ti

a G+
J

EiE
QutputTerminal =HriE



MAGNETRON
ACCESSORI ES
JP2-2.5A,    2.5W,    5W

OuTLINE  AND  DIMENSIONS  OF  COOLING  CLIPS

Inches               Mil limetres
AB                   1.06                        27
AC                   0.41                         10.5
AD                   0.51                          13
AE                    1.10                        28
AF                   0.47                       12
AG                   1.18                         30
AH                 0.26                         6.5
AJ                     0.47                        12

Cathode   termlncil
cooling   clip   40649

e

Inches               Mi I limetres
AK                  1.02                       26
AL                   0.35                           9
AM                  0.47                       12
AN                  1.10                        28
AP                   0.47                       12
AQ                   1.18                        30
AR                  0.26                          6.5
AS                    0.47                       12

heater    terminQI
cooling   clip   40634

EIEE
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MICROWAVE  DEVICES:                    GENERAL  OPERATioNAL

REFLEX   KLYSTRONS                                     RECOMMENDATIONSrl

Eii]

4.

HEATER

:h:e::hi:ts;r:.#;thafn:5u.;|o/:ifhotethrh:e:;e:::n.:I;;i;ida:'!dt:e:fr'Ey::e::i:#.::i.u,s::::en:
important  a  d.c.  stabilised  heater supply  should  be  used.

CONTROL  GRID

This   electrode   when   incorporated   is   used   to   control   the   resonator
current  and  the  nominal   voltage   is  specified   in  the  data  for  individual
types.

Tohethc:nctart°h'o8drej.d  must  never  be  allowed  to  become  positive with  respect

RESONATOR

:::Sr::::tra°td:ai:t#Supa::#j:.?ectedtothebodyofthevalveandisnorma||y

REFLECTOR

t=h%t:t{::d;e:t,¥ca::e:;c%:hn:eocvt:!V:e::te#a:df:ee:t:°dar[{Pot°Tt;t!;::'Ler#i:on;:eY::a:::;::tTai

;fhas:ubT!::eJsgc:h::§t:,t::h;e,ft:jscort:a:r::Y:°ttt:atE:€iu,:ail:y::S:.;isi:€'btet:r:jtmh:f:fTes::::

MODES  OF  OSCILLATION

ifi;ean:xsik;y|!i::e;:¥rt::t:bTecai:::I::see::a:nnpgo:.r:::e:n::'mTu;;:::#w:::rhe!::;douette:rLTdt'ani:e:

6.            TUNING

6.1.         Electronictuning

::he;hh:e:c:eijjt:r::y:Yti{:ti:::#t:;g::We#:n:C:yoi§:fnetghe:a±eat:w:::u::'te?dae,:f:r::qd!:§t:I,:e:
6.2.         Mechanicaltuning

:aoen;::g::#t|y:::::t:h::sC:a:n;u::e:mp;:Cekq::n::tac|}:rteufreecdto:Vforit:g:'fdoerf::!r#
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GENERAL  OPERATIONAL                      MICROWAVE   DEVICES:

RECOIV"lENDATIONS                                     REFLEX  KLYSTRONS

Pout max

i pout max

Electronic
tuning  range

Vreflector

EZH
7.           MODULATION
7.1.        Frequency modulation

::etqhueenr:¥,eTt°odru:a,tej:tnroi:YE:amcr*:::sdebdyjs=:i:¥;nn::hT°admu;ijttj:8eY:}t:i:

:in:::dcu:'Lae:vi::tth:e|::n:::ct::ho:n::d:u:I:|ynsg::a:;,g:e:dmT|#d:hill:r:ei:etce:ro:r:;t:,:t;!:::°:#:
ised  for  maximum  power  output  at  the  required  carrier  frequency.

7.2.        Pulse modulation

::ec::#,te°,fe:trreof|eexvk:Ytsatgr:.nTmoayminej£¥::efrebqyu:n°cdyu':t:::itat:o:e:a:tc::
the  modulating  signa.I  should  be  as  near  rectangular  as  possible.

Thheear#j:tu°drevo°f':i8eetso::i,::jtnegds::ntaiasth:tidY8:Y:h!esdnj%ter°esnc:I:aEjent8w:::

;¥tp:i::¥8u:s:t::::::c:a:ujs:e:t:;:i:i::|u::::!t:a:o:rc!;;;;a;i::::icu:d::I.:°#:e'n¥::PI:#

8.            FREQUENCY  STABILITY

I:I:t:;:e::bu::tow:eyean°;tei:Cr'::gaf#:t::d:Spa§#::;#;:rpeannddenttheu?:rvethsehoauiE''::

¥::::tr!°vnosit::ethheavaem:i:enctotnedTrpyerea#:crt:il°ad.atmosphericpressure,and

9.           LOAD  MISMATCH

;i:i,€t::u£:t?e:v::ej:i§']:;:a:t:c:h:#eie:q;::::°£dptu:Iiiiegac,t:';dntsjac::=::::::nT:,i:inf:Po:#a::

SEPTEMBER  1960  (I)
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MICROWAVE   DEVICES:                      GENERAL   OPERATIONAL

REFLEX  KLYSTRONS                                     RECOMMENDATIONS

r\,

n

Ziil

Zil

10.          TUNING   MECHANISM

::f::Teartjtohne3:e::rejbneudmt:::n:fr::::sjso:i;::jtnu:i:g]nT]evfE::i,sdmat:esqhuej::sd.

A#St:::ttn::E:eat:::i:t8edT#haenrj:Thebemye°cnhdan:chaitsut::negdjsfraecqhi:::g

fi:xi8i:S::;::a:fmatchaevj;Zmwb':Pj:ftthuen:nvgaccuyact,ee€:navye'b°epij:YteTetaonsav°;j3
damage  to  the  diaphragm.

111.           SH.ELDING

The  resonator and  reflector  leads  should  be  screened  to  shield  the  valve
from   induced   modulation.

12.         COOL.NG

:xdceeqeudaetdejsc::¢juni8rei°paprrt%uei:tr|ythwehemnatxiemJaTvet:smeR:I:::::n'impjrt:tebcetji:€
shield.

113. MOUNT

:hh?cpehraf:err::::j£,u,:::doi:p:t:sj::;Yejndduea|tdua::nst::t:s:a:f:#:SsepeYc#ee:
coaxial to waveguide transition  unit.

SEPTEMBER  I.60  (I)
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KLYSTRON
Frequency:         lGc/s.  band.  Mechanical  tuning.
Power  output:   50mw  minimum.
Construction:    All  metal.  coaxial  output Probe.
APplication:       Local  oscillator,  signal  generator.

KS7.85

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS-MICROWAVE     DEVICES:     INTRODUCTION
and  REFLEX  KLYSTRONS  which  precede  this  section  of the  handbook.

®

EiR

CHARACTERISTICS
Mechanical  tuning  range

Elepcot.rn°t:!Cattua:!ynir:aqnu8eeric?e:nw:::La:fchpa°nYceai

tuning  range

Power output  at 7Gc`s ± 20Mc`s
(principal  mode)

Power  output  at  any  other frequency  in  the
band

Reflector voltage for maximum power output
a.t 7Gc/s ± 20Mc/s

Reflector voltage range, inclusive of electronic
tuning  range

Frequency  change  with  temperature

M'.n.         Max.

6.S             1.5                Gc/s

25                                            Mc`s

85mw

50mw

-100         -175                          V

-60         -215                         V
-           500    kc/s  per  °C

CATHODE
Indirectly  heated

Vh
lh

OPERATING  CONDITIONS  IN  SPECIFIED  MOUNT
f
Vresonator
lresonator
Vreflector
lreflector
Electronic tuning  ra.nge  between  half power  points
Pout

COOLING

ABSOLUTE  RATINGS
Vresonator  max.
Iresonator  max.
Vreflector  max.
vh-k  maLx.
Tamb  (shell)  max.
Tcoa,xia]  itne  max.

6.3
500

Natural

350
37

-1.0 to +00
_150

110
90

OPERATING   NOTE
The   prescribed  tuning   range  is  covered   by  five  turns  of  the   mechanical
tuning   screw.



KS7-85 KLYSTRON

Inches                                Millimetres

0.370± 0.005                  9.398± 0.127
0.045                                     1.143
0.315                                      8.001
0.333                                    8.458
0.5625                               14.287
0.5                                         12.7
0.390                                   9.90
0.25                                       6.350
0.145                                      3.683
0.475                                  12.065
0.568                                 14.427
1.5                                              38.1

0.5                                          12.7
0.375                                    9.525
0.125                                        3.175
0.314                                    7.976
0.468                                  11.887
0.250                                     6.350
0.375                                   9.525
1.000                                 25.4
0.281                                       7.137
0.15                                            3.81
0.1                                             2.54
0.53                                       13.462
0.125                                        3.175
0.020                                   0. 508
0.250                                   6.350
0.250                                   6.350
0.312                                    7.925
0.136                                      3.454
0.015 xO.313                    0.381  x7.950
0.438                                      11.131

0.468                                  11.887
0. 230                                  5.842
0.292                                   7.417
0.062                                    1.575
0.375                                    9.525
0.088                                    2.235
0.750                                  19.05
0.325                                   8.255
0.040                                     1.016
0.040 x O.186                   1.016 x 4.724
0.010 xO.180                   0.254 x 4.572
0.095                                     2.413

EE

a



KLYSTRON
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KS7-85

BEE
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lc
Ilx

AUGUST  I.5.  (I)

{EE:(29drill)

|LQQ
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I R (60drl '' )

SS  4slots
spaced 90.
apart
Section

6aAff_FKK

Polystyrene



KS7.85 KLYSTRON

OctQl  base
with  coaxial
lead  in  place
of   pin  4.

E                             All  dimensions  in  mm

AUGUST  I.59  (I)
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LOCAL  OSCILLATOR  KLYSTRON

#ees:hg::_i_Cff!'ry-::_en_Cad_sak'|osct=:nosc°|,,aat':-rmoevtear'thce°nf%rquucet:°cny
range  8702  to 9548 Mc/s.

KS9.20
Q23^lFI)

PRELIMINARY  DATA

HEATER
Indirectly  Heated

Vh
lh

MOUNTING  POSITION

n

rt

r~,

CHARACTERISTICS
M i n I #:/i :iedctbr:tn;CeteunnLnaifr;:8weeartt9u3n7i°ng±£3:;Xts    35                    Mc/s

Minimum  power output at 9370  Mc/s.  Mode  A          20                      mw
Minimum  power  output  at  all  other  frequencies     10                      in
Maximum  change offrequency with temperature       0.25  Mc/s per°C

TYPICAL  OPERATION  AT  9370  Mc/s-Mode  A
With  Waveguide  size  W16

D.C.  resonator voltage
D.C.  reflector voltage  range
D.C.  resonator  current
D.C.  reflector  current
Electronic tuning  range  between

half power tuning  points
Power output

LIMITING  VALUES
Maximum  resonator  voltage  (absolute)

*#:Xi:::::ii°e::::rv:#argeent(a(gsb:Pu'tuet)e)
Mechanical  tuning  range  limits
Maximum  heater to  cathode  voltage
Ma.ximum  ambient  temperature  of shell
Maximum  temperature  of coaxial  line

300
-130 to -185

22
3.0

40
25

330
32

-400
8702 to 9548

±50
110
90

*Reflector  voltage  for  maximum  power  output  in  principle  mode
-85 to -200V.

OPERATING   NOTES
1.    The  above   performance  depends   upon  the  use  of  the  specified   mount.

(See  pages  3  and  4.)
2.    When  the  valve  is  enclosed   in  a  protective  shield,  adequate  ventilation

must  be  provided.    For the  best frequency stability  the  KS9-20 should  be
operated    at   nearly   constant   ambient   temperature   and    with   a   well-

3.    +eh8eu'raetseodnEt°oYearns#:jiye.ctor  leads  should  be  screened  to shield  the  Valve
from   induced   modulation.    To  avoid  damage  to  the  valve  the  reflector
potential   must  never  become  positive  with  respect  to  the  cathode.  For
this   reason   it   is  essential   that  the   reflector  connection   be   made  at  all
times  during  operation.

4.Tuhnejnpgressccrre!#Aud||ns€:=nnEej:yco°nvdertehdebs¥at::e:r::::Snc°yfijhijtTe:hu::I:a::

be  attempted.



KS9120
(|T3^lFI)

LOCAL  OSCILLATOR  KLYSTRON

#ees#:Ca#y-::eneadsak'Xosct:?nosc°,i:anat:o'e;m#¥t8a:tthoce°9nf5Srfe##:c°f§y

E=E;F

All  dimensions  in  mm.
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LOCAL  OSCILLATOR  Kl.YSTRON

#aes:Ihgg:nne8§#f¥:a::9=5e£#;s::a;nos:|||aa®'!;moevtear'thce°nfsrterquucet:°cny
`r+

a

A

EiE

KS9.20
(723A/B)

£DnH\    ,        [R:T,.4.`:C&k6ct.

JJll
I =_----I:--_ -i---::    : -i``14\1

IIIII

III

'!  / cfiv -  ctfy\`l`''   o6- © - o2  `

1\7'

``                e          ,,1\

:           ``-i---
L.-:---------11'

I,,

Dimen.ions  indicated   b)/ *  dcteriTiine   the   brood   band   charact.ristic.   of  tli.   coupl.r
and  should   b.   held   to   `oleranc€g   shown

All  l`igh   Jrequency  surtac.a   to   be   silver  oi  gold   plated.

AII  d'imensions  .ln  inches

'lssuE   1 KS9-20     954-3



KS9120
(723A/B)

LOCAL  OSCILLATOR  KLYSTRON

#ees:hgan:dca#y-:¥eneadsak'ros%;nos#r|:ana#i;e#rtthoce°gnf5Sr##:c°f§y.

=E±

ISSUE   1 KS9-20    954J



KLYSTRON

QUICK  REFERENCE  DATA

KS9-20A

a

n

a

Mechanically tuned klystron for local oscillator applications.

Frequency                                                                                 8.50 to      9.66         Gc/s

Power output                                                                                         30                 mw

This data should be read in conjunction with GENERAL  OPERATIONAL
RECOMMENDATIONS -MICROWAVE  DEVICES:   INTRODUCTION  and
REFLEX   KLYSTRONS  which   precede   this   section   Of   the  handbook.

TYPICAL  OPEIIATION  IN  RECOMMENDED  MOUNT -  PRINCIPAL  MODE

f
Vresonator
Iresona.tor
Vreflector
Electronic tuning range between

half-power points
Pout

ABSOLUTE  MAXIMUM  RATINGS

Vresonator max.
Iresonator max.
Vreflector max.
Vh-k max.
Tshell max.
V. S. W. r.

CATHODE

Indirectly heated

VA
Ih

NOVEMBER   1963

9. 37          Gc/s
300V

2 2                       nLA
-130 to -190                         V

40               Mc/s
50mw

Page D1



CHARACTERISTICS

Mechanical tuning range

Electronic tuning range between
half -power points

(a)    at9.37Gc/s
a)    at all other frequencies
Reflector voltage for maximum power

output at 9. 37 Gc/s  in principal
mode  ovresonator = 300V)

Frequency temperature coefficient

END  OF  LIFE   PERFORMANCE

Electronic tuning range at 9. 37 Gc/s
between half-power points
rvresonator = 30oV)

Power output at any frequency in the
mechanical tuning range with
reflector voltage optimised
ovresonator = 300V)

COOLING

MOUNTING  POSITION

Min.                      Max.

8. 50                       9. 66           Gc/s

Mc/a
Mc/a

-130                       -190                         V

0.a        peMroo'8

gr2        Wch     'u

16mw

OPERATING  NOTES

1.      The  impedance  Of the  reflector  supply should not exceed 100k£2.

2.     Adjustment  beyond  the  stated  frequency  limits must not be attempted.

PHYSICAL  DATA

Weight of klystron

Weight of klystron plus carton

Dimensions of storage carton

NOVEMBER   1963

2.29
65

4.59
130

3. 75  x  2  x  2
95  x  51  x  51

Page D2



KLYSTRON

®

A

A

KS9-20A

Area  free  for

hche 8            Millimetres

khh

inches               Millimetres

A           i.T610                           40.9                        maLx                         N           I.177  ±  0.010           29.90  ±  0.25

a          0.783±0.01619.9±0.4                                            P          1.221±0.016           31   ±  0.4

C          0.860                          21.8                       max                         Q          0.122  ±  0.004             3.1  ±  0.1            dia

D           0.252  ±0.004          6.35  ±0.I                                           R           0.302  ±  0.032              7.5  ±Or.8

E          0.240                             6.i                         min                         S           0.224  ±  0.016             5.6  ±  0.4

F          1.642                         41.7              nominal                        T          0.118                               3.0                      max

G           3.563                           90.5                        max                         U          0.BOO  ±  0.016           12.7  ±  0.4

H          1.008±0.008       25.6±0.2            dia                        V          0.780±0.016          19.8±0.4

J           0.180  ±  0.001          4.55  ±0.05                                       W         1.292  ±  0.020           32.8  ±  0.5

K           1.374±0.059       34.9±1.5                                             X                                   157.5.±3°

L          0.366  ± 0.035          9.3  ± 0.9                                           Y                                          70.                                   maLx

M          0.917±0.010       23.40±0.25



i ?E+=

_E=

:#i::i::ajsnhd;Cuiie€ebyhe*,ddettoe::,:nrea:::sbsrh°oa#andcharacteristicsofthe

All  high frequency surfaces to  be silver or gold  plated.

Pat. IW
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I(LYSTRON

e

a

KS9-20A

Wave  trcip

Dimensions  indicated  by  *  determine  the  broad  band  characteristics of the
coupler  and  should  be  held  to  tolerances  shown.

All  high frequency surfaces  to  be  silver or gold  plated.

Pat. D5
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KLYSTRON KS9-20A
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KLYSTRON KS9-20A
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KLYSTRON KS9-20A
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KLYSTRON KS9-20A
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REFLEX  KLYSTRON

fl
KS9-30

(6975)

QUICK  REFERENCE  DATA

Mechanically  tunable  'X' band  reflex klystron with integra,1 external
cavity .

Frequency                                                                      8.5 to 9.6                    GHz
Power output                                                                   35                           mw
Construction                                   Waveguide  output with coupled  cavity

To be read ln conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  -  MICROWAVE  DEVICES

/i         OPERATING  CONI)ITI0NS   (63/4Mode)

f

Vres
Ires
Vrefl

*Irefl

Electronic tuning range
between half power points

Pout

Electronic tuning ratea

A

50                       45                            hfllz

35                      30                             mw

2.0                  1.5           MIIz perv+
*The internal resistance Of the reflector power  supply  should  not  exceed

lMQ.

CATHODE

hdirectly heated
`.Vh

lh max .  (at Vb = 6 . 3V)

COOLING

Natural
Shell temperature max.

Mot7NTING  roslTION
PHYSICAL  DATA

Weight Of klystron

JANUARY 1968

6.3V

500                                rnA

200                                 0c

cry

8OZ

140            5.0

KS9-30  Page D1



cHARACTERrsTlcs

Mechanical tuning range

Mechanical tuning rate

Electronic tuning range,  between
half-power points at any frequency
in the mechanical tuning range

Output power at any frequency in the
mechanical tuning range with reflector
voltage optimised  (Vres = 3°°V)

Reflector voltage for maximum
power  output  Ivres = 3°°V)

Frequency change with temperature

Min.                Max.

19:.5           27:.6MHzpertGu=:            a

3 0                                                  hHlz

20mw

-85              -150                         V+

-200               kHz per
degc  rise

Frequency modulation under vibration
of  log applied to flange  (50Hz  to  1.OkHz)            -                       1.0                  rmz+

Electronic tuning rate

RATINGS  (ABSOLUTE  MAXIMUM  SYSTEM)

V        max.res
[res  max.

Vrefl

1.0                 2.0         IVIlz per+
volt

Min.                Max.

350V

52mA

-20             -500                         V+

OPERATING NOTES

1.  The  mechanica.I tuning range is  covered by 4 to  53/4 turns  of the tuning
Screw.

2 .  To avoid damage to the klystron the reflector potential must never become
positive  with  respect  to  the  cathode.  The  resonator voltage should be
applied only after the reflector  connection has been made.

ACCESSORIES

Socket

Connector for reflector

JANUARY  1968

E2  555  37

55316

KS9-30  Page  D2
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REFLEX  KLYSTRON

9:utt:eevd#n!;:::go:k:d8ef.:u;'|:g8t3?£:gt::

a

r\

a

KS9-30
(6975)

Pins  I  and 2
3o:g      are  [nterno,,y

connected
Cathode

83A Base

shel I /
Resonator

IB7!cal

=.:i=-

h*h

Millimetre dlmenslonB derived from orlglnal inch dlmenslanB
( conversions  overleaf )

JANUARY  1968 KS9-30  Page D3



DIMENSION  CONVERSION  TABLE

Millimetres

1. 02 ± 0 . 25

1. 90 ± 0 . 60

3 . 60 ± 0 .18

4 . 57 ± 0 . 50

4 . 75 ± 0 . 25

5 . 55 ± 0 .10

6.29±0.06

6 . 35 ± 0 .12

6 . 35 ± 0 . 60

7.70

10 . 20 ± 0 . 60

11.40

15 . 00

15 . 50 ± 0 . 60

17.10

30 . 99 ± 0 .10

32. 51 ± 0.10

41.28±0.25

41.90

76 . 20

JANUARY  1968

Inches

0 . 040 ± 0 . 010

0 . 075 ± 0 . 024

0 .142 ± 0 . 007

0 .180 ± 0 . 020

0 .187 ± 0 . 010

0 . 219 ± 0 . 004

0 . 248 ± 0 . 002

0 . 250 ± 0 . 005

0 . 250 ± 0 . 024

0 . 303

0 . 402 ± 0 . 024

0 . 449

0 . 591

0 . 610 ± 0 . 024

0.673

1. 220 ± 0 . 004

1. 280 ± 0 . 004

1. 625 ± 0 . 010

1. 650

3 . 000

KS9-30   Page D4
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REFLEX  KLYSTRON

a

a

a

KS9-30
(6975)

KS9-3o  I
a7711

1111

1J Pout = Omw

1111

Poutmax2

Pout max .̀ M od e
I

I

Poutmax2
I

I
\                                1111

Pout.0mW

I

I,

I

11
8.5                                         90                                            9L5                                             10        I(GHZ)

REFLECTOR VOLTAGE  PLOTTED AGAINST  FREQUENCY

JANUARY 1968



609Z0tJ,IE!g50CJ,ui§IJJ40 I

I     KS9-3o
1,02

I
I

11111

Vresonator = 300 V\ i

I \
\

\
( 6?4MOd e\

I

I

Tunerturns420
I

I

I
I 11

I

8.5                                     90                                        9.5                                         to      f (GHz)

ELECTRONIC  TUNING RANGE AND  TUNER TURNS
PLOTTED AGAINST  FREQUENCY

JANUARY  1968 KS9-30   Page  C2
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REFLEX  KLYSTRON KS9.30
(6975) -

a

®

8aI=!3t„E'E=u`E€8E1 KS9  30 I I I I I I 88025

Vresonator = 300Ventreof63/4mo

C e

I

I

'refl.(V)-140-120.100-80

I

I

I

I

I

I

I

I

I 11
I Vrasonator=300Vximumoutputpower3/4Mode

M6

I Th I
I I

I

I

I

I

I

I

I

I I
I

I 11

8.5                                9.0                                   9.5                                     to     f (GHz)

ELECTRONIC  TUNING RATE AND REFLECTOR VOLTAGE  RANGE
FOR MAXIMUM OUTPUT  POWER PLOTTED AGAINST  FREQUENCY.

