


CV    AEIType CV     AEIType CV    AEIType CV    AEIType

12          BT49 ® 488       BS90 2119        BMIOO9 2333
13           BT9B 'I. 489      BITS 2120        BMIO10 2334
22         BT45 * 1144       BT19 2121        BMIOll 2335
80         VF01  * 1145       BT9A * 2122       BM1012 2336
81           VFO8 , 1146       BT9A a 2123        BM1013 2337

120A      BM1014 1147       BT5 2124       BK24 2399       BD236
1208       BM1015 1147       BT35* 2125       BD78 2474
120C       BM1016 1149       BT41  * 2167       BM1041 2475
160* 1495        BM1017 2168 2476
189          BS4 * 1496        BMIO18 2169 2477

209         MX57 * 1497       BMIO19 2170 2478
232S 1498        BM1020    ` 2181         BS104 2518        BD166
233          BS5 1499       BM1021 2186        BM1031 3521
251* 1500        BM1022 2210       BT91 3868      BT69G.
295         BS54 1742       BK44 2215       8177 3875       BT107

306         MX52 * 1743       BS64* 2261        BM1038 5141        BT95
348* 1743        BS112 2262       BM1039 5167       BM1040
372         BT79 1841         BS52 2274       BS114 5466       BT117
381          BT85. 1858        BS62 2306       BS156 6029
388* 1859       BS4A 2307       BS158 6030

402          B S68 1881 `2308        BS116 6031
460         BS48 2109       BT89 2309        BS118 6032
461          BS92 2110        BT83 2313 6033
462         BS84 2117        BM1007 2319        BM1006 6070       BS310
463         BS 82 2118        BMIOO8 2320       BM1000

a Obsolete or obsolescent.
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^EI  TYPE  NUMBERS WITH  CV  EOulvALENTS

AEI Type           CY AEI Type            CV AEI Type            CY

BD78                         2125 BM1039                     2262 BT9A a                      1145
BD166                       2518 BM1040                     5167 BT9A *                      1146
B D236                      2399 BM1041                      2167 BT9B *                            13
BK24                         2124 BS4 *                             189 BT19                           1144
BK44                         1742 BS4A                          1859 BT35 *                        1147

BMI OOO                       2320 BS5                                 23 3 BT41  *                        1149
BM1006                      2319 BS48                           460 BT45                             22
BM1007                      2117 BS52                               1841  - BT49 *                           12
BMI OO8                       2118 BS54                                295  - BT69G *                  3868
BMIOO9                       2119 BS62                            1858 BITS                          489

BMIOIO                      2120 BS64 *                       1743 8177                        2215
BMIOll                       2121 BS68                            402 BT79                           372
BM1012                      2122 BS82                             463 BT83                           2110
BM1013                       2123 BS84                            462 BT85.                        381
BM1014                        120A BS90                            488 BT89                          2109

BM1015                        1208 BS92                               461 BT91                            2210
BM1016                        120C BS104                           2181 BT95                           5141
BM1017                     1495 BS112                           1743 BT107                        3 875
BMIO18                      1496 BS114                         2274 BT117                         5466
BMI O19                      1497 BS116                          2308 MX52 ®                        306

BM1020                     1498 BS118                          2309 MX57 ®                        209
BM1021                      1499 BS156                         2306 VFO1 *                             80
BM1022                     1500 BS158                         2307 VFO8 '                            81
BM1031                        2186 BS310                        6070
BM1038                     2261 BT5                             1147

* Obsolete or obsolescent.
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AEI Magnetrons

Eil
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3arc#::::i;:''!°i#e:i::sX#£:{r€°roIdsfj:t.:ti3c%::a2:E;;§Se§t:r:e:?a£#5o8n'.'ivr.#:od#obz
ADDITIONAL  RECOMMENDATIONS  FOR  MAGNETRONS
I.  Introduction

:E:,Tnt::%te:c!tyr3Tee2:!i,;?none;#;eh:iiesm#:#:i:P:r:e;3riTa:fgo:fit:r:or?SLo,;r=i,:fe!'h:euil:ioarnmda:i:n.
2. Ratings-eneral

:g::teistf#:8o:refr?°:n#ea:h:#:::i#ua;nagn:oTh¥%tvmeg:i:n£St£:din?Fie:autL°nrajtsjn':k:ywte:]b£

Leg::sic:n:t:,fdb:#emraatni:gL?nriemnuo:ian,i:##et:a?uee:popf'i:fesiyma:ilo?u:e::sLyietthee%

:!e:Tit::n:;:jni:[[::::r:n:.hs:h:eep##ia:rE|;tn¥!;t:h;e:,..TrAa:n:u:fi,:::t:;.r;:;a::#e:p:::,I,i:t:hae:#c:a:

;:tis;a;f:i:at;;i;!ni:ii:d;i:i:i::ii#e;a;icf:::d;t:;jii;::;:::i:i:ia!j,;i.h:ai;;g;i:i:c;:i;a:iI:iui:;1!iji:;::i;inii;i
manufa'iuarner°spheoiitn8ecc°onnds!ut,i:end.js   desired   Which   differs  from   those   published   the

3.  Special characteristics

peculiar::ym°afg:::I:::°aTdT;onrd:tajs°en:farr:feT:::e¥h:s:e:::tb::eE}rte!±;,':,rn::abT:%:r:`St'es

fromz:;of:rsrceiT|ta/tyioo'ia€eoecsh:'oatctceo'#tic:hcyuhnet||€ah:e:tpai|!evda|::O,gerevaoc'£:5:aj:dji:rcefsse:
when  the  voltage falls again  below this  va.Iue.

is:iu:gem;I::jiii:±a:t;:;:Ct;h:as:§|°:tt:hi:C:,r#n!tha:n[;:tshoeFa:i,loyeo¥!{#:a::eu¥,:#::g;:cej:|ahn:t:

}i§:#ii;{o;tit;;!iuit;i;ai}ib§:I;iipgj:n;e§:;i:i:a;£#t;i§Se:i:£;a;eij;iics:i;5:b:;;::S;i:I:t§::;;::mini¥##
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Magnetrons

:i:u:.ffij:a:d::;!j:q::,:t:ocuy:§.i;i!.!`!;e.#n:i!.?i;;i!.,;Skf:;:;:i:ag;i#ii:k::'ii:y:a:LaeE:i:e':wrlFToo:ie:i

§§;n;;;i:§§r§t;§j:;;;:I:i;;:;;i:i;;:i:;{§§:i:ilo;§j::i:;:;§§;§j;:i::i;j{;;o;i;i:§{{!:;;:V{j§:i:;:::a{ja{j;::f;;e:i;:;:::;::;:C;;:{j:i:i:;!j;;

::nrdme:x:a±j':;:|!eisr:p;eca:nna!{h;:e:I::I;!e;n:I;t:§d:csit::s::i{;C::;r;;:,:gi.::::hf:fo::I:e:q:=n£C:ycc%n£::ti!n:g;#§:e:::g:j',:e:i

;!art,::i,:a;iij;qiu;f;y:!i##i!;:s:::::£i,:j:::jij;!h;eg:e:!ni!n:ilo;s:,;::;iic:;irfj:jo!c!itr::a;:w:I.i::a:c:h:¥::i:,is;

s;;:::i|in:gF:i,i;;ii:!!?::c;;::::e::h::#u`£:;;s:p,il#s:iiin:d;s:!si¥:i?::hg;::hut;a:eie:nqut:;rf::::::ndE:gj
4.  Heater operation

i:::pYae:e:n:.::ine:hht::iiFfncueI:jr;r;e;Tt:chienra!yeet|hii#ag:Tute;!lec:t€;t?d::¥i::e:::i:St;:asg:nhdee::ho:n::i:nr:epri¥ag:i§

tempo:.tusroeT;eattme:gtToe:rj:n:„:dvteog:i::e2ozek:t.esr:jt:Rfn#€u::sthejfhfi,ac#:rnetn;:]va:f.

!iu;riiii§:3j:I;till;P§:I:|i;i;i:edi!!i;i:iid;::iiiij|i:;iiti;;:i::hs;;::::geiia!i:8:ei§:i;g:;;i:i::i!sii:§aiit:i:n:ti:ii{

3puer::t:Eo::pleesI:i3oon=h:!h=??fnifai::dnwao:fcf:tghfjd:e:::;in:n!eeTh:;iiFi::I:#3::iaef|3:::%ry:
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i[;?;:io;fhia:;e!d:ej;e:#j;::::::;ge.i:m¥e::i;.;;Lt:is;!i*::|eEifhtt::n:gi:i;mriff:=:;he:#nTeca::;:n:s:

5.  H.T. supply

:li::fi,:;i:;£?k;:;fh::!h§e!:ja:nyeuoia¥iu¥r'ii;;i;ti:a#i:hdine:g::c}:i:§i::a;#a:i;,t::|P!:€d#e:nn££te:s:

rnoI:%E:T:§w:y:ns:e:adjpc?rie:qc:a:b:I:;c:heanmg:!i:eanqoud!:ecj:rwe'nta,n;,tshmcadis:art:tnj:%r::t,:.nt;
b.  C.W.  magnetrons.   A series  resistor or current stabilizer should  be  connected

:atghn:tsuudpep'oyf!i:::::yeenet:#:ufiiEa:hsems:°dt:i:fo;Pal:ji:rda:fratgieeTi::n::r:tn:::ref:,:I:
trip to interrupt excessive arcs.

In  a c.w. valve an arc orice started  will  continue with  destructive violence

:n:i'a::p:ft;:gn#:i;¥iet#:n:,tb3:,e:ite'an:g::.:s::c::5a,infh:;nr:Slit:s::as,rii:efn:eTx¥pnft,:f:ri.:g#::

R:gj::i::nrde:rs:::eaj:ha°rEect::i:t|:itch::dijst!:nn:thaerc.ye.asg:8fnoert?:snert::gdae::]r%n:

:;Pkp:y;itt?#d:{ra¥e::%:ef|;:::Ltr'on"aodudjt£?snti:=t*:e:etsq:!fr:hmeeF:ise°#'#:],.ae?°::ef:fr?s.::

!#Sihq:ii:ijh;i;::::l£;;:tij!j§i;g;;so{i:§iii!:i:i:p;i:iis§a:I:cy#n;:¥ijap;:n!,:iij;ibis;:§i::);i:;:;!i:!°;
element whose characteristics are changing  rapidly with  time.

ii,)=:::::onfdurisr:e.mi:?goi;:TbnTt;gce,:ffij;i.dosE#:tTo:n?ciftei:a?fv:i,sueei:::lttageblainnfn:oiT:t-
Too high or too low a rate of rise may accentuate the tendency to moding.

f:a:I:u;rsu::;side:§i#sc:::!t;hut:he:i#ji;:h:i::i;;t!!ijc?:°t;;e:::¥ofp::hie=¥:°i#;h:£a:'£n:::h:eii§
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:ics[jia:t;o`::i:o=c!;:,i:cp:r:e:c:'aLi#::;n:g:'i'6adn,9t:,:e:s;tioh:a::!iu.i:,'c:uferqe::t:ca;n'g:::h:rTr;yq:c::::
produced.

¥!;si:b:::'::8F:o°:d:;§ie:¥iu§i:,:i!:t:h:::arijt:e?b§;te:ei::::hji::i;s;::Oi;,:£::::i;I,:naij![;:i::::u::r:;:;:;::rris:I;n:i:

|g#sfe:kb::#§#e::Sppue:c?:,aetn3tk#::#id.:::S:h:hs°pui!kdenm°:sthanvoet:,sh:8rheds:::ethoenft:

:t:turguh:#:sa:rES::ik::oTamyayca:::S:esuvsaiui:etd°,:iaerttinns::n:ncdoens£[:i:nm#.,eaEdv::

(iii) F/at.  The top of the voltage pulse should  be free from ripple or droop.

i;ra£:3;:,:o::h;o;:i::q;:::j§;:o:;nELt;;,;;:g:i;r;;e:d;:n;:¥j:,i,;mp:T:i:¥:f;r:a{:;::;:;ge:::hb:r%ra::e::C:d;tr§§:

#:h:R:t:h:ihn;:C:{a#;:hti:;:f§i]:d:8::ypYp:e:uicijn:E¥jt#i:e::S;a:k;:;°a;R::eie#a°#r:[a:c%ep£:']ltf:W:::h::

;h:a;;;p;etti!;r::[°;:S;i::i:§|i:b::d!ii¥y¥::s:a:;:.fta!|::§]:get::!iiba¢;Zo:¥!#j::n#i!±!j;e;:S!fg:i!e:.aE:;

inbcnr::#:sh,gf.Ee:te::i:I:FtEjc!:i#b:tfht:r:!§:c:i::c:!nntaoTdgy::s::`#:;ott!'n.%r::r:e:c:#a!i
overheating and  arcing.

isconsfecraaubtify°Toj:givtehna:htaht;WE:::farnj¥e?ulse-forming-networks,therateoffaH

6.  Magnet design

shouldYeh::n::%eTaa8snteot::::;r:nvteed8rda:s#nthoftieag:=8.netronthevalvemanufacturer

::u:gogt:i:c:o¥:s:::a:#,i:::ea::f;i:Egpfe;e::I,::m§::;:t:hj[jt:i:=Ecjef:§t;::e:,:eevjas;j%::,e:T:[a;s::::e§e::Tus:s:t§{:::g{Pkj
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Faa#.it[c:'i:,:3n:ifa::I.o:nhs:s::Tuv:ech¥aT.ng:R,:::ue:::;a:i:e:f:i;#.et?i?:::ntoofav:1:

7.  Stray fields

::;::::e':;in:!gn:g:!':;:::is€tara#eigl:,:,::ec#'fa,:L#:atrLoe#:eg:eLcet¥:h:;!fs:e!e:ct:elf:e%¥:o:nhL3:

;;h::Tj:I:;gf;:;a:;[u§:;:j#:#;g;:eg{;::::;i;§§§:ra;:i:::::;n:i:e;;;:s§g;::i;a;i:§j:;i::e:::::i:#e:e{:;:¥§;;i
clause  12, `Dangerous  radiations'.)

8.  Cathode connections
a.  Coo/I.ng.   Attention  is drawn to Clause 206 d., and to Clause 704c.

a       ifit;hi;S{¥#::;i:i::hi:i;in:bid:::;:iii§e¥ja;!jt:a::i!r:i:ih:i:i;i;;:;:;i;!§i';;e;iu§i:#jri:i:e!a;i:!§i:i}iijec;e;

contribute to burnout.

thesec#2::,:E#:s:,:i:s:oardmeetrootfh::fi*aj:dcjonngstwrxffiLof::so:::€t:let:at#::otRn£:joofnt£:
magnetron.

9.  Output connections
lt is important that the type Of output connection should be that specified  by the

manufacturer.

;ni:::;8;ni::a:e:;ii:e§;;;§j;n;ti:i;iis:j¥::h;i;tio:i;;inn:;§h;:::o;:§ni:iijs::;=;i::i:#:::;!ii!j;i:ji§iii:'i;;!§i;i
upsect[:ewi::o°tfl:tatE'haitnegca°nudp]j85sigi;eadus°effca?]°ukr::?utE]:nfj::oyic.eyersomay

ZL=
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'0.  Loading

::#n!n:c:oe:;i:e:g?ona!:;nn5j,!ti!,r:.h:pu#,i:nhd:u:Gin;a.:rL=a:;::u;ffii:sntn:io:r.yaaEnB,re:r,:;ri:::n:is.3n:shas.?
standing wave  ratio.

11.   In§taLIIation

!f:t.i;,:%:i:g:ijnii:n!;lhg:::i::e:::faTini:,.:;.:j!¥t,:iuvi#;eSvi:#e#:e::e:£:;::h:,.:e:a;n,ija!¥::e;i:p!aigj!i.i;
should  be tight.

Either dirt on the insulating members or loose connections may give rise to arcing.

causepsat::[ieYs°t°J::°ru:tda[:::,b;r::fddjnf:rp:'j=j:o8raht[gahnyv:jt:::tbhr:aE:S#ent.jcfie'dmay

#:s;Cia;tie:neijoia,|ijn;il:iii:ia,::ci:;::e;!d;sg!!:st!aiiiiiij:i;I:i:nI::Ei!;d:5!::;gj;:|!io:;|!!iitgi::;liji'!

i:rmaa#te::n[¥cesec¥:eju.,t::a:i:u:ahr:#|ovna!V:SepiaoYdes.be;#e°umta°nfu%=:rt::ns{°oruTd'°bne8£Feed

ieljle!n:!i;e;;ii::i;c!ie;;:t;hi:i::;n::;igjej:;:p#ii;i;a:i:;;i:;ii:1;e!aiyg!i:;ij!:::::i,iifi:I;:s:c,iu!i:!s:i:ij':::i

g£:Fk:nbisnt¥h°±V;gal:e|iat:Lnae;y¥'!t:#:rnge:t:te:nntdTead8"=f:fuvyyh::;#d:daar:abge:nd8u€t::dm!::;afiif:i

#fa.in:c!ieonm:cof,:I:|ifn:.!j:;s;;::::tT;,:trtr;e:,iit:h:e!r!j:gem:p.:terf::j|#:c;h:ig:r.Ec,::.::rt;i:detgtEc'Te:£aE!eg:
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12.  Dangerous radlations

i;ii;;Iigi;:i:;ii!:1;ii;Iiiiiji:;:;:ie;!i;i:;ii:i':ui:t!Ii:;i;i:;i:iriiiuu;;#p;pi::ii;i;i:::!i:!i::i:y;¥:;¥gi¥!

:;;op5e:r±n:e:;ed:::;e!#i,a£:!e!.;s:#e::¥dvfa:e?:dt#;hge:%t¥v:e:t:hn:gh:e#sS:a:i::::cnteh±y:,b:°hga¥n:d:::,u:a:

ii§j:8drigii§::::i#y;s¥::|§jhti!s:b;;::;ail:g:jt!!;:|i|!:,ei::t:££:e#f#cfs:%tr:e;:b;r;,:is8:tpu!:o:::8:b:}::%i!j:a:f
toavo|#LSuecvh!dhej:::roft#:etT::S:;nt::aannaopdpe|eciablelntensityofx-rayscorresponding

;.?sTa:t,.ea:n!::r:e:c£.Tog-i:c:;:a.:ieono;:::til!t::n3:itoennat'iaiso:bmoi;:io5Bo?onvR3#fi'obg:i:::iteer=Lo:
13.  Storage aLnd transit

packingM::i:t::jnt;bT:trajcn£::''ed  !n  the  equipment  Should  be  stored  in  their  original

of the:fr!:itnea8ir;i-cmk?£:,e:hvea!X:::r:i:tn°E::wa:eanct'::e:adgj:i:C:atyhacanutstasos=:::rt::ns:::
demagnetization.

suchasGc°o¥rossti::8o::::g|t::innsgs:a°#dobre,:rp°aYidme:n:°o?rei:ectnrtj£Tnas8ue]a::o::teri°rat'°n

s:i.:,u:,g.e¥;si::i:i[::,:i::t:i;ff::[pr:a:ffc::r:,i;;ci:eEij,I::::::::;::sci';i#:£te:nn;ii!t#;:g!£h:eh:ot:TgoesTpfues5j

Magnetrons should always be transported in the packing designed for the purpose.
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%:Ifj:eT.a:Se::c|r!rp:0:1::ira:s::tn:-:P:c:t#:d:e'fa:n:dntaabeteito:nr:ci:o!#at¢£::::lit(::M:Si:8#8:n;:gtgi;i
more  efficient  operation,  longer  life  and  easier  interchangeability.