JANUARY  1968 KS9-30  Page C3
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KLYSTRON

a

rl

`fi

KS9-40

OulcK  REFERENCE  DATA
Light-weight  mechanically  tunable  klystron  for  local  oscillator  applications.

Frequency                                                                              9.3 to 9.5  Gc/s

=Poweroutput                                                                            40      mw
Construction                      Waveguide output with  coupled  cavit

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS-MICROWAVE     DEVICES:     INTRODUCTION

and  REFLEX  KLYSTRONS  which  precede  this  section  of the  handbook.

TYPICAL  OPERATION

f
Vresonator

lresonator

Vreflector

Pout

Electronic tuning  range  between  half-power  points

ABSOLUTE  MAXIMUM  RATINGS

Vresonator

lresonator

Vreflector

Zreflector

Vh-k

Tshell

Y .S .W .r .

CATHODE
Indirectly  heated

Vh

[h  max.

th-k

JULY  I,6}



KS9-40 KLYSTRON

CHARACTERISTICS

#:::::i::: :::i:g ::%e(average over ra.nge)

Electronic  tuning  range,  between  half-power

Re!je:cTt:.:.:::a:n:y#r:e.:.ou:ea:o:r::;::,§9,,rna:hamn;cda:
Centre

Power    output    at    any    frequency    in    the
mechanical    tuning    range    with    reflector
voltage  optimised   (Vresonator  =  300V)

Reflector voltage for maximum power output
at  9.4Gc/s  in  principa,I  mode

Re(fYer;::nrat°;o=ta3g°e°V)range    over    mechanical

:V::sno:atro:n±e3%rv)°Ptjmum   Power  output
Frequency    drift    after    first    5    minutes    of

Te°mp;er:::::ecoefficient(Tambient=-50°Cto
+ 70OC)

Fr:fl::::y:tau|§:,ewnjtth::m°oSppehreatjj:npre6Su::

30,000  ft  altitude
Fr:5;:::yt:i,:=!aet!(°3nout:d,e,aov6:/rsa)tionofl0g

END  OF:  LIFE  PERFORMANCE
Electronic  tuning  range,  between  half-power

tpuoiTi;::nagney,'rree:ounea:ocry:n363,)mechanical
Power    output    at    any    frequency    in    the

Tot::gaeni:a:ti:ui::Eg(vrrae:gneatorfh3oroej)ector

COOL.NG

MOUNTING  POSITION

PHYSICAL  DATA

Weight of  klystron

Weight of  klystron  carton

M'.n.               Max.
9.3                   9.5      Gc|s

150           Mc/s
Per turn

28                  -      Mc/s

2.0                    3.0       Mc/s
per yolt

25             -       mw

-70              -110               V

i5            -115             V

3.0       Mc/s

I).2      lvlc/s
per oc

1.0       Mc/s

2.0     Mc/s

25           Mc/s

20mw

Natura,I

Any

((5.6           oz1509

9oz
255g

5.5x      4.48x      4.84         inDimensions of stora.ge ca.rton                              {i45.5 ;
114       xl23           mm



KLYSTRON

®

a

a

KS9140

Mechanical   frequency
tuning  screw

®al

ctor
G

D

TOp captypeCT-A
K LI C

ju

IIIinI

H Oles )

+

L

a1

|IIIIu

Outlet   vilwaveguidtotakebflangech
I I

I

I, (4

eRJ I              :::3',,cnegs,Z830051

DIMENSIONS

A
a
C
D
E
F
G
H
I.

K
L
M
N
P
0Q
0R

Inches
1.282 + 0.004
1.461
0.177
1.220 + 0.004
1.429
0.209
0.354 + 0.039
1.437 I 0.099
2.126
0.866
2.520
0.168 + 0.003
1.280
0.059

10

10

Millimetres
32.54 + 0.1
37.10
4.50

30.97 + 0.1
36.30

5.30
9+1

36.5+2.5
54
22
64
4.275 ± 0.075

32.5
1.5

=F]iiPl
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KLYSTRON KS9-40

-140
KS9-4o  I I

81420

11111

V  resonator = 300V

-120

-loo>®0\a+9L800+a®+0tr-60-40-20

I

11 I

9.2                              9.3                                  9.4                                  9.5                             9.6
F requency (G c/s)

® REFLECTOR  VOLTAGE   RANGE   PLOTTED   AGAINST   FREQUENCY



KS9-40 KLYSTRON
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REFLECTOR  VOLTAGE  PLOTTED  AGAINST  FREQUENCY
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KLYSTRON KS9-40

a]01,a
I I evU|6)a®0't¢a  J£09??0'=a-0iLa00'a,ap0'aDCUa)
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I
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I
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a

fi REFLECTION  MODULATION  SENSITIvllY  PLOTTED  AGAINST  FREQUENCY
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KS9-40 KLYSTRON
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RESONATOR  VOLTAGE   PLOTTED  AGAINST   REFLECTOR  VOLTAGE
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KLYSTRON KS9-40
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ELECTRONIC   TUNING   RANGE   PLOTTED   AGAINST   FREQUENCY
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KS9-40 KLYSTRON
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KLYSTRON KS9-40

9.4501'%9.4ouI®Jtra,iLL.9.35
I  KS9-4o

I
81426

Centre   of  mode

ul
60                      -70                        -80                        -90 00

Reflector  voltage(V)

6040>EJa-a200
I   KS9-4o

i I

11111

f= 9.40  Gc/s

rm /
1\ ' \

\ I
I' '

I '
J I J' I 1

I I I
I I
I I

1 I I
1 I I

I I I I\ I I
/ \ I I

I 1 I
\ I

/ I I I
J I I 1] I

25                              -75                                 -125                               -175                          -225
Beflector  voltcige (V)

a FREQUENCY  AND  OUTPUT  POWER  PLOTTED  AGAINST  NEGATIVE
REFLECTOR  VOLTAGE





KLYSTRON

a

Zii

a

a

TENTATIVE  DATA

KS9140B

QuncK REFERENCE  DATA

Lightweight,  mechanically  tunable  klystron  for  local oscillator  ap-
plications .

Frequency                                                                                 9.35  to  9.55           GHz

Power output                                                                               40                 mw

Construction                             Waveguide output,  flying lead  connections

To be read  in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MICROWAVE  DEVICES

OPERATING CONDITIONS  (Typical  at  9.45GHz)

Resonator voltage

Resonator current

Reflector voltage

Ijoad v . s . w . r .

Electronic tuning range  (see note  1)

Power output

RAY  1968

300V

22mA

-90V

1.1

35                      nnlz

40mw

KS9-40B  Page  1



CHARACTERISTICS

Conditions

Heater voltlge

Resonator volt.1ge

Reflector voltage

V . S . W' . r .

Iinlts

Frequency range

inn.

9.35

Mechanical  tuning rate  (see note  3)           -

Electronic tuning range  (see note  1)       20

Electronic tuning rate  at mode  centre     2.0

Power output  (see note 4)                             30

6.3                         V              _

300                 V     u
Adjust

<1.1

Max.

9.55                   GHz

150            MHz/turn

5 0                         I\fll z

3.0            rmz/V

mw

Reflector voltage  (see note 4)                 -60                    -115                          V       \U

Warm-up frequency drift  (see note 5)      -                            3.0                 rmz

Frequency change with temperature
(see note  6)

Frequency change with atmospheric
pressure change equivalent to
operation from 0 to 30  000ft
altitude

Peak frequency deviation under
vibration of log applied to the
flange  (30 to  1000Hz)

Resonator current

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Resonator voltage

Resonator current

Reflector voltage

Heater to cathode voltage

V.S.W.r.

-o.2      rmz/degc

1.0                 rmz

ran.

-10

Reflector impedance  (see note  2)

RAY  1968 KS9-40B  Page  2
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KLYSTRON

@

EiE

a

®

END OF  LIFE  PERFORMANCE

Electronic tuning  range  (see note 4)

Power  output

CATHODE

Indirectly heated

Heater voltage

Heater current

COOLING

Shell temperature max .

MOUNTING  POSITION

PHYSICALDATA

Weight of klystron

KS9-40B

inn.                     Max.

25                     rmz

20mw

NIn.          Typ.          Max.

6.3             -                  V

410             460             550              rnA

Convection  and conduction

15o                            0c

Jiny

1888

OPERATING NOTES

1.  Measured  at half-power points

2 .  The time constant should be such that the resonator voltage is not applied
before the reflector has  become negative with respect to the cathode.

3 .  Average over the frequency range .

4 .  Reflector voltage adjusted for maximum power output.

5 .  Measured after the first five minutes of operation.

6 .  Over the ambient temperature range of -5o to +7o°c .

RAY  1968 KS9-40B  Page 3



OUTLINE  DRAWING
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KLYSTRON KS9-40D
PRELIMINARY  DATA

QulcK  REFERENCE  DATA
Light-weight  mechanically  tunable  klystron  fior  local  oscillator  applications.

Frequency                                                                       9.38     to     9.51   Gc/s

Power output                                                                            35         mw

Construction                       Waveguide  output with  coupled  cavity

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL

RECOMMENDATIONS   -   MICROWAVE   DEVICES:   INTRODUCTION

and  REFLEX  KLYSTRONS  which  precede  this  section  of the  handbook.

TYPICAL  OPERATION

f

Vresonator

li.esonator

Vreflector

Po`,t

9.45    Gc/s

300V

33mA

i8V
35mw

Electronic tuning  range  between  half-p.ower  points                          40          Mc/s

ABSOLUTE  MAXIMUM  RATINGS

Vresonator

lresonator

Vreflcietor

Zref]e.tor  suppl}'

Vn-k

Tshf.II

Y .S .W .r .

CATHODE

Indirectly  heated
Vll

Ill  max.

tll-k

JULY  llp63



KS9-40D KLYSTRON

CHARACTERISTICS

#::::::::I :::i:g :::e8e(average over range)

Electronic  tuning  range,  between  ha.If-power

?u°iT;Sartanagney(fv:eqs::ant:ry±n3tohoev)mechanical
Electronic tuning  ra.te  at  mode  centre

P°c:Frt°uuntjE:tartaanngyefr#:hen::f!,::thoerm::rtaa:i:

optimised   (Vresonator  =  300V)
Reflector voltage for maximum power output

at  9.45Gc/s  in  principal  mode
(Vresonator  =  300V)

Reflector    voltage    range    over    mechanical

Fr!¥e:n:Ecayt:::=:f:%:¥!::t':rusr5P°:::u::stp::

Te::P;i:7::?:;   Coefflclent   (Tambie,`t = -50°C

Fr:a::gn:y:::Tv8aie:ithta:in:sppehrea:i:npre6su::

30,OO0ft  altitude

:re:s€#:i:tc:ui'::;a:t:(i:Oe:tog;}&=¥:)to';)n°f`°8
Signal-to-noise  ratio  >160dB  per  cycle  of  i.f.

Min.
9.38

Max.
9.51     Gc/s

150           Mc/s

Per turn

-        Mc/s
3.0       Mc/s

per  volt

25                 45         mw

-70              -115                V

-60             -120               V

3.0      Mc/s

-0.2      Mc/s

per  c'C

1,0       Mc/s

2.0       Mc/s
40mA

bandwidth.  A.M.  noise  on  a

;¥epjcua:n:aymg;emwej:shurree#:cnttoranv:,t#:ho::::[j;:::::erma=£FTa:emfE:qwueern:;
=25Mc/s.

END   01=  LIFE  PERFORMANCE
Electronic  tuning  range,  between  half-power

tpuolT;!::nagney('rree:oun:tno:y:n363;)mechanical
pov#.i::ga:I:t:,,|ti:i;Eg,a;:i:.!n::.q,¥hc3yo;;fi)ec:::

COOLING

MOUNTING  POSITION

PHYSICAL  DATA

Weight of klystron

Weight of klystron  carton

Dimensions of storage carton

JULY   1196}

25          Mc/s

20mw

Natural

Any

(
(

5.6           oz
1509

9oz
255g

{|48.5Xii£.48Xi2S.84    m#

EE

u

u



KLYSTRON KS9-40D

Mechanical   frequency
tuning  screw

--:-:---:-:.=L:_ _  :

DIMENSIONS
Inches
1.282 + 0.004
1 .461
0.177
1.220 + 0.004
1.429
0.209
0.354 + 0.039
1.437 I 0.099
2.126
0.866
2.520
0.168 + 0.003
1.280
0.059

Millimetres
32.54 + 0.1
37.10
4.50

30.97 + 0.1
36.30
5.30
9+1

36i+ 2.5
54
22
64

4.275 + 0.075
32.5

1.5
10

10
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POWER  KLYSTRON

PRELIMINARY  DATA

F¥   "                QUICK  REFERENCE  DATA

YKI00I
YK1002

The   YK1001    is   a   forced-air   cooled   Power   klystron   for   v.Ision   and   sound
transmitters   at  bands   lv   and   V.   The   YK1002   is   electrically   identical   but

has cl water-cooled collector.

f                                                                                          470to790     Mc/s
Pout                                                                                                       10        kw
Construction:     Permanent    magnet    focusing,    unpackaged

This data should  be  read  in conjunction with  GENERAL OPERATIONAL.
RECOMMENDATIONS  -MICROWAVE      DEVICES     which      precede
this  section   of  the   handbook.

unless   otherwise   shown,   data   are   a|}Plicable   to   both   types.

TYPICAL  OPERATION
Linear amplifier for television service (negative modulation)

Collector voltage
Collector current
Drift tube No.  5 voltage
Drift tube current (total)
Focusing electrode voltage

Drive  power  (sync)

Output power (sync)
Gain

Norma I            Dep ressed
col lector            col lector
voltage              vol ta ge
1813

1.85                      1.85

1818

2540
_300                 -300

Tuning of resonant cavities for C.C.I.R.  system

Cavity 1

Cavity 2
Cavity 3
Cavity 4

Cavity daimping at black level (Pout (Sync)  = llkw)

Cavity 1
Cavity 2
Cavity  3



YKlooI
YK1002

POWER  KLYSTRON

ABSOLUTE  MAXIMUM  RATINGS
Peak  collec€or voltage  (lt]eam  =  OA)

Se°:ke:tr:frt::'bt:8&oTa5XVo|tage(lbean=OA)

:a:i%c::u5br::¥::r.re:dtYe:¥:g%ir.(negative)
Drift tube current max.  (total)

:::Leas,s::,feoc'::crt:;eorpa::::i?v.(.Y|co=1ScaY|ctayv:I,y5)

!:jifoc::rs:its:::t;oeTaTu=e.max.

B:;ftt::3€:heoms.p:r2tuarned:atxe.mperaturemax.
Drift tubes  Nos. 4 and  5 temperature  max.

:#::t:of;e:%:t:ee=!uefe:t:::.men.
Ion  pump current max.

CATHODE
Indirectly  heated,  dispenser type

Vn
'11

ln surge  max.
rh cold
th-k min.

GETTER
Ion  pump

i::3::3::ipegnec

3Z.5±3%X
80A
28mQ

3.0        min

3.0         kv
See curve on  page C4

COOLING

i;a;v§:t{y3:;;;;i;:;'i:::rot;'3o{uiie:;°Sf;(jim:ui!t;g/;oim:{j,:d:i!bf;t;ii;it#dhN:b:;Ceai:t:::gdw::a;i:jr:=j;S;:i?;;1;
#:cCo:1:ecctto°rro:fy{iKo`o°2°:sfa:::Cceod::::,Cs::I::'rvsee:nc;:;:c°2n.Pa8ec`.

MOUNTING  POSITION Vertical,  cathode  uppermost

OPERATING   NOTE
For   optimum   performance,   the   electron   beam   should   be   focused   for
minimum cavity current.

`J

EE



POWER  KLYSTRON YKI00I
YK1002

OuTLINE  DRAWING  OF  YK100l
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POWER  KLYSTRONYKI00I
YK1002

OuTLINE  DRAWING   OF  YK1002

r=|

±=!!g§:-!:=.a:.g===!£

g

: = a s = ? ? =. E : § a £ = = E 8 8i

= a = a a € a g€€ = a a : ¥ a ¥

q£      ,.LJ>>X>N€¥t!e==¥

mLO

±R'=

<  qa u  a  u LL u  I  . ±  I  z  z  o  a.  cy



POWER  KLYSTRON

PHYSICAL  DATA

Weight of klystron

a

ZiEI

n

Weight of accessories

ACCESSORIES
Heater connector
Cathode connector

::res:Si::de:e:::°nde:tco°rnnector
collector con nector

i::o!u:sFnBgc=oa:ggnnnee:t:sor
4 resonant cavities

MARCH   IP63

40649
40649
40634
40634
40634
55351

TE1053
TE1065
TE1066
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POWER  KLYSTRON YK I 00 I
YK1002

1756150a,IEE6ij0UII):,25C=®i8C=0L®'6looEIU,U1®LL7550
I      yK,oo,

B5 '5

!'11

He.ight  above  sea  level = Om

/11
PC= 3 5kW

I

/
I /
/

/
Pc - 30kW

I

I

Pc = 2 5kw
I

2 5 3035 4 0
Rate  of   flow  of   air(m3/mi.n )

A COOLING   CURVE   FOR  YK1001
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POWER  KLYSTRON
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I
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COOLING   CURVE   FOR  YK1002
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POWER  KLYSTRON YK I 00 I
YK1002

0.8~E€CnJ£+±~I0EO.6C,6IE®®3~EC,80.4L8t'®IJU,U,®La.0.20

85 '7
YK'002

Ill
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/
/ /
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/

/
/

/
// /

/

I

I

I

0 2 0 40 6 0
Ra te of  flow of wate r'( I.h in )

A COOLING   CuRVE   FOR  YK1002
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POWER  KLYSTRON
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POWER  KLYSTRON

TENTATIVE  DATA

YK1005

QUICK REFERENCE  DATA

Permanent  magnet  focused  power  amplifier  klystron,   suitable  for
depressed  collector  operation.  Intended for use as vision and sound
ampli£`ier for bands IV and V.

Frequency                                                                     470 to 860               rmz

Power output                                                                                11                  kw

Construction                                                    Ceralnic-metal ,  unpackaged

A

a

Eil

a

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MCROWAVE  DEVICES

OPERATING CONDITIONS

Typical vision amplifier operation with depressed collector voltage C . C . I . R .
system with negative modulation .  Bandwidth  (-1dB) = 6Mlz .

Frequency                                                                          4 70                  790

Cathode to collector voltage  (see note  1)              -13. 5             -16

Collector to drift tube voltage                                    -4.0               -4. 0

Accelerator to drift tube voltage  (see note 2)         0                     0

Focus  electrode to cathode voltage                      -240               -600

Drift tube current
static  (focused for minimum)
black level  (see note  3)

Cathode current

30                      30             rnA
80                     60             rnA

2.0                     1.85           A

Output power                                                                       11                    11             kw

Drive power  (see curve page 8   and note 4)             2.0                 1.0          W

Power gain                                                                         38                   40             dB

Linearity  (without compensation,  see note 5)       80                    80                %

Max.  sync  compression  (see note  6)                 45/25             45/25

Max.  sideband suppression  (see note  7)               -20                 -20             dB

Max.  noise  (referred to black level,
see note  8)                                                -46                  -46              dB

Differential phase  (without  compensation)                5.0                 5.0       deg

SEPTEMBER 1968 YK1005  Page  1



OPERATING CONDITIONS  (cont'd)

Typical operation as  sound amplifier  (with depressed collector)

Frequency                                                                        4 7 0

Cathode to collector voltage  (see note  1)              -13. 5

Collector to drift tube voltage                                    -5. 0

Accelerator to drift tube voltage  (see note  2)       -7.5

Focus  electrode to cathode voltage                      ~400

Drift tube current                                                          50

Cathode current                                                                  0. 7

Output power                                                                         2. 2

Max.  drive power                                                               0.5

790         rmz
-13.5         kv

-5.0         kv

-5.5         kv

-400                V

70mA

1.0A

4.4        kw

0.5W

Tuning of cavities with respect to carrier frequency (approx.)