DESIGN  RATINGS
Minimum  peak  power output

I:antnagn:adneg:o,tage
Peak anode current
Heater voltage
Heater current
Magnetic field

E::::|eenpgett[tionfrequency

MECHANICAL  DATA

iiijj#;i;:::;:a::n,mum)
MAXIMUM   RATINGS

#:#:gF:e::y:c,;:n!tehrinput
|v|aximum  v.s.w.r.
Maximum  rate Of rise of voltage
Maximum outlet water temperature

TYPICAL  OPERATING  CONDITIONS

Ejueifsdesdt::;nti:hn

a:iskearneopde:i:i:,:afgreequency
Peak anode current
Peak power output

1550±25
2.0

500
43
90
2.0

2.0
2994-3002

40+6
75-110

8.5
8-10

1550±25
2.0

750

1.2
Any

18
64

See  Note 1

5.0        kw

3..8ol5     ys
1.5:1

loo       kv!¥
50

1375±25        G
5.0         !%

300
35
70A

1.25      MW

NOTES
1.:huestp3rveer:Svf.es:W.nr:°baet¥e°r.#ay,ay]e:iuidnedbbyeireeaenso?fr:star::::t::no;::tjt°hnewrahi:he

9.7-10.3  cm.     Such  a transition  is  shown  on  page 7.
2.    The tuning range specified  is covered  by approximately four turns of the tuner.
3.     For the  most favourable  life  conditions the valve should  always  be  operated  at the

lowest possible standing wave ratio.

C`           €:   |p:;,,tit;;:n::;:H:a:g:epvuoit:as:t:b:en:auEsilib::d:::uprpe';a:t:aoineastimut:h:ap3heetrj:,e:e:teii:a:c::eosrdb:enfg?:: #:
curve on  page 8.
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Dimension Inches Millimetres

A 7.780   ±   0.025 197.62      ±   0.635

8 6.375   ±   0.062 162            ±   1.6

C 4max 101.6  max

D 0.250   ±   0.005 6.350    ±   0.13

E 4.035   ±   0.030 102.5        ±0.77

F 3.4375 ±   0.032 87.31       ±   0.80

G 7 5.63¥
H 0.125    ±   0.005 3.175    ±   0.13

I 3.375    ±   0.005 85.725    ±   0.13

K 3.625    ±   0.006 92.07      ±   0.152

L 5.250   ±   0.062 133.35       ±1.6

M 4.125    ±   0.016 104.78      ±   0.41

N 3.6875 ±   0.062 93.66      ±   1.6

P 1.485  max T] ]Z rne[x

R 0.250   +  0.0005 6.350    +  0.012

S 4.750   ±   0.005 120.65      ±   0.13

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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HOLEO,2SO
+ O.cos" (6.3S
+ 0.13)

2 HOLESa I/4``B.S.FINE.

I/4 DEEP.

8  HOLES  S/16" DIA  (7.93®MM
EQUALIJY   SPACED  ON   5.5(

(i39.7iviM)    e wlTHIN  0.Oof
OF  NOMINAL   POSITION.„

)DIAMMEDX

..i
220so,\

b`iM                         /\6.ooo"DiA:89o?;"

HOLE (0.005(7.92I

(|s2.4MM±8es4)

PLAN.

O".312DIA

MM   o.13)
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Dimension Inches Millimetres

A 5€  max 149  max

8 5i max 133  max

C 3.687   ±   0.015 93.66     ±  0.40

D 3.643    ±   0.002 92.53      ±   0.05

E 3.375   ±   0.005 85.72      ±   0.13

F i 6.34

G 0.120   -   0.003 3.050   -  0.07

H 0.875   ±   0.005 22.225   ±   0.13

J 1.648   ±   0.005 41.859    ±   0.13

K 1.176   ±   0.002 29.870   ±   0.05

L 1.340    ±   0.004 24.036   ±   0.10

M 2.840   ±  0.004 72.136   ±   0.10

N 3 .760 95.504

P 4.170 105 .92

Q i 6.34

R 4.750   ±   0.005 120.65      ±   0.13

S 0.257   +  0.005 6.52      +0.13

T 58 13

U 0.086 2.18

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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HEATER  VOLTAGE  ADJUSTMENT

11 .
O.S                    I.0                  I.5                  2.a                 2.S

POWEP   DISSIPATED  IN  VALVE   (KW)

Page  8
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PERFORMANCE  CHART

.I5045cO3S• ::::i:::

•

I.I .I . 11 I. .. . I.1'..I.... I.. 11 11 .I ..I ....II I 11 11 .I I. .i. ..........I ..11 I ...I ....... I.
2.SW I.I........ .111 I 11.. 11...I. I.... I..I .I.I ..I.I.I .. I."....•.. I... I..I -..I-. . .,1'. •=..II I .I .I .. . .i..I

I . 11
I MW

.I
2_ 0MW11

. u.I ....II
I.0 V

1=11 .- - ..I .1==!
I ..I ..=ii. I..I . I.I '.I.II.11 `..I.. ..I I..I.Ill.,I.11 .I .. •.I •1...',I 1111.1111 I. 1.i •=1.I1111111,. .I I. ..i. Ill.I,1., .I .. ... i.i.II I,1111111 .I .. 111 .....
I I,1,I,111 •1 I ... I..11..I 111.Ill,. I.i.I

•
i...I|ill,I..I I||.I ===|iI||,||n,

®111 1111,1111 •1 .I
•11    Ill,,I ..I ...1,....,'1 .I11. 11111.1., .. 1=I.I 111 n...,li 11 II ...I,. I. I I..11 11        1~± I I.I I.... I.•---||HIill i...I il.||,

. I.... i |||||I,iii==lI.... ...'1.. .- I.I I,||illl .!1 I.... I.- I. I- ...... ==i=l ..Ir.I I.
''i

. L

I11..I ....I •1 I=.I.tl 11. I
====i T.i,.,|||||| . I...I ||i,ii,,,,.I1=..',.I ... .. ..I.I.I...I, '.., ..

•
IoO-I====i i:ii!i..I.i 1 .I I aI. il`==::i. \ .

i
I. 11 i. I

+ ::::i= .

4o0
0

.. \

• •
111.11111

eo

t

--..
cO

.
Ice I

rl PEAK    CuPPENT    (A)

Associated  Eleoti.ioal  Industries  Llm[ted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435

Page  9
Issue   1

Feb  1962
rm-55/BMlooi



®

®

u



ts`   :-` r.:

T

JIJ

8,,,i

_._^
:E=-

E

H

1

a..
B=

1HE

E,Em-\,
^`
`(

.A
`ffl` ,  \-Ti~

I °i|iEEoo'iEEEii-EEE°EE.

iEEERE ill.I

L=T:
IIE

i.EEoiEDELEEHEI

I         :1..-"{:;'-i..

X Band Pulsed Magnetrons

i!*     iv  I  0

J

t

i,;f`.f

EHEH.H[-EEEnEH[EE
Ht

EE|EE°|EEEEj|E°|°E||EEEEEE=EE|iiiE.



a This  series  of  fixed  frequency  magnetrons  have  indirectly  heated  cathodes  and  forced
air  cooled  anodes  (see  note  1).

DESIGN  RATINGS
Minimum  peak power output
Frequency  ranges

Peak  anode  voltage
Peak anode current
Heater voltage (see note 2)
Heater current

MAXIMUM  RATINGS
Ivla.ximum  mean  input  power
Maximum  pulse  length
Maximum  duty  cycle
Maximum  v.s.w.r.
Maximum  rate of rise  of voltage
Maximum  frequency  pulling  figure

TYPICAL  OPERATING  CONDITIONS
Field  strength
Pulse  length
Pulse  repetition  frequency
Peak  anode  volta,ge
Peak anode current
Peak  power output

MECHANICAL  DATA

#O:i#n:a:::,:,On
Output waveguide

BM1023
BM1024
BM1025

6500±100
0.1

2000
19
21

140

1`00
9390-9430
9350-9395
9310-9350

1 7-21
21
6.3
0.8

1,bz,:(,#k::i

NOTES
1.   Minimum  air  flow  to  be  such  that  anode  temperature  does  not  rise  above  140°C.
2.  The heater voltage must be applied for not  less than  three minutes  before the applica-

tion   of   H.T.   voltage   and   during   operation   must   be   adjusted   according   to   the
formula:-

Vt-- (1   -   Power  (w)  dissipated   in

120
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DIMENSIONS

Inches                                 Nil limetres
A            3.241  -0.002 dia        82.32   -0.05 dia.
a              2± dia                                  53.97 dia
C          60°        ±o°3o'
D            0.187 ±  0.002
Eli=

4.75   ±  0.05
33.34

SLOT  .a.  WIDE

9



DIMENSIONS

Inches                       Millimetres
F                  0.500±   0.01012.7     ±  0.25         M
G                 See Note (a.)         See Note (a)            N
H                0.169±  0.002        4.29  ±  0.05        P
J                    £                            19.05                         a
K                   0.620                           15.75                             R
L                  1.540±   0.002      39.12   ±   0.05

Inches                      Millimetres
1€                                47.62

Tapped 4BA
1.720±  0.002      43.69   ±   0.05
2                                   50.8
0.125±   0.003         3.17   ±   0.08

Note
(a)  Distance  of  plug  holes  to  be  equal  within   ±  0.010  in  (0.25  mm)
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BM 1023
BM 1024

I_a-,-=`       BM1025
'.I_j=.=

X Band  lvlagnetrons

ST uIllI
I_

V

BM1=
I

IsEE
II

1z    !y    !x1

:w S I -|CATHOOE     I

L±. old

L.LI CIA

'FF
'DO,

D'A_
I

'EE'  DIA

DIMENSIONS

Inches                       Millimetres

1                                      25.4

1.250-0.03131.75   -0.79
3.000±   0.062      76.2     ±   1.57
2                                  50.8

i                              12.7
0.620±   0.020      15.75   ±   0.51
0.871                            22.12
2.156±   0.015

i
1.024  dia
19

1.504-0.003
1.625-0.003
0.156±   0.002

54.76   ±   0.38
12.7

26.01  dia
44.45
38.2    -  0.08
41.27   -0.08

3.96   ±   0.05

e



®

-®

i::::i::i::

8in«0Nwh

11111111111 d8u, I11I 11111111111 I.I11..11111.. I11 II...I..1111 .I11111111111 I ..
tj I...- 11I...I n` .. I•.. I I 11 I•..
9 .I I I1111 I I I I I-® I I I I11 11111

11 11.I

ig'
11 1111 I.Ill.I.IllI. I".I I I I.I . II. I,'1'
11I. |L,r.I II. .I,`1'...,`111111,,111' 1'`..'`.,` I I I II II. I.1rlI.,`I,I.'J1II1,I1 I I .I II.)'`1'`1',1'..11111 111 I I I I I||,,.r`.,`|,Ill.|'|I I I•`..rJ.I,I,|[Jlr`I'`..I.|l
1' ]||rJ..,`',I,..I.`|||||I I I IIll,`|,J|'J.|||||||| II I I IIII.'`.I,..1111111..I -11 11

?
I. 11 I

.11 I III.I I I.1',I..111'111 II I
® 11 I..',..,I.111

.,11,I I.I.,Ill ..I I.I.I,`..I Ill I
11 111 1 II II II,. I II II I
I1,i I. 11,I Ill.L|||||. 11
IL I I IIll II.11. I,I 11 I11..I •. I
11111 11
11111 I 11 IIll.I 11 I I I I
11111 1] I
1111, 11 11 I

9,
I1111 I

11111 11I.Ill 11 I II . I
11.11 11 l|||||m I I I
1111. I. .I,IIll.I ...- I.Ill.I aa11111 11 II I I..11 .I.... '0 I I
11111 111111 IIll.,11111 Ill.E`|' I Ill • . I I
11111 II.Ill I
11111 11
11111 11111. I11.I -I.===-.
1111.

8
IIll.I I.21.I.. I,I I

11111 11
11111 I
1111. 11 I '`1
11111 .I.11' 111 I,
11111 Ill,`. 111\.Ill |L,II..11 11IL' I.I.1111 I- I
11111 IIILI|| LI===`,|||||| I.'I.Ill 11 11111111Ill.I 11I 1111111. Ill II.I. Ill.I.I Ill I . I I1111 .==1,111 ..I1111. I 11111 111 I
1111111 11I.I:,, I.1111.
1111111 11I I Ill.Ill 11,
111111. 11I I,1111111 I I I I I
1111111 .I .11 .11
1111.11 I 1',-==111 IllI...... I Ill.I ..I Ill
1111111 I I.,111111 Ill 111111111 ..L]l|.II I.I
1111111 I 11111.11 Ill I 111
1111111 I 11111111 Ill
1111111 11111111 Ill I11111. 111111.I Ill111111 11111.11 Ill
1111.11 I Ill

a I
® r\,a in ®

(.^x)  3ovu:io^ sooNv   *vaci

Associated  Eleotrjcal  Industries  Limited
ELECTRONIC  Apf'ARATuS   DtvISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln   26435

Page 5
Issue  1

April  1963
4400-55/ BM I 023'





|jtj::So,ae£Xaendo:ree|sueeen:yot:ate)Tetronwhichhasanindirectlyheatedcathodeandaforced

DESIGN  RATINGS
Minimum  peak power output

5::Euaennoczerav:fteage
Peak anode current
Heater voltage (see  note 2)
Heater current
Magnetic field

MAXIMUM  RATINGS

#::::::Fu:::;:npgutthpower
Maximum  duty cycle
Maximum  v.s.w.r.

#:X::::frra::u°efn:!ysep:i„Vn°g'tfg:re

TYPICAL  OPERATING  CONDITIONS

:':e!':d:irteern:8:tt8[::on frequency
Peak anode voltage
Peak anode current
Peak power output

MECHANICAL  DATA

W°ei#n8Position
Weight  packed
Output waveguide

27
9420-9500

1 1 -1 4
10
6.3
0.8

4850

NOTES
1.   Minimum  air flow to  be such  that the anode temperature  does  not rise above 140°C.

2.:g:io:;itgei;¥r:L%i¥eus:nbdeadpup:::gf:;:r°att,I::St:::tthbreeeaTjj:sutteedsbaecfc°orredf::atpop'i#:

\

vf-,/ Power  (w)  dissipated  in

\120
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BM 103 I

CATHODE   C,OuNECTEO                   A
TO   THIS   TEf`M,NALtrk=pLUGHOLESBO,A.

Ilco

lA.

E,l
IAI-I-

I TG

I

I

H

llIIIIIIIITII-Iii-
LJJ

D.MENSIONS

Inches                      Millimetres                                           Inches                      Millimetres
A          0.500±  0.01012.7     ±  0.25                F           0.620max              15.75max
a          0.169±0.002        4.29   ±  0.05               G          1.387±0.020      35.28   ±   0.51
C           2±                                 57.15                                     H          0.064                             1.63
D         3          ±  k          76.2    ±  1.59              J           3Tt                          77.79
E           0.125±0.005         3.17   ±   0.13

Page  2



a   DIA. EQUALLY6  HOLE.a

SPACED   ON    S    P.C.DIA.

DIMENSIONS
In.ches                                  Millimetres

3.241  -0.002             82.32  -0.05
3oo        ±  o°|5'
600         ±  00,5,

0.187  ±  0.002                4.75   ±   0.05
0.187  ±   0.002                4.75   ±   0.05

i*                                   7.94
0.201                                           5.11

2.875  ±   0.010              73.02  ±   0.25
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DIMENSIONS

Inches                       M.IIIimetres
T               4.800  ±  0.020    121.92  ±  0.51
u           2k                        52.39
V               4i¥                            112.71
W            3.355   ±  0.020      85.22  ±  0.51
X             1.570  ±  0.020      39.88  ±  0.51
Y              3.000  -0.012     76.2    ±  0.30
Z               1.562  ±  0.020     39.67  ±  0.51

Inches                      Millimetres
^^          Z5                        S3.9|
88            150
CC             1                                 25.4
DD              i                            12.7
EE              0.870±0.020      22.1     ±  0.51
FI=                 1g  dia                         44.45  dia



I,I o.0 11.0'0 11
010

I
11I 1111 IIH.|||||||..

8

.. I I 11   ,   Ill.I a
I I RE:iiiiIll.. IllI 11111.'....-

1111 11.
====: 1111I"I 1111

I,

I,,I . I I 1111I 111.1111

8
I

I
I,

u,
a0 5,..

0u,r` I
(

8
~

I I

I
I.I 1111111111|||m

=
jl I 1_ 11 11111I 11111111 Ill .,`1I I..11
El

I-

0a11. ...1I..J| ®111Ill I I.
a

\

fv010

8
•=R

a 9 r ® V,

11 . I

(")  a9VIio^-aaow  *v]d

Associated  Electrical  Industries  Limited          Page 5
ELECTRONlc  AppARATUS   DIVISION                                                                                                                   Issue  1

Valve and  semiconductor sales  Department                                                                   April  1963
Carholme  Road,  Lincoln.      Phone   Lincoln   26435                                                              44oo-55/BMlo3l



e



X  Band  Magnetron               BMlo

Toh;ie!ds aan:::a(bs'eeeT:i:e{t):°n  Which  has  an  indirectly  heated  cathode  and  a  forced  air

DESIGN  RATINGS

Ei:iTag:;adn:ge:aof,st!::::eoz,tput
Peak anode current
Heater voltage (see note 3)
Heater current
Magnetic field

MAXIMUM  RATINGS

#:X::::rue,::[j:npgutthpower
Maximum  duty  cycle
Maximum  v.s.w.r.

#:Xi:::;ra::u°efn:!ysep:i[jvn°g'tf8:re

TYPICAL  OPERATING  CONDITIONS
Field strength

::i:k::r:e:P:et:t:i:,ntofgr:quency
Peak anode current
Peak power output

MECHANICAL  DATA

%O:i#n:a:::i:ion
Output waveguide

6000  ± -50
0.5

1440
15
ET

65

k8)

NOTES
1.   Minimum airflowto  be such that the anode temperature  does  not rise above 140°C.
2.   The tuning  range specified  is  covered  by approximately 1S turns  of the tuner.
3.;ophrF+ife:¥rovf°Lt.aT8.ev#tuas:ebaendapdpu'i::g`:;e:a°tio'nesiutshta3et:drjeuest:inauctceosrdbj:fg°te;#:

V,- (1 -Power (w)  dissipa.ted  in

120
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DIMENSIONS
Inches                                Millimetres

A              6oo  ±  oo3o'
a               0.187   ±   0.002
C                1.312   ±   0.010
D              0.250  ±  0.002
E               0.250   ±  0.002
F                0.620   ±   0.010

4.75   ±  0.05
33.32   ±   0.25
6.35   ±  0.05
6.35   ±  0.05

15.75   ±  0.25

a



'G

=

'` L` ,

IK,

'N

H_iJ

OIA.

-II-
'

L

11 'Ae

DIMENSIONS
Inches                         Millimetres

G          0.500   ±   0.010         12.7   ±   0.25
H         i                                     19.05
I            3.000   +   0.062         76.2   +   1.57
K          1.250   -0.031          31.75  -0.79
I          2±                               53.18

41    -   0.002
00   ±   0.003
00   ±   0.003

Millimetres
6.35

82.32  _  0.05
22.86  ±  0.08
10.16   ±   0.08
19 .05
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X Band Magnetron AEI

DIMENSIONS
Inches                                   Millimetres                                                  Inches                           Millimetres

S           2± max
T1£
u1±
V1±
W±
Xlt

53.975  max                   Y          0.062   ±   0.005
44.45                                Z          0.125   ±   0.003
38.1                                  AA      0.620   ±   0.020
28.57                                88       1±
12.7                                    CC        0.71
28.57                                DD      2.062   ±   0.031

1.57  ±  0.13
3.17  ±  0.08

15.75   ±  0.51
38.1

1.80

52.37  ±  0.79
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PERFORMANCE  CHART-.5 us pulse length,1800 p/s.
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DESIGN  RATINGS

::a:iTag:T:n:ge:ao[,st::e¥o;,tput
Peak anode current
Heater voltage  (see note 3)
Heater current
Magnetic field

MAX.MUM  RATINGS
Maximum  mean  input power

#:X::::3::syec,yecn,:th
Maximum  v.s.w.r.