Cavity 1

Cavity 2

Cavity 3

Cavity 4

Max.  cawlty damping at black level for Pout SynoE llkw

Cavity  1

Cavity 2

Cavity 3

+3.0

-0.5

-4.5

0

5.0

RATINGS  (ABSOLUTE  MAIHMUM SYSTEM)

Max.  drift tube to cathode voltage                                             22

Max.  drift tube to cathode voltage at zero current             25

Max.  drift tube to collector voltage                                             7. 0

Max.    cathode   to focus electrode voltage  (see note 9)    700

IVIn.  cathode to focus  electrode voltage                                 100

Max.  drift tube to accelerator voltage                                     25

Max.  accelerator voltage source resistance                         20

hfin.  accelerator voltage source resistance                          10

Max.  drift tube current                                                              150

Max.  cathode current

Max.  collector dissipation

Max.  voltage standing wave ratio

SEPTEMBER 1968

®

YK1005  Page 2



POWER  KLYSTRON

a

®

A

®

YK1005

NOTES

1.  In  operation,  a  cathode  voltage  fluctuation  of  ±3% will not damage the
tube,  but should not exceed ±1% for  good transmission quality.

2.  If  the  accelerator electrode voltage is obtained by means of a potential
divider  from  the  cathode  supply  voltage,  then the divider must pass a
quiescent current of at least 3mA.

3 .  To be focused for minimum drift tube current at black level . A maximum
deviation of 10% from the minimum current is  permitted,  if necessary,
to obtain the required signal transfer quality but the limiting value must
not be  exceeded.

4.  A  circulator  must  be  used  between driver stage and input cavity.  The
drive power is measured between the circulator and first cavity at a 50Q
resistance and represents the sum of the forward and the reflected power
in the first cavity. A pre-correction is required in the preamplifier for
the  level  dependency  of  the band pass curve caused by non linearity of
the klystron .

5.  Measured  with  a  sawtooth  voltage  of  amplitude between  17  and  75% of
the  peak  sync  value,  on  which  is  superimposed  a 4.43hfllz  sine wave
with a  10% peak to peak value .

6.  A  picture/sync  ratio  of  75/25  for  the  outgoing  signal  of  the klystron
requires  a ratio of 55/45 for the incoming signal.

7.  Measured  with  a.10 to  75% modulation without compensation and a veg-
tigial sideband filter between driver and klystron.

8 .  Produced by the klystron itself ,  witii,out hum from power supplies .

9.  The  focus  voltage  power  supply  should  be  pre-loaded  by  a  minimum
current of  10mA at  700 volts .

Supply failure

In  the  case  of  a  failure,  all electrode voltages  for the klystron except
the pump and heater voltages  should be switched off and reduced to less
than 5% of thenominal value within 250ms  after the failure has occured.

SEPTEMBER 1968 YK1005  Page 3



CATHODE

Indirectly heated ,  dispenser type
*Vh

Vh  (absolute max.)

[h  at  7 . 5V  (approx . )

Ih

Ih Surge max.  (a.c.  supply)

Ih Surge max.  (d.c.  supply)

rh cold

th-k min .

7.5 to  8.0

9.0

32

36

80

65

28

180

*Maximum  heater  voltage fluctuation ±3% except during the first 300 hours
of life when the heater voltage should be 8 . 5V .

GETTER ION PUMP

Ion pump supply voltage  (uliloaded)

Supply internal resistance

Max.  ion pump voltage

Max.  ion pump current

COOHNG

Maximum air inlet temperature = 4o°c

rmnimum air flow requirements : -

Cathode base and accelera,tor electrode

Drift tubes  1,  2  and 3

Drift tube 4

Drift tube 5  ®ressure difference= 90mm water)
forced air

Output resonator  ®ressure difference = 90mm water)
forced air

Collector forced ai-r

SEPTEMBER 1968

o.5          m3/min

:::    ::;::     u
1.5          m3/min

2.o          m3/min

See graphs on pages  9 and 10

YK1005  Page 4
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POWER  KLYSTRON

A

®

EE

®

Cool.ING  (cont 'd)

Maximum temperatures

Cathode base

Accelerator electrode

Drift tubes  1,  2  and 3

Drift tubes 4 and 5

Collector  seal

*Collector body

Output resonator

YK1005

*To safeguard this temperature limit it is recommended to measure the air
outlet  temperature  at  least  at  two  places,  one  at  50mm and the other at
150mm  from the upper collector plate and at a distance of 50mm from the
cooling fins .

PRESSURISING

Altitude max .

MOUNTING  POSITION

3000                             in

Vertical,  cathode uppermost

In order to prevent distortion of the magnetic focusing field ferromagnetic
material should notbe placed within a radius  of 350mm from the tube axis .
All connections  should be free from strain.

PHYSICAL DATA

Weight of klystron  (approx.)

Weight of accessories  (approx.)

sEPTEnneER ig68

60kg

130                             kg

YK1005  I'age 5



ACCESSORIES

Heater connector

Heater/cathode connector

Focusing electrode connector

Accelerating electrode connector

Collector connector

Ion pump connector

Resonators for 470 to  615NIz

Resonators for  615 to  860rmz

Permanent magnet assemblies

Air duct

Magnetic screen

Circulators  (temperature compensated)
for 470 to 600rmz
for 590 to  720Mlz
for  710 to  860hfflz
for  608 to  790nfllz

40649

40649

40634

40634

40634

55351

3  X  TE1056G
1  X  TE1056H

3  X  TE1067A
1  X  TE1067D

2  X  TE1065A

2  X  TE1065C

4 x  TE1065E

2  X  TE1065G

2  X  TE1065H

TE1071

TE1075

4322  020  50090
4322  020  50110
4322  020  50120
4322  020  50150

E=
fiesonator4       Besonator3    Besonator2     Pesonator 1

HorD          GorA          GorA         G  orA                           Focus
electrode

Drift  5 Drift 4 Drift  3 Dri't 2 Drift  1

- -rl:h
I-

I

Accelerator
'Ion  IPump

u

Ill 1111      11      11     11
Gand+`Mag|etsj+AE

SEPTEMBER 1968 YK1005  Page  6
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POWER  KLYSTRON

OUTIINE DRAWING
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POWER  KLYSTRON
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KLYSTRON
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DEVELOPMENT  SAMPLE  DATA

YKI010

QUICK  REFERENCE  DATA

Mechanically tunable  reflex klystron for loca.I oscillator applications .

Frequency
Power output

Construction

67to74     Gc/s

130           mw

Metal, micrometer
tuning, waveguide output

To be read in conjunction with

GENERAL  OPERATIONAL  RECOMMENDATIONS  - MICROWAVE  DEVICES

TYPICAL  OPERATION

I

Vres
Ires

-Vrefl

-vg
Electronic tuning range
between half -power points
Pout

ABSOLUTE  MAX"UM  RATINGS

Vres
lres
Pres

-Vrefl
-Vg

T resonator block

DESIGN  RANGES  FOR  POWER  SUPPLY

-Vrefl

-vg

Internal resistance of reflector supply
Internal resistance Of grid supply

DECEMBER  1964 Page D1



CATHODE

Indirectly heated,  dispenser type

Vh
*Ih

[h(surge) max.

rf cold
Preheat delay before applying 11. T.

3.5

1.75

4.0

0.3

15

*The  absolute  variation  Of  the  heater  current should be rna,intained within

0 .02A of this value .

CHARACTERISTICS

Min.                     Typ.                     Max.

Mechanical tuning range               67                                                      74            Gc/s

Mechanicaltunmgra,te                                           3.5                    -GC/St3::           u

CcOI.ING

Forced-air  in  direction  as  shown  in  the  outline  drawing  through  a nozzle of
30mm  (1.2in)  dia of 200 I/min  (7 .Oft3/min)  minimum .

MOUNTING  POSITION

plryslcAL  DATA

Weight of klystron

OUTPUT  CONNECTION

lbkg
2.2                              1.0

Any

Waveguide   IEC-R740   (WG26,  WR12)   with  claw  flange   and   clamping   ring is

supplied.  An   extra claw  flange  for  coupling  to  other  output  systems  can   be
supplied.

DECEMBER  1964 Page D2
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KLYSTRON
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®

YKI010

re''(V)400300200,outmw150loo500'regkv)32IVgV)-60-40 Y K 10 '0 834 47

I

I

6 6 6a 70 72 ' (Cc/s)

REFLECTOR  VOLTAGE  PLOTTED  AGAINST  FREQUENCY

OUTPUT  POWER  PLOTTED  AGAINST  FREQUENCY

RESONATOR  VOLTAGE  PLOTTED  AGAINST  FREQUENCY

r              ©  GRID  VOLTAGE  PLOTTED  AGAINST  FREQUENcy

DECEMBER  1964I Page  C1



Y Kl 0 10 B34 4 8
' 70 G C /s

I
II .

I

II

I 11I 111111
I

-250                    -300                         -350                        -400                Vre,,(V)

CHANGE  OF  FREQUENCY  AND  OUTPUT  POWER  PLOTTED  AGAINST

REFLECTOR VOLTAGE.    I =  70Gc/s
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KLYSTRON YK104I   YK1043
YK1042  YK1044

ADVANCE  DATA  FOR  USE  WITH  DEVELOPMENT  SAMPLES

QUICK  REFERENCE  DATA

Mechanically   tunable  light-weight  reflex  klystron  suitable  for  use  in
parametric amplifiers and instrument applications.

Frequency                     YK1041
YK1042
YK1043
YK1044

Power output

Construction

Unless  otherwise  stated data applies to all types.

8.6to    9.4
8.1to     8.9
9. 3  to  10.1

10.1  to  10.6

60

Flying leads

This   data   should  be  read  in  conjunction  with  GENERAL   OPERATIONAL
RECOMMENDATIONS  -  MICROWAVE  DEVICES.

TYPICAL  OPERATION  at             I  =     9.OGc/s     CfK1041)
I  =     8.5Gc/s     crRT042)
f  =     9.7Gc/s     crKi043)
I  =  10.35Gc/s   fYK1044)

Vres
Ires
Vrefl

Electronic tuning range between
half power-points

Pout

ABSOLUTE   MAXIMUM  RATINGS

FEBRUARY   1964

350V

40mA

-100                         V



CATHODE

Indirectly heated

Vh

Ih

th-k

CHARACTERISTICS

Mechanical tuning range    YK1041
YK1042
YK1043
YK1044

Mechanical tuning rate

Electronic tuning range
between half-power points
at any frequency in the
mechanical tuning range
Ivres  = 350V)

Power  output at any
frequency in the
mechanical tuning
range with reflector
voltage  optimised
Ivres  = 350V)

Reflector voltage for
maximum power output
at centre frequency in
principal mode
Ivres  =  350V)

Reflector voltage range
for maximum power output
over the mechanical tuning
range
Ivres  = 350V)

Frequency drift after
first 5 min of operation

Frequency change with
temperature
(Tamb  =  -50°C  to  +7o°c)

Peak frequency deviation
under vibration of log
applied to the flange  (30
to 2, 000  c/s  in all three
planes)

FEBRUARY  1964

30

35

-70

rdo

9. 4            Gc/s
8. 9            Gc/s

1o.1            Gc/s
1o. 6            Gc/s
75        Mc/sper

turn

Mc/s

mw

-130                         V

-160                         V

3. 0            Mc/s

-0.1   Mc/s ng:

1. o                                     Mc/s
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' KLYSTRON

COOLING

MOUNTING  POSITION

PHYSICAL  DATA

Weight Of klystl.on

YK104I   YK1043
YK1042  YK1044

5.0                    oz
142g

OPERATING  NOTE

The impedance  of the reflector supply should not exceed 100kQ.

CONNECTIONS

Wire colour code  (see pa.ge D'4   )

WHITE          heater and cathode

YELLOW     heater

GREY            reflector

BROWN         re s onator

FEBRUARY  1964 Page D3
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TENTATIVE  DATA

YK1046

QUICK REFERENCE DATA
X-band,  lithtweiBht   reflex  klystron,   with   integral   tuning  cavity  for  local
oscillator applications .

Frequency  range                                                                                9.16to  9.34         GHz

Power output                                                                                            35                   mw

Construction                                                            Aluminium body with flying leads

Output connection                                                                                Waveguide  16 flange

Services type:  CV6195

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  NICROWAVE  DEVICES

JULY  1969 YKrl046   Page  1



TYPICAL OPERATION  (at 9 .25GHz)

Operating Condltion8  (see note 1)

Heater voltage

Resonator voltage

Reflector voltage

Load v . s . w . r .

Typical Performance

Resonator current

Power output

Electronic tuning range to 1/2 power points

CATHODE

Indirectly heated

Heater voltage

Heater current

6.3V

275V

-85V

±1.1 : 1

22mA

35mw

30                          nfrl z

6.3V

0.45                          A

TEST  CONDITIONS AND  LIMTS

The klystron is tested to comply with the following electrical specification.

Test Conditions  (see note 1)

Heater voltage

Resonator voltage

Reflector voltage

Load v . s . w . r .

I.1mltB and CharacteriBtlcs

Heater current

Resonator current

Reflector voltage  (see note 2)

Power output  (see note 2)

Electronic tuning range to
1/2 power points

Frequency     Min.
(GHz)

6.3V

275V

Adjust

=1.1 : 1

Max.

YK1046   Page  2
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Limits  and Characterlstlcs  (cont 'd)

Reflector modulator sensitivity
(see note  3)

Frequency pulling (see note 4)

Mechanical tuning rate

Mechanical tuning torque

Mechanical tuning range

Frequeney temperature Coefficient
(see note 5)

YK1046

Frequency     Min.         Max.
(GHz)

0.5               1.5

6.0

9.16  to  9.34        150              250

0.07           0.22
0.7              2.2

9.16           9.34

rmz
rmz

MHz/turn

Nm
a{g cm)

GHz

9. 25           -50          -200            kHz/degc

Frequency modulation under vibration,
peak acceleration=10g at 30Hz to  lkHz        9.25               -            200             kHz peak

Mode  separation  (seenote  6)                   9.16to  9.34       -50          -125 V

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

These  ratings  cannot  necessarily  be  used  simultaneously and no individual rating
should be  exceeded.

Heater voltage

Resonator voltage

Resonator current

Reflector voltage  (see note 2)

Body temperature  (see note 7)

Storage temperature

V.S.W.r.

Impedance of reflector/cathode circuit

END OF  LIFE  PERFORMANCE

kQ

Thequality of all production is monitored by the random selection of klystrons which
are then life tested under the stated test conditions . If the klystron is to be operated
under different  conditions  from those  specified, Mullard  Ltd.  should be consulted to
verify that  the life will not be affected.  The klystron is  considered to have reached
the end of  life when  it  fails to meet the following limits  when operated  as  specified
on pages  2  and 3 .

Min.
Power  output  (at  9.25GHz)                                               15
Electronic  tuning range                                                  20

Max.
mw

rmz

YK1046   Page  3



MOUNTING POSITION

COOING

PHYSICAL DATA

Weight of klystron

Dimensions of storage carton

cry

Natural

90Z

92                                 3.25

120X  120X  145                          mm

NOTES

1.  Tests are madewith the klystron rigidly connected to and in good thermal contact
with a UCL39/U flange on an RG-52/U OvG16) waveguide .

2 .  Reflector voltage adjusted for the maximum power point Of the mode . The reflector
voltage  must  never  be  allowed to tall below the minimum value specified in the
ratings .

3 .  Measured at mode optimum,  1 volt peak to peak deviation .

4 .  Measured with a v . s .w. r .  Of 1. 5 : 1 varied through all phases .  The power output
must  not  be less than 10mw and the frequency versus reflector voltage must be
continuous between the half power points .

5 .  Measured over the ambient temper.ature range -5o to +70°C .

6.  No  mode  or  part  of  a  mode  other  than  the required mode will exist within the
specified  reflector  voltage  range  as  the  valve  is  mechanically  tuned  over the
complete frequency range .

7.  Measured  at the point indicated on the outline drawing.  For maximum valve life
the klystron should be operated  at temperatures below the specified maximum.

Dimensions
quounded outwards)

rmLm

1.5

¢4.3

9.3  ±  0.5

27  max.

28.5  men.

31

32  max.

in

0.059

a   0.169

0.366  ±  0.020

1. 06  max .

1.122  max .

1.22

1. 26  max .

rmrm

32.5

36 . 5 max .

41. 5 max .

54 max.

66 max.

200  min.

in

1.279

1.437  max.

1. 634  max .

2 .13  max.

2 . 60 mar .

7 . 87  min .  .

YK1046   Page 4
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OUT LINE DRAVING
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KLYSTRON
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A

YK1070  Series

QUICK REFERENCE DATA

Mechanically tunable reflex klystron intended for transmitter service
in  microwave  rela.y  systems.  Contact cooled  version Of theYK1140
Series .

Frequency range                                                            5. 925 to 8.1            GHz

Power output                                                                                   1. 2                W

Construction                                                            Metal ,  waveguide output

Unless otherwise shown,  data is  applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MICROWAVE DEVICES

OpERATING cONDITIONs  (typical at  7.OGHz)

Resonator voltage I

Resonator current

Reflector voltage

Power output

Electronic tuning range

Modulation sensitivity

MECHANICAL TUNING RANGE

YK1070

YK1071

YK1072

YK1073

YK1074

YK1075

YK1076

YK1077

JtJNE  1968

Mn.

7 . 750

7 .425

7 .125

6 . 875

6 . 575

6 .425

6 .125

5.925

750V

•70                            rnA

-350                             V

1.2W

3 5                    halz

3 00                  kHz/V

YK1070-Page  1



cHARACTERISTlcs  aond v . s .w. r .  1 . 1 : 1)

Reflector voltage

Resonator current

Electronic tuning range between
ha.If-power points    ¥K10`70

YK1071
YK1072 to YK1077

Reflector modulation sensitivity 525

Frequency change with temperature
YK1070                             -125                       +100
YK1071 to YK1077     -100                        +100

Power  output            ¥K1070                                 0. 5
YK1071 to YK1077             0.7

TUNING

External cavity.  single screw

Tuner turns  (average)

RATINGS  (ABsOLUTE  MAXIMUM SYSTEM)

Resonator voltage

Resonator current
*Reflector voltage

3.0

u

kHz/degc
kHz/degc

W
W

ran.                   Max.

775V

80                         ]nA

-50                    -1000                             V

*Care should  be taken in  the design of  the power supply  to ensure that  the
reflector potential  never becomes positive with respect to the cathode,  as
destruction of the klystron could result .

CATI]ODE

Oxide coated ,  unipotential

Heater voltage

ran.         Nom.       Max.

5.7              6.3              7.0              V

Heater current  (at vh= 6.3V)                            -           goo               -            rnA

Heater to cathode voltage ®k)                                            -           ±45               V

JUNE  1968 YK1070-Page 2
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YK 1070  Series

Cool.ING

LFe°arstp9°3WoecrmFHt£2;X:oeteftn:eL:Yeftscfrse:eecd°t:The:dhgat:h::.aFro:i:t:r±:fL:
valve  life  the  operating  temperature  should  be  less  than  the  maximum
operating temperature .

Temperatres
Body temperature max.  (see page 4)

Operating temperature max .

MOUNTING POSITION

PHYSICAL DATA

Weight

JINE 1968

15o                          0c

loo                        0c

Any

gnl                              O Z

330                            11.7

YK1070-Page 3



OUTIINE DRAWING OF YK1070
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KLYSTRON YK I o90
YKlo9l

TENTATIVE  DATA

QUICK  REFERENCE  DATA

Lightweight   mechanically  tunable   reflex   klystron.  Suitable  for  high  altitude

operation.  The YK1090 is  a rugged version Of the YK1091.

Frequency                                                                                                         10.5 to  12.2     Cle/s

Power output                                                                                                400               mw
Construction                                                                                              htegral cavity,

waveguide output
YK1090

YK1091

A

Flying leads
Three pin base

Unless otherwise  stated data applies to both types .
To be read in conjunction with

GENERAL  OPERATIONAL  RECOMMENDATIONS  - MICROWAVE  DEVICES

TYPICAL  OPERATION

f

Vres

Ires
-Vrefl

Electronic tuning range
between half power points

Reflector modulation sensitivity

Pout(:p:::hLes:d°Laoda)d)

i
Vres
Ires

-Vrefl

Electronic  tuning range
between half power points

Pout(:p:i:htes::°]aoda)d)

FEBRUARY  1965

Gc/s
V

rnA

V
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ABSOLUTE  MAXIMUM  RATINGS

Vres
lres

-Vref,

T  Body

Min.

20

CATHODE

Indirectly heated,  oxide coated

Vh

lh
thk min .

CHARACTERISTICS

Min.

El ectronic tuning range
between half -power points
at any frequency in the
mechanical tuning range
(Vres  =  400V)

Reflector  modulation
sensitivity over complete
frequency  I`ange

Power output at any
frequency in the
mechanical tuning
range with reflector
voltage  optimised
(Vres  =  400V)

Reflector negative voltage
for maximum power  output
at centre frequency  in
principal mode
(Vres  =  400V)

Reflector negative voltage
range for  maximum power
output over the  mechanical
tuning range
(Vres  =  400V)

Frequency drift after first
5  minutes  of operation

Frequency  change
with temperature
(Tamb  =  -10  to  +  4oLc)

FEBRUARY  1965

30

0.8

50

Typ.            Max.

Mc/s

2.0        Mc/s per v

mw

260

400 V

0.5                      Mc/s

0.25 Mc/s
per  deg C

Page D2
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KLYSTRON

*Frequency change with
atmospheric pressure
change  equivalent to
operation 0 to 66  000ft

0 to  98  000ft

*Peak frequency deviation
under vibration Of 5g
applied to the flange
(50 to  5000c/s
in all three planes)

*YK1090  only

F\

A

r\

Min.               Typ.            Max.

1.0                    3.0
2.0                 10

YKIO90
YKlo9l

Mc/s
Mc/s

4.0                     Mc/s

CcOLING

Natural and forced-air

Forced-air  cooling  is  necessary for resonator inpiit powers greater than low
in order tomaintainthe body temperature below 200°C .  For maximum life it is

recommended that the temperature  of the body should not exceed 100°C .

MOUNTING  POSITION

PHYSICAL  DATA

Weight of klystron

CONNECTIONS         YK1090  Wire  colour  code

Colour

white
Yellow

Green

Grey

Red

YK1091  Pin  connections

See  outline drawing on page D5 .

Coding

Heater and cathode

Heater

Cathode

Reflector
Resonator

Any

The  heater  voltage  must  never  be  applied  to  the  green   (cathode)  lead on the

YK1090  or the  cathode  pin  on the  YK1091.