#::::::frra::u°efn:jysep:{i.Yn°!tf8:re

TYPICAL  OPERATING  CONDITIONS

:juei'sdeiternegnt8hth

3:|Skearneopde:i:i:,:afgr:quency
Peak anode current
Pea.k power output

MECHANICAL  DATA

i::#!n;aa:v:e;:u.I::

5000  ±   50
0.5

1400
14

9
35

23
9040-91 20

10_14
9
6.3
0.8

5000

100
1
0.001
1.5:1

250
17

]'b74?i(?:§iAkng}

No.16

NOTES
1.   Minimum  air flow  to  be  such  that  the  anode  temperaturedoes notriseabovel40°C.

2.   The  tuning  range  specified  is  covered  by  approximately  1S turns  of the  tuner.
3.   The   heater  voltage   must   be  applied   for   not  less  than   three   minutes   before  the

ioprpii:?::OL=  Of  H.T.  VOItage  and  during  operation  must  be  adjusted  according  to  the

V,-- (1-Power  (w)  dissipated   in   anode)

120
volts

Associated Electrical  Industries  Limited
ELECTRONIC  APPARATUS  DIVISION
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I

DIMENSIONS
Inches                                Mill imetres

A              600   ±   0030,
a          0.187  ±  0.002
C           1.312   ±   0.010
D          0.250  ±  0.002
I          0.250  ±  0.002
F           0.620   ±   0.010

4.75   ±  0.05
33.32   ±   0.25
6.35   ±   0.05
6.35   ±   0.05

15.75   ±   0.25



'G

=

IK
N

I D

HJ

lA.

I--Ilk-
L

-|JIII-
.''..` `-...

M I
8blA

DIMENSIONS
Inclies                          Mi llimetres

G          0.500   ±   0.010         12.7     ±  0.25
H          8                                         19.05
J           3.000   +   0.062         76.2    +  1.57
K          1.250   -0.031          31.75  -0.79
L           2j±                                    53.18

4
3.241    -   0.002
0.900   ±   0.003
0.400   ±   0.003

Millimetres

6.35
82.32  -  0.05
22.86  ±  0.08
10.16  ±  0.08
19.05
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S O'A.

I

''

i
I 1I jr WWi lL 'I

Xi  -ip--I

L  DD
I

Y

88I_I

CC

D.MENSIONS
Inches

S           2E max
T18
u1±
V15
W±
X15

Millimetres

53.975  max
44.45
38.1

28.57
12.7

Inches                       Millimetres
Y          0.062   ±  0.005
Z          a.125   ±   0.003
AA      0.620  ±  0.020
881±
CC       0.71

28.57                                 DD      2.062   ±   0.031

1.57  ±  0.13
3.17  ±  0.08

15.75   ±   0.51
38.1

1.80

52.37  ±  0.79
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The   BM20L  CW  Ma.gnetron  is  intended  for  industrial  microwave  heating  applications
at  frequencies  near  900  Mc/s.

Two versions are available, one giving output into a 3  inch  diameter coaxial  line,
the other  into a  No.  4 waveguide.

DESIGN  RATI NGS-D.C. operation

Frequency  (U.S.A.)

(U.K.)
Power output
Maximum  v.s.w.r.  all  phases
Nominal  efficiency
Cathode  heating time

MECHANICAL  DATA

Minimum  cooling water flow
Cooling air-utput seals
Cooling air-fflament seals
Weight

2.2 gal/min  (10  L/min)

20 ft3`min  (566  L/min)
5 ft3/min  (142  L/min)

17 lb 4 oz 7.8 kg)

NOTES
1.     Design  details  of a suitable  electromagnet are available.

2.     Design  details of a suitable output launching section  are available.
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I.    DESCRIPTION

The BM25L magnetron  has been developed  primarily as a power source for r.f. heating
applications at nominal frequencies of 892 Mc/s. and 915 Mc/s.   A power output of 30kw.
can  be obtained  into a matched  load, at an efficiency of approximately 80°/o.

The  magnetron   has  a  directly  heated  tungsten  spiral  cathode,  and  the  output  is  a

probe  which  radiates  into 92-  inch  by  4g  inch  aperture waveguide.   The  anode  is  water
cooled, and the output window, cathode terminals and seals are forced air cooled.

The magnetic field  is  provided  by an iron eased coil  into which the valve fits, and  which
is  integral  with  a waveguide  launching  section.

The   magnetron   may   be  run  with  fixed   magnetic  field,  or  with  the  electromagnet
connected  in  series  with  the  anode-a  mode  of operation  which  markedly  reduces the
variation  in  output power with supply voltage changes (see Section 4).

The  magnetron  is  normally operated  from  a three-phase  bridge  rectified  supply,  with
or  without  smoothing  choke,  whilst  the  cathode  may  be  fed  from  a  single-phase  a.c.
supply.   The  choice  of supplies  and  degree  of smoothing  in  any  particular  application  is

governed  by the  permissible  power  and  frequency  modulation  of the  r.f.  output,  these
being  determined  mainly  by the  anode  current  ripple.

2.    TECHNICAL   INFORMATION

2.1.      H.T.Supply

Filament  Supply

Operation
Freciuency

Anode Voltage
Anode Current
Frequency  Pulling  Figure

(for 1.5  :  V.S.W.R.)

2.2.     Filament

Filament Voltage
Filament Current
Filament  Current,  surge  limit
Cold  Resistance
Warm  up time

`  D.C.'  from  6  (or  higher)  phase  rectifier.

A.C.  at  mains frequency.
Fixed  or Series  Field  (see Sect.  4).
892±5  Mc/s.  or 915±25  Mc/s.
14  kv.  maximum.
4 Amp.  maximum

2.25  Mc/s.

12  Volts  rms.
115  Amp  rms.
250 Amp  rms.
0.03 ohms approx.
10 seconds.

^ssoc!ated Electrical lndustrles Limlted
ELECTRONIC APPARATUS DIVISION
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Dimensions  in  inches  unless other\^rise  stated.
Fig.1.   Outline  and  dimensions,  type  BM25L  magnetron.
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2.3.    Cooling
Anode Water,  maximum outlet

temperature
Recommended  Flow
Electromagnet Water
Output Window, air

Filament Terminals,
maximum temperature

Alr Coolant

2.4.    Mechanical
Mounting  Position
Overall  Dimensions
Weight
Magnetron  Outline
Magnetron,  Electromagnet,

and waveguide assembly

50OC.
10 litres/minute,  minimum.
1.0 litre/minute.
20 cubic ft./minute at 2 inches

water gauge.

1 20OC.

5 cubic ft./minute.

Axis vertical,  up or down.
17  inches  X  7 inches dia. excluding water pipes.
10 kilogrammos
Fig.1.

Fig.  2.

3.    TYPICAL   OPERATING   CONDITIONS

®

A

3.1.    20kw. Output
Magnetic  Field
Anode Voltage
Anode Current
Filament Voltage
Filament Current
Voltage Standing Wave  Ratio

presented  by the load
Frequency  Pushing
Frequency  Modulation
Frequency  Pulling  Figure

3.2.    25kw. Output
Magnetic  Field
Anode Voltage
Anode Current
Filament Voltage
Filament Current
Voltage Standing Wave  Ratio

presented  by the  load
Frequency  Pushing
Frequency  Modulation
Frequency  Pulling  Figure

Magnitude
1350  Gauss
11.5  kv.
2.1  Amp
11  Volts

See Note
1,2

1,4
1,  3, 4
1.3

106Amp                                   1,  3

3:1

0.7  Mc/s.  per Amp
0.2  Mc/s.
2.25  Mc/s.

1450  Gauss
12.5  kv.
2.4 Amp
10.8 Volts
103 Amp

2.5   :  1

cO.4 Mc|s. I A`mp
0.2  Mc/s.
2.25  Mc/s.

^ssoclated Elec(rlcal lnduetrle® Llmlt®d
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HEATER    LEADS

(AREA  COPPER  0.046 SO. IN.)

MAGNET  a   VALVE   COOLING

Dimensions  in  inches  unless  otherwise  stated.

Fig.  2.    BM25L  magnetron,  waveguide  and  magnet outline.
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Fig.  3.    Electromagnet  characteristic with  2,450 turns of 15  S.W.G.  wire.
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3.3.    Notes

1.     All coolants must be applied  before switch on, see Section  2.3.   For installation
see  Section  5.

2.     This field  corresponds to a  magnet current of 3.3 Amp.   See the characteristic
of  Fig. 3.

2a.  This field  corresponds to a magnet current of 3.6 Amp.   See the characteristic
of  Fig.  3.

3.     Before  the  H.T.  is  applied  the  initial  values  of  filament  voltage  and  current,
Vfo   =   12   Volts   and   Ilo   =   115   Amp   respectively,   should   be   applied   for
10 seconds.

When  the  magnetron  is oscillating  Vf  and  lf should  be  reduced  to compensate`
the  back bombardment  heating.   The values given apply for  matched  r.f.  load.

Maximum  life  will  be  obtained  if  the  filament  voltage  is  decreased  until  the
filament   resistance   Vf /lf  is  the   same   as   that   when   the   magnetron   is   not
oscillating,  that  is  Vfo/lfo.

For  operating  points  shown  in  the  performance  chart  of  Fig.  4,  or  the  Rieke
diagram  of Fig.  5, the values of Vf  and  lf  are given  approximately by Vf  ±  kvfo,
lf  ±  klfo,  where

k-v/
Vfo         .            `fo

and   PD   ±   anode   dissipation   (Watts),  taken   to   be   Vala  (1i),1  where  ny   ±
efficiency.

When  the  r.f.   load   is   reasonably  constant  Vf  and   lf  can   be   reduced  a  fixed
amount  using   manua.I   or  switched  control,   but  where  the  variation   is  con-
siderable,   more   accurate   compensation   can   be   achieved   by   an   automatic
control.

4.     The  internal  impedance  of the  H.T.  supply should  be  such  as to  limit the  peak
anode current to 24 Amp  in the event of the magnetron arcing.   An automatic
cut-out should  be  incorporated  to  switch  the  supply  off  in  this  case,  and  with
the  failure  of any  coolant.

5.     This  is a  maximum  value for any  phase of volta.ge  reflection  coefficient.

6.     The approximate steady state value  including the contribution  due to thermal
effects.

Page 6



7.     Typical  peak to  peak value obtained  using an  H.T. supply with  6  phase  rectifier
and 5  Henry choke  in  series with the anode, giving an anode current ripple Of
0.16 Amp pea.k to  peak.   Without the choke a ripple current of 0.56 Amp peak
to  peak, and  peak to  peak  modulation  of 0.7  Mc/s.  is typical.   The values apply
with  matched  r.f.  load,  and  a.c.  filament current.

8.     For operating  points  in  the  " sink "  of the  Rieke diagram  the  magnetron  may
stop  oscillating,  or  oscillate  in  another   mode   if  the   V.S.W.R.  exceeds  this
limit.    In  the  event  of  oscillation  in  another  mode  the  H.T.  supply  must  be
switched  off for  restart.   Prolonged  operation  in  this  state  may  cause  damage
to the valve.

9.     For a V.S.W.R. of 1 .5  : 1.   The Frequency Pulling  Figure is fixed  by the distance
of the short circuit  behind the  magnetron  probe,  nominally equal to 26.75 cm.
for  915  Mc/s.  valves  and  27.75  cm.  for  892  Mc/s.  valves.    The  optimum  short
circuit position  is quoted for each valve on the test sheet.

t = 912  Mc/s
i:. i i: = 2 . 6 Mc/s

A

5kw             Iokw           15kw           20kw              25kw               30kw            35 kw         40kw

\ II \ \ \ \
\

\.+-850/o \
\ I- \

IIl'lL,
/

\ \ \ \ /
\ \ \

®r3
a/

169,

0,\

\

\
.\

'L

\ \
\

\

\`
\

a,\
130\`\ \
1o0

`,>

\ \ iiiil
I \ \

L
I.a                                         2.0                                         3.0                                        4.0

ANODE    CURRENT    (AMPJ

Fig.  4.   Typical  performance  chart.
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Fig.  5.    Typical  Rieke  diagram  with  series  field.

Page 8

0

®



BM25L

a

_®

4.    OPERATION   WITH   SERIES   l=lELD

With  the  coil  of the  electromagnet  connected  in  series  with  the  anode  as  shown  in
Fig. 6, the  magnetron threshold  voltage VT  (approx.  equal  to the anode Voltage at zero
anode current, see  Fig. 4),  becomes  proportional to the  anode  current  and  curve  of Va
against  la  for steady currents,  and  is obtained  as given  in  Fig. 7.   The slope of this charac-
teristic,  which  depends  upon the  number of turns  in the coil,  is  much  greater than  that
with fixed field  (compare with  Fig. 4), and  hence the  power changes with supply voltage
variations  are  correspondingly  reduced.   This  is  one  advantage  of the  series  field  mode
of operation.

Operating  points  to  the  left of the  line  can  be  reached  by  supplying  a  biasing  current
through  the  coil.   Assuming  an  initial  biasing  curl.ent  the  behaviour  is  then  as  follows.
As the anode voltage, and  hence current,  rises from zero the increasing volt drop across
the  magnet  coil  causes  a  decrease  in  the   biasing   current,  and   a  Vala  characteristic  of
reduced  slope*  is obtained.   Beyond the  branch  point shown  in  Fig. 7 the  biasing   current
is zero and full series field  behaviour is obtained.   The cha.ra.cteristic  is  raised  or lowered
in  accordance with the  biasing  current and  threshold  volta.ge VT, and  with  a fixed  supply
voltage this enables the  power output to  be controlled  in  a.n  economica,I  way  by varying
the  magnet  current.    Since  the  slope  of  the  characteristic  depends   upon  the  magnet
coil  resistance  there  is  a  slight  drift  of the  operating  point  as  the  coil  warms  up.   This
can  be minimised  by  making  Rb  large compared with   RM, or  by using a bias supply which
behaves as  a constant current source.

With  series field  anode voltage cannot  be applied  instantaneously without biasing field
current,  since  a  tra,nsient  voltage  approximately  equa.I  to  the  a.node  supply  voltage  is
developed across the magnet coil, A method of starting is therefore to increase the biasing
current  to  raise  VT  above  the  no  load  voltage  of the  H.T.  supply,  switch  on  the  H.T.
voltage, and then  reduce the biasing current until the required operating point is reached.

*InproportiontoR5E=,whereRbistheeffectiveinternalimpedanceofthebiasing

supply,  and  Rm  the  magnet  resistance.

With  series  field  the  stability  against  load   mismatch   remains  the  same  as  that  with
fixed  field,  but  the  variation  in  a.node  impedance Va/la with  phase  of  voltage  reflection
coefficient  is  reduced  by  a  self-regulating  action.    This  leads  to  a  power  variation   (see
Fig.  5 for  example)  which  is  mainly  determined  by  efficiency  changes.

Precautions  should   be  taken   to   prevent  excessive   load   reflection   as   stipulated   in
Sections  3.1   and  3.2.,  since  operation  in   unwanted   modes   is  always   possible  with  full
series  field,  following  a  cessation  of oscillation  in  the  proper  mode.
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FILAMENT/CUPIBENT   SUPPLY
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Fig. 7.   Characteristics with series field  (electromagnet 2,450 turns of 15 SWG  wire).
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5.    INSTALLATION

The  valve  is  constructed  from  metal  and  glass.    Reasonable  care  should  be  taken  to

protect  the  valve  from   excessive  shocks   when   handling   and   after   installation.    The
mounting  position  is with  axis vertical, either  up or down.

R.F.  connection   between  the  magnetron  and  waveguide  launching  section   is  made
by a copper washer  retained  on  a spigot on the valve at the base of the dome window.
The  valve   must   be  seated   squarely   in   the  electromagnet,   and   the   retaining  screws
tightened  up uniformly to ensure proper contact at the washer.  A new washer should be
used  each time the  magnetron  is  inserted.

The  magnetron  dome  window  is  forced  cooled  by  air  ducted  over  the  dome  by  a
flanged  insulating cylinder.   To obtain  proper cooling it is  necessary to ensure a uniform

gap  between  the cylinder and  dome.

The  cathode  terminals  mLlst  be  securely  clamped  to  rna.ke  proper  contact  and  avoid
overheating.   Cooling  is  by  forced  air  through  a  duct  attached  to  the  small  cathode
terminal.   The terminal  should  not exceed  120 °C.

^ssoclated Eleotrical Industrl®s Llmit®d
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CW Magnetron

Provisional  Information

;:a:t:B:!c:ag:7!i:a3,:otn:s#;#::rf:,,u:?nnTcnxte:c:a:t:heo:dra::;lil:ee'fn;I;:i;:::[ig;adrainlyha:ear::Toi:.oubI::i
within  a glass  dome.

DESIGN  RATINGS-D.C. Operation
Filament voltage
Filament current
Cathode  heating time
Anode  vol¢a.ge
Anode current
Power input
Power output

i[§;We.nR:ya||phases

(:i:W:R::::::ic=:!#:::(Feeaakn,)

Nom            Min            Max

2410

1A
3kw

1.5    kw
2490 Mc/s
2.5:1
4.0:1

10.0:1

DESIGN   RATINGS-A.C. (50 c/s) Operation                   Nom          Min            Max
Filament voltage
Filament current

Sea:Roadneodh:avtiTtga::in(:onductingha,fcyc,e)
True  r.in.s. anode voltage
Peak anode current
Mean anode current

::w::;nuptuptu(i:aena'n)
Conduction  period

i:§3#nR:ya||phases

¥`:i:W:R: :::::::::: #::: (Feeaakn,)

MECHANICAL  DATA
Cooling water flow
Cooling water temperature

W°e#tn8Position
Tube  axis  vertical
1.25  lb  (0.567  kg)

Notes

i:   B::i!: !:::i !S :, : S:ii::3,,: :,uetc;::Taaugnncehti ::es:::ii:anbLer.e ava.i,ab,e.

88'04   t!
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TR and TB Cells

continued

119

Cross section of aL TR Cell

rH

1.  Waveguide  body
2.  Windows
3.   Flanges
4-.  Window frame
5.  Window pane
6.   Iris

7.  Cone
8.  Cone
9.   R.F. gaps

10.   Diaphragm

11.  Tuning screw
12.   Exhaust  hole
13.   Exhaust cone
14.   Glass seal  off
15.   Primer electrode  tip
16.   Primer  lead
17.   Primer cone
18.   Glass  bead
19.  Top  caps
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BROAD  BAND TR  CELL
A broad band TR cell consists Of a section Of waveguide hermetically scaled at each

end  with  windows  set  in  flanges.    The  windows  have  metal  frames  with  glass  filling

sultably shaped slots and thus forming electrical resonant clr€ults tuned to the required

frequency.
Inside  tlie  `^/avegulde  section  are  two  resonant  structures,  each  formed  by  iris

inserts together with a palr of cones, the latter forming a small r.f. gap.  One cone out Of

each  pair  is  set ln  a  diaphragm.   Its  axial  movement  is  controlled  by the setting screw

whicli  is adjusted to glve an  r.f. gap  required  by the frequency band pass characteristics.
The valve is exhausted and subsequently filled with a mixture of gases through €he

hole in the exhaust cone and then sealed off.

There is a continuous d.c. glow discharge between the tip Of the prlmer electrode

and the cone.  The primer electrode is negative with respect to the cone and consequently

during  the  discliarge  a  small  proportion  of  the  electrons  will  stray  into  the  r.f.  gap
through the hole in the primer cone.  In some cases this hole is covered by a very fine grid
which completely stops r.f. noise generated by the primer discharge coupling to the main
waveguide field.   The primer electrode is glazed along its full  length Inside the valve and

sealed  in  position with glass.   It is terminated  with a top cap of standard dimensions.