FEBRUARY  1965 Page D3



OUTLINE   DRAWING  OF   YKIO90

11111

inches

2 . 992

1.811

15 . 748

1.717  ±  0.094

1.657  ±  0.012

1.220  ±  0.004

1.280  i  0.004

1.000

0.185  ±  0.008

I

Output  ,'av.gl,l`WG'6(WFroo,F'

AI

illl

IL.I
Millimetres

76

46

400

43.6  i  2.4

42.1  i  0.3

31  ±  0.1

32.5  I  0.1

25.4

4.7  I  0.2

Inch dimensions  derived from original millimetre dimensions.

FEBRUARY  1965

max.
dia.
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KLYSTRON

OUTLINE   DRAWING  OF   YKIO9l

YK I o90
YKlo9I

Inches

1. 811

3.150

1. 378

1.717  ±  0 .094

1.651   ±0.012

1.280  ±  0.004

1.220  ±  0.004

0.217  ±  0.004

A

aIII

I
-

I---I     I
I

Millimetres

46

80

35

43.6  ±  2.4

42.1  ±  0.3

32.5  ±  0.1

31   ±0.1

5.5  ±  0.1

Inch dimensions derived from original millimetre dimensions .

FEBRUARY  1965 Page  D5





KLYSTRON
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TYPICAL ELECTRONIC  TUNING RANGE  PLOTTED AGAINST  FREQUENCY.
VreBonator = 400V.
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KLYSTRON
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TYPICAL RE FLECTOR VOLTAGE  PLOTTED AGAINST  FREQUENCY.
Vresonator = 400V.
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TYPICAL POW`ER OUTPUT  FOR OPTIMISED AND MATCHED LOAD
PLOTTED AGAINST  FREQUENCY.    Vresonator =2°°V
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KLYSTRON
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TYPICAL ELECTRONIC  TUNING RANGE  PLOTTED AGAINST
FREQUENCY.    Vresonator =2°°V
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KLYSTRON
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YK I  I 4o series
KS6-1000 Series
KS7-1000 Series

QUICK REFERENCE  DATA

Mechanically tunable reflex klystron intended for transmitter service
in microwave relay systems . Forced-air cooled version of the ¥K1070
Series .

Frequency range                                                             5.925 to  8.1            GHz

Power output                                                                                    1. 2                W

Construction                                                              Metal.  waveguide output

Unless otherwise  shown,  data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MCROWAVE  DEVICES

OPERATING  CONDITIONS  (Typical  at  7.OGHz)

Resonator voltage

Resonator current

Reflector voltage

Power Output

Electronic tuning range

Modulation sensitivity

MECHANICAL TUNING RANGE

YK1140           (KS7-1000 Z)

YK1141           (KS7-1000A)

YK114 2           (KS7T 1000B)

YK1143          (KS7-1000C)

YK1144           (KS6-1000D)

YK1145          (KS6-1000G)

YK1146          (KS6-1000E)

¥Kii47         (Frs6-ioooF)

RAY 1968

750V

70mA

-350                             V

1.2W

35                       nfllz

300                  kHz/V

ran.                    Max.

7.750                        8.1

7.425                       7. 750

7.125                        7.425

6.875                        7.125

6.575                       6.875

6.425                       6.575

6.125                       6.425

5.925                       6.225

YK1140-Page  1



CHARACTERISTICS  (Load v . s .w . r .  1.1 : 1)

Reflector voltage

Resonator current

Electronic tuning range between
half-power points    YK1140

YK1141
YK1142  to YK1147

Reflector modulation sensitivity

Frequency change with temperature
YK1140                             -125                       +100
YK1141 to  YK1147     -100                        +100

Power output             YK1140                                  0. 5
YK1141  to  YK1147             0.7

TUNING

External cavity,  single screw

Tuner turns  (average)

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Resonator voltage

Resonator current
*Reflector voltage

3.0
u

-

kHz/degc
kHz/degc

W
W

ran.                    Max.

775V

80mA

-50                    -1000                             V

*Care should  be taken in  the design of  the  power supply  to ensure that the
reflector potential  never becomes positive with respect to the cathode,  as
destruction of the klystron could result .

CATHODE

Oxide coated ,  unipotential

Heater voltage

Min.         Nom.        Max.

5.7              6.3              7.0              V

Heater current  (at vh=6.3V)                            -           800                -            rnA

Heater to  cathode voltage  (pk)                                              -           ±45                V

RAY  1968 ¥K1140-Page 2



KLYSTRON
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e

YK I  I 4o series
KS6-1000 Series
KS7-1000 Series

COOLING

For the YK1140 Series with  inputs exceeding low,  an air flow of 0 . 85m3/
min  (30ft3/min)   should  be  directed  on  the  cooling  fins  to  keep  the  body
temperature  below  the  stated  operating  maximum.   For  maximum  valve
life  the operating temperature should be less than the maximum operating
temperature .

Temperatures

Body temperature max.  (see page 4)

Operating temperature max.

MOUNTING  POSITION

PHYSICAL DATA

Weight

RAY  1968

15o                           0c

loo                        0c

cry

gmOZ

230                                    8.1

YK1140-Page 3



OUTLINE  DRAVING 0F YK1140  SERIES

Output  via  waveguide  WG14
to  take   bolted  flange   choke
coupling   Jo.int-serviees
type   5985-99-083-0037

(UG343lu)

f3etlector

All   dlmensions   in  mm.
Inch    conversions   in   brackets.

MAY  1968

TemF)ert]ture  measurement
made at  this  pCi.nt.

YK1140 -Page 4
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MICROWAVE   DEVICES :                     GENERAL   OPERATIONAL

FORWARD-WAVE  AMPLIFIERS                  RECOMMENDATIONS

11.               HEATER

1.1.         Low  noise values
To  obtain  the  minimum  noise  figure  the  heater  voltage  must  be  within
± 2.5%  of the  specified  value  and  temporary  fluctuations  must  be  within
±50/o.

1.2.        Intermediate and  power values

:tot::t::nmtj::,T:,Xujem:nmd'tj:emtphoerahr;a{,eurctYu°a'tt[ao8nes:uussttB:#!j#:±Z65o%

f\

ZiE

COOLING

:tndm%cubs:n:escyesstseaLytteom3::::::ea,q#:ttjsoE=,jncgo:*:ge:oedpreventthevalve
Forced   cooling   of  the   collector  terminal   may   be   required   and   recom-
mendations  will  be  given  in  the  individual  valve  data.

Norma,lly  cooling  of  electromagnetic  focusing  systems  will  be  required.

FOCuSING  MOUNTS

fill:teadple  magnetic field  is  provided  by the mounts avaHable from  MUHard
Designers who  do  not  propose to  use one  of these  mounts should  consult
the valve manufacturer as an  unsuita,ble  mount can  impair the performance
of  the   valve.   In   many   instances,   the   focusing   mount   incorporates   the
radio   frequency   input   and   output   connections   with   suitable   matching
devices.

Focus  alignment screws  are  provided  on  the  approved  mounts  and  a  pre-

;i::=!Sc8):sP:|j:Seh:e:,:#usr::;haw:;:fnrh:ad:ur::getn::eesrt;!#s:nedgda!i:e:a::oP;r!:eprv':itveeddaut:

SHIELDING

fa|¥e:I::#haencveai%tfieusft°g:S!pnr8otfi;ec'tdedmfaryoLmtpha:retffheectEe:{°nreT::;efe°rfr:i:
material  and  stray  magnetic  fields.

The   degree   of   susceptibility   to   such   interference   varies   for   different
focusing  systems  and  specific  information  will   be  given   in  the  individual
data   sheets.    Unless    magnetic   shielding   or   component   orientation    is
adopted ferrous objects should  be  kept  more than 9 inches away and other
magnetic  objects  should   be  positioned  18  inches  away  from  the  valve.

POWER  SuPPLIES

Protective devices
Protective  devices  are  desirable  to  prevent  damage  to  the  valve   if  the
power  supply  or  cooling  arrangements  fail.

SEPTEMBER  1960  (I)



GENERAL  OPERATIONAL                     MICROWAVE   DEVICES :

RECOIVIMENDATIONS                  FORWARD-WAVE  AMPLIFIERS

5.2.         Regu lation
The  regulation   requirements  can   be  determined  with   reference  to  the
typical  curves  of gain,  phase  shift  a.nd  electrode  voltages.

The   change   in   gain   with   electrode   voltage   is   usually   greatest  for  the
current  controlling  electrode  (normally  the  first  grid)   and   the   helix.
Any  ripple  voltage  on  the  helix  will  give  rise  to  pha.se  modulation  of the
signal.

With  an  electromagnetic  focusing  system  the  solenoid  current  must  be
stabilised.

6.            INSTALLATION  SEQUENCE

)!|ahdeen]np#:i?8,,:;:i:eoi%te°r:operation  the  inltlal  adjustments  should   be
Ensure  tha.t  the  control  electrode  voltage  is  set  at  zero  and  then  apply

gTt:'traenceoomu#tnt::drevT,:len:.ninec'reecatsreodt:evoc'::€::,a:fe:tdj::tej:o|::::d::::
ca.thode   current   is   drawn,   ensuring   that   the   maximum   helix   current
limit   is   not   exceeded.   Adjust   the  focus   alignment  screws   so   that  the
helix   current   is   a   minimum   and   the   collector   current   is   a   maximum.

:nedp:itethhe',S,xpcru°rcreednutr:s:nijj'njt#:mr:qAu:;ep¢cac,Oil:,:±°cru::er::?:::v::hjjne¥::
valve  data  under  operating  conditions.
Inject a low level  radio frequency signal  at the desired  operating frequency
ensuring  that  the  value   is   not  saturated  and   observe  the  output  level.

#Setckt[:r:ep';rm:#tfao8ceusTnngt`|nadi::{jf::umsai,ugtnp#ten'te¥:iefs.ach'eved.

7.            OPERATING  SEQUENCE
The  following  sequence  should  be followed:
a.   Apply the  heater voltage and  a.Ilow the  specified  heater warm  up time.
b.   Switch  on  the  power supply  of the  electromagnetic focusing  system.
c.:5,eeet,:=:r:i:::iftargoe,seTeacytrboed:p,:i,et:gs:mbue,ta:Faoyuesjywbjutthjtr::ppercetfetro.

the other electrode  voltages.

8.            SWITCHING  ol=F
All   the   electrode   voltages   rna,y   be   removed   simultaneously   but   it   is
preferable for the control electrode voltage to decrease  more  rapidly than
the  other  electrode  voltages.
Where  an  electromagnetic  focusing  arrangement  is  used  the  valve  elec-
trode  volta,ges  must  be  removed  before  switching  off the  solenoid  power
supply.

9.            STORAGE

:,hv:¥:i::nsahb::I:r::e=:?or:da::iri::;irbj:i:ia:npaa:5jR:'ocwk::CThhis:I:;!8enn::rte3

:hbi:c:::ssapda:inu8at:ettow:;:jdp::Tuacnt:::omfaina:tneYti:::,Sona.ndotherferrous
Unpa,cked  permanent  magnet  valves  should   NEVER  be  placed  on  steel
benches  or  shelves.

SEPTEMBER  1960  (1)
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FORWARD  WAVE  AMPLIFIER

®

®

®

L86- 12

OUIcr(  REFERENCE  DATA
Forward   wave   amf>Iifier   suitable   fior   use   in   the   pewer   ou.Put   stages   of

wideband  multi.channel  microwave  links.

Frequency                                                                        6         Gc/sband
Saturation  power output                                         12                          W
Gain                                                                                        37                          dB
Construction                                                                           Unpackaged

This data should  be  read  in  conjunction  with  GENERAL OPERATIONAL
RECOMMENDATIONS  -   MICROWAVE   DEVICES:   INTRODUCTION
and  FORWARD  WAVE  AMPL|F::dRbso:kh.ich  precede  this  Section  of the

CHARACTERISTICS
Tube in mount -type P6L-3

Frequency  band
Gain(OpVo::±refqouoe#%band)

Pout  -  5.OW
Noise factor  (Pout  =  5.OW)
Saturation  power output
Attenuation  (at  lk  =  OmA)
H°tjn:E:v::?eaatjd;,u5s:eYdc/SlnbandWlthmatchlngY .S .W .r .

Over 5.9 to 6.4Gc/s without use of matching
deyice

Hot output  match                                                  v.s.w.r.
Over  any  50Mc/s   in   band   with   matching

8evv::e5.aodj:S6t.:dGc/swithoutuseofmatching
device

CATHODE
lndirec;lr  heated

lh
th-k  min.

M'.n.
5.900

Max.
7.125  Gc/s

The  absolute  maximum  variation  of  the   heater   voltage   should   be
than±40/o.

APRIL  I,63 Pqu  D1



L86- I 2 FORWARD   WAVE  AMPLIFIER

DESIGN  RANGES  FOR  POWER  SuPPLY
For adjustment of focus

(a)  Vvagrjable Vgi

(b)Vvagriablevg2
Vgl
Vg2

For  normal  operation
V collector
Vhelix
Vgl
Vg2

TYPICAL  OPERATION
As  a  power  amplifier  with  the  collector  earthed  and  using  a  mount  type
P6L-3

f
Vcollector
Vnelix
Vg2
Vgl
lcollector
'helix

Gain

Power output
Typical  noise factor (inclusive  of any gas  noise)

Hot  input  match  with  matching device              v.s.w.r.
adjusted

^t 6.5Gcls
At  ± 25Mc/s about 6.5Gc`s

Hot output match with matching device            v.s.w.r.
adLutst6e.!Gc/s

At  ±25Mc/s about 6.5Gc/s

ABSOLUTE  MAXIMUM  RATINGS

Vcollector
lcollector

Sch°e]]ttexctor
lhelix

during focusing
during operatioit

Vg2

-#nl,s,gna,,

Vl`-k

APRIL  I,6, Pace  D2



FORWARD  WAVE  AMPLIFIER

rl

ZiE

®

L86- 12

MOUNTING  POSITION Any

COOLING
Tu bdeeoi:£#;o'Tnnot¥t:ddt t"e p6L-3                             Natu ra|

Tcoi]ecto„ca] men.                     Naturd asisot:fob;y;%Vc?tc;l:,nr&2:£

;ti§i:f¥tj:::i:§iiil;!att:9;5:a;o;::;;d:;:'::            =; ;; ;;;
PHYSICAL  DATA

Weight of L86-12

Weight Of L86-12  in  carton

Dimensions Of storage carton

Weight of P6L-3  mount

Weight of P6L-I  mount jn  carton

Dimensions Of storage carton

^PnlL  I,61

17x   17x

7.5

£i,:i
432 x 432 x 736.6

25x    l6x  -19.5             iFi
635x 407x 496          mm

P,f®  D,



FORWARD   WAVE  AMPLIFIERL86- 12
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OUTLINE  L86-12

Pqu D|APRIL  1,a,



FORWARD  WAVE  AMPLIFIER

r

®

L86- 12

DIMENSIONS  OF Pal-3 MOUNT

Inches
3.46±0.02
6.84±0.02
5.91 ± 0.02
1.45 ± 0.02
1.18±0.02
2.83 ± 0.02
1.34±0.02
3.94±0.02
1.34 ± 0.02
3.5±0.02
5.12±0.02
2.17±0.02
4.02 ± 0.02

24±0.02
2.00 ± 0.02
0jo±O.02
0.655 ± a.001
1.094±0.001
1.531 + 0.001

2.188±0.001
2.69+0.02
0.406 ± 0.001
0.719 ± 0.001
1.030 + 0.001
1.438 ± 0.001
1.94± 0.02
0.622 ± 0.001
1.372 ± 0.001
1.980±0.001

APRIL  I,co

Millime`res
88±0.5

173.8+0.5
150±0.5
36.9±0.5
30+0.5
72±0.5
34±0.5

100±0.5
34±0.5
89±0.5

130+0.5
55+ 0.5                    dia.

102+ 0.5                     dla.
609.6±0.5
50.8±0.5
12.7 ± 0.5
16.66±0.025
27.78±0.025
38.88±0.025
55.57±0.025
68.32 + 0.5
10.31 ± 0.025
18.26±0.025
26.18±0.025
36.52±0.025
49.27 ± 0.5
15.8 ± 0.025
34.85±0.025
5.03 ± a.025         dla.

P.co D5



L861 12 FORWARD   WAVE  AIVIPLIFIER
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FORWARD  WAVE  AMPLIFIER L86-12
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L86112 FORWARD   WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER L86- I 2
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L861 12 FORWARD   WAVE  AMPLIFIER
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FORWARD  WAVE  AMPLIFIER                 L86-12
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FORWARD   WAVE  AMPLIFIER                L86-25

QUICK REFERENCE DATA

Forward  wave amplifier  for use in power output  stages of wideband
multi-channel microwave links .

Frequency                                                                                5.9 to  6.5            GHz

Saturation power output                                                             25                    W

Gain                                                                                                           38                     dB

C onstructi on                                                                                      Unpackaged

f\

EiE,

a

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  MCROWAVE  DEVICES

OPERATING CONDITIONS

As a power amplifier with the collector earthed and tubefocused in a mount
type   P6L11 .  (Electrode potentials with respect to cathode) .

f

Vco|1ector

[collector

Vhelix

Lelix

Power output

Noise factor  (including gas noise)

Hot input match  (v . s . w . r . )

Hot output match  (v . s . w . r . )

AUGUST  1968

6.0                     GHz

2.0                     kv

45mA

3.4                    kv

0.4                     rnA

-15

1.0

2.2

5.0

38

15

28

1.2

1.4

L86-25  Page 1



CHARACTERISTICS

Tube in mount  P6L11

Frequency band

Gain (Pout = 15Watts)

Noise factor  (Pout = 15Watts)

Saturation power output

Attenuation at Ik= OmA

Hot  input match  (v . s . w . r . )

Hot  output match  (v . s . w . r . )

CATHODE

hdirectly heated,  dispenser cathode
*vhd.c.

Ih

th-k min .

ran.                   Max.

5.925                     6.425     GHz

37                           40                  dB

30dB

23W

60

1.8

2.0

dB

6.3V

0.85tol.05             A

2.0          min

* The absolute variation of the heater voltage should be less than ±2% .

When  operated  on  d.c.  the heater must be positive with respect to  the
cathode.

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Vco|lector

[collector

Pcollector

Vhelix

ran.                   Max

1.8                              2.2

[heiix during focusing (transient)

Iheiix during operation
vgl
1g1

vg2

1g2

pin signal

Vh-k

AUGUST  1968

-250

L86-25  Page 2

LL



FORWARD  WAVE  AMPLIFIER               L86-25

DESIGN RANGES  FOR POWER SUPPLY

(Electrode potentials with respect to cathode)
ran. Max.

a

A

a

For normal operation
*Vco|1ector

Vhelix
**vgl

***vg2

[collector

lhelix

1g1

1g2

Vh

-250

6.15

*Normally 2 . Okv

**Normally -15V

***ForadjustmentoffocusitisnecessaryforVg2tobemadeadjustableover
the range 0 to 2 . 8kv .

MOUNTING POSITION

Any Out see cooling)

COOLING

Tube installed in mount  P6L11  (convection cooled)

Horizontally mounted

Vertic ally mounted

A conduction cooled mount is  available .

Temperatures

Collector seal max.

Reference point max.

AUGUST  1968

Natural

Assisted by convection duct
or low velocity air flow

L86-25  Page 3



AMBIENT TEMPERATURE  RANGES  FOR MOUNT

Operation to full specification

Operation without damage to tube

Storage

PHYSICAL DATA

Weight of L86-25

Weight of L86-25 and transit carton
(2 valves per carton)
Weight of mount  P6L11

-1o to +65                 0c

::::::::       ::      u

kglb

0.2                           0.4

4.0                            9.0

5.5                          12

Weight of  P6L11   mount and transit carton       20.5                    45

cmin

Inmensious  of L86-25 storage carton           40 X  10 X  1016 x   4 x 4

Inmensions of   P6L11   storage carton           50 x 27 X  14   20 x  11 x  6

AUGUST  1968 L86-25  Page 4
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FORWARD   WAVE   AMPLIFIER

OUTLINE DRAVING 0F L86-25

L86-25

0

EiEE

®

::_-::_1=:

DIMENSIONS 0F  L86-25

ill

+

rmllimetres              inches

61                                              2.40

27                                                1.06

29                                                 1.14

82±1.0                                 3.228±0.039

45                                                 1.77

348                                            13.70

7.5 #.o2                       0.2953 #.ooo8

7.5                                            0.295

31.5  ±0.01                         1.2402±  0.0004

12                                               0.47

71                                                2.80

dia.

max.

dia.

dia.  max.

dia.

inch dimensions are derived from original millimetre dimensions

AUGUST  1968 L86-25  Page 5



OUTLINE  DRAWING  OF  P6L11  MOUNT

iI-
LL'

I 1'

~C!'Ei!0•;-0':i.II

II

I

I I

I

-
I

I

? a-

a

/2i4aa,aJE:\
II

I-
I.-,.

3u3iJi<€

a

_To0~

8i3 5;

11

\|J'
I    uL.. #395

8=.uO cL:3

AUGUST  1968

LIll*u8eUtZ9I&ZZ0uIllId<'u

Z3,2d
IIll>

ZLLllJJa:®
ldaZga Z3:2a)

IllJJa
aLL'aE au1±

§'aaILLiaE<LL'0ZilL'uaE3dOE9&

aLLJL<LL'I
lLla0IL8

aaE® XIILlI
Ir¥<LL'I

OuadE0

I=5u,>I-LL'LL<U' I85U,>rLIJL|g

Ou 0 ® r' ® T+ ®

L86-25  Page 6

U

+



FORWARD   WAVE  AMPLIFIER                L86-25

a

Zil

®

®

DIMENSIONS OF   P6L11   MOUNT

Mllimetres
A89

828

C338

D                        149.2±0.1

E85

F                       163.0±0.2

G356

H76

J139

K                         52.5

L78

M92

N                          70.0±0.2

P125

Q                          20.0±0.5

R                           5.5±0.2

S16

T50

U                          14.99  ±  0.05

V                            8.71±0.05

W                         17.42  ±  0.05

X                             8.18±0.05

Y                             7.90±0.05

Z                          39.0±0.3

AA                     24.51  ±  0.05

AB                      58.0±0.3

hches
3.50

1.10

13 . 31

5 . 874  ±  0 . 004

3.35

6.417  ±  0.008

14 . 02

2.99

5.47

2.067

3.07

3.62

2 . 756  ±  0. 008

4.92

0 . 787  ±  0 . 020

0.217  ±  0.008

0.63

1.97

0.590  ±  0.002

0.343  ±  0.002

0.686  ±  0.002

0.322  ±  0.002

0.311  ±  0.002

1.535  ±  0.011

0.965  ±  0.002

2.283  ±  0.011

inch dimensions derived from original millimetre dimensions

AUGUST  1968

dia..
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FORWARD   WAVE  AMPLIFIER           L86-25A

QUICK  REFERENCE  DATA

Forward  wave  amplifier  for use in power output stages Of wideband
multi-channel niicrowave links.

Frequency                                                                                  6.4  to   7.2      GHz

Saturation power output                                                                   20               W

Gain                                                                                                             3 8              dB

C onstruction                                                                                      Unpac kaged

Zii

a

To be read in conjunction with
GENERAL OI>ERATIONAL RECOMMENDATIONS-MICROWAVE  DEVIC ES

OPERATING  CONDITIONS

As apoweramplifierwith the collector earthed and tube focused in a mount
type  P6L11A  (Electrode potentials with respect to cathode) .

f

Vco||ector

[collector

Vhelix

ielix
vgl
1g1

vg2

1g2

Gain

Power output

Noise factor   ( including gas noise)

Hot  input  match  (v.s.w.r.)

Hot output match  ( v . s .w . r . )

FEBRUARY  1968

6.8

2.0

45

3.5

0.4

-15

1.0

2.2

5.0

38

10

28

1.2

1.4



CHARACTERISTICS

Tube in mount type  P6L11A

Frequency band

Gain  ( Pout =  10 Watts )

Noise factor  ( Pout=10 Watts )

Saturation power output

Attenuation at lk = OmA

Hot input match  (v.s .w.r.)

Hot output match  (v.s .w.r.)

CATHODE

Indirectly heated,  dispenser cathode
*Vh d.C.  or r.in.s.

Ih

th-k  min.

inn. Max.

6.3V

0.8                     1.1                     A

2.0            nin
*The absolute variation of heater voltage should be less than ±2% .
When operated on d . c . the heater must be positive with respect to the cathode .

RATINGS   (ABsOLUTE  MAXIMUM  SYSTEM)

Vco||ector

lcollector

Pcollector

Vheux

]heiix during focusing (transient)

ieiix  during operation

Vh-k

FEBRUARY  1968

inn.
1.8

-250

L86-25A   Rage D2



FORWARD  WAVE  AMPLIFIER           L86-25A

DESIGN  RANGES  FOR  POWER  SUPPLY

( Electrode potentials with respect to the cathode )
NIn,

A

®

A

a

For normal operation

Vco||ector  (fixed in range )

Vheux

vgl
*vg2

[collector

lhelix

1g1

1g2

Vh

nfro .

*For a.djustment Of focus it is necessary for Vg2  to  be  made  adjustable
over the range:-0 to 2.8kv.

MOuNTING  IroslTION

COOHNG

Tube installed in mount  P6L11A  (convection cooled)

Hori zontally mounted

Vertically mounted

A conduction cooled mount is available

Temperatures

Collector  seal max.

Reference point max.

FEBRUARY  1968

Any
(but see cooling)

Natural

Assisted by convection duct
or low velocity a,ir   flow

2oo                     0c

14o                     0c

L86-25A   Page D3



AMBIENT  TEMPERATURE  RANGES  FOR  MOUNT

Operation to full specification

Operation without damage to tube

Storage

PHYSICAL  DATA

Weigivt  Of  L86-25A

Weight Of L86-25A and transit carton
(2 valves  per carton)

Weight of mount  P6L11A

-10  to +65                0C

-20 to +65                0c

-60to+85            0C         u

kglb

0.2                         0.4

4.0                       9.0

5.5                       12

Weight of  p6L11A mount  and transit  carton           20. 5                  45

cmin
Dimensions  of  L86-25A storage  carton          40xl0X1016X   4x4

Dimensions  of  p6L11A  storage  carton             50X27X14        20X11X6

FEBRUARY  1968 L86-25A   Page IM
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FORWARD  WAVE  AMPLIFIER           L86-25A

®

®

OUTLINE  DRAWING OF  L86-25A

IIiiiii===i.-EE

DIMENSIONS 0F  L86-25A

Millimetres              Inches

±iz]=

61                                             2.40                        dia.

27                                                  1.06

29                                            1.14                       max.

82±1.0                                   3.228±0.039

45                                                1.77

348                                          13. 70                       max.

7.5=8.o2                          0.2953:8.ooo8dia.

7.5                                      0.295                    dia.  max.

31.5±0.01                          1.2402±0.0004    dia.

Inch dimensions are derived from original millimetre dimensions

FEBRUARY  1968 L86-25A  Pnge D5



OuTnNE  DRAwlNG  OF  p6L-iiA  MOuNT
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FORWARD  WAVE  AMPLIFIER           L86-25A

fl

a

EiEI

A

DIMENSIONS OF  P6L11A  MOUNT

mllimetres
A89

828

C338

D                       149.2±0.1

E85

F                        163.0±0.2

G356

H76

J139

K                          52.5

L78

M92

N                          70.0±0.2

P125

Q                          20.0±0.5

R                            5.5±0.2

S16

T50

U                          14.99±0.05

V                              8.71±0.05

W                         17.42±0.05

X                             8.18±0.05

Y                             7.90±0.05

Z                           39.0±0.3

AA                      24.51±0.05

AB                      58.0±0.3

Inches

3.50

1.10

13.31

5 . 874 ± 0 . 004

3.35

6 . 417 ± 0 . 008

14 . 02

2.99

5.47

2.067

3.07

3.62

2 . 756 ± 0 . 008

4.92

0 . 787 ± 0 . 020

0 . 217 ± 0 . 008

0.63

1.97

0 . 590 ± 0 . 002

0 . 343 ± 0 . 002

0 . 686 ± 0 . 002

0 . 322 ± 0 . 002

0 . 311 ± 0 . 002

1. 535 ± 0 . 011

0 . 965 ± 0 . 002

2 . 283 ± 0 . 011

Inch dimensions derived from original millimetre dimensions

FEBRUARY  1968

dia.

Ij86-25A  Page D7
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TRAVELLING-WAVE
TUBE

TENTATIVE  DATA

QUICK  REFERENCE  DATA

YH 1030

+.

Convection and radiation cooled forward wave amplifier suitable for use
in  the  power output stages Of wideband multinghannel microwave links.

Frequency

Saturation Power output

Gain

Const"ction

EiEI

rt

r\

6                  Gc/s band

W

dB

Unpackaged

Tobe read in conjunctionwith GENERAL 0PERAHONAL RECOMMENDATIONS  -
MICROWAVE  DEVICES

TYPICAL OPERATION

As  a  power  amplifier  with  the helix earthed and using a mount type 55320.

f
Vcoi|ector

*vhelix

vgl
]collector

lhelix

1g1

Gain

Power output
*Adjusted for maximum ga.in

ABSOLUTE  MAHMUM RATINGS

V collector max.

Vheiix maLx.

Le|ix max.
I Cathode  max.

vgl max.

Igl max.

Pin (signal) max.

MAY  1964

5. 9-6.5               6.5-7.2                 Gc/s

1.5                         1.5                      kv

2. 3-2.25                      2.25                    kv

1. 95                       1. 95                    kv

65                          65                         rnA

2.0                         2.0                    rnA

<0.1                       <0.1                      rnA

36-38                       36                          dB

15-10                          10                             W

Page D1



CATHODE

Indirectly heated,  dispenser type

Vh  (d.C.  or r.in.s.)

Ih

th-k

CHARACTERISTICS

Frequency band
**Low level  gain

Noise factor
***Saturation power output

Attc`nuation (at Ik =  OmA)

Min.

5.9

60

Coldinputmatchv.s.w.r.       -

Magnetic field strength
at axis  of mount 55320

**Measured at f = 6. 5Gc/s,

***Measured at i = 6. 5Gc/s,

COOLING

17orizont:`11y  mounted

Vertic{illy mounted

Tco||ector seal max.

MOUNTING  POSITION

PHYSICAL DATA

Weight of YH1030

Weight Of 55320 mount

Typ

600 Gs

I collector = 65mA and Vhe[£x optimised at 2. 2kv.

I collector  = 65mA  and Vhe[]x optimised at 2. 5kv.

Natur,rLl by convection
and radiation

Natural assisted by
I ow velocity .iir flow

2oo                          0c

Any

lbk8

1.76                       0.8

5525

EE

RAY  1964 Page D2



TRAVELLING-WAVE
TUBE

ACCE.SSORY

Mount                 Permanent magnet

DETAILS  OF  MOUNT  55320  (see  page  D5)

Input and output
waveguides

Waveguide flanges

rl

A

f>

f\

Connections Of the plug
of the mount

Mounting position

YH 1030

55320

IEC-R70  (RG-50/U,  WR137,  WG14)

IEC-VER70

1)  mount,  helix
2)  free)
3)  free) intereomected
4)  collector
5)81
6)  heater
7)  heater,  cathode

Any

Note        If   any  part  Of  the  shielding  box  is  removed  or  if  ferromagnetic
materials  are  introduced  into  the mount,  the magnetic properties
of the mount may be disturbed irreversibly.  Voltages should never
be applied to the tube' when the door is open.

RAY  1964 Page  D3
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1] I I

11 I I

'1 I

]1 I I

11 I I

11 I I

' iliiillEIIIuiiii--f]
33.5 52'

2/2'
33.5 S2

28.5

25

2:I.5

24

u

EEIE

All     dimensions
in     millimetres

''''

Base : B9A  Noval

1) Reference point for collector temperature  measurements

2)  Contact  rings a
MAY   1964 Page IM



TRAVELLING-WAVE
TUBE

fl

YH 1030

Mount   55320

MAY  1964 Page D5
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TRAVELLING-WAVE
TUBE YH 1030

..

\
_i

`. .I

\
a\

\ \
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I- I\ .
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11

\\ \ \ \
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I \ \ \
a®

I \ \
01IZ]

I \ \ \
1\\ \\ \.I \11 \ \\\ 1\\ \ \ \ \ Iaa-Ii n\\

lL.
\\\ \ II

h\
L, \

3,;,-sea

rk.-- \\ I `\ `5dl \\ \ \ \\ i. \\ \ \\ i-
`

I\ tr!- \7adaa
__=

\+>®\ \ \ \ \\ \ \ \ \ \ \ \
I \ \ \\
!L- \ \ `\ \ \
Q=:§=     a    S?    '°       C`    `    8      S    a

a OUTPUT  POWER  PLOTTED  AGAINST  INPUT  POWER
WITH  HELIX  VOLTAGE  AS  PARAMETER.

]co||ector = 65mA  at f  =  6. 5Gc/s.

MAY  1964 Page  C1



•'1`,ain 11 I YH1030
82107 I +30I I

I Pout
8'50403020'0a (sa')'M7/111111

I
I
I
I
I11 I11 I.' u'a'' II I II

au' = ' I
I I'TT1

20
I = =

I 'OW
I I 1

I

15W
I

I \ I
I \ II

I, I I I
Gc'in III

I

I I
I I

co'' = .65
I

A III
I III

'0

5a

(I

11
I

II I
I

I
I I

I I
I

II 11
I

I I

I

I

I
I

60aa 6500 'aa f( Mc,s) 7.5aa

SATURATION  OUTPUT  POWER  PLOTTED
AGAINST  FREQUENCY

HELK-TO-CATHODE  VOLTAGE  ADJUSTED
FOR  MAXIMUM  OUTPUT

GAIN  PLOTTED  AGAINST  FREQUENCY.
HELIX-TO-CATHODE  VOLTAGE  ADJUSTED

FOR  MARIMUM  GAIN
-0

RAY  1964 Page  C2
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+     BACKWARDiwAVE
OSCILLATOR

fl
DEVEI.OPMENT SAMPLE DATA

ZiEI

A

Zil

YH I I 00

QUICK REFERENCE  DATA

Backward-wave  oscillator,  suitable  for  use in a swept  signal
generator or as an electronically tuned local oscillator.

I                                                                                     8.Oto 12.4   Gc/s

Power output                                                                 50        mw

Construction                                   Permanent magnet packaged

To be read in conjunction with
GENERAL OPERATIONAI. RECOMMENI)ATI0NS - MICROWAVE DEVICES

TYPICAII OPERATION

f

Pout

Vs|ow wave structure

vg2
-vgl

]slow wave stmcture

1g2

CIIARACTERISTICS

Frequency electronically tunable
over range

Slow wave structure voltage

f = 8 . OGc/s

f=12.4Gc/s

Sensitivity over frequency range

8.0             10               12.4   Gc/s

5o               150            120          mw

8.0

460            520

1800          2100

1.3             8.0

Power outpLlt over frequency range                             25

Grid voltage  -  marimum output
-  zero output

Grid cathode resistance

APRIL  1965A

i
.EL_        ___  ___    _         _

0
-         -100

1.0_

Page  Dl
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CATHODE

hdirectly heated,  dispenser type

Vh (d.a.  or r.in.s.)

Ih

thk

CAPACITANCES

chk-all

cg-all

ca-all

Cs|ow wave  stri]cture  -  all

ABSOLUTE MA"UM RATINGS

+

6.3±3%           V

1.7           A  u
2. 0              min

dependent on comector plug fitting

Vs|ow wave structure

vg2
-vgl

Ik

1g2

Pslow wave structure

*This must always be greater than Vg2,

DESIGN RANGES FOR POWER SUPPLY

Vs|ow wave st"cture

(for full frequency range)

[slow wave structure

vg2
-Vg[  -  normally  connected  to  cathode

-  for power control

-  for  cut-off

1g2

MOUNTING POSITION

APRIL 1965&

Min.

460               2100

35

30                  300

030

100

10

Page  I)2



BACKWARD-WAVE
OSCILLATOR

COOLING

Conduction cooled mount

Treference point

AMBIENT TEMPERATURE

Operation to full specification

Storage

ZziEI

Eiil

1

Zil

YH I I 00

i5o°C max.

-10to +65                     °c

-6oto +85                     0c,

OUTPUT CONNECTION

Rectangular waveguide WG16  q}100,  WR90) with  bolted rectangular flange

Joint Services type  5985-99-0830052

PFTSICAL DATA

Weight Of YH1100

APRIL  1965/X

1bk8

15                            6.75

Page D3
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BACKWARD-WAVE
OSCILLATOR

lil

ZI

1

DIMENSIONS

A

8

C

D

E

F

a
H

J

K

L

M

N

P

Q

Inches

YH I I 00

Millimetres

4. 862                                    123.5

2.736                                       69.5

1.220±0.004                     30.99±0.1

4.252                                    108. 0

3.465±0.008                     88.0±0.2

1.280±0.004                      32.51±0.1

0.138±0.004                       3.5±0.1

0.169                                         4.3

0.157                                         4.0

12. 0                                          305

2. 067                                        52.5

8. 5                                         216

5.512±0. 008                  140± 0.2

Inch dimensions derived from original miuimetre dimensions

APRIL 1965/X

dia.
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BACKWARD-WAVE
OSCILLATOR

ZiiEE

YH I I 00

YH'100 a4 8a
I

V92=  '20V
I

/

/
/

8                                         10                                          12                                         14
F. re quency (Gc / s)

TYPICAL SLOW WAVE STRUCTURE VOLTAGE PLOTTED

AGAINST FREQUENCY

APRIL  1965/X
Page C1



EEESu

er•„)50loo50005000500 I I I I I I 11I.I 11 84181I
Vg2=120V I

./ \

11

I
8                                         10                                         12                                          14

Frequency(Gc/s)

TYHCAL POWER OUTPUT PIOTTEI) AGAINST FREQUENCY

APRIL 1965A Page C2
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DISC  SEAL  TRIODE

a

•iiR

a

a

EC I 57

'

if                                                    QUICK  REFERENCE  DATA

I     Disc  seal  triode,   intended  as  a  broadband  low  power  amplifier  or frequency

multiplier .

i
Pload

I max,
vamax.

:-~.       Pamax.

4.0        Gc/s

1.8W

4.0       Gc/s

300V

12.5                W

``      -. ` -`.tiL`±

To be  read in conjunction with

GENERAL  OPERATIONAL  RECOMMENDATIONS  -TRANSMITTING  VALVES

HEATER

*Vh

Ih

6.3V

750                rnA

*The  absolute variation of heater voltage should be less than ±2% .

MOUNTING  POSITION

CAPACITANCES  (measured with Vh =  6 .3V,   Ik =  OmA)

ca-g

ca-k

cg-k

CIIARACTERISTICS

measured at Va =  180V,   Ia =  60mA

Min.                        Av.

vg
gin
4

0                               -1.25

1521

3343

measured at va =  180V,   Ia =  30mA                 Av.

JANUARY  1965

cry

1.4             pF

35             mpF

3.0             pF

V

rnA/V

Page D1



JcOLING

h  order  to  keep  within the seal temperatures,  a low velocity air flow may be
required.

Maximum temperatures

Anode seal

Grid seal
Cathode seal

ABSOLUTE  MAXIMUM  RATINGS

Vato) max.

Va max.

Pa max .
+vg max.
-vgmax.

Ig max.

Pg max .

k*PIoad (driver) max.

tRg.k max .  (fixed bias)
Vh.k max.
Rh.k max.

u`

*Grounded grid connection(I =  4.OcO/s) .

tThis value can be multiplied by the d.c .  inverse feedback factor to a maximum
of 25kf2 .

-ANuirmy 1965



DISC  SEAL  TRIODE

a

A

RECOMMENDED   OPERATION

i
va@,

vgto,
*Rk

la
Bandwidth  (-0 .1dB)

Pload  (at Vh =  6 . 3v)

Gain =  8dB

Gain =  6dB

Gain  (Pioad  (driver) =  £mw)

0.5
(min . 0 . 35)

EC 157

1.8

(min .1. 5)

Mc/s

W

W

13                               13                    dB

(min.10)               (min.10)

*Rk Should  Consist  of  a  variable  resistor  and  be  adjusted to give the  required

anode current  (see  Fig.1) .

MOUNTING  POSITION

h ordertoscrewthevalve  into a cavity a key with a. slip torque  Of 15kgcm max.

is  recommended.  This  should  be  a key with studs which fit into the notches in
the  tube  base.  It  is  inadvisable  to  use  a  device which utilises the pins of the

valve base .

JANUARY 1965 Page D3



DIMENSIONS

hches

0.831  i  0.004

0.563  ±  0.001

0.250  ±  0.002

0.248  ±  0.001

0.039

0.031  ±  0.004

0.187  ±  0.006

0.024  ±  0.004

0.878  i  0.020

0 . 374  ±  0.006

0.138  ±  0.008

0 . 059

0 . 098

1.028  ±  0.008

1 . 791

2 . 362

0.433  I  0.020

0.339  ±  0.020

1.252  ±  0.008

0 . 472

1 . 2 92

0 .039

0.709  ±  0.008

0 .138

0.875

Millimetres

21.1  ±  0.1

14.3  ±  0.03

6.35  i  0.05

6.3  ±  0.02

1.0                              max.

0.8  i  0.1

4.75  ±  0.15

0.6  ±  0.1

22.3  ±  0.5

9.5  ±  0.15

3.5  i  0.2

1.5                             max.

2.5                            max.

26.1  i  0.2

45.5                             max.

60                               max.

11   ±  0.5

8.6  ±  0.5

31.8  ±  0.2

12                                  max.

32.8                            max.

1.0                           max.

18  ±  0.2

3.5                              min.

22 . 225

inch dimensions derived from original millimetre dimensions

TAINujmy  1 965 Page D4



DISC  SEAL  TRIODE EC I 57

r\

®

JANUARY  1965

EE

®=eTct:otn&t`e:i=;grvJ:nt#thcaded

#k!L=ofbeigg;#:e:a:i,,elf,seof
©

©     Maximum  eccentriclty   of  the
cathode   connec,tion   O.20mm.

©    Tofhetht:'eg:=e,sofs#e ti:a¥n#:'tybase
fits  Into   a  hole   with a  diameter

±3£Fy,Tg#¥#:#:gf

Figl        215I±8.ls                22   23mirL                   21.83+-812

0ctol   Base
F}'ns  3  and 8 are  connected
':,tseern:gLym,t;i,  the   cathode
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DISC  SEAL  TRIODE

®

A

a

a

EC 157

6 266 I

VC) 1 8OV

/
/

/
/

/
I /

/
/

'

'

I

Vg  (V) -6                          -4                           -2                           0

ANODE  CURRENT  PLOTTED  AGAINST  GRID  VOLTAGE

JANUARY  1965 Page  C1
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DISC  SEAL  TRloDE EC I 57
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DISC  SEAL  TRIODE EC I 58

QUICK  REFERENCE  DATA

Disc   seal   triode,  intended   as   broadband  low  power  amplifier  or  £I.equency
multiplier .

I

Pload

f max .

va maLx .

Pa max.

r\

a

A

4.2       Gc/a

5.3W

4.2        Cia/a

300V

i'±ffff¥:.-i.~ `..=_. i:_¥ii                 3o              w

To be read in conjunction with
GENERAL  OPERATIONAL  RECOMMENDATIONS  - TRANSMITTING  VALVES

HEATER

*Vh                                                                                                                                       6.3                V

Ih                                                                                                                           900                rnA

*The absolute variation Of heater voltage should be less than ±2% .

MOUNTING  POSITION

CAPACITANCES  (measured at Vh =  6.3V,   Ik =  OmA)

CIIARACTERISTICS

measul.ed at  Va =  180V,   Ia =  60mA

Min.

vg
gin
u

JANUAIY  1965

cry

1.7             pF

36             mpF

3.5              pF
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CcOLING

in  order  to  keep  within the seal temperatures,  a low velocity air flow may be
required .