The dimensions Of flanges and the positioning of holes corresponds to the standard

waveguide flanges with  which the  cells are designed  to  be used.

BROAD  BAND  TB  CELL
The  main  body  Of the  TB  cell  is  made  out  of a standard  waveguide with a flange

brazed  at one  end.   Centrally situated  in the flange  is  the exhaust cube sealed  off  by a

cold weld  process and secured with a soldered  protective ring.
At the opposite end the waveguide is terminated  by a window with a central slot

filled  with glass.   The window forms a  resonant structure which  is tuned  to a  required

frequency  by  a  suitable  choice  Of tlle  window  slot  dimensions  as  well  as  the  thickness

Of .he glass.
Behind  the  window  is  an  accurately  positioned   diaphragm  forming  a  tunable

resonance cavity.  The valve is tuned to a required frequency by displacing the diaphragm

with a tool engaged  in the tuning bar through the exhaust tube prior to its sealing off.

continued

Page 2

Lj



1.  Waveguide   body
2.  Flange
3.  Exhaust tip
4.  Protective ring
5.  Resonantwlndow
6.  Window pane
7.  Dlaphragm
8.  Resonant cavity
9.  Tuning  bar

-

Cross section of a TB Cell

OPERATION  01=  TR  AND  TB  CELLS
The heart Of a  microwave  raLdar equipment  is  a duplexer.    It  makes  possible the

use  Of the  same  aerial  for transmission  and  reception  and  thus  considerably  slmpllfles
the radar equlpment.

In  its  basfc  mode  Of  operation  lt  can  be  likened  to  a  set  of traffic  lights  at  a
T junctlon of roads.   Durlng transmission  it directs the high  power modulator pulse to
cheaerlal,andpreventsanyOfthisenergyfromenteringthesensitlvereceivingequipment
and  damaging  delicate  converter  elements.     At  the  completlon  of  the  ¢ransmlss!on
period the duplexer rearranges  itself so that during the  receivlng phase the  modulator
is blocked from the aerial and the echo energy detected by the antenna can pass dlrectly
into the receiver.

Bearing  in  mind  the order of magnitude Of various  parameters thac descrlbo the
performance  Of  a  radar  system.  the  analysis  of  the  duplexing  devlce  is  conveniently
carried out at hlgh and  low power level.

continued
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simple R.F. Head

ln  its  simplest  form  the  duplexing  in  a  radar  set  is  performed  by  one  valve
referred  to as Transmit  Receive valve, or TR cell.   It  ls  placed  between  the  magnetron
and  the  aerial  ac  a  predetermined  distance  L.   The  cell  may  be  mounted directly on
the wall of the  main wavegulde or situated  in the  receiver arm at a distance .1', equal to

:)g,fromit.

During the transmitting  period  when  the  magnetron  power  is  building  up to  its
maximum,  the  energy  travelling  towards  the  aerial  divides  itself  at  the  TR  |unction
according to the admittances presented  by the aerial and  receiver arms at the |unction.
The energy passing towards the crystal  receiver  has to pass through the TR cell and  in
the   process  of  doing  so   induces  voltage  across  each   arm  Of  the   resonant   circuits
contained  within the  length  Of the cell.

When  this  voltage.  which  appears  across  the  cones  of  the  resonant  structure,
reaches  a  critical  value,  determined  by  the  gas  composition  and  geometry  of the  gap,
breakdown  occurs  and  a  short-circuit  is  then  established  across  the  waveguide.    The
short  produces  low  susceptance,  and  therefore   high  voltage,  across  the  element Ag/4
in front.   With the help of this additional voltage a short-circuit is established across this
element and  finally at the  back of the  input window.

continued
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Spike Energy
The energy  which  contrives  to  pass  through  the  cell  before  an  effective  short-

circuit is established  ls known as the spike leakage and generally expressed ln ergs per
pulse.   Tlie spike  is very  damaglng to the  crystal  receiver and  every effort  is  made to
keep  ic§  value to a  minimum.   A very effective `A/ay to do this  is to  introduce a source
of free electrons ln the vicinity of the r.f. gap.   Some stray electrons win then find their
way into the gap and  help to break it down  more quickly when the r.f. power tries to
pass through.   Such a mechanism  is  provided  by the primer d.c. glow discharge which
is  maintained  in the vicinlty Of the second  gap.   A  reductlon  of some si)rty or more dB
in spike energy is achieved  in this way.

After the  initial  build-up  of the  pulse  power,  when  a  virtual   shore-circult   ltas
beenestablishedacrossthereceiverarmbytheTRswitchandthemagnetronlsgenerating
its full  power, a steady fired  condition  in  the valve  performance  is obtained.   A  heavy
plasma glow discharge  behind  the output window  maintains almost a short  circuit and
carries the magnetron power to the aerial.

Flat  Energy
After the passage of the spike energy, the gaps, deprived Of most Of Che magnetron

power, come back to their deionised  low power state.   Under this conditlon there fs a
small  amotlnc Of magnetron  power  which  reaches  the  crystal  receiver;  because.I)Ljts`

+-Constant  magnicude jt  ls a[Ied  the flat  leakage power generally e)(pressed  irfj:inw per

pulse.   The mechanism whlch gives rise to this consists Of two contributory pal.ts-.  Thd

ZiiE]
`_`

_        _  ___   _.___.--_ --------- ` ----- `  ®.` _ --.--- _   -``` ---..- ``_  -.   `,`--:-||~,||,\.\~-| I   r®|\\®,      111€

EriTh`*rsc  part  represeiits  the  power  which  is  coupled  from  the  main  wavegulde  and  is

i+;:.i propagated through the plasma discharge  because Of its finite impedance.   The second
:,   `        part is the energy which is radiated to`^/ards the recelver by the plasma discharge itself.

The magnitude Of trle flat leakage power is influenced by the nature of the gases
filling the valve and their respective pressures.

Arc  Loss
During the transmission  interval the  discharge  behind  the  inpuc window carries

the full  waveguide current.   The  energy  required  to maintain  the discharge  is supplied
by  the  magnetron  and  the  loss  sustained  in  the  process  js  termed  the  arc  loss,  and
generally  expressed  in  dB.   The  power  dissipated  in  the  discharge  is  eventually  lost as
heat.

Recovery
At the completion  Of the transmitting  pulse the valve  returns to -its  low power

"unflred"  state  in  readiness  to  pass  the  reflected  signal  received  by the  aerial  to the

crystal  detector.    In  the transition  period  the  short  circuit  behind  the  input window
gradually changes until  matched  conditions are attained.   During this phase the effective

EiiEI
continued
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attenuation  Of the valve changes from about 60 dB during the  magnetron transm.lesion
to the insertlon  loss value when the discharge has completely ceased.

The rate at which this recovery is affected is determined among other factors by
the  maximum  peak  power and  Its  duration  as  well  as the  natLire  Of the  gases  or any
other quenchlng agents used for this purpose (n the valve.

The  effect Of the  recovery  attenuation  is to  reduce  the  magnltude Of  reflected
power from near-by objects and Its effect may be observed for some 5 to 30 microseconds
•fter the maln  pulse.   There are three different phenomena which together constitute
the mechanism Of recovery+iffusion,  recombination and capture.

The  electrons  and  Ions  in  the  discharge  have  high  energies.    As  a  result  high
velocities  are  attained  by  these  bodies,  particularly  the  electrons,  whose  masses  are

appreclablylover than those Of the ions.  The result of this motion is the tendency of the
electrons to move out of the discharge.  This drift is to some degree counteracted by the
influence  of the  slower  ions  on  the  discharge  which  exert  an  opposing  field  on  ¢hls
out`^/ard movement,  The nee effect of this is to produce an ambipolar diffusion, whereby
both the electrons and  ions gradually drift out Of the discharge region.

Recombination  of  atoms  Of  broken  molecules  and  free  electrons  is  the  least
effective Of the three  mechanisms aiding  recovery.   It  mostly takes place on  the fringe
of the dlschange volume.

The electron  capture ls the most effective  recovery process.   A small amount Of
gas composed of heavy molecules Of large cross-sectional area is introduced into the cell
prior to  its sealing  off.   In  the  discharge the  velocities  attained  by these  molecules are
considerably smaller than those Of electrons on account Of their heavier weight.   They,
•herefore, may be regarded as stationary with respect to the light fast-moving electrons.
Beause Of their large cross-sectional area the probability of their being bombarded  by
the electrons is high.  The result Of such collisions is either slowing down Of the electrons
and altering their direction of motion or complete absorption of the impinging electron
by the molecule.  The result is an accelerated transition of the gas from the glow discharge
to its steady state.

Reception

During  the  reception  period  the  signal  is  picked   up  by  the  aerial  and  travels
towards the Tx-Rx jLinction.   There lt splits and  en€ers the Tx and  Rx arms according
to  the  admitcances  presented  respectively  by  each  arm.    The  cold  admittance  Of the
magnetron  is  high,  and the distance  is so arranged  that this  high  admictance appears at
the junction.  The receiver and the TR cell present at ¢his junction a matched admittance
in  s®r!ca with  that Of the  magnetron.    Consequently  nearly  all  of the  signal  is  coupled
from the aerial to tlle receiver.

continued
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AEI TR and TB Cells

EiLEI

DEFINITIONS
Primer Ignition

The  process  of creating  local  ionisation  by  means  of an  applied  primer  power
supply.

Flrlng
The ionisation Of the cell which occurs due to the  r.f. voltage.

Prlmer Current
The current which  flows  when  a  volcage  is  appl[ed  to the primer electrode for

che pLlrpose Of ]ncreas!ng the electron density in the breakdown gap Of the cell in order
to facllltate the lonisation Of the cell  on the occurrence Of high  r.f. power.

Primer  I nteract!on
The varlatlons of the electrical  parameters of the cell  caused  by  primer current.

Excess  Noise
ls  that  increase  ln  noise  power  expressed  in  decibels  whlch  is  indicated  in  the

output Of the  intermediate frequency stage Of a  receiver due to  Primer  Ignition.

Total lnsertlon Loss
The loss Of power expressed  in decibels incurred  in  a transmission system due to

the insertion Of the cell between a matched generator and a matched load, with the cell
operatlng under normal primer conditlons.

Prlmer lrLsortlon Loss
The loss Of power expressed  in  decibels incurred  in  a transmission system due to

the primer ignition of the cell situated between a lnatched gelierator and a matched load.

Centre Frequency
Defined as the geometric mean  Of the frequencies at which the measured v;s.w.r.

values  lcoklng  into the  cell  are equal and  within  a specified  range.

Flrlhg Power
The  minimum  applied  r.f.  power  w'hich  causes  the  cell  to  fire,  under  specified

operating conditions.

firing Tlme
The time  required for the cell  to fire after the application of the high  r.f.  power.

Minimum Breakdown Povrer
Tl`e level Of incident power upon the cell causing electrical  breakdown at or near

the  cell  in  a transmission system  when  that power  is  raised  gradually from  a  low  level.

Power Rating
The  maximum  r.f.  power which  may  be applied  to the  cell  without  reduction  of

the specified  life period  of the cell.

continued
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Arc Loss
Defined as that attenuation change expressed  in decibels ob¢ained when the fired

cell  is  replaced  by a  metallic short circuit.

Low Power Leakage
The maximum total  leakage  power through ¢he cell  which occurs as the Incident

power on  the  cell  ls gradually  increased  over a specified  range  extending from  a  point
below to a point above that power level at which the cell fires.
Total  LeakaLge Energy

Under specified  prlmer conditions the total  energy expressed  as ergs  per pulse
which  is transmitted through the  cell  when  a hlgh  power  r.f.  pulse  is applied.
Spike LeaLkage Energy

(Expressed as ergs per pulse.)  The initial high intensity pulse Of energy composed
Of continuous  frequency  sidebands  extending  to  approximately  ±  100  Mc/s  from  the
carrier frequency  which  is  transmitted  through  ¢he  cell  prior to  the  firing  Of the  cell
when a high  power r.I.  pulse is applied.

Flat LeaLkage Power
(Expressed  as  peak  milli-watts.)    The  power  which  is  coupled  through  the  cell

during the period when the cell  is fully fired.

Recovery Time
That  period  Of time following  the  instant at  which  the  r.f.  ionising  pulse  ceases

which  is  required  before the attenuation  caused  by  the cell  to a  low  power signal  falls
to  a  level  removed  from  that  existing  immedia¢ely  before  the  occurrence  of the  r.f.
ionising pulse by 6 dB or by a specified  number of decibels.

Put;e-Characteristics
(Magnetron current and attenuator primer current.)

Puls® Amplitude
The amplitude of a pulse waveform is the peak value Of a curve drawn through the

average Of the deviations on the top Of a pulse.  Any spike on the leading edge of duration
less than  10  per cent of the  pulse  length  shall  be  ignored.

Pulse Current
The pulse current is the amplitude Of the current pulse.

Pulse Length
(a).   The pulse length  is the time during which  the  current excluding the effects

of capaLcitance current, exceeds 50 per cent Of the  pulse current.
(b).    Alternatively,  the  pulse  length  may  be  defined  and  determined  from  the

following expression :                                            I,I,
Pulse length

where lm
ip
fp

ip  x  fp
Indicated  mean current
Pulse currenc
Pulse  repetition frequency.

continued
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TR and TB Cells

R.F. Pu[8® Length
The period Of time for which ¢he amplitude Of the pulse `A/avcform, as seen when

using a suitable detector and C.R.O.. exceeds 10 per cent Of the Indicated pulse amplitude.

Resonant Frequ®ney
The resonant frequency of a TB coll  is that frequency at which the cell in a sol.ies

mount produces poorest SWR.

Loaded a
The loaded Q is most conveniently defined in microwave applications as specifying

the rate Of change Of susceptance with rave length according to the following expression.

8 --2 (1  + G) Ql#
where  a  =  susceptance

G =  conductancc
A  =  wavelength
ho=  resonance wavelength

QL =  loaded Q
Tuni ng Susceptance

Tuning  susceptance  is  the  normalised  susceptance  of the  valve  measured  at  the
resonance frequency.

Equivalent Conductance
The equivalent conductance is the normaLised  conductance Of the valve measured

a. the resonance frequency.
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NOTES
1.    Primer supplies

:i.;;|e?:|ecaE:jT:tr::cpep:Zi::I:%eatnod::g`a:Pvoevwfth5%pde.:thoa:jhne8baoE;aokf::epceeif

£i25.5 :i:oS#:3:y
to  be  connected  to  the  primer  electrode  through  a  resistance

1.3.      A  resistance Of at  least 0.5  megohm to  be adjacent to the primer top  cap.
1.4.      The  primer energising  current  is 90 to  l50 iiA.

:h5e. priTmheeri:jtTrearJ:oennjesr8jseefujfe:I.I tests Carried out on the TR cells, except  when

2.   Voltage standing wave Ratio
2.1.      The  voltage  standing  wave  ratio  is  measured,  with  an  applied  power of  less
than  lomw, at a number of frequencies equally spaced  over the  band.
2.2.       The  load   is   mounted  directly  behind  the  TR  cell  and   its  v.s.w.r.   is  better
than  0.98.

3.    Low Level Insertion I.oss and  Primer Insertion Interaction

*i3:::gt::T:ie;bd:i;;ail;i;[e:!i;::£i;:;d:d:'hii:S:S;i:ij:::i:gecie;;p:rs:e#:a;ih:a:¥;{s:;n;.;#¢Viii;I:i!:;:a::;8;
insertion  loss.
3.2.      When thesupplytothe primeristurned off.thechange, if any,inthe monitored

::yspt:!j:juvrereonrtise:a#:::ureoftheprimerinsertioninteraction.Theinteractionmay

:Fn:dasu:;TSheecao::rn::p:oe£;iinagret:a::jeedge°oui:#capi°#::n]e:felt;:[fersesqtuheanncj`e:md¥f,najnndgatth:
4.    Peak power Handling capacity

:h`datTwhheicphe:#epp°ewrfeorr:ua:tceedojfnt£:ed:av?::jhsa€h::ef:uenvda,Lnat€a?eralradarpractice

€.e2jice¥ahye:rthmea;e|':ta::;::de;th::8rheedru`ceevde.Isthanspecifled,theusefu"feofthe

5.    High power Leaf(age: Spike Energy

:i`e.va|t:ea:EjEep':#ear8ie;:Fro8fyi!SMmviru+ehdeafuisfer:8::tnhc¥sW2!f5h'#tahnedbtahnedpp.=;.?sf
750 c/s.

i;:.:r:u:a:lt;;rFpir:::u:;;:a:3:i;:h:it:eis;.:h:Ix:sic:il:5.iteht3:::vte;:R:ate;fr:i::i`i#:#:uogai;a!tt;::::u:P;!e;;i
bridge power reading, obtained when the phase and  magnitude of the injected power
is suita.bly adjusted,  is equal  to the spike energy.
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6.    Higli Power Leakage: FlaLt Power
6.1.      The  flat  leakage  power  is  measured  under  conditions  specified   in   5.1   for
spike  leakage energy.

;:n2fter:E::.:ehfy:,::::ia:, TE?I:e:ae:a¥!a:drf:£:feedn::tdo:r:r:?t'atcf: sbpeiRien:ntehreg;ei':     ---

7.    Low Power Leakage
7.1.      This  measurement  is  carried  out  under conditions  specified  in  5.1.

;eiigjsihia;t;iiii£;i:riij:giig¥i§ii€ir::;:iius{::P;ui:::;t#i:j!;:;iani§n;ic:;£th::i;:p:t§h:esj:§ij:i:eic::::;je#;ii:;;:
8.    Recovery Loss

8.1.      The  measurement is carried  out under the  conditions stipulated  in  5.1.
8.2.      Two pulses are fed through a variable a.ttenuator and a directive feed  into  the

;;:::u;£f:::e!gi:u:::;:;:a;f:i:tp!ii:ifiiie:ie;i:¥eit:;;ij;I.,i:I:R::cs;:e:::dui;i;;:e:c:e:i:iifb;:dt#;!e!
9.    Arc Loss

9.1.      This  measurement is carried  out  under test conditions specified  in  5.1.
9.2.      In the circuit used forthe measurementofarc loss. theTR cell  is mounted  on

;I:t:::::;i,¥|;a::,;¥8¥u:;di:g:a:¥uii:e!jlg::i::rs%:u:::e:i]'j;e:d¥jne:::¥£i::::oi;rvt¥Eitecv!::ie:i:n:a:t:ITi#ce:a:r°fs
10.  Short Circuit Position

10.1.    This  measurement  is  carried  out  under  test  conditions  specified  in  5.1.

:::::::::i:_::::-:i:::_-:::::i:::::::::::::::::::i:::_:-:::::-::::::::::::::-:::::::i:::::_:--:::::::::-;::i:::::_::::i:-::::=:::::::::==::=::::i::::::::
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RATI NGS-(See "Notes" at beginning of section)

Frequency  range (see note 1)
Minimum  v.s.w.r.  (see  note 2)
Maximum  loss (see note 3)
Peak power (see note 4)
Maximum  leakage

High  power
spike (see  note 5)
total  (see  note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see note 8)
Maximum  arc  loss  (see  note 9)

Position  of short-nominal  (see  note 10)

2750-2860          M c/s
0.83

1.0             dB

1250            kw

0.25

1.0

500
15

0.8

0.062

(1.6

Ambient (non-operating) temperature  range                              -40 to  +100

MECHANICAL  DATA

The flange holes fit over six pa.rallel  pegs each 0.250 in. (6.35 mm) diameter equally

spaced  on  a  gauge  on  5.375  in.  (136.5  mm)  P.C.D. Corresponding  pegs  Of such  a  gauge

where applied to either flange are  in  alignment within  0.020 in  (0.51  mm).

The 1:wo flange faces are flat and  parallel  within 0.005  in.  (0.13  mm)  over the area

bounded  by  a  circle  of 5±  in.  (130  mm)  diameter and  concentric  with  the  pitch  circle.

Edges of input and  output windows are free from  burrs.
Finish:  The flange faces  a.re tin  or silver  plated.

Mounting Position : Any.

Used in conjunction with WGIO (3 in  x  1± in) (76 mm  x  38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).
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FBsi04Hffi:sBdTRceile=
S  BAND  TR  CELL.    STYLE  'A'

DIM INCHES MILLIMETRES

A 5.073      ±  a.01 128.8     ±  a.25
a 5.875      ±  a.031 149.2     ±  a.79           `
C 5.50        ±  a.031 139.7     ±  0.79
D 5.375           P.C. D. 136.5      P.C.D.

E a.156      ±  a.031 3.96   ±  a.79
F O.812S    ±   a.062 20.62   ±  1.59
G 1.625      MAX 41.2S   MAX

H 1.125      MAX 28.55   MAX

I a.0469   ±  a.0156 1.192±   0.4

K 1.SO         ±   a.031 38.1      ±0.79
L 1.875      MAX <7.6     MAX
M 0.260     ±  OcO3 6.6     ±0.08

All  dimensions  in  inches.

Millimetre  dimensions derived.

6  Ho!..  M dia  in  .och  tlang.
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TYPICAL  VSWR  PERFORMANCE U
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RATINGS+See "Notes" at beginning of section)

Frequency range (see  note 1)
lYIInimum  v.s.w.r.  (see  note 2)

Maximum  loss (see note 3)
Peak power (see note 4)
Maximum  leakage

High power
spike (see note 5)
total (see note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see  note 8)
Maximum arc  loss (see note 9)
Position of short-nominal (see note 10)

Ambient (non-operating) temperature  range

L=

EE

2700-2800          M c/s
0.83

1.0             dB

1250           kw

0.25        erg
1.0          erg

500          mw
5us
0.8            dB

0.062        in

(1.6         mm)
-40 to +10o            oc

MECHANICAL  DATA

The flange holes fit over six parallel pegs each 0.250 In. (6.35 mm) diameter equally
spaced  on  a gauge  on  5.375  in.  (136.5 mm)  P.C.D. Corresponding  pegs  of such  a gauge
where applied to either flange are in alignment within 0.020 in  (0.51  mm).

The two flange faces are flat and  parallel within 0.005 in. (0.13  mm) over the arcs
bounded  by a circle of 5i in.  (130 mm)  diameter and  concentric with the pitch circle.

Edges of Input and  output windows are free from  burrs.
Finish: The flange faces are tin  or silver plated.

Mounting Position : Any.
Used in con|unction with WGIO (3 in  x  1± in) 76 mm  x  38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/ina  (3.5  kg/cm2).

^ssooiated  Elec(rlcal  lndustrles  L!mlted
ELECTRONIC  APPARATUS   DIVISION
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S  .AND TR  CEl.I.   STYLE  `A'

DIM INCHES MllLIMETRES

A 5.073     ±  0®1 128.8     ±  a.25

8 5.87S      ±  a.031 119.2     ±  a.79
C 5.SO        ±   a.031 139.7     ±  a.79
D 5.375            P.C.D. 136.5      P.C.D.

E 0.156      ±   a.031 3.96   ±  a.79
F a.8125   ±  a.062 20.62   ±   1.59

G 1.625      MAX 41.25   MAX

11 1.125      HAX 28.55   MAX

J a._0%9   ±   0.0156 1.192±  a.1

K 1.50        ±   a.031 38.1      ±0.79

1 1.875      MAX 47.6      MAX

M a.260     ±  a.003 6.6     ±  a.08

All dimensions  in  Inches.
Millimetre dimensions derived.

6  ttol.I  M die  iA  .act  f lol`gt
•qually pe.a a. .horn.        '7
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TYPICAL  VSWR  PERFORMANCE
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BS204

RATI NGS-(See "Notes" at beginning of section)

Frequency  ra.nge  (see  note 1)

Minimum  v.s.w.r.  (see  note  2)

Maximum  loss  (see  note  3)

Peak  power (see  note 4)
Maximum  leakage

High  power

spike (see note 5)
total  (see note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see  note 8)
Maximum  arc loss (see note 9)
Position  of short-nominal  (see  note 10)

Ambient (non-operating) temperature  range

n

3 000-3050           M c/s
0.83

1.0              dB

1250            kw

0.25        erg

1.0           erg

500          mw
15HS

0.8            dB

0.062         in

(1.6         mm)
-ro to +loo            Oc

MECHANICAL  DATA

The flange  holes fit over six parallel  pegs:each 0.250 in. (6.35  mm) diameter equally
spaced  on  a  gauge  on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs  of  such  a gauge
where applied  to either flange are  in  alignment within  0.020  in  (0.51  mm).

The two flange faces are flat and  parallel  within  0.005  in.  (0.13  mm)  over the area
bounded  by  a  circle  of 5±  in.  (130  mm)  diameter and  concentric  with  the  pitch  circle.

Edges of input and  output windows are free from  burrs.
Finish:  The flange faces  are tin  or silver  plated.
Mounting Position: Any.
Used  in conjunction with WGIO (3  in  x  1± in) (76 mm  x   38  mm).
Number  of primer  electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm!).

Associated  Eleotrlcal  lndustrles  Lim]ted
ELECTRONIC  APPARATUS   DIVISION
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S  BAND  TR  CELL.    STYLE  `A'

DIM INCHES MILLIMETRES

A 5.073      ±  a.01 128.8     ±  0.25

a 5.875      ±  0.031 149.2     ±  0.79

C 5.50        ±0.031 139.7     ±  0.79

D 5.375           P.C.D. 136.5      P.C.D.

E 0.156      ±   0.031 3.96   ±  a.79
F 0.8125   ±  a.062 20.62   ±  1.59
G 1.625      MAX 41.25   MAX

H 1.125      MAX 28.55   MAX

I 0.0469   ±  0.0156 1.192 ±  a.4

K 1.50        ±  0.031 38.1      ±0.79

L 1.875     MAX 47.6     MAX

M 0.260     ±  0.003 6.6     ±0.08

All  dimensions in  inches.

Millimetre dimensions derived.

6  Holes  M  dia.  in  .acl`  tlang.
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TYPICAL  VSWR  PERFORMANCE
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-[YPICAL  RECOVERY  PERFol`MANCE
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FesB  dTRceii  ¥  Bszffi
RATI NGS-(See "Notes" at beginning of section)

Frequency  range  (see  note  1)

Minimum  v.s.w.r.  (see  note 2)

Ma.ximum  loss  (see  note  3)

Peak power (see  note 4)
Maximum  leakage

High  power
spike (see  note 5)
tota.I  (see  not:e 6)

Low  power (see  note 7)
Maximum  recovery at 6dB (see  note 8)

Maximum  arc  loss  (see  note 9)

Position  of short-nominal  (see  note 10)

Ambient (non-operating) temperature  range

A

2940-3060           M c/s
0.83

1.0              dB

1250            kw

0.25         erg
1.0           erg

500          mw
15ys

0.8             dB

0.062         in

(1.6         mm)
-40 to +100              OC

MECHANICAL  DATA

The flange holes fit over six parallel  pegs each 0.250 in. (6.35 mm) diameter equally
spaced  on  a  gauge  on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs  of such  a gauge
where applied  to  either flange are  in  alignment within  0.020 in.  (0.51  mm).

The two flange faces are fla.t and  parallel  within  0.005  in.  (0.13  mm)  over the area
bounded  by a  circle  of 5±  in.  (130  mm)  diameter and  concentric with  the  pitch  circle.

Edges  of input and  output  windows  a.re  free  from  burrs.
Finish: The flange faces  are tin  or silver  plated.
Mounting Position: Any.
Used in conjunction with WG10 (3 in  x  1± in) (76 mm  X   38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).

Associated  ElectrEoal  Industries  Limited              Page 1
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TS  BAND  TR  CELL.    STYLE  `A'

DIM INCHES MILLIMETRES

A 5.073      ±  0.01 128.8     ±  0.25
8 5.875      ±   0.031 149.2     ±   0.79
C 5.50        ±   0.031 139.7      ±  0.79
D 5.375      P.C.D. 136.5       P.C.D.

E 0.156      ±   0.031 3.96   ±   0.79
F 0.8125   ±  0.062 20.62   ±   1.59
G 1.625      MAX 41.25   MAX
H 1.125       MAX 28.55   MAX
J 0.0469   ±  0.0156 1.192 ±   0.4
K 1.50        ±   0.031 38.1      ±0.79
L 1.875      MAX 47.6     MAX
M 0.260     ±  0.003 6.6lg  ±  0.08

All  dimensions  in  inches.

Millimetre dimensions derived.

6  Halts  M did. in  cach  .lang`
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TYPICAL  RECOVERY  PERFORMANCE
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RATI NGS-(See "Notes" at beginning of section)

Frequency  ra.nge  (see  note  1)

Minimum  v.s.w.r.  (see  note 2)

Maximum  loss  (see  note  3)

Peak power (see  note 4)
Maximum  leakage

High  power
spike  (see  note  5)
total  (see  note 6)

Low  power (see  note 7)
Maximum  recovery at 6dB (see  note 8)
lvlaximum  arc  loss  (see  note 9)

Position  of short-nominal  (see note 10)

Ambient (non-operating) temperature  range

2900-3100           Mc/s
0.83

1.0              dB

1250            kw

0.25        erg
1.0           erg

500          in w
15pe

0.8             dB

0.062         in

(1.6         mm)
-40 to +10o             oc

MECHANICAL  DATA

The flange holes fit over six parallel  pegs each 0.250 in. (6.35  mm) diameter equally
spaced  on  a  gauge  on  5.375  in. (136.5  mm)  P.C.D. Corresponding  pegs  of such  a  gauge

where applied  to  either flange are in  alignment within 0.020  in.  (0.51  mm).

The two flange faces are flat and  parallel  within  0.005  in.  (0.13  mm) over the area
bounded  by a  circle  of 55  in.  (130  mm)  diameter and  concentric with  the  pitch  circle.

Edges  of input and  output windows are free from  burrs.
Finish: The  flange faces  are  tin  or silver  plated.

|v|ounting Position: Any.

Used in conjunction with WG10 (3 in  x  li in) (76 mm  x  38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in8  (3.5  kg/cm2).

Associated  EEectrioal  Industries  Limited
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S  BAND  TR  CELL.    STYLE  `B' u
DIM INCHES MILLIMETRES

A 4.470     ±  0.005 113.6       ±0.13

a 5.875      ±   0.031 149.2      ±  0.79
C 5.50        ±0.031 139.7      ±  0.79
D 5.375      P.C.D. 136.5       P.C.D.

E 0.156      ±   0.031 3.96   ±  0.79
F 0.75        ±  0.062 19.06    ±   1.59

G 1.625      MAX 41.25    MAX

H 1.125      MAX 28.55   MAX

J 0.0469   ±   0.0156 1.192±   0'4

K 1.0           ±   0.031 25.4     ±0.79

L 1.875      MAX 47.6      MAX

M 0.260     ±   0.003 6.6     ±0.08

All  dimensions  in  inches.

Millimetre dimensions derived.

6   Hol.s  M  di.a`  `f`  .ach   {longt
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TYPICAL  VSWR  PERFORMANCE
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AEI S  Band TR Cell

TYPICAL  FtECOVERY  PERFORMANCE
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RATI NGS-(See "Notes" at beginning of section)

Frequency  range  (see  note  1)

Minimum  v,s.w.r.  (see  note  2)

Maximum  loss  (see  note  3)
Peak power (see  note 4)
Maximum  leakage

High  power

spike (see  note 5)
total  (see  note 6)

Low power (see  note 7)
Maximum  recovery at 6dB  (see  note 8)
Maximum arc  loss (see note 9)
Position  of short-nominal  (see  note 10)

Ambient  (non-operatirig)  temperature  range

29 20-2980           M c/s
0.83

1.0              dB

1250            kw

0.25

1.0

500
15

0.8

0.062

(1.6
-40 to +100

MECHANICAL  DATA

The flange  holes fit over six parallel  pegs each 0.250 in. (6.35 mm) diameter equally
spaced  on  a  gauge  on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs  of such  a gauge
where applied  to  either flange are  in  alignment within  0.020  in  (0.51  mm).

The two flange faces are fla.t and  parallel  within  0.005  in.  (0.13  mm) over the area
bounded  by  a  circle  of 5±  in.  (130  mm)  diameter and  concentric  with  the  pitch  circle.

Edges of input and  output windows are free from  burrs.
Finish:  The  flange faces are  tin  or silver  plated.
Mounting Position : Any.
Used  in conjunction with WGIO (3  in  X  IE in) (76 mm  x  38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).

Assoclated  Eleotrloal  Industries  Limited
ELECTRONIC  APPARATUS   DIvtsION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln   26435
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S  BAND  TR  CELL.    STYLE  `A'

DIM INCHES MILLIMETRES

A 5.073      ±  a.01 128.8     ±  a.25

a 5.875      ±  0.031 149.2     ±  a.79

C 5.50        ±  a.031 139.7     ±0.79

D 5.375      F'.C.D. 136.5      P.C.D.

E 0.156      ±  a.031 3.96   ±  a.79

F 0.8125   ±  0.062 20.62   ±   1.59

G 1.625      MAX 41.25   MAX

H 1.125      MAX 28.55   MAX

J 0.0469   ±  a.0156 1.192±  0.4

K 1.50        ±  a.031 38.1      ±0.79

L 1.875      MAX 47.6     MAX

M a.260     ±  0.003 6.6     ±0.08

All  dimensions  in  inches.

Millimetre dimensions derived.

6  Hol..  M dia. in  .ach  f long.
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TYPICAL  VSWR  PERFORMANCE
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a TYPICAL  RECOVERY  PEf`FORMANCE
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RATINGS-(See "Not:es" at beginning of section)

Frequency range (see note 1)

Minimum  v.s.w.r.  (see  note 2)

Maximum  loss (see  note 3)
Peak power (see note 4)
Maximum  lea,kage

High  power
spike (see  note 5)
total (see note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see  note 8)
Maximum arc  loss (see  note 9)
Position of short-nominal (see note 10)

Ambient (nor  operating) temperature range

3055-3105           Mc/s
0.83

1.0             dB

1250            kw

0.25

1.0

500
15

0.8

0.062

(1.6
-40 to +100

MECHANICAL  DATA

The flange holes fit over six parallel pegs each 0.250 in. (6.35  mm) diameter equally
spaced  on  a gauge on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs  of such  a gauge
where  applied  to either flange are  in  alignment within  0.020  in.  (0.51  mm).

The two flange faces are flat and  parallel within 0.005 in. (0.13  mm) over the area
bounded  by a circle of 55 in.  (130  mm)  diameter and  concentric with  the  pitch circle.

Edges of input a.nd  output windows are free from  burrs.
Finish:  The flange faces are tin  or silver  pla.ted.
Mounting Position: Any.
used in conjunction with WGIO (3 in  x  1± in) (76 mm  x   38  mm).
Number Of primer electrodes:  One.
Ivlaximum  waveguide  pressure:  50  lb/in9  (3.5  kg/cm8).

^ssoclated  Electrical  Industries  Llm[ted
ELECTRONIC  APPARATUS  DIYISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln   26435
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S  BAND  TR  CELL.    STYLE  .A'

DIM INCHES MILLIMETRES

A 5.073     ±  a.01 128.8     ±  a.25
8 5.875     ±  a.031 149.2     ±  0.79
C 5.50       ±  a.031 139.7     ±  a.79

D 5.375          P.C.D. 136.5      P.C.D.

E 0.156      ±  a.031 3.96   ±  0.79

F 0.8125   ±  a.062 20.62   ±  1.59
G 1.625      MAX 41.25   MAX

H 1.125      MAX ae.55   MAx

J a.0469   ±  a.0156 1.192±  0.4

K 1.50        ±  a.031 ac.1     ±  0.79
I 1.875      MAX 47.6    Men
M a.260     ±  a.003 6.6     ±0.08

All dimensions  in  inches.

MHlimetre dimensions derived.

6   Hol.9  M  dia_  in  .ach  llal`g.
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TYPICAL  RECOVERY  PERFORMANCE
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a RATI NGS|See ``Notes" at beginning Of section)

Frequency  range (see  note 1)
Minimum  v.s.w.r.  (see  note 2)

Maximum  loss (see note 3)
Peak power (see note 4)
Maximum  leakage

High  power
spike (see note 5)
total (see note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see note 8)
Maximum arc loss (see note 9)
Position  of short-nomina.I  (see note 10)

Ambient (non-operating) temperature  range

3000-3120           M c/s
0.83

1.0             dB

1250            kw

0.25
1.0

500
15

0.8

0.062

(1.6
-40 to +100

MECHANICAL  DATA

The flange holes fit over six pa,rallel pegs each 0.250 in. (6.35 mm) diameter equally
spaced  on  a gauge  on  5.375 in. (136.5  mm)  P.C.D.  Corresponding  pegs  Of such  a  gauge
where applied  to  either flange are  in  alignment within 0.020 in.  (0.51  mm).

The two flange faces are flat and  parallel within 0.005 in.  (0.13  mm) over the area
bounded  by a circle of 5E in.  (130 mm) diameter and  concentric with the pitch  circle.

Edges of input and  output windows are free from  burrs.
Finish:  The flange faces  are tin  or silver  plated.
Mounting Position: Any.
used in conjunction with WG10 (3 in  X  1± in) (76 mm  x 38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).

Associated  Eleotr[cal  Industries  Limlted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  lincoln  26435
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DIM INCHES MILLIMETRES

A -ra-1 'ae.8     ±  0.25
a 5.875      ±  a.031 149.2     ±  a.79
C 5.50        ±  0.031 139.7     ±  0.79
D 5.375           P.C.D. 136.5      P.C.D.

E a.156     ±  a.031 3.96   ±  a.79
1= a.81125   ±   0.062 20.62   ±  1.59

G 1.625      MAX 41.25   MAX

H 1.125      MAX 28.55   MAX

I 0.0469   ±  a.0156 1.192±  0'4

K 1.50        ±  a.031 38.1      ±0.79

L 1.875      MAX 47.6     MAX
no'M a.260     ±  a.003 6.6     ±0.08

All  dimensions  in  inches.

Millimetre dimensions derived.

6  Hol.a  M  did  in  .ach  tlar.g.
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TYPICAL  RECOVERY  PERFORMANCE
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AEI S Band TR Cell

z?:£=====:=¥`i:Li±i==`_i±±==ii_±L±=,_=a=ca`zL=±±i.,i.j`'.;.i;'`.+i|±±ias:±i~_+ill:i;+:+:+:;=i±L=i=;i±3±±±±±±L::=iii.

RATI NGS|See "Notes.I at beginning of section)

Frequency range (see note 1)
Minimum  v.s.yv.r.  (see  note 2)

Maximum  loss (see note 3)
Peak power (see note 4)
Maximum  leakage

High  power
spike (see note 5)
total (see note 6)

Low power (see note 7)
Ma.ximum  recov`ery at 6dB  (see  note 8)
Maximum -arc loss (see note 9)
Position of short-nominal (see note 10)

Ambient (non-operating) temperature range

2750-2905           lvl c/s
0.83
1.0             dB

1250            kw

_  0.25
-1.0

500
15

.0.8

0.062

(1.6
-40 to +100

MECHANICAL  DATA

The flange holes fit over six parallel pegs each 0.250 in. (6.35 mm) diameter equally
spaced  on  a  gauge  on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs  Of such  a gauge
where applied  to either flange a.re  in  alignment within  0.020 in.  (0.51  mm).

The two flange faces are flat and  parallel within 0.005  in. (0.13  mm) over the area
bounded  by a circle of 5± in. (130  mm) diameter and  concentric with  the  pitch  circle.