Maximum temperatures
chode seal
Grid seal
Cathode seal

ABsOLUTE  MAInMUM  RATINGs

Va®) max.

Va max.

Pa max.
+Vgmax.

+Vgtok) max .
-vg max .
-vg®k) max.

Ig max .

Pg max.
Ik

*PIoad (driver)  max.

tRg_k mzex.  (fixed bias)

Vh.k max .

Rh.k max.

*Grounded gI.id connection    (i =  4.2Gc/s)

150                      OC

75OC

75OC

®

tThis value can be multiplied by the d.c .  inverse feedback factor to amaximum
Of  25kQ .

u
JANUARY  1965 Page D2



DISC  SEAL  TRIODE

A

®

A

Fig.1

I

va(b,

vg®,
*Rk

Ia
Bandwidth  (-0 .1dB)

Pload Gain =  6dB

Gain  (Pioad  (driver) =  L°mw)
*Rk  Should  consist  of  a  variable  resistor

anode  current   (see  Fig.1).

MOUNTING  NOTE

EC I 58

4. 2        Cia/s

200V

+20V

200                         S2

140                rnA

50           Mc/s

5.3W

11.5               dB

and be  adjusted to give the  required

In  order  to  screw  the  valve  into  a  cavity  a  key with a slip torque  of 15kgcm

max.  is   recommended.  This   shoulcl   be   a   key  with  stucls  which  fit  into  the

notches  in  the  tube  base.  It  is  inadvisable  to  use  a device which utilises the

pins of the valve base .
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D"ENSI0NS

hches
0.831  ±  0.004

0.563  ±  0.001

0 .250  ±  0.002

0.248  ±  0.001

0.039

0.031  ±  0.004

0.187  ±  0.006

0.024 ± 0.004

0.878  ±  0.020

0 . 374  ±  0 .006

0.138  ±  0.008

0 .059

0.098

1.028  ±  0.008

1. 791

2 . 362

0.433  ±  0.020

0.339  ±  0.020

1.252  ±  0.008

0 . 472

1. 291

0.039

0.709  ±  0.008

0.138

0 . 875

Millinetres
21.1  I 0.1

14.3  ±  0.03

6.35  ±  0.05

6.3  ±  0.02

1.0                    max.

0.8  ±  0.1

4.75  ±  0.15

0.6  ±  0.1

22.3  ±  0.5

9.5  ±  0.15

3.5  ±  0.2

1.5                     max.

2.5                    max.

26.1  ±  0.2

45.5                     max.

60

11  ±  0.5

8.6  ±  0.5

31.8  ±  0.2

12                          max.

32.8                    max.

1.0                    max.

18  ±  0.2

3.5   .                 min.

22.225

hch dimensions derived from original millimetre dinensions
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DISC  SEAL  TRIODE

i         iEiT        tl

fig
k(de)  k(RF)

a

EC I 58

E=

®L¥§=*;£¢:#;dIvife;:,e¥rd;g#

©    Maximm  eecentrleity  of   the
anode  O.15rm.

©    Maxinum  eccenthclty  of  the
cathode   connection  O.20mm.

©   #eth€'eg:=ejsofiELe ti:ain#:'tybase
fits  into  a  hole   wlth  a  dlametei-

±3ee:,##¥##:r=:gt:
:;:tnt:eseFa#:£:fng;:t=rsde¥nt#etty
with   a   dicq-neter   Of   33.5mm,

¥i:h::dnghwi#=ho:le#|iorth=:gt'*,s

JANUARY  1965

IC           kto)
Octal    Base

PI.rs  3  and 8 are  connected

Ln,tser|EL,t£, the  ccthde
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DISC  SEAL  TRIODE

®

A

a

®

EC I 58
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DISC  SEAL  TRIODE EC 158
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DISC  SEAL  TRIODE

£_Pep8'uceant:°y::REF..oaGT/Ps''fier
Construction:   Disc  seal..  natural  cooling

TD03-5

This data should  be  rea.d  in  conjunction  with  GENERAL  OPERATIONAL

RECOMMENDATIONS-TRANSMITTING    VALVES    included     in    this

section  of the  handbook.

HEATER

Vll

A

MOUNTING  POSITION

CAPACITANCES

Ca-g
Ca_k
Cg-k

CHARACTERISTICS

OPERATING  CONDITIONS

Va
Vg
la

Noise factor

::i::::(:##:!IBpOB:;r::a::::

LIMITING  VALUES

Va  max.
Ik  max.

Pa  max.
Tanode  seal  max.

6.3V
400            in A

Any

•i::   i[

250V
10mA
70

6.5    rnA/V

250
-2.0
10

9.5
12
14.5

350
25

5.0
140

In  order  to  limit  the  anode  seal  temperature  and  also  to  limit  the
rate  of cha.nge  of temperature  it  is  necessary  that  the  mass  of  metal
in  close  thermal  contact  with  the  anode  disc  shall  not  be  less  than
45g  (1±  oz)  of  brass  or  its  thermal  equivalent.

FEBRUARY  IP61   (1)



TD03-5 DISC  SEAL  TRIODE

DIMENSIONS

Inches                                    Millimetres
0.876                                  22.25
1.053                                     26.75
0.621 ±0.039                  15.75±1.00
0.165±0.004                   4.2±0.1
0.012                                        0.3
**

0.876 ±0.004                22.25 ±0.10
0.748±0.006                 19.00±0.15
0.484                                   12.3
0.539                                      13.7

o.748+_8:898               19.oot8:29

1.366±0.039                 34.7±1.0
1.575±0.020                40.0±0.5

5.187±o.oo4                  4t75±o.1o
0.044±0.001                    1.120±0.025
1.073±0.010                 27.25±0.25
0.709                                   18
0.512                                        13
0.433 ±0.010                  11.00±0.25
0.898±0.005                 22.80±0.12
0.776±0.005                 19.70±0.12
0.748                                  19

o.o39 +_8:§88                  1.oo +_8:98

0.248                                    6.3
0.187                                     4.76
0.364±0.010                   9.25±0.25
0.315                                       8.0

o.o2o +_8:883                  o.5oo +_8:893

0SJI                         TJ.1
0.125                                         3.17
0.094                                   2.38
0.046                                         1.18  (No.  56  drill)

*:n°o3:iH§:+ahFsy`jradme:t::tm7;;mbTc(o°i::n9i:)d€;aTeatxejrm:°m-arej:!t#hthe

tGrid  disc to fit  co-axially  inside  a  cylinder  of  17.2mm   (0.677in)  diameter.

N°te-:£:e::C8r3t7r5C+tz ?i.€?3j:;:d.  Cathode and  heater contacts shaH  not
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DISC  SEAL  TRIODE TD03-5

FEBRUARY  1.61   (1)

®

Riil
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Cathode  cind  heater
sockets  to  be  split
to give  spring contacts
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DISC  SEAL  TRIODE TD03-5

0'57 TD03-5 i 11 Ia(rnA)20'51050
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rl ANODE   CURRENT   PLOTTED   AGAINST   GRID   VOLTAGE   WITH   ANODE
VOLTAGE   AS   PARAMETER
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DISC  SEAL  TRIODE

n

fb

n

1

TD03I I 0

QUICK  REFERENCE  DATA

Disc  seal  triode,  intended  for  use  in a common grid,  earthed anode,  con-
centl.ic line oscillator or power amplifier.

I
Pout

I max.
Va. -.
Pa-.

1. 0            Gc/s
2.8W

3. 75          Gc/s
350V
low

To be read in conjunction with GENERAL OPERATIONAL  RECOMMENDATIONS  -
TRANSMITTING  VALVES.

HEATER

Indirectly heated

Vh
Ih (approx.)

CAPACITIES

Ca-g
ca-k
cg-k

CHARACTERISTICS

Measured at Va = 250V,  Vg = -3. 5V,  Ia = 20mA

8in
E

LINITING  VALUES

Va max.
Pa max.
Ia max.
ia(pk) max.
Pg max.
Tanode-seal max.
Tgrid-seal max.

6.3V
0.4A

In order to limit the rate of change of anode seal temperature , it is necessar.y
that the mass of metal in close thermal contact with the anode disc shall not
be less than 2oz  (60g) of brass or its thermal equivalent.
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OPERATING  NOTES

A typical circuit arrangement is shown where the anode-to-grid and grid-to-
cathode  circuits  are  both coaxial lines,  the  grid line being common to both
circuits.

'I\mingis effectedin both circuits by means of movable bridges which should

ideallybe aquarter of a wavelength in length to ensure that the actual contact
occurs  at  a,  current  node.   Over  the  wavelength  range  10  to  60cm  a good
compromise is obtained with a bridge Of 2. 5cm in length.

It  is  essential  that  perfect  contact  is maintained between the lines and the
bridges.

The  heater-to-cathode  circuit  may be tuned by means Of a capacity bridge.
For the longer wavelengths tuning is not essential but must be employed for
wavelengths  a.round loom.  A bridge positioned 7. 2cm from the valve end of
the  cathode  line  will  give  satisfactory  operation over the range  8 to 12cm.

Feedback is obtalnedby means of an adjustable capacitive probe  (6BA threaded
rod)  which  makes  contact  with  the  anode  line  and pa.sses through a 1/4-in
hole  in  the  grid  line.  For  wavelengths  longer  than 30cm it is advisable to
terminate the probe by a small circular disc .  Below 30cm this is unnecessary ,
and  at  approxima,tely   loom  the  increased  capaeitance  prohibits  its  use.

It  is  impossible  to  use  a  single  probe  position over each oscillator range
andthree positions A, 8 and C are given below for a typical circuit together
with the range of wavelengths covered.

Probe                          Distance
position from anode

plane

HLgivunH

28.5

43.5

58.5

DECEMBER  1963

RAnge  of  A
with anode
line 3/4 ^

mode

(cm)

9 to  14

11 to  19

12 to  24

Page D2
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DISC  SEAL  TRIODE

'fgner%'?efe#th%rad#aadnr:id;se:n:3o;!€.i:a,:c:,fl,#:tEo%a:,;anottErFoa;t

may  also be  used  as  a Power  amplifiler.

TD03-10

r=o.9OO.±.OOs.i,

H.T.-HEATER  6.JV

TypicAL   cmculT    ^pRANCEMENT    Fof!    OsciLLATOp

ISSUE   2   (formerly  ME1001) TD03-10     158-3



TD03-10
DISC  SEAL  TRIODE

'%de]drbe%'ky:hper:#adr#SfnsteeanLet5j°fdo:'u%:tha9uat:not#rmnoa:

grid,  earthed  anode,  concentric   line  oscillator.    It
may  also  be  used  as  a  Power  amplifiler.

!i:ifa#e3::nst:!tir;f§o8::o;;orioiu:s:;e:d§':ieui!v:e:s::t|:e:;S#:bi#+°a:t:tr%S,'unewstl:o:,
Operating

way,:#8th

30
15

<12

Cathode  Bias
Resistor

(a)
300 to  350

loo
0

Zero   bias   at   a   wavelength   of   30   cm    may   cause   a   reduction   in
efficiency  of 50°/o .

::§tjap:#t:hte:,n;dr:,#,i:e:ca:I:i:e::,,#ev:ar7;5,rn:p::An€u:#oheua:Tf:np:ef:a:t:r]:p:::,;

jndeTr°6i*;S6d:a:XEL
with  grid  disc.

CATHODE   a   HEATER'

lssuE   2   (formerly  MEIOO1)

ANODE

If£:-¢?X
.£

9 29+I,nr`V,

Eso.'±9o®.,a
9?Jar}4-'0.

-+2E.a.oo4.a 9:8

0.044-± .00'®

u

®
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A

DISC  SEAL  TRIODE
`fnged:;diica:c!|;thRe:a3tmea::i,d;sef,nstceeoannLce::nitofd:c:,ftin:ethao3sucat";naottfrF:;t

may  also  be  used  as  a  Power  amplifier.

TD03-10

aEA0a000N90

I

® • '1JI
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I

I

0                        loo                      200                     300  Va tJH

ANODE   CuRRENT   PLOTTED   AGAINST   ANODE   VOLTAGE
WITH    GRID   VOLTAGE   AS    PARAMETER

lssuE   2   (formerly  MEIOO1)



TD03-10
DISC  SEAL  TRIODE

'fgne;:3rF5etc!l,:#peera|tmeaadnr.fi,;::n:.%!deetn5;old:c:',#%:tha.%,;ano.t£[rm:.oai

may  also  be used  as  a  Power  amplifiler.

E1,A0nV,N0~U19
\
\

\

\

\
III\ .\ I II I

\

9I8aI i0„IaL

\ IIII
\

\

\

in

pout (w)                                  2•01 .0
I0
I

OUTPUT   POWER   PLOTTED   AGAINST   WAVELENGTH

ISSUE  2   (formerly  ME1001) TD03-10     158-6



DISC  SEAL  TRIODE
Indirectly     heated     disc     seal     triode,

n

a

A

®

w,.th       TD03-]OF
:nstearnc:/mfi#nb:;,fig:'rThaerj:yo'.#:::gn€°erntur:.:
line  oscillator.

This  data should  be  read  in  conjunction  with  GENERAL  OPERATIONAL

RECOMMENDATIONS-TRANSMITTING   VALVES    included    in   this

volume  of the  handbook.

HEATER
VIl

lh  (approx.)

MOUNTING  POSITloN

CAPACITANCES

Ca-g

Ca_k

Cg-k

6.3V

400            rnA

Any

1.4             pF

0.045      pF

1.7             pF

CHARACTERISTICS   (measured  at  Va  ±  250V,  la  ±  20mA,  Vg  ± -3.5V)

6.0    rnA/'V

30

Tanode  seal  max.

COOLING

140                 OC

ln  order  to  limit  the  anode  seal  temperature  and  also  to  limit  the  rate  of

change  of  anode  seal  temperature,  it  is  necessa.ry  that  the  mass  of  metal

in   close  thermal   contact  with  the  anode  disc  shall   not   be   less  than   60g

(2oz)  of  brass  or  its  thermal  equiva,lent.

LIMITING   VALUES

Va  max.

Pa  max.

Ia  max.

Ia(pk)   max

Pg  max.

lssuE  I



TD03I I 0F
DISC  SEAL  TRloDE

Indirectly     heated    disc    seal     triode,     with

fnstear::Lfi:eodnb::,fz,%r##'yo;notdeen,d:9n£°e'ntur:.:
line  oscillator.

a 22 25±o.,+i7::i

I,\ I I~5

!i_
#E

•"1!•::± u,ii     5 E- E r`- =93
9

0       +I       u,

IS

1+I_

~r.0
.IOo

4.75±0.I.'2±0-02

t

k,h

L7a2x,9:8.9s h

L,97±o,2+LI9|

lssuE  1



DISC  SEAL  TRIODE

'jnndt!rrencat,'yfeehdebaatcedk,pd##ar;iya'intter:°dde3'forw:tshe

as  a  common  grid, earthed  anede,  concentric
line  oscillator.
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TD03I I 0F DISC  SEAL  TRIODE

Indirectly     heated     disc    seal    triode,     with
internal  feedback,  Primarily .intended  for  use
as  a  common  grid,  earthed  anode   concentric

line  oscillator.
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DISC  SEAL  TRIODE

Ap,g#,g:aot:23:t :     i_5F3RTg;jfiFe_±o,r.8E:,I,s:tor.

Construction:        Disc  seal,-natural  cooling.

rl

A

Eiil

Eiil

TD04-20

This data should  be  read  in  conjunction with  GENERAL OPERATIONAL

RECOMMENDATIONS   -   TRANSMITTING   VALVES   included    in   this

volume of the  handbook.

CATHODE

Indirectly  heated

Vh

lh

MOUNTING  POSIT.ON

CAPACITANCES

Ca-g

Ca-k

Cg-k

CHARACTERISTICS

LIMITING  VALUES

Va  max.

Pa'  max.
Ik  max.

ik(pk)  max.

Pg  max.
Tanode  seal  max.

6.3V

1.0A

Any

ln  order to  limit the  anode seal  temperature and  also to  limit the  rate  of
cha.nge   of  temperature   it   is   necessary  that  the   mass   of  metal   in   close

thermal  contact  with  the  anode  disc should  not  be  less than  120g  (approx.

4 oz) of bra.ss or its thermal equiva,lent.

MAY   1961   (I)



TD04-20 DISC  SEAL  TRIODE

DIMENS.ONS
Inches                                    Mill imetres

1.252 + 0.020
1.000 + 0.010
*

1 .000

0.902
0.012 + 0.002
1.772 + 0.059
1.417 + 0.039
0.465 + 0.030
0.106

31.8 + 0.5
25.4 + 0.25
*

25.4
22.9

0. 3 + 0.05
45.0+ 1.5
36+1
11.8 + 0.75

2.7
0.280+ 0.020                            7.1 + 0.5
0.098
0.299 + 0.059
0.156 + 0.004
0. 375 + 0.015

_0.000
*

1.000 + 0.010
1.275

1.063 + 0.005
0.630 + 0.010
0.354 + 0.010
1.000

0.453 + 0.010
0.375
1.063

1.260 + 0.010
1.535 + 0.010
0.156

0.031

0.031

0.094
0.500
0.031

0.406
0.250

2.5

7.6+1.5
3.96+0.1
9.53+0.38

ro.00
*

25.4+0.25
32.39

27.00 + 0.13
16.00 + 0.25

8.99 + 0.25
25.40
11.51  + 0.25

9.53
27.00
32.00 + 0.25
38.99 + 0.25

3.96
0.79
0.79
2.39

12.70
0.79

10.31

6.35

*To fit inside a cylinder 24.13mm (0.950 in) diameter, co-axial with the anode

disc.

MAY   11961   (1)
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DISC  SEAL  TRIODE TD04120

I    Centre  ofgriddisc

H           contact

G surface
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MAY   1196t   (I)

Cathode  and heater
sockets  to be split
to give  spring contacts

=1FI
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DISC   SEAL   TRIODE TD04120
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TD04120 DISC   SEAL   TRIODE

Pout(W)20151050 T D04 -20
e2ro

/
//

/

/
/

/
/

0 2o                                          40                                           cO       A(cm)

OUTPUT  POWER   PLOTTED  AGAINST  WAVELENGTH   AS  A
COMIVION   GRID   OSCILLATOR u

MAY   1961   (1) Page C2



DISC  SEAL  TRIODE TD04120

Pout(W)2520'5'050 TDO4- •• P}2 09
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OUTPUT  POWER   PLOTTED  AGAINST  WAVELENGTH   AS  A
COMMON   GRID   AMPLIFIER
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DISC  SEAL  TRIODE TD I - I 00C
(2C39BA)

QUICK REFERENCE DATA

Triode. ceramic construction,  for use as an amplifier and frequency
multipller up to 3 . 5GHz .

Telegraphy or
F.M.  Telephony

Class  'C'

Frequency
Doubler

I

pout

f max .

V-.a
Pa max .

2.5                             1.Oto  2.0              GHz

24

3.0

1.0

loo

5.2W

3.5              GHz

1.0               kv

100W

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  - TRANSMTTING VALVES

TELEGRAPHY OR F.M.  TELEPHONY,  CI-ASS  'C'

OPERATING  CONDITIONS   (Oscillator)

f

Pout

ploed

RAY 1967

A

2.5                          2.5             GHz

16                            24                       W

10                              16                        W

600

100

18

22

0 . 820

44

27

TD1-100C PaL8e D1



FREQUENCY DOUBLER

OPERATING  CONDITIONS

f
Pout

P,oed

Va
Ia

-V
8

I
8

Pload  (driver)

Pa

7)a

RATINes  (ArsoLUTE MAxlMUM sysTEM)

f-.
Va max .

-vg max.

Ik max .

Pa max .

Pg max .

Igmax.

Rg-h max.

CATHODE

Indirectly heated

Vh

Ih

th-k min .

*6.0                   V

0.9to  1.05                A

60s

*The  heater volta,ge must be adjusted to compensate for back beating of the
cathode.  which  occurs  at  higher  frequencies.  Reduction values Of heater
voltage should be taken from the curves  on page  C5.
Ifaximum heater voltage fluctua,tion Should not exceed ±5%.

RAY 1967 TD1-100C  Page D2
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DISC  SEAL  TRIODE

®

a

A

CAPACITANCES

Ca-g
ca-k

cg-k

Ca_k  Ivh=6.°V.  ]k=°)

Cg_k  Ivh=6.°V.  )k=°)

CHARACTERISTICS  (measured at Va = 600V,  Ia = 75mA)

gin

H

MOUNTING POSITION

CcOLING

Anode  -forced-air cooled.  See  page  C5.

Ceramic to metal seals  -low velocity air flow

Temperatures

Anode max.

Seals max.

TD I - I 00C
(2C39BA)

25o                    0c

25o                     0c

ACCESSORIES

The  consti`uction and design of a suitable cowling depends upon the type of
equipment in use.   The  dimensions  of  a  suitable design are given on page
IM.
When  mounting  in  co-axial  resonators  use  Of resilient  springcontacts is
r ecommended .

PHYSICAL DATA

Weight of valve

RAY 1967

70
2.5
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OUTI-INE DRAVING OF  TD1-100C

O

Standard   cowl                       All   dlm.nslone   ln   mm.

RAY 1967

EEEE

TD1-100C  Page IM



DISC  SEAL  TRIODE TD I - I 00C
(2C39BA)
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DISC  SEAL  TRIODE TD I -100C
(2C39BA)
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I I I TD1-100C    I    ,    ,    ,    .    ,    ,    .    ,    I    i  87024
I 1 Contlnuous    wave   operation

a =
wlth   optimum    feedbcick

( 800V [a=100mA1'

600 II I

753 \ \ \
`

0• 1000 20cO         f(MHz)        3000

OUTPUT  POWER PLOTTEI) AGAINST  FREQUENCY FOR SELECTED
ANODE VOLTAGES.  CONTINUOUS WAVE OPERATION
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DISC  SEAL  TRIODE

Minlmum
c'ir    flow

®

a m3/ min

TD I - I 00C
(2C39BA)
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DISC  SEAL  TRIODE
APplication :         R.F..p.5c.i.IIator, amplifiler or frequency

Power output..   gouo'#';:'+=470Mc/s.