Edges of input and  output windows are free from  burrs.
Finish: The  fla,nge faces are tin  or silver plated.
Mounting Position: Any.
Used  in conjunction with WGIO (3 in  x  1± in) V6 mm  X  38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  Ib/in2  (3.5  kg/cm2).

Associated  Electrical  Industries  Limited
ELECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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BS318

DIM INCHES MILLIMETRES

A 5.073      ±  a.01 128.8     ±  a.25

B 5.875     ±  a.031 149.2     ±  a.79
C 5.SO        ±  a.031 139.7     ±  a.79
D 5.375          P. C.D. 136.5      P.C.D.

E 0.1S6     ±  a.031 3.96   ±  a.79
F O.812S   ±  a.062 20.62   ±  1.59
G 1.625     MAX 41.25   MAX

H 1.125      MAX ae.55   M^x
J a.0469   ±  a.0156 1.192 ±  a.4

K 1.50        ±  0®31 3e.1      ±  a.79
L 1.875     MAX 47.6     MAX

M a.260     ±  a.003 6.6    ±  a.08

u
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AEI S  Band,TR cell                          BS324

RATI NGS-(See "Notes" ac beginning of section)

Frequency  range (see note 1)
Ivlinimum  v.s.w.r.  (see  note 2)

Maximum  loss (see note 3)
Peak power (see note 4)
Maximum  leakage

High  power
spike (see note 5)
total (see note 6)

Low power (see note 7)
Maximum  recovery at 6dB (see note 8)
Maximum arc loss (see note 9)
Position of short-nominal (see note 10)

Ambient (non-operating) temperature  range

A

2700-2900          M c/s
0.83

1.0             dB

1250           kw

0.25        erg
1.0           erg

500          mw
15ys

0.8            dB

0.062         in

(1.6         mm)
-40 to +1oo             oc

MECHANICAL  DATA

The flange holes fit over six parallel pegs each 0.250 in. (6.35 mm) diameter equally
spaced  on  a gauge  on  5.375  in.  (136.5  mm)  P.C.D.  Corresponding  pegs of such a gauge

where applied  to either flange are  in  alignment within  0.020  in.  (0.51  mm).

The two flange faces are flat and  parallel within 0.005 in. (0.13  mm) over the area
bounded  by a circle of 5± in.  (130  mm)  diameter and  concentric with  the  pitch  circle.

Edges Of input and  output windows are free from  burrs.
Finish:  The flange faces are tin  or silver  plated.

Mounting Position: Any.
Used !n conjunction with WGIO (3 in  x  1± in) (76 mm  x38  mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in8  (3.5  kg/cm2).

Associated  Electrical  Industries  Limited
ELECTRONIC  APPARATUS   DIVISI0N

Valve and  Semiconductor Sales  Department
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S  BAND  TR  CELL.    STYLE  .A'

D'M INCHES MILLIMETRES

A 5.073     ±  a.01 128.8     ±  a.25
a 5.875     ±  a.031 149.2     ±  0.79
C 5.50        ±  0.031 139.7     ±  0.7?
D 5.375           P.C.D. 136.5      P.C.D.

E a.156     ±  a.031 3.96   ±  0.79
F O.®12S   ±  a.062 20.62   ±  1.59

G 1.625      MAX 41.25   MAX

H 1.125      MAX 28.55   MAX

I 00469   ±  a.0156 1.192±  0.4

K 1.50        ±  a.031 3®.1      ±0.79

L 1.875      MAX 47.6     MAX

M 0.260     ±  0.003 6.6     ±0.08

All  dimensions  in  inches.

Millimetre dimensions derived.

6  tlol.a  M  dla  I.1`  .ach   llang(
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TYPICAL  RECOVERY  PERFORMANCE
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NOTES
1.       Primer  supplies

:I.i;ieJohi:a!:jToetresxucpepe'7invg°]it?x:ea::::g|:i°v°evw±h5r°e¥p€.cct.thoa¥Lne8baodpyeaoitt:epceei#
1.2.      The supply to  be  connected  to the  primer  electrode through  a  resistance
of 5.5  megohms.
1.3.       A  resistance of at  least 0.5  megohm  to  be adja.cent to the  primer top cap.
1.4.       The  primer energising  current is 90 to l50 tiA.
'vii.en t|:epp}r+::in!tsereanc:]r5is?sd Lneasa|'r:::ts  Carried  out  on  the  TR  cells,  except

2.       VoltaLge  standing wave  Ratio

:h`a.nioTmhwY°a[ttaa8:uS#bnedjno8ffY:::er::i:s!:qmu#yu:;g€e#vearnt=Pepijaendd?°Werofless
2.2.       The  load  is  mounted  directly  behind  the  TR  cell  and  its  v.s.w.r.  is  better
than 0.98.

3.       Low  Level  Insertion  Loss  and  Primer  Insertion  Interaction

*;d;ae:gtc;i:::f:[j#y:r::e:I;i::tjhga¥:n§§f;;S:;:E:n:t:::§e{:js;#jh;:,r;:e:d:j§n3a§§o:jers€;:fv{§s{E:¥±:uo:rp:a::od;
insertion  loss.

:fai:n#:¥.er:!t,ht:I.scu;p:p:I:*te:s.t::in.:r#v:ee:i;#:n;fimogrtiE:ecrthiaonng?hti:£F1,oiT#:

#e;eeqnudtsk:fyatb:€#:¥nepdsots;£a::n:g::r:ehde°gueto:te=r?:Yemre'ae:e:f°:X:Sirtehqaune::i:Wdeafirfjna:

4.       Peak  Power  Handling  Capacity

:h`datLhh:cEe:#epp?ewrfeorr:ua°ntceed:.fntthheedteavbj'ceejiatdhabtefe°nu:3a',:a€:::ralradarpractice

€.e2j]ce¥ahye::h:acye'|So:r;eus:::;,R!a8th::dl:::is.thanspecified,theusefuHifeofthe

5.       High  Power  Leakage:  Spit(e  and  Flat

is;;:i::::ga:i§v!:;;::ii:::i::i[§:r:pi±ii;:i:[i{::::§ir§t;§i::e#:`!O;::y:s';::!::;i:diiic:ys;;O;i:i::::e:::::;:e:i::I;:g::e§
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6.       Low  Power  LeakaLge
6.1.      This  measurement  is  carried  out  at  40  kw peak  pulse  power,1  ys  pulse
length and  1000 p/s.

fi!ioe;§'!{i::;ua;i:i:pii§j!:a;#§:r::i¥iiri;jp::I:!i:ri:i::itpi::%i:a§ii§:g:{S::I:Tt:::j;a;;i;in:!S;;t:h',!c:h:i€;;e;

7.       Recovery  Loss
7.1.       The  measurement  is  carried  out  under  the  conditions  stipulated  in  6.1.
7.2.       Two  pulses  are fed  through  a variable attenuator and  a directive feed  into

aih!a:!s;e:::::I:u:d|:i:Xjjb:%::i:,§e:§S;js;Pe;:ri;ig:i8|n;i;ti:it::opt!°¥:n:;8tii::;::e:tTi§:::::i{§ad:ud;;iii';;:c::t:h:ifjirii
power pulse.

8.       Arc  Loss
8.1.       This  measurement  is carried  out  under test conditions specified  in  7.1.
8.2.       In  the circuit  used  for the  measurement of arc  loss, the TR  cell  is  mounted

f;:::¥]n¥a::::e:o:f:t:#g:;ddjr¥a§jv:f:::;g:::ffh::ay€m:a£:¢sr,¥::,::yo:aez:¢ene:p:Ed#;:r;i;r:t[;:e:wv;:;::::,hn:

9.      Short  circuit  position
9.1.       This  measurement  is  carried  out  under test  conditions  specified  in  5.1.
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X Band TR Cell

RATI NGS-(See "Notes" at beginning of section)

Frequency  ra,nge (see  note 1)
Minimum  v.s.w.r.  (see  note 2)
Maximum  loss  (see  note  3)
Operating  power (see note 4)
Maximum  leakage

High  power (see  note 5)
spike
tota.I

Low power (see  note 6)
Maximum  recovery at 6dB (see  note 7)
Maximum arc  loss (see note 8)
Ambient (non-operating) temperature  range

0.25
0.7

500
2
0.8

-40 to +100

MECHANICAL  DATA

The flanges are square and of standard  dimensions as used on WG16.   Two of the
diametrically opposite holes are suitable for locating on  dowel  pegs, while the remaining
two are used for clamping.   The notch at the top Of the flange may  be used to locate the
input end  against a  peg, and  in this way prevent an  accidental  insertion  of the valve the
wrong way  round.

The two  flanges  are flat  and  parallel  within  0.002 in  (0.051  mm).
Edges of the  input and  output windows are free from  burrs.
Finish: The flange faces are tin  or silver  plated.     -
Mounting  Position: Any.
Used  in  conjunction with WG16  (1  in  x  i  in)  (25.4  mm  x  12.7  mm). .
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in8 (3.5  kg/cma).
Weight (unpacked) 4 oz (110 gin).

Associated  Eleotrioal  Industries  Limited
ELECTRot`llc  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  L.mcoln  26435
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X Band TR Cell AEI
X  BAND  TR  CELL.  STYLE  `A'

2  HOLES a  DIA.
COAXIAL  IN
EACH   FLANGE.

2  HOLES  P  DIA.
COAXIAL   IN
EACH    FLANGE.

1I LF\AD

K   ++K

dr
I

1
TE

Iiiiil .I
II

L, +. I,
.a

DIN INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
a 18 41.3

C 1S  MAX 34.9  MAX
D 1±  MAX 31.75  MAX
E + 12.7

F i 12.7

G # 13.5

H ti  MIN 2.4  MIN
J 0.610  ±  0.002 15.50  ±  0.05
K 0.640  ± a.002 16.30  ±  0.05
L 0.062  + 0.031 1.6  +  0.8
M 1.0 25.4
N 0-375  ±  0.005 9.5  ±  0.13
P ±DIA 6.2/6.5  DIA
Q 0.1695  ±  0.004 4.30  ±  a.10
R 0.147 3.7

All  dimensions  in  inches.

Millimetre dimensions  derived.

Page  2
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TYPICAL  RECOVERY  PERl=ORMANCE
at 40 kw peaLk power,1 Hs pulse length,loco p/s
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RATINGS|See "Notes" at beginning Of section)

Frequency  range (see note 1)
Minimum v.s.w.r. (see note 2)
Maximum  loss (see note 3)
Opera.ting power (see note 4)
Maximum  leakage

High power (see note 5)
spike
tota.I

Low power (see note 6)
Maximum  recovery at 6dB (see note 7)
Maximum arc loss (see note 8)
Position  of short (see note 9)

Ambient (nob-operating) temperature range

a

1
E=I

8500-9050          M c/s
0.83
0.8             dB    .

5-50         kw  ,,

0.20
0.7

400
4
0.8

0.021 ±0.007

(0.53±0.18
-40 to +100

erg I,-
er8-

riTill  1

MECHANICAL  DATA

The flanges are square and Of standard dimensions as used on  WG16.   Two of the
diametrically opposite holes are suitable for locating on dowel pegs, while the remaining
two are used for clamping.  The notch at the top of the flange may be used to locate the
input end  against a peg, and  in this way prevent an  accidenta.I  insertion Of the valve the
wrong way round.

The two flanges are flat and  parallel within  0.002 in  (0.051  mm).
Edges of the input and  output windows are free from  burrs.
Finish: The flange faces are tin  or silver plated.
Mounting  Position: Any.
Used  in  conjunction with WG16, (1  in.  x  i jn.) (25.4 mm  x  12.7 mm).
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  Ib/ina (3.5  kg/cm8).
Weight (unpacked) 4 oz (110 gin).

Associated  Electrical  Industries  LimEted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor  Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln   26435

Page 1
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X  BAND TR  CELL.  STYLE  `A'

2  HOLES a  DIA
COAXIAL  IN
EACH   FLANGE.

2 IioLES  R  DIA.
COAXIAL   IN
EACH    FLANGE.

M

1' LaAD

dr

i-
I I

T

Iiiil AK.I

I

E

L. +. JI
a

DIM INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
8 15 41.3

C 13  MAX 34.9 MAX
D 1 i  MAX 31.75  MAX
E + 12.7

F i 12.7

G # 13.5

H ±MIN 2.4  MIN

J 0.610  ±  a.002 15.50  ±  0.05
K 0.640  ±  0.002 16.30  ±  0.05
L 0.062  +  0-031 1.6  +  0.8
M 1.0 25.4
N a.375  ±  0.005 9.5  ±  0.13
P +DIA 6.2/6.5  DIA

Q 0.1695  ±  0.004 4.30  ±  0.10
R 0.147 3.7

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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RAT.NGS-(See "Notes" at beginning of section)

Frequency range (see note 1)
Minimum  v.s.w.r.  (see  note  2)
Maximum  loss  (see  note  3)
Operating  power (see note 4)
Maximum  leakage

High  power (see  note 5)
spike
total

Low  power (see  note 6)
Maximum  recovery at 6dB (see  note 7)
Maximum  arc  loss  (see  note 8)
Position  of short (see note 9)

Ambient (nan-opera.ting)  temperature  ra.nge

EH

9050-9600           M c/s
0.83
0.8             dB     ,

5-50         kw  /

0.20        erg,
0.7           erg,,`

400          mw  /
4                ys   ,-
0.8             dB  ,

0.021 ±0.007         in

(0.53±0.18      mm)
-40to+100             oc    ,

MECHANICAL  DATA

The flanges are squa.re and  of standard  dimensions as  used  on  GIW6.   Two of the
dia.metrica.Ily opposite  holes are suitable for locating on  dowel  pegs, while the  rema.ining
two are used for clamping.   The notch a.t the top of the fla.nge may  be used to locate the
input  end  against a  peg,  and  in  this  way  prevent an  accidental  insertion  of the Valve the
wrong way  round.

The two flanges  are  flat  and  parallel  within  0.002  in  (0.051  mm).
Edges  of the input and  output windows  are free from  burrs.
Finish:  The flange faces  are tin  or silver  plated.
Mounting  Position: Any.
Used  in  conjunction with WG16  (1  in   X  i  in)  (25.4  mm   x  12.7  mm).   `
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).                                     ~
Weight (unpacked) 4 oz (110 gin).

Associated  Electrlcal  Industries  limited            Page 1
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valve  and  semiconductor sa.Ies  Department                                                                      Feb   1962
Carholme  Road,  Lincoln.      Phone   Lincoln   26435                                                                   44oo-56/Bsl22



X  BAND  TR  CELL.  STYLE  `A'

2 liolES a  DIA.
COAXIAL  IN
EACH FLANGE.

2 tloLES  R  OIA.
COAXIAL   IN
EACH   FLANGE.

M

1I LRAD

Tall

dr

-i

T

Iiiiil L AK.I

I

E

LJ +.I

D'M INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
a 1i 41.3

C 13  MAX 34.9  MAX
D 1±  MAX 31 .75  MAX
E + 12.7

F + 12.7

G # 13.5

H *MIN 2.4  MIN
I 0.610  ±  0.002 15.50  ±  0.05
K 0.640  ± 0.002 16.30  ±  0.05
L a.062  +  0.031 1.6  +  0.8
M 1.0 25.4
N 0.375  ±  0.005 9.5  ±  0.13
P +DIA 6.2/6.5  DIA

Q 0.1695  ±  0.004 4.30  ±  a.10
R 0 . 1 47 3.7

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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TYPICAL  RE:COVERY  PERFORMANCE
at 40 kw peak power,1 ps pulse length,1000 p/s
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RATINGS-(See "Notes" at beginning of section)

Frequency range (see  note 1)
Minimum v.s.w.r.  (see  note 2)
Maximum  loss (see note 3)
Operating power (see note 4)
Maximum  leaka.ge

High  power (see  note 5)
spike
total

Low power (see  note 6)
Maximum  recovery at 6dB (see  note 7)
Maximum  arc  loss  (see  note 8)
Position  of short (see  note 9)

Ambient (non-operating) temperature  range

9400-10000          Mc/s   -'
0.83
0.8            dB

5-50           kw  `-/,

0.20       erg
1.0          erg

250          mw
4pe,
0.8               dB   gr

0.021 ±0.007         in

(0.53±0.18      mm)
-40 to +100              OC

MECHANICAL  DATA

The flanges are square and:of standard  dimensions as used  on WG16.   Two of the
diametrically opposite  holes are suitable for locating on  dowel  pegs, while the  remaining
two are used for clamping.  The notch at the top of the flange  may be used to locate the
input end  against a peg. and  in  this way prevent an  accidenta.I  insertion  of the valve the
wrong way  round.

The two flanges are flat and  parallel  within  0-002  in  (0.051  mm).
Edges of the input and  output windows are free from  burrs.
Finish: The flange faces are tin  or silver  plated.
Mounting  Position: Any.
Used  in  conjunction with WG16  (1  in  x  i in)  (25.4  mm   x  12.7  mm).   'f''
Number of primer  electrodes:  One.
Ivlaximum  waveguide  pressure:  50  lb/in8 (3.5  kg/cma).
Weight (unpacked) 4 oz (110 gin).

Associated  Electrioal  Industries  Llmited           Page 1
ELECTRONIC  APPARATUS  DIVISION                                                                                                                      Issue  1
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DIM INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
a 15 41.3

C 1S  MAX 34.9  MAX
D 1+  MAX 31 .75  MAX

E + 12.7

F i 12.7

G # 13.5

H ri  MIN 2.4  MIN
I 0.610  ±  0.002 -50 ± 0.05
K 0.640 ±  0'002 16.30  ±  0.05
L 0.062  +  0.031 1.6  +  0.8
M 1.0 25.4
N a.375  ± 0.005 9.5  ±  0.13
P *DIA 6.2/6.5  DIA

Q 0.1695  ±  a.004 4.30  ±  0.10
R 0.147 3.7

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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TYPICAL  VSWR  PERFORMANCE
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TYPICAL  RECOVERY  PERF:ORMANCE
at 40 kw peak power,1  LLs pulse length,loco p/s
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RATI NGS|See "Notes" at beginning of section)

Frequency  ra.nge  (see  note 1)
Minimum  v.s.w.r.  (see  note 2)
Maximum  loss  (see  note  3)
Operating  power (see  note 4)
Maximum  leakage

High  power (see note 5)
spike
total

Low power (see  note 6)
Maximum  recovery at 6dB (see  note 7)
Maximum  arc  loss  (see  note 8)
Position  of short (see  note 9)

Ambient (non-operating) tempera.ture  range

0.20
1.0

250
4
0.8

0.021  ±  0.007

(0.53  ±  0.18
-40 to +100

A

A

MECHANICAL  DATA

The flanges are square and of sta.ndard dimensions as  used  on WG16.   Two of the
diametrically opposite  holes are suitable for locating on dowel  pegs,  while the  remaining
two are used for clamping.   The notch at the top of the flange  may  be used to locate the
input  end  against a  peg,  and  in  this  way  prevent an  accidental  insertion  Of the valve the
wrong way  round.

The two flanges  are flat  a.nd  parallel  within  0.002  in  (0.051   mm).
Edges of the  input and  output windows  are free from  burrs.
Finish: The flange faces are tin  or silver  plated.
Mounting  Position: Any.
Used  in  conjunction with WG16  (1  in  x  i  in)  (25.4  mm   x  12.7  mm).
Number of primer  electrodes:  One.
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).
Weight (unpacked) 4 oz (110 gin).

Associated  Electrical  Industries  Limited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor  Sales  Department

Carholme  Road,  Lincoln.     Phone  Lincoln   26435

Page 1

Issue  1

Feb    1962
44CO-56/BS 156



X  BAND  TR  CELL.  STYLE  `A'

2  HOLES a  DIA
COAXIAL  IN
EACH   FLANGE.

2 110LES  P  DIA.
COAXIAL   IN
EACH    FLANGE.