A

A

rl

n

TD2-400A
Fc±:ternuccyt;on:4DJj°s!sC!Sa|,a:ef:'#j:bet:nv8e;gp9e?So#cC!Sd.aa:rrceodo:=S:rat'n8S.

EE.€6a#MSEhfujAf,eouiesdJ+E&nrdusnMcffiNW€thvGAELNVEE%A+n9,:I:dATj'n°NtAjt
volume of the  handbook.

FILAMENT
Thoriated tungsten

¥f (f <600Mc/s)                                                                                     13.4           X

tiih§:i::I;::a;ft#!°#a!:i:a:ti§t:fi|a:jn:ec:n::i::°;f:;t¥rtT:a:ni:°e:i;e:t;#f;:f!:'e:*wi:n::
f

(Mc/s)
<600

600  to  750
750  to  900

Vf

!Y4'
3.3
3.2

MOUNTING   POSITION     Vertical, anode up ordown

CAPACITANCES
Ca-g
Cg-i
Ca_f

CHARACTERISTICS

of the  housing  are  given  in  the following table:-
Max.                Min.  raLte

Anode       Height above         inlet                of flow
dissipa.-            sealevel          tempera-         ofairper

COOLING
Forced  air

I;1:1:a;:ee:a;,as'TaT:;;x.                                                             i::          ::

;u:r;ah::.a:r::a:,:;:,t:oni:c:;e:::a.:.r:;;sio;:iajc:ai:y:::::fea:::a:f|:u::rs::[e;s:mfu;i:r:at:i.ir;::,c:oat;;r:::i

tion
h

4?o,        (kmo,       ,ft,o
400           1500       4920
400           3000       9840

JANUARY  1961   (1)

Tin
(OC)
45
35
25

(m3)         (ft3)

0.65          23
0.65         23
0.65         23

Pressure
difference

between  inlet
a.nd  outlet

|mattm2ro)f#t;e;ri

12          0.47
12          0.47

Page  D1



TD2-400A DISC  SEAL  TRIODE

CLASS  `C'  TELEGRAPHY  OR  F.M.  TELEPHONY

Limiting  values   (absolute   ratings)

f max.                                                   470                   600
Va  max.                                                         2.2                      2.1

Pa  max. 400

lk  max.                                                                                  520
2.7

-vg  rna.x.                                                                           300

g  max.                                                                                   120
Rg_f  max.                                                                                10

Typical  operation  (grounded  grid)

f                                    470                   640                   730                   810          M c/s

Va                                          2.0                      1.8                      1.8                      1.8           kv

la                                      400

Vg                              -140
1g                                               1 20

Pload(driver)                  120

pa                                     290                     310
7)a                                            63.5                      57

*Pout                    510+85         410+80

400                   400            rnA
-120                -120               V

100                    100             rnA

105

392

45.5

328+80

pLO=d 68t07:fsfer         476                    392                    368                    330

*lncludes  power transferred from  driver stage.

CLASS  `C'  OSCILLATOR  FOR  R.F.  INDUSTRIAL  HEATING

Anode  supply  from  transformer  withou`  intermediate  rectif\®r

Limiting  values   (absolute   ratings)
f max.
Vtr(I.in.s.)  max.

Pa  max.
Ik  max.

ik(pk)  max.

-Vg max.

1g  max.

Rg-I  max.

JANUARY  1961   (1)

470          M c/s
2.0         kv

170W
295            rnA

2.3A

300V
85mA

5.0          kf2

Page D2
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DISC  SEAL  TRIODE TD2-400A

Typical  operation  (grounded  grid)

f
Vtr,I.in.I.)

I,

lf
R8J
P®

n&

Pout

Plo.a  (0.85 Pourpdrlve)

A

®

CLASS  `C'  OSCILLATOR  FOR  R.F.  INDUSTRIAL  HEATING

With  d.c.  aned®  .upply

limiting  values  (absolute  ratings)

f max.
Ve max.

P8  max.
'k  max.
ik(pk)  max.

-Vg max.

1g  max.

R8J max.

Typical  ®peraLtion

1&

Pout

Pioad  (0.85  Pout-Pdriv.)

*Using  a current stabilising  device  as  the grid  resistance.

Paf. D,



TD2-400A DISC  SEAL  TRIODE

WEIGHT

Valve only

Shipping  weight

DIMENSIONS

A
8
C
D
E

F

G
H
I,

K

L

M

N
0

•     Inches                                  Millimetres

1.433 ±0.008               36.4±0.2
1.0±0.008                   25.4±0.2
0.354±0.008                 9.0±0.2
1.626±0.008                41.3 ±0.2
0.472                                12
0.236                                   6.0

0.669 ±0.020               17 ±0.5
0.925 ±0.039                23.5 ±1.0
0.158                                  4.0
0.551 ±0.020                14±0.5
3.268                                 83

1.024                               26

0.158                                    4.0

4  millimetre  metric  thread

APRIL  '9„

5.5          oz
1579

9.0          Oz
2508

P,I. D,



DISC  SEAL  TRIODE TD2-400A
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DISC  SEAL  TRIODE TD2-400A
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TD2-400A DISC  SEAL  TRIODE
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DISC  SEAL  TRIODE TD2-400A

Vg(V)+150+loo+500-50-loo TD 2-4 •. A 6 10 I

I I
I

II a9

P.y)

0\ i
P.\

•J

\

I •54
II

a.llL 04
I
t L

25
\ lL

I

I /.
I
1

/ 0

5lL 0

0 /

0 0.5 I 0 I 5 Va( kv )

CONSTANT  CURRENT  CURVES

JANUARY  I.61   (1)



A



Dlsc  SEAL  TRIODE          TD21500A

rl

®

QUICK REFERENCE  DATA

Disc   seal  triode  with  ceramic   envelope  intended  for  use  as  a  power
amplifier ,  oscillator  or  frequency  multiplier.

f

pout

f max.

Va max.

Pa max.

400           625          Mc/s

670            580                  W

400           625           940          Mc/s

2.7            2.5            2.0           kv

500            500            500                  W

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS  -  TRANSNITTING VALVES

CI.ASS  'C'  TELEGRAPHY  OR  F.M.   TELEPHONY

Maximum operating conditions for valve in c ommon grid circuit amplifier

f
*pout

Pload

77a

Va

Ia

V
8

I
9

Pload (driver)

Pa

*Includes power transferred from driver stage.

MARCH  1965

400            625          Mc/s

620+50   533+47         W

470            405                  W

64               64                   %

Page D1



ABsOLUTE MA3m4uM RATINGs

f max,

V   max,a
V   max.

8
Ik max.

Pa max.

400            625            940          Mc/s

2.7            2,5            2.0           kv

300            300            300                  V

575             575             560               rnA

500            500            500                  W

CATHODE

Directly heated,  thoriated tungsten.

At frequencies higher than 600Mc/s , transit time causes ba,ck bombardment
heating of the cathode.   The filament voltage must be reduced immediately
after operation commences in accordance with the following table: -

fVf

quc/s )                 rv)

<600                       3.4

600to  750                 3.2

[f(atVf=3.4V)

CAPACITANCES

CHARACTERISTICS  (measured at Va = 2. Okv,  Ia = 240mA)

gin

H

MOUNTING POSIHON

Vertical with anode up or down.

RARCH  1965

u

19A

5 0          mpF

llpF

3.8           pF

14        rnA/V

70

Page D2



D|sc  SEAL  TRIODE          TD2-500A

COOIJNG

Forced air

Marimum temperature

Seals

a

A

a

a

2oo               0c

The amount Of  forced-air cooling required  for this valve  depends upon
the anode dissipation and  the height above  sea level.    Typical values Of
inlet  temperature,  rate Of  flow of  a,ir and pressure difference between
the inlet and outlet of the housing are given in the following table: -

Min.  ra.te
Anode          Height above       Max.   inlet          of flow

dissipation         sea level

pah
Ov)                (kin)            (ft)

500                    0                       0

500                     1.5         4920

500                    3.0         9840

temperature     Of air per
minute

(%]cn)                 (m3)   (ft3)

45                    0.9       32

35                     0.9       32

25                     1.0       35

PHYSICAL DATA

Weight of valve

Weight of valve plus carton

Tw '`  T3CH  lq65

Pressure
difference

between  inlet
and outlet

(mm  of           (inches
wa.ter)         of water)

24                       0. 94

20                        0.79

21                          0.83

OZ8

6.0             170

9. 0             255

Page D3



Filament
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li-
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Dlsc  SEAL  TRIODE          TD2-500A

DIMENSIONS

a

r\

a

A

8

C

D

E

F

G

H

J

K

L

M

N

0

Inche s                      Millimetre s

1.433±0.008                     36.4±0.2

1.0±0.008                           25.4±0.2

0.354±0.008                         9.0±0.2

1.626±0.008                      41.3±0.2

0.48                                          12

0.236                                          6.0

0.669±0.020                      17±0.5

0.925±0.039                      23.5±1.0

0.158±0.020                         4.0±0.5

0.551±0.020                      14±0.5

3.26                                             83

1.02                                            26

0.158                                           4.0

4  millimetre  metric  thread

Inch dimensions derived from original millimetre dimensions

MARCH  1965 Page D5





Disc  SEAL  TRIODE          TD2-500A
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a ANODE  CURRENT PI-OTTED AGAINST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER
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Dlsc  SEAL  TRIODE          TD2-500A

a

a

f\

TD2-500A 8'10

t I I Ia1gi 2
I

5
I I

I I

I I

I I
lA

I I
I [

1 \
I \ 0.75 A
A \
I

I
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I
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I
II

I
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I

I.20.2 55 AA

\
I
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I
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I
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I i

0.25A

I

0.I A

OA
I

0                                             I                                                2                                               3         Va(kv)

CONSTANT  CURRENT CIIARACTERISTICS
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CIRCULATOR

Type

Frequency

Power

CL 500 I
PRELIMINARY  DATA

OulcK  REFERENCE  DATA

{<-*nl

Fife...:

Coaxial  3  port

1.9to2.3    Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.

FEBRUARY  196.

1.9 to 2.3  Gc/s

>  20 dB (typically 30 dB)

<  0.75  dB  (typically 0.5  dB)

< 1.15



MECHANICAL  DATA

Construction          Strip  line coaxial  3  port

Terminations         Son Type N-Female

External finish      #thh°lseo:nejts:#Va:respii::de::#dd flg=ehyed

OuTLINE  DRAWING

Dimensions
Inches                              Millimetres

1.154± 0.007                     29.3 ± 0.2

4.342± 0.012                   110.3 ±0.3

2.654± 0.006                    67.4 ± a.15

3 x 1 Zoo

111111111

!1!®

FEBRUARY  1964 Pal e  D2
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CIRCuLATOR

ffiE

ft`'?Type

Frequency
'    Power

r\

a

rl

ZEE

I

CL 5002
PRELIMINARY  DATA

OulcK  REFERENCE  DATA
Coaxial  3  port

1.9to2.3     Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.

all   ports

FEBRUARY  19«

1.9 to  2.1 2.1  to 2.3  Gc/s

>  20            >  20 dB (typically 25-35 dB)

<  0.75         <  0.75 dB  (typically o.5  dB)

<1.1                                                              <1.2

Page  D1
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MECHANICAL  DATA

Construction           Strip  line  coaxial  3  port

Terminations          50Q Type  N-Female

External finish       #thh°'seo:ne!ts:|'fYa::spi:::de:::8,?:dd f::ehyed

OUTLINE  DRAWING

Dimensions
Inches                                Mil limetres

1.154+0.007                      29.3±0.2

4.342+0.012                    110.3±0.3

2.654+ 0.006                      67.4+ 0.15

3 x 1 Zoo

lill I                        ©

FEBRUARY  1964 I,age  D2 I



CIRCuLATOR

Type

Frequency

Power

a

Ei]

lil

CL 5003
PRELIMINARY  DATA

OulcK  REFERENCE  DATA
Coaxial 3 port

1.9to2.3     Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.

FEBRUARY  I.64

2.1  to  2.3 1.9 to 2.1  Gc/s

>  20           >  20 dB (typically 25-35 dB)

<  0.75         <O.75dB(typicallyo.5dB)

<1.1 <1.2

Page  D'
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MECHANICAL  DATA

Construction           Strip  line  coaxial  3  port

Terminations          50f2 Type  N-Female

External finish      ¥thh°'seo:nejts:i'fYa::sP:i::de::#dd f:¥ehyed

OuTLINE  DRAWING

Dimensions
Inches                                Millimetres

1.154+ 0.007                      29.3 + 0.2

4.342+0.012                    110.3+0.3

2.654+ 0.006                      67.4+ 0.15

3 x 1 ZOO

:i-@
!

f:EBRu^RY  19q Page  D2



CIRCuLATOR

Type

Frequency

Power

1

n

Zil

I

CL 5004
PRELIMINARY  DATA

OulcK  REFERENCE  DATA
Coaxial  3  port

2.5 to 2.9  Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.

FEBRUARy  i9e4

2.5 to 2.9 Gc/s

>  20 dB

<  0.6 dB  (typically 0.4 dB)

<1.1



MECHANICAL  DATA

Construction           Strip  line  coaxial  3  port

Terminations          50f2 Type  N-Female

External finish         Whole  unit silver  plated  and  gold  flashed
with  some surfaces also  enamelled  grey

OuTLINE  DRAWING

Dimensions
Inches

1.154 + 0.007

4.342 + 0.012

2.654 + 0.006

Millime.res

29.3 ± 0.2

110.3 + 0.3

67.4 + 0.15

3 x 1 Zoo

1[,11                                   ®               `

I=EBRUARY  1961 Page  D2
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CIRCuLATOR

Type

Frequency

CL 5005
PRELIMINARY  DATA

OulcK  REFERENCE  DATA

i`     EEEEffRE

Coaxial  3  port

2.2 to 3.0  Gc/s

Low  pow.er for Telecommunicat`i,o

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.

all   ports

FEBRUARY  1®64

n

A

2.2 to 3.0 Gc/s

> 20 dB

<  0.6 dB  (typically 0.4 dB)

<1.2



MECHANICAL  DATA

Construction           Strip  line  coaxial  3  port

Terminations          50{2 Type  N-Female

External finish       #thh°'seo:ne!ts:!r`fvaec:spi:::de::dm8#d f:=ehyed

OUTLINE  DRAWING

Dimensions
Inches                                Nil I imetres

1.154+0.007                       29.3+0.2

4.342+0.012                     110.3+0.3

2.654+ 0.006                      67.4+ 0.15

3  x  1 ZOO

FEBRUARY  1964



WAVECulDE   LOAD

#Type

Frequency

n

A(

CL 575 I
TENTATIVE  DATA

QUICK  REFERENCE  DATA

Waveguide  14

5,4 to 8.2 Gc/s

Power                          Low power for Telecommunications

*Available to this specification  in  other waveguide sizes.

ELECTRICAL  CHARACTERISTICS

Frequency  range

V .s .w .I .

Typical

5.4to8.2                           **5.4to6.4      Gc/s

< 1.03                                 < 1.01           +
**Or other selected  portions of band.

APRIL  1964 Page D'



MECHANICAL  DATA

Construction                        Waveguide 14

Terminations                         Waveguide  I.E.C.  UER70

External  finish

OuTLINE  DRAWING

Dimension

A

#thh°'seo:ne!ts:]|Vaec:sP|:::de::#ddflg¥ehyed

Inches
7.165 ± 0.016

Millimetres
182±0.4



lsoLATOR

F= `-I-   --

Type

Frequency

Power

CL 6200

OulcK  REFERENCE  DATA

Field  Displacement

3.4 to 3.8 Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

solation

Insertion  loss

Input  v.s.w.r.  over  band

MAY I,«

3.4 to 3.8          Gc/s

>  30   dB  (typically  35   dB)

<  0.8 dB (typically 0.5  dB)

<  1.05     (typically  <  1.02)

Paf®  D1



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

Waveguide WGllA  (WR229,  R40)

8::;ut   } ::i:i a'aaj:ef!atno8eos;der

#thh°'seo:ne!ts:!*Va::spii::de::#ddf!=ehyed

Inches
7.087

5.197

0.657

0.945

Millimetres
180

132

16.7

24

r--A

MAY  19u



lsoLATOR

Type

Frequency

Power

A

®

CL 620 I

QUICK  REFERENCE  DATA

Field  Displacement

3,8 to 4.2  Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

MAY  I,„

3.8 to 4.2         Gc/s

>  30   dB  (typically  35   dB)

<  0.8  dB  (typically  0.5  dB)

<1.08     (typically  <  1.02)    +



MECHANICAL  DATA

Construction

Term i nations

External  finish

OuTLINE  DRAWING

Dimensions

•' /  ,i /, /,/,/////`2

®iD-

Waveguide  WG12  (WR187,  R48)     .

93:;ut   > ::i:; a,aaj:ef:atnogeos;der

Whole  unit  silver  plated  and  gold  flashed
with  some surfaces also  enamelled  grey

MAY  ',64
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ISOLATOR

r

E

Type

Frequency

Power

ZiE

®

CL 6202

OulcK  REFERENCE  DATA
Field  Displacement

4.2 to 4.6  Gc/s
•   Low  power for Telecommunications

I-`-`-` -       -+

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

4.2  to 4.6           Gc/s

>  30   dB  (typically  35   dB)

<  0.8 dB  (typically 0.5  dB)

<  1.05     (typically  <  1.02)



MECHANICAL  DATA

Construction                         Waveguide wG12 (WR187,  R48)

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

8::;ut   }::i:; Pi'aai:ef:atno8:S;der

#thh°'seo:ne!ts:i+Vaec:sP|i::de::din:#df:=ehyed

MAY  19" F,age  OZ



lsoLATOR

¥_,_`=T

Type

Frequency

Power

1

®

®

CL 6203

OulcK  REFERENCE  DATA

Field  Displacement

4.6 to 5.0  Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v,s.w.r.  over  band

MAY  '9„

4.6to5.0      Gc/s

>  30   dB  (typically  35   dB)

<  0.5  dB (typically 0.3dB)   +

<  1.05     (typically  <  1.02)

Page D1



MECHANICAL  DATA

Construction                        Waveguide wG14 (WR137,  R70)

Terminations                    g:gut   }::i€; a'aai:ef:atno8eos;der

External  finish

OuTLINE  DRAWING

Dimensions

#thh°'seo:nejts:i+Va::spi:::de::dL#dflg:ehyed

--_A     ---i
I

H____________E_C Ii     -   -       a --           -I
I



lsoLATOR

Zil

®

®

CL 6206

QUICK  REFERENCE  DATA

Type                                                                                 Field  Displacement

Frequency                                                                   5.925 to 6.425   Gc/s

Power                                    Low  power for Telecommunications
------ J=EEE*¥?:Ei--`"t=,-:   .:i  T..._

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

HAY 1,„

5.925  to  6.425 Gc`s

>  30   dB  (typically  35   dB)

<  0.5  dB (typically  0.3 dB)  +

<  1.05     (typically  <  1.02)



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

A

Waveguide WG14 (WR137,  R70)

g::;ut   } :Ei:i a'aai:ef!atnogeos;der

#thh°'seo:nejts:i+Vaec:spi:::de::dm#df::ehyed

Millimetres

115

MAY  1,d Page D2



lsoLATOR

PRELIMINARY  DATA

CL 6207

RE                       ou|CK  REFERENCE  DATA

Type

Frequency

Power

r\

a

++++

I
Field  Displacement

6.6to6.95     Gc/s

Low power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.  over  band

MAY '9«

6.6 to 6.95  Gc/s

>  30   dB  (typically  35   dB)

<  0.8  dB  (typically  0.5  dB)

<  1.05     (typically  <  1.02)

Page  D1



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

Waveguide  WG14 (WR137.  R70)

]8::;ut   7 ::i:; P,[aaj:eflsatnogeos;der

yob°::dufjott::Vmerp,Pa,taetse:raen:n€°j#eadshger€.y

u
MAY  196, Page D2



ISOLATOR

fr'.?`

Type

Frequency

Power

Zil

a

®

CL 6208

+,

QUICK  REFERENCE  DATA

'.-T=_       EEE-

Field  Displacement

6.825 to  7,125  Gc/s

Low  power for Telecommunications  ;::`:``. <!
I-:'  _` . I _`edj,a!±in .i ..,.. annapS`,` £=+FI   L.  .=j.i_ _ .i::.±±at':_ _. +fl i-

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

MAY  '9«

i-tEfidH

6.825  to 7.125 Gc/s

>  30   dB  (typically  35   dB)

<  O.5dB  (typically  0.3 dB)  +

<  1.05     (typically  <  1.02)



MECHANICAL  DATA

Construction                        Waveguide wG14 (WR137,  R70)

Terminations                     8::;ut   } ::i:; P,'aai:ef!atnogeos;der

External  finish

OuTLINE  DRAWING

Dimensions

#thh°'seo:ne!ts:]*Vaecresp|i::de::din:ff:ddflg=ehyed

__ A---i
1[

C _ J _ _  __  _ _  _ _ _ _ __ _ _ _  _ _ I_-

L       ______   a____   _    I

MAY  11,„



lsoLATOR

e'

Ziil

a

CL 6209

QUICK  FtEFERENCE  DATA
Type                                                                              Field  Displacement

Frequency                                                                   7.125 to  7.425  Gc/s

Power                                   Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

MAY I,«

7.125 to 7.425 Gc/s

>  30   dB  (typically  35   dB)

<  0.5  dB (typically 0.3  dB)  +

<  1.05     (typically  <  1.02)