M

1I LRAD

dr

I i
T

Iiiil AK.I

I

E

L, +. I,
a

DIM INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
8 1£ 41.3

C 1€  MAX 34.9  MAX
D 1 i  MAX 31.75  MAX
E i 12.7

F + 12.7

G # 13-5

H #MIN 2.4  MIN

J 0.610  ±  0.C02 15.50  ±  0.05
K 0.640  ±  0.002 16.30  ±  0.05
L 0.062  +  0.031 1.6  +  0.8
M 1.0 25.4
N 0.375  ±  0.005 9.5  ±  0.13
P +DIA 6.2/6.5  DIA

Q 0.1695  ±  0.004 4.30  ±  0.10
R 0.147 3.7

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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TYPICAL  VSWFL  PERFORMANCE
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TYPICAL  RECOVERY  PERFORMANCE
at 40 kw peak power,1 tis pulse length,loco p/s
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RATINGS-(See  "Notes" at  beginning of section)

Frequency range (see note 1)
Minimum  v.s.w.r.  (see  note  2)
Maximum  loss  (see  note  3)
Operating power (see note 4)
Maximum  leakage

High  power (see  note 5)
spike
total

Low power (see note 6)
Maximum  recovery at 6dB (see  note=7)
Maximum  arc loss (see note 8)
Position  of short (see note 9)

Ambient (non-operating) temperature  range

8500-9100           Mc/s   c€'
0.83
0.8              dB  `/

5-50          kw  ¢-

0.20
1.0

250
4
0.8

0.021   ±  0.007

(0.53  ±  0.18
-40 to  + 100

MECHANICAL  DATA

The flanges are square and of standard dimensions as used on WG16. Two of the dia-
metrically  opposite  holes are  suitable for  locating  on  dowel  pegs,  while the  rema.ining
two  are  used  for clamping.  The  notch  at  the  top  of the  flange  may  be  used  to  locate
the input end against a peg, and  in this wa.y prevent  an  accidental  insertion  of the valve
the wrong way  round.

The two flanges are flat and  parallel  within  0.002 in  (0.051  mm).
Edges of the  input and  output windows are free from  burrs.
Finish:  The  fla.nge  faces  are  tin  or  silver  plated.
|v|ounting Position: Any.
Used in conjunction with WG 16 (1  in  X  i in) (25.4 mm  x  12.7 mm),
Number of primer electrodes:  One.
Maximum  waveguide  pressure:  50  Ib/in2  (3.5  kg/cm2).
Weight  (unpacked) 4 oz (110 gin).

Associated  Electrical  Indus(ries  Limit:ed           page 1
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X  BAND  TR  CELL.  STYLE  `A'

2 HolES a  DA^
COAxl^L  IN
EAcll   FLANGE.

2  HOLES  R  DIA.
COAXIAL   IN
EacH   FLANGE.

M

1I LBAD

-i

T

AK.I

E

L.+.iI
B

DIM INCHES MILLIMETRES

A 1.555  ±  0.002 39.50  ±  0.05
a 15 41.3

C 13  MAX 34.9  MAX
D 1 i  MAX 31 .75  MAX
E i 12.7
F + 12.7

G # 13.5

H *MIN 2.4  MIN
I 0.610  ±  0.002 15.50  ±  0.05
K 0.640  ± 0.002 16.30  ±  0.05
L 0.062  +  0.031 1.6  +  0.8
M 1.0 25.4
N 0.375  ±  0.005 9.5  ±  0.13
P *DIA 6.2/6.5  DIA
Q 0.1695  ±  0.004 4.30  ±  0.10
R 0.147 3.7

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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Provisional   lnformaLtion

This X  Band TR cell  incorporates a P-N  junction  diode which  can  be pre-pulsed so as to
reflect the  whole of the  incident  magnetron  power.

SPECIFICATION|See  Preamble  at  beginning  of  "Microwave  Switches.'  section)

Minimum  v.s.w.r.
Maximum  insertion  loss
Operating  power (at 0.001  duty cycle)
Band width

*Attenuation  range

Maximum operating voltage
Maximum  operating current
Recovery time at 6dB

# Corresponds to varying the applied  current  between 0 and  30mA.

MECHANICAL  DATA

The flanges a,re square and  of standard  dimensions as  used  on  WG16. Two of the
diametica.Ily  opposite  holes  are suitable for locating on  dowel  pegs, while the  remaining
two are used for clamping.

The  two  flanges  are  flat  and  parallel  within  0.002  in  (0.051   mm).
Edges of the input and  output windows are free from  burrs.
Finish:  The  flange faces  are  tin  plated.
Mounting  position:  Any.
used  in  conjunction  with  WG16  (1  in  x i  in)  (25.4  mm  x  12.7  mm).
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).
Weight (unpacked) 4 oz (110 gin).

Associated  Eleotl'ical  Industries  Limll:ed
ELECTRONIC  APPARATUS   DIVISION

Valve  and  Semiconductor Sales  Department
Carholme  Road,  lincoln.     Phone  lincoln   26435
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•8640 IllCentrefrequency   may

be   varied   w.ithin  the
range   9200-9600
Mc/s    by   adjustment
of    cell    tuner.

-30     -20     -10        0      +10     +20     +30
Frequency    (Mc/s)

Fig.1.     Characteristics  of the  X-Band  TR  Cell. type  BS332.

Associated Electrical Industries Limited
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Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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NOTES
1.  Resonant Frequeney

The resonant frequency is set as described in  Note 3  below.

2.  Loaded a

Teatkeirn#!d?::tf#:i:i;:ev;::§o:r:t:e::s:gas:::yLt:hnej?u:f:::arigsoT:TattjcvoeTyp:::sn#n:S::dfo,:

3. Tuning Susceptance

:h=::hen:iT:!.i:ts.!i:i!eg;i:f:i:s.:h:n¥:u:rciih:iy::doe:i::n::i:t:h;e::!e:ip[aj;:i;vit:hit:e:#¥enn?,#ff::,:,i
2 fl 4  Ib - (1 + 2g) -

orb-
/

EI-

A

;``\or smau values of `1' and assuming that 2g  ls very small  in comparison with 1.

4.  Equlvalent Conductance

vatvefiTxt:i:uiv::er?:C:noduunct?nietj:::tnearn::#eyremti=usrj:ge:h=nvc.:.#.rn.e:{j:[;I:I:::
value of the conductance, g.  is given  by

8=r
where r is the v.s.w.r., and  is numerically smaller than  1.

5.  Operating Power

;p;e:c%¥[nc!,iinE:i.!#.:T!!.t;::..:¥rg:::tea;y::#nl#sii!tEl!p:f!i!?I:i:£o#¥isrit:i#:fi:x:a:d:d?#:
6.  Firing Time

ii:i;:::ri;:i;fi:::;I;;;i;:;:r;:;:i,;i!::;d;::!|iT;i;§!:t:ie;:#ijir#i:;:a#iog:i:#i!j:;a;i::n::i;:I::r;#ir;;c#:i
continued
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7.  Arc Loss

behjnd|#:awrjcn'd°;#Pcrj:S:n£:hr:dp:tw4eEwecpees:iT.ft.°p:;ae?',jih;hpdu#:'#:ftnhtahnedd4j%hoa#s:

8.  Recovery Loss

#§;;:/:::h;e;bi;tc:°£Y,i{:P::;¥[;;r;::£ai:8eir:g::ti::::nEuifI:#:iii:;i;do,'{r¢t=::hm;i:£:;i:ft:a;re;p:jaijje:i::::et;ijni;:;i:i
9. Voltage Standing Wave Ratio

The  v.s.w.r.  is  measured  with  the  line  energised  at  40  kw  peak  r.I.   power,
1  Hs  pulse width and  1000 p/s.
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RATINGS-(See "Notes" at beginning of section)

Resonant frequency (see note 1)
Maximum  loaded Q (see note 2)
Maximum tuning susceptance (see note 3)
Maximum equivalent conductance (see  note 4)
Operating power (see note 5)
Maximum firing time (see  note 6)
Maximum arc loss (see note 7)
Maximum  recovery loss at 2pe (see  note 8)
Minimum  v.s.w.r.  (see  note 9)

Ambient (non-operating) temperature  range

9410            Mc/s

6.0

±0.06
0.045

5-50
10

0.8

2
0.91

-40 to +100

MECHANICAL  DATA

Finish:  The  flange  faces  are  tin  or  silver  plated.
Mounting  Position:  Any,  in a  mount as specified  (see outline drawing).
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cma).

Associal:ed  Electrioa]  Industries  Limited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme Road,  Lincoln.     Phone Lincoln  26435
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X  BAND  TB  CELL.    STYLE  `A'
fowh#dt:Ou.h>

:::_:
DIM INCHES MILLIMETRES

A 1#  MAX 46

a 1.299   ±   0.005 33.0      ±0.13

C 1.303   -0'006 33.10   -   0.15

D 0.803   -  0.006 20.40   -  0.15

E 0.133   -  a.016 3.40   -  a.41

F 0.142   MIN 3.6

G a.510   -  a-020 12.90   -  O.S1

H 1.010   -0.020 25.60   -  0.51

J 8 9.5

All  dimensions  in  inches.

Millimetre  dimensions derived.
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RATI NGS-(See "Notes" at beginning of section)

Resonant frequency (see  note 1)
Ivlaximum  loaded  Q  (see  note 2)
Maximum  tuning susceptance  (see  note  3)
lvlaximum  equivalent conductance  (see  note 4)
Operating  power (see  note 5)
Maximum  firing time  (see  note 6)
Maximum  arc  loss  (see  note 7)
Maximum  recovery loss at 2 ys (see note 8)
Minimum  v.s.w.r.  (see  note 9)

Ambient (non-operating) temperature  range

9080             Mc/s

6.5

±0.06
0.1

5-50
10

0.8

2
0.87

-40 to +100

MECHANICAL  DATA

Finish:  The  flange  faces  a.re  tin  or  silver  plated.

Mounting  Position:  Any,  in  a  mount  as  specified  (see  outline  drawing).

Maximum  waveguide   pressure:   50  lb/in2  (3.5   kg/cm8).

Associated  Electrioal  lhdustrles  Llmlted               Page 1
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X Band TB Cell

X  BAND  TB  CELL.    STYLE  `A'

i:,r:sdi:ought

_____:_-=]_:

AEI

DIN INCHES MILLIMETRES

A 1 # MAX 46

8 1.299   ±  0.005 33.0      ±0.13

C 1.303   -0.006 33.10   -   0.15

D 0.803   -  0'006 20,40   -  0,15

E 0.133   -  0,016 3.40   -  0.41

F a.142   MIN 3.6

G 0.510   -  0.020 12.90   -  0.51

H 1.010   -0.020 25.60   -  0'51

J € 9.5

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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TYPICAL  RECOVERY  PERFORMANCE
at  50  kw,  1000  p/s,  lps
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X Band TB Cell

`n_I_`..'i&LnL±===SjLi=L-ii=r.±=L?=±2-i±.-i--_._-t-_-=tL`_-_i*__T=_`=.L`--_._::::==£=£-_.`_.-_.''l=L:__Lr±JLed~±.

RATINGS-(See "Notes" at beginning of section)

Resonant frec|uency (see  note 1)
Maximum  loaded  Q (see  note 2)
Maximum  tuning susceptance (see  note 3)
Maximum  equivalent conductance (see  note 4)
Operating  power (see note  5)
Maximum firing time (see  note 6)
Maximum  arc  loss  (see  note 7)

Maximum  recovery loss at 2 pe (see note 8)
Minimum  v.s.w.r.  (see note 9)

Ambient (non-operating) temperature  range

9240            M c/s
6.5

±0.06
0.1

5-50
10

0.8

2
0.91

-40 to +100

MECHANICAL  DATA

Finish:  The  fla.nge  faces  are  tln  or  silver  plated.

Mounting  Position:  Any,  in  a  mount as specified  (see outline drawing),
Maximum  waveguide  pressure:  50  Ib/in2  (3.5  kg/cm8).

Assoclated  Electrical  lndustrles  Llmlt®d
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BS84

XBANDTBCELL:prifeffl

-__:::::

DIM INCHES MILLIMETRES

A 1# MAX 46

a 1.299   ±  0.005 33.a     ±0.13

C 1.303   -a.006 33.10   -  a.15

D a.803   -  a.006 20.40   -  a.15

E a.133   -  0.016 3.40   -  0.41

F a.142   MIN 3.6

G a.510   -  0.020 12.90   -  0.51

H 1.010   -a.020 25.cO   -  0.51

I i 9.5

All  dimensions  in  inches.

Millimetre dimensions  derived.
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TYPICAL  RECOVERY  PERFORMANCE
at  50  kw,  1000  p/s,  1pe
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RATI NGS|See "Notes" at beginning of section)

Resonant frequency (see  note 1)
Maximum  loaded  Q (see note 2)
Maximum tuning susceptance (see note 3)
Maximum  equivalent conductance (see  note 4)
Operating power (see  note 5)
Maximum firing time (see note 6)
Maximum  arc  loss  (see  note 7)

Maximum  recovery  loss at 2 ys (see note 8)
Minimum  v.s.w.r.  (see  note 9)

Ambient (non-operating) temperature range

®

.^

9375            M c/s
6.5

±0.06
0.1

5-ZOO
10

0.8

2
0.91

-40 to +100

MECHANICAL  DATA

Finish:  The  flange  faces  are  tin  or  silver  plated.

Mounting  Position:  Any,  in  a  mount  as  specified  (see  outline  drawing).

Maximum  waveguide  pressure:   50   lb/in2  (3.5   kg/cm2).

ASSoolated  Electrloal  Industries  Limited             Page 1
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DIM INCHES MllLIMETRES

A 1 tt MAX 46

a 1.299   ±  0.005 33.0     ±0.13

C 1.303   -0.006 33.10   -  0.15

D 0.803   -  0.006 20.40   -  0.15

E 0.133   -  0.016 3.40   -  0.41

F a.142   MIN 3.6

G 0,510   -  0.020 12.90   -  a.51

H 1.010   -0.020 25.60   -  0.51

J i 9.5

All  dimensions  in  inches.

Millimetre dimensions derived.
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X  Band TB Cell

TYPICAL  RECOVERY  PERFORMANCE
at  50  kw,  1000  p/s,  1  Hs
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AEI X Band TB Cell

RATI NGS-(See "Notes" at beginning of section)

Resona.nt frequency (see note 1)
Maximum  loaded  Q  (see note 2)
Maximum tuning susceptance (see  note 3)
Maximum  equiva.lent conductance  (see  note 4)

Operating power (see note 5)
Maximum firing time (see note 6)
Maximum  arc loss (see  note 7)
Maximum  recovery  loss at 2 Lis (see  note 8)

Minimum  v.s.w.r.  (see note 9)

Ambient (non-operating) temperature  range

9600            M c/s
6-5

±0.06
0.05

5-50         kw
10s

0.8             dB

2dB

0.91
-40 to +100             °C

A

MECHANICAL  DATA

Finish:  The  flange  faces  are  tin  or  silver  plated.

Mounting  Position: Any,  in  a  mount as specified  (see outline drawing).

Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm2).

Associated  Electrical  Industries  Limit:ed             Page 1
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X Band TB Cell

___=::

DIM INCHES MILLIMETRES

A 1 tt MAX 46

a 1.299   ±  0.005 33.0      ±0.13

C 1.303   -0.006 33.10   -  0.15

D 0.803   -  0.006 20.40   -  0.15

E a.133    -0.016 3.40   -  0.41

F 0.142   MIN 3.6

G 0.510   -  0.020 12.90   -  0.51

H 1.010   -0.020 25.60   -  0.51

J t 9.5

All  dimensions  in  inches.

Millimetre dimensions  derived.
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RATINGS|S®e "Notes" at beginning of section)

Resonant frequency (see note 1)
Maximum loaded Q (see note 2)
Maximum tuning susceptance (see note:3)
Maximum  equivalent conductance (see note 4)
Operating power (see note 5)
Maximum firing time (see note 6)
Ivlaximum arc loss (see note 7)
Maximum  recovery loss at 2 iLs (see note 8)
Minimum v.s.w.r. (see note 9)
Ambient (nob-operating) temperature range

9325            M c/$
6.5

±0.06
0.1

5-50
10

0.8
2
0.90

-40 to +100

MECHANICAL  DATA

Finish: The flange faces are tin  or silver  plated.
Mounting  Position:  Any,  ln  a  mount  as  specified  (see  outline  drawing).
Maximum  wavegulde  pressure:  50  lb/in2  (3.5  kg/cm9).

Assoolated Electrloal  Industries  Llmlted
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RE-..t::i:....EHrm.....,{;-.```.-:`......`..::.::-:-``:.;..`,...`.`:`..::....a:.se`:i.```::``::..:-j!:.:Siisng#|

F- c - I -

OIM INCHES MILLIMETRES

A 1 # MAX 46

8 1.299   ±  a.005 33.0     ±  0.13

C 1.303   -a.006 33.10   -  a.15

D a.803   -  a.006 20.40   -  0.15

i a.133   -  a.016 3.40   -  0.41

F a.142   MIN 3.6

G a.510   -  0.020 12.90   -  a.51

H 1.010   -a.020 25.60   -  a.51

I i 9.5

All  dimensions  in  inches.
Millimetre dimensions derived.
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X Band TB Cell

RATINGS-(See "Notes" at beginning of section)

Resonant fi.equency (see  note 1)
Maximum  loaded  Q  (see note 2)
Maximum tuning susceptance (see note 3)
Maximum  equivalent conductance (see note 4)
Operating power (see note 5)
Minimum firing time  (see  note 6)
Maximum arc loss (see note 7)
Maximum  recovery loss at 2ys (see note 8)
Minimum v.s.w.r. (see note 9)
Ambient (non-operating) temperature range

®

MECHANICAL  DATA

Finish:  The flange faces  are tin  or silver  plated.

Mounting Position: Any.  in a mount as specified  (see outline drawing).
Maximum  waveguide  pressure:  50  Ib/in2 (3.5  kg/cma).

^ssoc!ated Electrical  Industries  Llmited
EIECTRONIC  APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme Road,  Lincoln.     Phone Lincoln  26435

Page  1
Issue  1

Feb  1962
4400-56/BS118



X Band TB Cell

X  BAND  TB  CELL.  STYLE  `8'

•-i(?8?¥:?;#m5,

Osomin
040Irax

`5!3i6yF-n:::mc,.

All  other dimensions as  X  Ba.nd TB  Cell  style  `A`

All  dimensions  in  inches.

Ivlillimetre  dimensions  derived.

e

AEI

Page 2



TYPICAL.  RECOVERY  PERFORMANCE
at  50  kw,  loco  p/s,  1  LLs

06.2.0.4
I I I

1
I

I I

I II I

I I

I

I I . I.
I
I

.
I I
\

\

. I

I

I I I

I I I

I I I I

I 2 34S 6
T'ME 'ys)
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X Band TB Cell

RATINGS+See "Notes" at beginning Of section)

Resonant frequency (see note 1)
Maximum  loaded Q (see  note 2)
Maximum tuning susceptance (see note 3)
Maximum  equivalent conductance (see  note 4)
Operating power (see note 5)
Maximum firing time (see note 6)
Maximum arc loss (see note 7)
Maximum recovery loss at 2 ys (see note 8)
Minimum v.s.w.r. (see note 9)
Ambient (non-operating) temperature range

9850            Mc/$
6.5

±0.06
0.1

5-50
10

0.8
2
0.91

-40 to +100

MECHANICAL  DATA

Finish:  The flange faces  are tin  or silver  plated.
Mounting  Position:  Any,  in  a  mount  as  specified  (see  outline  drawing).
Maximum  waveguide  pressure:  50  lb/in8  (3.5  kg/cml).
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DIM INCHES MILLIMETRES

A Its MAX 46

a 1.299   ±  0.005 33.0      ±0.13

C 1'303   -a.006 33.10   -  0.15

D O.cO3   -  a.006 2o.ro   -  o.15

E 0.133   -  a.016 3.ro   -  o.41

i a.142   MIN 3.6

G 0'510   -  0.020 12.90   -  0'51

H 1.010   -a.020 25.60   -  0.51

J i 9.5

All  dimensions  in  inches.