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

Waveguide WG14 (WR137.  R70)

g::;ut   }::i:; B'aai:eeatno8eos;der

¥thh°'seo:ne!ts:i+Vaec:sP|i::de:::g,::ddf!:ehyed

MAY  1,d



lsoLATOR

re_.¥.F,}`i

k-±^i
Type

Frequency

Power

r

®

CL 6210

OulcK  REFERENCE  DATA

rmjEj2jee#3r±L

Field  Displacement

7.425 to 8.025  Gc/s
I

Low power for Telecommunications
___          _      i    '`.   .is:.I--i:,,SJ±

ELECTRICAL  CHARACTERISTICS

Frequency range

Isolation

Insertion  loss

Input v.s.w.r.  over  band

ULY  I,„

7.425 to 8.025 Gc/s

>  30   dB  (typically  35   dB)

<  0.5  dB  (typically  0.3 dB)

<  1.05     (typically  <  1.02)



MECHANICAL  DATA

+         Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

A

a

C

D

Waveguide WG14 (WR137,  R70)

g:gut  > ::i:; a,aaj:etatnog=:der

#thh°'seo:nejts:i+Va::spii::de::dL#dflg=ehyed

Inches                                   Mi ll i metres

4.528

*

*

0.670

*Matching screws not necessary

// ''Z ;//////
I.

iD-A

-         A-     -`     -     --`--

IEEEEEEEE                   I

E___________iE_C

L       _______   a____   __I

JULY  1,a



lsoLATOR

Type

Frequency

HE.I!II er

E=,

a

®

CL 62 I 5

OulcK  REFERENCE  DATA

Field  Displacement

10.7  to  11.7   Gc/s

Low power for Telecommunications
I  .--         jEah-,-_    __  -_I _.  _ __i__I-__i-__t____._.__  .  _  _ _-

ELECTRICAL  CHARACTER.STICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.  over  band

MAY  I,«

10.7toll.7      Gc/s

>  30   dB  (typically  35   dB)

<  0.8 dB  (typically 0.5  dB)

<  1.05     (typically  <  1.02)

Page D'



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

•'',''  `Z
'i/ / / /`
/ /'i

®¢

Waveguide WG16 (WR90,  R100)

g:#ut   } ::i:i &'aai:e€atno8:S;deJr

W:h°'seo:ne`Cs:`|Va::spi£::de:::8i:ddflg=ehyed

MAY I,„



ISOLATOR

®     F-J-
1,

1=

i.I

r,

a

®

CL 6217

QUICK  REFERENCE  DATA
Type

Frequency

Power
i2-i.±n

Field  Displacement

12.5 to  13.5   Gc/s

Low power for Telecommunications
-     .-Y"=`~    _

-L|-_  ....  ;:i      .--L   .-±..t..          -='.-`(--h+1_J±.I   i        -:.`_ ,--- J

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.  over  band

MAY ,,„

12.5tol3.5      Gc/s

>  30   dB  (typically  35   dB)

<  0.5 dB (typically 0.3 dB) +

<  1.05     (typically  <  1.02)

Page D1



MECHANICAL  DATA

Construction                       Waveguide wG18 (WR62,  R140)

Terminations                    83#ut   } ::i€i a'aai:e€atno8:S;der

External  finish

OuTLINE  DRAWING

Dimensions

#thh°[seo:nejts:#Va:=spi:::de::dL:I?:ddflg:ehyed

I_      _A--i
I                     iiil

C _J_ _  _  __ _______ __ __J__

L      _____B______I

MAY  I,64



lsoLATOR

Type

Frequency

Power

(i

®

®

CL 6236

OulcK  REFERENCE  DATA                                    RE::
Field  Displacement +•    `    T8to4.2Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.  over  band

3.8to4.2       Gc/s

>  30   dB  (typically  35   dB)

< 1.0  dB  (typically  0.5  dB)

<1.10      (typically  <  1.02)



MECHANICAL  DATA

Construction                        Waveguide wG12 (WR187,  R48)

Terminations                     8::;ut   }:tEi€; P,:ai:e€atno8eos;der

External  finish

OuTLINE  DRAWING

Dimensions

Whole  unit silver  plated  and  gold  flashed
with  some  surfaces  also  enamelled  grey

Millimetres

102

70

18

14.5

F;EBRUAF`Y  19.S Pa8® D2



lsoLATOR

I  ._ ?.`

Type

Frequency

Ziiil(

®

a

CL 6240

_        +`+--I-i.--,

OU]CK  REFERENCE  DATA

Field  Displacement

3.8 to 4.2  Gc/s
Power                                   Low power for Telecommunications

___`..L             _.  __i ,......,  `-.y._.Trf u.._..`.S      =._,+.L     ,._   `    _             -..;r€:„=+*+it3B-.._

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input v.s.w.r.  over  band

MAY '9q

3.8to4.2      Gc/s

>  30   dB  (typically  35   dB)

<  0.8  dB  (typically 0.5  dB)

<1.08     (typically  <  1.02)  +



MECHANICAL  DATA

Construction

Terminations

External  finish

OuTLINE  DRAWING

Dimensions

Waveguide WGllA (WR229,  R40)

g::;ut   > ::i:; E]aa:;ef:atnogeosfder

¥thh°'seo:ne[ts:jr'fva::spi£::de:::g,i:ddf!gehyed

I

E____________E_C

L     ______  B_____I

MAY  I,64

u



HIGH  POWER  ISOLATOR

Type

Frequency

Power

CL 624 I

OulcK  REFERENCE  DATA
Resonance

8.5 to 9.9  Gc/s

High  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency range

Isolation

Insertion  loss

Input v.s.w.r.

A

®

8.5to9.9      Gc/s

>;?5ddBB:¥:::::La:i:§:7=:::8:(:

<  0.8 dB

>0.9

C.W.  POWER  RATING

t¥t::%:,rat:nr8inuts°tan:°ta:x::tehda2Z.frTt.n:fe°r.::rcfrrceuaies:atnhce:nsphuotu?d°Yhe:
reflected  power inco the isolator exceed 250W.



MECHANICAL  DATA

Construction          Waveguide wG16  (I.E.C.100,  WR90,  RG52/U)

Terminations         8:#upt°pr:=E8z393°%3':Lno#:nffaerige with gasket groove.

External finish       Waveguide flange-silver plated. Protective cover-grey.

Weight                       14 lb  2 oz.  (6.4  kg.)

COOLING

The   race   of  flow   of  cooling   water   should   not   be   less   than  0.15 I/min
(O.33gal/min).  Inlet  water  temperature  <  20°C.

OUTLINE  DRAWING

Dimensions u



LOW  POWER  ISOLATOR

Type

Frequency

Power

®

n

r\

CL 6250

QUICK  REFERENCE  DATA
Resonance

8.925 to 9.825  Gc/s

Low  power for Telecommunications

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Insertion  loss

Input  v.s.w.r.

8.925to9.825       Gc/s

>  15dB  (over  the   band)
>  20db  (at  band  centre)

<  1.OdB

>  0.85



MECHANICAL  DATA

Construction           Waveguide  wG16  (I.E.C.100,  WR90,  RG52/U)

Terminations          Input  port-Z830003  choke flange

8:#itngp:,:=E8j:?eo:rp;:i:af,I:n=erequired

External  finish        Waveguide flanges-nickel  plated

Body-grey  paint

Weight                       1  lb  3  oz.  (540g)

OuTLINE  DRAWING

Dimensions

E3E Lcl



MIXER   ACCESSORIES
Crystal    contacts    and   retaining
covers for coaxial balanced mixers

CL7050
For CL7300

Series

CL7051
For  CL7311

Series

A

a

CL 7050
CL 705 I
CL 7052

CL7052
For  CL7411

Series

co|thaectcs°aYreerssjivr:rmpiacthejdnet:f5iBg:';a.b+::k€L°;oEax:[jdn€[9ot5h.e:ro;:::r8-t't°c?dd::
their respective mixers, are shown  below.



[TP308BI

DIMENSIONS  AND  WEIGHTS

CL7050                                   C L7051                                    C L7052

Inches      Millimetres

A
*8

C
Weight

Inches     Millimetres          Inches     Millimetres

:2-F        :;            i_i        ;:
1  oz  (28g)                              1  oz  (28g)

Ywith  crystals  fitted  in  mixer.



X-BAND  COAXIAL
BALANCED  MIXER CL 7300

CL 730 I

QulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to  both  types

Type

Frequency

Coaxial  balanced  mixer

7.Otoll.5     Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

Input v.s.w.r.

Total  output capacitance

rl

r\

7.0 to 11.5  Gc/s

>10         dB

<   1.5      dB

>0.2

14pF±    1.5       pF



MECHANICAL  DATA

Construction                     Coaxia.I  Balanced  Mixer

Terminations               g:#.t)![7;8? : I)3:£.,5%3

External finish                :il:eRhp:ai:dmtf:asDhT£9`9B

Weight                                5± oz (156g)

OuTLINE  DRAWING

Dimensions
CL7300                                   CL7301

Inches        Millimetres        Inches         Millimetres

2ii              59                2£                70

1 iE               34                 1 it               34

1±                     38                     1±                     38

ACCESSORIES

Crystal   contacts   and   retaining   cover   CL7050 `;,`,'''-,I,,I,-,,:
ZE

u



S-BAND   COAXIAL
BALANCED  MIXER CL 731 I

CL 7312

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

Coaxial  balanced  mixer

2.5 to 4,1   Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out  of balance

Input  v.s.w.r.

Total  output  capacitance

SEPTEMBEFL  1964

2.5  to  4.1

>15

<1.5

> 0,48

14.5pF ± 1.O

Page D'



MECHANICAL  DATA

Construction                     Coaxial  Balanced  Mixer

Terminations                 8::;ut} CL 7311-Type C,  50Q
CL 7312-Type  N,  5On

External  finish                :I:eRhp::i:dmtfqa?hTeB9`9B

Weight                                 15oz (425g)

OuTLINE  DRAWING

Dimensions                                  CL 7311 CL 7312

Inches            Mill imetres                       Inches                Millimetres

A                            3k                     78                           3±                       89

a                                   2                               51                                  2                               51

C                          2it                   59                         2it                   59

ACCESSORIES

Crystal   conta.cts   and   retaining   cover   CL  7051

u

EE

CF\



S-BAND  WAVEGulDE
BALANCED  MIXER CL 7350

QulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

®

rl

®

Waveguide  balanced  mixer

2.7 to 3.25  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

Input  v.s.w.r.

Total  output capacitance

2.7  to  3.25    Gc/s

>  20             dB

<  1.0          dB

0.4

17pF±1.0           pF



MECHANICAL  DATA

Construction                   Waveguide  Balanced  Mixer

Termlnatlons              g:#ut}Jfi.tst.eta:nNbo#:-i:-945un43  Plain flanges           I

External f'n!Sh              ipadnz=_r!F:S:Enhp!iis:.dL3t8f:=D;TeT±3igN8°. 5cO)

Weight                                7lb  (3.2kg)

OuTLINE  DRAWING

Dimensions

L_.I

Millimetres

170

92

122

86

=HLII,
I_i-i

L±ThH]



C-BAND  COAXIAL
BALANCED  MIXER CL 741 I

CL 7412

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to  both  types

Type

Frequency

®

®

A

Coaxial  balanced  mixer

4.1  to 7.0  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

* Input v.s.w.r.

Total  output capacitance

*Typical

4.1  to 7.0

>14

<1.5

<1.4

11pF±1.0



MECHANICAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  Balanced  Mixer

g:#ut}€:?::±=}E:£',55°o%

:i':eRhp:ai:dmtf:asDhTeB919B

1 4 oz  (397g)

OuTLINE  DRAWING

Dimensions                                 CL 7411 CL 7412

Inches            Millimetres                        Inches            Millimetres

2#                  70                        3ti                  82

1±                             38                                  1±                             38

1 jE                       31                               1 ti                       31

ACCESSORIES

Crystal   contacts   and   retaining   cover  CL7052

e\



L2-BAND  COAXIAL
BALANCED  MIXER CL 742 I

CL 7422

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is   applicable  to   both   types

Type

Frequency

®

A

A

Coaxial  balanced  mixer

1.7 to 2.5   Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out  of balance

Input  v.s.w.r.

Total  output  capacitance

1.7 to 2.5

>20

<1.5

>  0.55

15pF±1.0 pF:



MECHANICAL  DATA

Construction                     Coaxial  Balanced  Mixer

Terminatlons             g:#ut}::;::;I):::',55:%

External  finish                :::eRhp:ai:dmtfiaphTeB9t9B

Weight                               llb  4oz    (570g)

OuTLINE  DRAWING

Dimensions                   CL 7421

Inches             Mill imetres

A              3it                   97

8             2#                 70

C                3it                    81

D                29                        60

Ei19

EEEEE r~D-T

CL 7422

Inches             Millimetres

41                       108

2#70

3 |t                    81

2€60

E19

Page  D2



L1-BAND  COAXIAL
BALANCED  MIXER CL 743 I

CL 7432

QUICK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

®

rl

Coaxial  balanced  mixer

1.0 to  1.7  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

Input  v.s.w.r.

Total  output capacitance

SEPTEMBER   1964

1.0  to  1.7

>20

<1.5

>0.3

14.5 ± 1.0



MECHANICAL  DATA

Construction                    Coaxial  Balanced  Mixer

Terminations               g::;u.)![73;1=l)3:a,,5%3

External flnish                :il:eRhp::i:dmtf:asDhT£9`9B

Weight                                 2lb 8oz  (1.14kg)

OuTLINE  DRAWING

Dimensions                              CL 7431

Inches   Millimetres

4i+              119

2i67

3182

3182

£19

----A-------]L-

CL 7432

lnches      Millimetres

#130

2567

3182

3182

$19

L-B---



L1-BAND  COAXIAL
BALANCED  HYBRID CL 746 I

CL 7462

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

Coaxial  balanced  hybrid

1.0  to  1.7   Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of  balance

Input  v.s.w.r.

a

A

1.0  to  1.7

>20

<1,0

>0.6



MECHAN.CAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  bala.nced  hybrid

8:::ut}€:7#±=I¥3:S',3%&

:L':eRhp::i:dint;asDhTeB919B

2Ib  8oz   (1.14kg)

OuTLINE  DRAWING

Dimensions                                CL 7461 CL 7462

Inches      Millimetres                     Inches      Millimetres

4#             119                          5t               130

3±                 83                               3±                    83

i                 19                            i                 19

U



L2-BAND  COAXIAL
BALANCED  HYBRID CL 7471

CL 7472

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

®

r\

Coaxial  balanced  hybrid

1.7 to 2.5  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  ra,nge

Isolation

Out of balance

Input v.s.w.r.

1.7 to 2.5

>20

<1.0

> 0.65



MECHANICAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  balanced  hybrid

8::;u,)E:7:7i=I)3::,,:%%

:::eRhp::i:dmtf:asDhTeB9J9B

1 lb  6oz (640g)

OuTLINE  DRAWING

Dimensions                                CL 7471

ITP34oBI

CL 7472

Inches      Millimetres                    Inches      Millimetres

3#               97                         4+              108

23                  60                          2£                  60

i                 19                             i                 19

SEPTEMBEf`  1964

L.,1i"(`..,),,:,li,,:,,:J

P&8e  D2

EE

0



S-BAND   COAXIAL
BALANCED  HYBRID CL 7481

CL 7482

QUICK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency

Coaxial  balanced  hybrid

2.5 to 4.1   Gc/s

n

n

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out  of balance

Input  v.s.w.r.

2.5 to 4.1

>20

<1.0

>  0.65



MECHANICAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  balanced  hybrid

g:tu;ut}€t7#l=#:£'.55%2

:i':eRhp::i:dmtfiaphTep9t9B

12±oz (360g)

OuTLINE  DRAWING

Dimensions                               CL 7481 CL 7482

Inches       Millimetres                    Inches       Millimetres

3*              78                         3+                89

1i                   41                             1i                   41

i                 19                           i                 19

SEPTEMBER  1964



C1-BAND  COAXIAL
BALANCED  HYBRID CL 749 I

CL 7492

OulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is  applicable  to   both  types

Type

Frequency
Coaxial  balanced  hybrid

4.1  to  7.0  Gc/s

®

r\

lil

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

Input  v.s.w.r.

4.1  to7.0      Gc/s

>  20            dB

<  1.0          dB

>0.45      dB



MECHANICAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  balanced  hybrid

8::;ut}€:7::1=¥B::',55°o%

:#eRhp:at,:dint;a?hTeB919B

1 1 oz  (300g)

OuTLINE  DRAWING

Dimensions                               CL 7491
CL 7492

Incties       Millimetres                Inches          Millimelres

2#               72                    3±               83

1#                36                      1#                36

€                    19                                 ±                    19

sEPTEMeEf`  i964
Pag. 02



X-BAND  COAXIAL
BALANCED   HYBRID CL 750 I

CL 7502

QulcK  REFERENCE  DATA
Unless  otherwise  shown  data  is   applicable  to   both   types

Type

Frequency

®

A

A

Coaxial  balanced  hybrid

7.0 to  11.5  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Isolation

Out of balance

Input  v.s.w.r.

Page  DI



MECHANICAL  DATA

Construction

Terminations

External  finish

Weight

Coaxial  Balanced  Mixer

g:tu:ut}€:7§8i=I¥5:S',5%fi

:L`:eRhp::i:dmtf:asDhT£919B

8toz (230g)

OuTLINE  DRAWING

Dimensions                              CL 7501 CL 7502

Inches        Millimetres               Inches     Millimetres

2fa               59                         2£                 70

5                 22                           a                 22

1$                    35                               1$                     35

SEPTEMBER  1964

u



BAND-PASS  FILTER CL 75 I 3

F:--                    QUICK  REFERENCE  DATA

Type                              Multicavity,  direct coupled  stripljne filter
*Centre frequency  (fo)

E:A=Cordlngtorequirement

e

n

a

2.0 to 4.0  Gc/s

ELECTRICAL  CHARACTERISTICS

Centre frequency (fo)

Insertion  loss

V.s.w.I.  in  pass  band

Cut-off slope

Frequencies for 30dB insertion  loss

2.Oto4.O      Gc/s

<1.0         dB

>0.4

>45dB/100 Mc/s

O.9fo and  1.1fo



MECHANICAL  DATA

Construction           Multicavity,  direct  coupled  stripline filter

Terminations         6nuptuptut    }Coaxial  50Qtype  N  orc

External  finish        Silver  plated  to  DTD919B and  Rhodium  flashed.

OuTLINE  DRAWING

Dimensions                        Type  N-50Q                                  Type c-50Q

Inches           Nil limetres                    Inches           Mi llimetres

14                       356                               14                        356

4                   102                            3#                 97

#              12                         #              12



BAND-PASS  FILTER

Type
I:-+TL        ifr[

quency

®

EiE

rl

CL 751 5

OulcK  REFERENCE  DATA
Tunable  narrow-band two-cavity filter

9,0 to 9.5  Gc/s

ELECTRICAL  CHARACTERISTICS

Frequency  range

Insertion  loss  (band  centre)

Pass  band  to  3dB  points

Rejection  at  120Mc/s from  tuned  frequencies

9.0 to 9.5

0.6 to 0.3



MECHANICAL  DATA

Construction          Tunable  narrow-ba.nd two-cavity filter.

Terminations        8:tu;ut   }W(iyEe.gcu.idoeo,WwG{96"G52/u)

External  finish        Silver  plated  to  DTD919B  and  Rhodium  flashed.

OuTLINE  DRAWING

Dimension

A

L-A-

Inches
2£

Millimetres
69.85

EE3EE

Page D2

EE

®



BROADBAND  DIODE
SWITCH  OR  ATTENUATOR CL 7634

CL 7635

QUICK  FtEFERENCE  DATA
Unless  otherwise  shown   data  is  applicable to  both  types.

Type

Frequency

®

a

A

Coaxial to coaxial

2.5to7.5    Gels

ELECTRICAL  CHARACTERISTICS

Frequency  range

Insertion  loss

Isolation

Lnputv.s.w.r.
Switching time

Crystal  currents

2.5 to 7.5

<2.0

>15

>0.42

=1pe

Switch on   -           zero

Switch off  -       O.6mA



MECHANICAL  CHARACTERISTICS

Coa.xia.I  connections      CL7634  -  Type  C,  50Q

CL7635  -  Type  N,  50Q

External fin ish                :il:eEhp:a::dmtfiasDh|g.91 9B

Weight                                5± oz  (156g)

OuTLINE  DRAWING

Dimensions

CL7634                                 CL7635
Inches     Millimetres         Inches         Millimetres

3 +               78                 3±                 89

1#             43                1#             43

919 19
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X-BAND  GUNN
OSCILLATORS

f>

EiiE

®

CL8380
CL8390

QUICK REFERENCE  DATA

A range of four Gunn oscillators covering the X-band. Compact solid
state oscillators for general purpose use.

Frequency range

Power output  (typ.)

Operating voltage

Unless otherwise shown,  data is  applicable to all types

OPERATING CONDITIONS

Operating voltage

Operating current

Pout

RAY  1968 CL8360-Page  1



CHARACTERISTICS (at 25°c)

Nominal centre frequency CL8360                             8. 5                   GHz
CL8370                              9.5                    GHz
CL8380                            10. 5
CL8390                            11. 5 8:Zu

Mln.            Typ.              Max.

Mechanical t`ming range                              ±500           ±550                  -         rmz

Poutovertunin8range                                       2.0             5.0             -          mw

Variation in pout over tuning range                                                      3.0        dB

RATINGS  (ABsOLUTE  MAXIMUM SYSTExp

Operating voltage max .

TEMPERATURE

rage max.

OUTPUT CONNECTOR

-8.0                         V

-2!hto+8ile               oc        u

50Q            O.S.M.

OPERATING NOTES

1 .  The output probe may be adjusted for maximum power at any frequency
in the tuning range .

2.  The  active  element  will  be damaged if the supply voltage is  reversed.
See outline drawing on page 3 .

RAY  1968 CL8360-Page 2
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X-BAND  GUNN
OSCILLATORS
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OUTIJNE DRAWING

CL8360     CL8380
CL8370     CL8390

I  886361

5/16" B.S.F   lockniit
for  heatsink  and
bulkhead    tixing.

Type  NO A a
CL8360 25 32

CL8370 22 29
CL8380 20 27
CL8390 20 27

-Ve

RAY  1968

a max  with
tuning  screw
fully  Out

Tuning   screw

I         All   dimensions   in    mm.
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