Millimetre dimensions derived.
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X Band TB Cell

TYPICAL  RECOVERY  PERFORMANCE
at 50 kw.  1000 p/s, Ire

••284
(1\1' 1111 I
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I
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RATINGS-(See "Notes" at beginning Of section)

Resonant frequency (see note 1)
Maximum  loaded Q (see note 2)
Maximum tuning susceptance (see note 3)
Maximum  equivalent conduccance (see note 4)
Operating power (see note 5)
Maximum firing time (see  note 6)
Maximum arc loss (see note 7)
Maximum  recovery loss at 2 pe (see note 8)
Minimum v.s.w.r. (see note 9)
Ambient (non-operating) temperatu re range

EE

9025           Mc/s
6.5

±0.06
0.1

5-50
10

0.8

2
0.91

-40 to +100

MECHANICAL  DATA

Finish:  The  flange faces  are tin  or silver  plated.
Mounting  Position: Any,  in a mount as specified (see outline drawing).
Maximum  waveguide  pressure:  50  lb/in2  (3.5  kg/cm8).
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X  BAND  TB  CELt..    STYLE  `A'

brd#.#giv>

F-c-

DIM INCHES MILLIMETRES

A 1# MAX 46

8 1.299   ±  a.005 33.0     ±  a.13

C 1.303   -OOu 33.10   -  a.15

D O.cO3   -  a.006 20.40   -  a.15

i a.133   -  0.016 3.40   -  0.41

F a.142   MIN 3.6

G a.510   -  a.020 12.90   -  0.51

H 1.010   -a.020 25.60   -  0.51

J i 9.5

All dimensions in  inches.
Millimetre dimensions derived.
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TYPICAL  RECOVERY  PERFORMANCE
at 50  kw,  1000  p/s,  1  Lls

rl

A

••2B•a I I
1 I I I I II I

I
1 III I II I
I II I . I.II IIIII IIII I III I I

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

11 IIIII I.III III
t I I I III III I II

I
II,

II I I

11 I II I I I I I III II I
I I I I II III

It

\
I I I
I II I I I I IIII II II II II I IIII IIII I\I II III I II II II III I I II IIII III IIII I I.I I II II I I II IIIIII . II I I I I I II I I

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

I
=I. ... I I IIII

I 2 3 S
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RATINGS-(See "Notes" at beglnnlng of section)

Resonant frequency (see note 1)
Maximum  loaded  Q (see note 2)
Maximum tuning susceptance (see note 3)
Maximum  equivalent conductance (see note 4)
Operating power (see note 5)
Maximum firing time (see  note 6)
Maximum arc loss (see note 7)
Maximum  recovery loss at 2 ys (see note 8)
Minimum  v.s.w.r. (see note 9)
Ambient (non-operating) temperatu re range

a

a

93|s         ncis
6.5

±0.06
0.1

5_ZOO
10

0.8
2
0.91

-40 to +loo

MECHANICAL  DATA

Finish:  The  flange faces  are tin  or silver  plated.

Mounting  Position:  Any.  in  a  mount  as  specified  (see  outline  drawing).
Maximum  wavegulde  pressure:  50  lb/in9  (3.5  kg/cm8).
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x eAND TB CELL.   styli .A'
fifaL#d.:Ougiv>

DIM INCHES MILLIMETRES

A 1J+  MAX 46

a 1.299   ±  a.005 33.a     ±0.13

C 1.303   -0.006 33.10   -  0.15

D a.803   -  a.006 20.40   -  0.15

E a.133   -  a.016 3.40  -  0.4'
i a.142   MIN 3.6

G a.510   -  a.020 12'90   -  0.51

H 1.010   -a.020 25.60   -  0.51

J 3 9.5

All  dimensions  in  inches.

Millimetre dimensions derived.
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.r           Typ,CAL.  REcOvERy  PERFORMANCE
at 50 kw,  loco p/a, lps

rl

2.0lJ6I.2O.e0.4a
III I' II I
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' 2 3 5 6
TIME Ore)
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PREAMBLE

The  existing   range  of  devices   capable  of  switching   microwave  power  on  and   off  in
waveguides are:-
(a)        #:=dh;:i::!e¢:Xjc::stwchajscehs, Soufffeexrcefsrs:vine #ht?Peratin8   Speed   With   an   added

(b)         Discharge  tube  devices  whose  main  drawbacks  are  the  inevitable  generation  of
noise  and   relative  slowness   in   establishing   and   falling   away  of  the   discharge.
This  is  particularly  evident  in  pulse  applications.

(c)         Ferrite  devices  which  are  relatively  slow  for  pulse  work,  are  bulky  in  size  and
require  relatively  high  operating  powers.

(d)         Point-contact  diodes whose  limitation  is  that  they  can  ha.ndle  only  small  powers.

toovertos:::::td:fctt::#:::5:*t:gse¥!atscsho.cfaj::Ctjj:#tdi:da3odveeY.£:'n:jaosn::ecno:epYoe::::d.

Lnasnedns:[h:!iife:r:::i::#;e;f;g:e:|#::::c#:;,I:i:hf::s:i';a!:,I:s;:ee:i::i::t:::;:e:3;eem¥%:erb::::i
outstanding development.

§u:Sj9£B,:o:on:i:rsii#:;ye::d##;!h:::i:e:o;::i:i;;:i:;:ai§:s#:°e:dr::,p[[teih::t±:i:*s,:u;::¥!'ie'::ymi::::teji:#
circuit E[i::tJ::a[j]sy sjFofnaj io#g.c:pta.cjtance.  variable-resista,nce  device  whose  equ iva|ent

Zo~
L

i-c--.¥
---.--,-.   -

DIODE /                                                   Diagrcim

Oiogram a

Fig.1.   Diode Switch, equivalent circuits.
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!noh:::pgin:::::et#::t:i:or;°:a::#:::stdia:|f:e::h:e!:n:t:i':i:a:cjt:a:;c::::h#e:at:je§tih:eer¥:I;s:t:e#tLpi::dg:[§;a;Std;:;:

Loss  (dB)  =   20   log

;i;;;ir:d6;!i::rj§eb;i;:*:s8;a::#;asiui;i:£;ae::t;i:;d§:ru!i:en:::;;;aiiuiij°;e::i:ii§tp:i:;i:s#g:i:ir::doii;j{:::;tiij:g:ii:8:::niit#;i;§j
frequenDc;Yi`ncess.bjannc:rt:°*a.tj::dtahnedsd:|tecihoj;£ednjt°fsesr::eeeadY:i:a:led:°v:c:spfeor:tfjr°enquaetn:ine¥
outside this  range.

Construction

:nf:::tamnj::?aYa*:vse:jut.fdhettheer:`]:::e!dsamt°euancthe:nj:awft°ha¥i:'n':::daf,gn:::.Pledt°asection

OPERATION

General

iEr:T:¢ir!:I;bi::is:I;;cYa:t:x::ise8;:V;°;i#;::t.n:C:a#!,:g:h:#:::i¢tse:ieaei:ae;#::e::Sre!j,I:!ee¥g:]#{{::V:i::a:fvj:e:

:aop:%-:h;:cn::i:#:ged:cs[:°pdaec;:ype#:ens?snap::sr,'gibe'e-t:tsist:jnf:,aprrja:'ypj'cee:h:#i:Cyinhgasvaarh,:8bi:.r

Speed  of  Operation

iie!e:fit:;:;u:::I:§fi;i:r;i!;::;ia::a;n;d;:e{h::;H:eo;!n:i:e:i;ai:t!|:#;i{f;;P:EuC::3:h:::nhi:f;si::::a:;!#¥;i€i:i!i£S::;!i':i:;t{,i:t!
:mif:atbr,i,:t;ro:Fth::tehh:.e,e:ss:carob.Tsi:iEt:it;:i:;ri:ur:;:turf::::;ee:yh::I:.ri:eni-h.;:t::r:tf:?:`:o:f!:!a:st,mtiteei:a;

bjasofs::seqfot+a,t:TP:odT:Tee::stj:etnhfso;etchoev::¥r:::pauc,t:e.vFejg.2yshaop£:y::§rneecgoavt:¥;

continued  on  Page 4
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FOR WAF\ D81 AS 30m
IAABLE

NEG ATIV E8' AS VARl

N

\\`\
\,`\\

1"\

\\
\ \ \

\

"
\ \ \

\ \ \
\ \

<4\\ \
•

`d¥

\\\ •S
`±\``Qd

' \
\ \ // \z\`\ \ \\

\ \
0.4             0.8               I.2                 I.6             2.a            2.4

TIME  frsEc)

Fig.  2.  "Switching  off"  Recovel-y  (Minimum  attenuation).
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in;::§iii§n;}:§ii[t;§je:a;t:;:;i;:r;!}b;jti!;;i:ns;:::iv::tpiar:j!ii::;i;;:n:¥iij:i:;i::hj;ijdi:i!:ii;::::::;tife''i:;%!:i

i;#;[r:!i:;ig::°t:ie::i:B:::ii;e;[{i:i;a:[§j°¢V;ei;ep°::f:;Csh:r::g::v:oi,:t¥;°:hno:[e:!°r:eo::#rud:sols:i:;,I:;#;::se;Sa:jj

enceofT[heesLeaegdni¥itdhe:fhjtchheaftot#:::j°cEi:eensttab:.ijshj:dr:Sp::s°e::e:nb;j€.h:::tdotfh:ujrnvf:us:
Large forward  current  produces fa.ster switching.

the:,:in:'i:f°#vwt:hg:rcebrj,u:i:t:s!a:t:ti:dews°:§iirh:igt#:a:co::::;:tibkeitfis::::a:ceerow::nY:ehf:oFrt:t;od#ue':ttj:°ah:i

:jis:3:Tse8paut|jsveedv£#:e]istahpep'fjoe*=rhjsdY::t:g:ns.houldthenbereducedtozerobeforethe

As a  Modulator

fii:ctihsere:as#i:::,:nhf:eafeuodrde:;aftaj:obnjlsy::::ircr%s5:do:is:iin:g:'£!gv;e:lsF:°padenu#teav::cr:#sj;gcrn:3fievtdt::i:°rt8h€:
waveguide.

i;;is;Ii;!a§jr:;:::ii:a|j!!on;ii:fs::e;ijt::i!¥:°#i:itsid;i¢;igs;;i::i::€i;t°!n:a:e:*:iiiiiv:Sio;u::t:h;i::ic;e;n§gi:ijahi:;;hi::r;if;:j!:f

As a Pulsed Attenuator

iiiiii;ti:::s:E::::e,if!a![|jei'iei!:::ti!iiri:i;n;oit;!ii;::;i::;;;iict:t!:sfi:ij;ectiii:i;i::c!iti::;,;:n::i;t:;!;i:i;:ni::ii!
?jnmdjtjautTj:i.On  diodes  in  Pa,rticular,  it  has  now  been  possible for the  first time  to  lift  this

i;it;§hi'ji:h:5;i;;;i;::Ii::ihi::iisi:tiii:;iger;§ijii:i;i;a§:;;;id;iiiin!::f!:;#;e:::::i;i{§:i;;u::;;nit;::h;:riii;§e::it:i:
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TIME  (ASEC)

Fig.  3.  ``Switching  off"  Recovery  (Minimum  attenuation).

Associated  Eleotrloal  lndustr!es  L!m!ted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carho!me  Road,  Lincoln.     Phone  Lincoln  26435

Page  5
Issue  1

April  1962
4400-57/Gen



30

28

26

24

22

3023 A

A

/ I17mAI

/ IIomA

/`
/ /

/// /
+i+

A

(y /
'`

/ /
(' /-

''/ / NEG ATIVWAR EBl AS- 40V
BLE

`/
FOB D81 ASVAF\IA

/
1'/

!`

a.4            0.8                I.2                I.6             2.a
TiME  (rsEc)

Fig.  4.  "Switching  on"  Recovery  (Maximum  attehuation).
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DIODE   BIAS  PULSE

Fig. 5.
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BS336

SPECI l=lcATI O N

Maximum operating voltage
Maximum operating current
Maximum  insertion  loss

*Attenuation  range

Power  handling  capacity-
Maximum  peak  pulsed  line  power
Maximum  c.w.  line  power

Band  width  (fixed  mount)
Minimum  switching  time
Resonant  frequency

500W
10W

100             Mc/s
See  figs.  2,  3  and  4  in   Prea.mble

Preset  to  requirement

* Corresponds to varying the applied  current  between  0 and  30  rnA.

<  ',d£_              (63. 5mm)           __

`   Irlri
(3,I.j

4m'4iallug- 11

FZ0bFlanZ83

C

nge

Inll

72 Coty'ith

4(6romm)  1g.

r8'i
Eml

1111--.1111

II

A All  dimensions  in  inches.

Millimetre  dimensions  derived.
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eTYPICAL  PERFOF`MANCE  CHAF`ACTERISTICS
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®

SPECIFICATION

Maximum operating voltage
Maximum operating  current
Maximum  insertion  loss

*Attenuation  range

Power handling capacity-
Maximum  peak  pulsed  line  power
Maximum  c.w.  line  power

Band  width  (fixed  mount)
Minimum  switching time
Resonant frequency

1.0V
30mA

0.5             dB
1  to25                dB

500W
10W

ZOO              M c/s

See  figs.  2,  3  and  4  in  Preamble
Preset to  requirement

• Corresponds to varying the applied  current  between  0 and  30 rnA.

Tl,o4'6rml

70Q  Co axial

:a4b](.6i"dtmhmp)I::ng

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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Microwaves:jat::@
TYPICAL  PERFORMANCE  CHARACTERISTICS
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Provisional  Information
•\`

This  device  when  used  in  conjunction  with  a  conventional  TR  cell  is  capable  of attenu-
ating magnetron power so as to render the spike leakage through the TR cell insignificant.

SPECI FICATI O N

Maximum operating voltage
Maximum  operating current
Maximum  insertion  loss
Bandwidth
Minimum  v.s.w.r.

*Attenuation  ra.nge

Power  handling capacity-
Maximum  peak pulsed  line  power
Mean  pulsed  line  power
Maximum  c.w.  line  power

Minimum  switching  time

100W
100          mw
10W

See figs.  2.  3  and  4 in  Preamble

*  Corresponds  to  varying  the  applied  current  between  0  and  30  rnA.

MECHANICAL  DATA
The  flanges  are  square  and   of  standard   dimensions  as   used   on   WG16.  Two  of  the
diametrically opposite  holes are suitable for locating on  dowel  pegs, while the  remaining
two  are  used  for  clamping.

The  two  flanges  are  flat  and  parallel  within  0.002  in  (0.051   mm).
Edges  of the  input  and  output  windows  are free  from  burrs.
Finish:  The  flange faces  are  tin  plated.
Mounting  Position:  Any.
Used  in  conjunction  with  WG16  (1   in   X   +  in)  (25.4  mm   X   12.7  mm).
Maximum  waveguide  pressure:  50  lb/in8  (3.5  kg/cm2).
Weight  (unpacked)  4  oz  (110  gin).
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Dimension Inches Millimetres

A 15 39.5    ±     0.05

8 1§ 41.3

C 1€ max 34.9 max

D 1± 28.57

E i 12.7

F 1.0 25.4

G 1.0        ±     0.010 25.4   ±     0.3

H #min 2,4  min

J 0.610   ±     0.002 15.50±     0.05

K 0.640   ±     0.002 16.30±     0.05

L 0.062   ±     a.031 1.6   ±     0.8

M 0.375   ±     0.005 9.5    ±     0.013

N 8dia 19.05  dia

P ±dia 6.2/6.5 dia

Q 0.1695±     0.004 4.30  ±   0.10

R 0.147 3.7
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The filament is in the form of a rod of sintered oxide powder to which two short

platinum connecting leads are attached.
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operation.
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RATINGS

8uo:E:E:i:::vn:g;t:a#r:(aT:;;i,itrho:;,tt:b::v:ear,te:J::readt:nr:eof
Temperature to give a  minimum  life Of 100 hours

35±    I  M',I.

N FTI                      N FT2

9o2%/#8        ioo2::/i#    ¥

0.65
1750

1.4A
1750    oc

F\
NFTJ. .  I.7S± 0.I MM. DIA .
NET.2.-2.S :  0.I MM. 0lA.
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TYPICAL  OPERATING  CHAIIACTERISTICS
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The Windonut (Patent 572020)  provides  in  a very convenient form  an  inspection
window  for  liquid-level  indication  and  similar  applications.  It  can  be  used  satisfactorily
on  vacuum  chambers  or  containers  with  appreciable  interna,I  pressure.  Its  production
was  made  possible  by  the  development  Of a  special  glass  which  could  be  hermetically
sealed without gaskets or jointing-compound into its mild-steel frame, of which it became
an  integral  part.

The Windonut must not  be confused with devices of similar appearance in which
a disc of glass  is  retained  in  position  by  mechanical  means.  By a  unique  process, the glass
of the  Windonut  is  fused  into  the  surrounding  metal,  and,  short  of the  grossest  mis-
ha.ndling,  a  Windonut  cannot  leak.

Hitherto, the conventional method of providing a.n oil-tight or gas-tight inspection
window in a metal wall has been by means of a gasketed sight-glass. But a rise of tempera-
ture  causes  ordinary  metals  such  as  mild  steel  or  cast-iron  to  expand  over  one-third
more than  plate or window glass, and  more than three times as  much as the borosilicate
heat-resisting gla.sses. With the inevitable changes of working and ambient temperatures,
it is obvious that if the joint is to continue gas-or oil-tight, the gaskets  must be resilient
and  must  remain  so throughout their  life.

In  the  Windonut,  however,  no  gasket  is  used  between  glass  and  steel,  and  it  is
therefore  unaffected   by  extremes  of  heat  or  cold   ranging  from   -80°C  to   +2oo°C.
Samples of the 1  in. B.S.P. size  under test have satisfactorily withstood hydraulic pressures
of more than two tons per squa.re inch. The Windonut stands up well to rough treatment.
A  hard  ha.mmer-blow  may chip  the  surface,  but even  then  several  successive  blows are
needed  to force  a  hole.

A  typical  application  is  the  use  of  a  Windonut  as  an  oil-gauge  on  a  gearbox.  In
this  instance the  permissible change  in  oil-level  is  equal  to the diameter of the glass,  but
langer  ranges  can  be  dealt with  by the  use  of two  Windonuts  set at  different  levels.

In  such  applications,  if the  liquid  is turbulent,  as for instance the oil  in  a gearbox,
it  will  readily  be  appreciated  that  some  form  Of  baffle  is  desirable  if true  indications  of
level  are to  be obtained.

CONSTRUCTION
The   Windonut   consists   of  a   hollow   hexagon-headed   screw  of  copper-coated

mild  steel,  into  which  a thick  disc  of special  glass  is  pressure-cast  while  the  metal  is  at
red  heat;  the  glass  is  thus  united  to  the  metal  by fusion.  The  steel  projects  to  form  a

protective  ridge  around  the window.

continued
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The glass  is fire-polished  on  the outer face,  which  is of larger diameter than  tt`e
inside face so as to increase the viewing angle. The  inner surface is  left slightly rough as

pressed;  ¢his  improves  liquid-level  indication.

The  Windonut  is  designed  to  be  screwed  into  a  tapped  hole  and  made  oil-  or
gas-tight  by conventional  jointing  methods.  Alternatively,  if the  metal  is too thin  to  be
tapped,  a  back-nut  can  be  used  with  a  suitable gasket.  British  Standard  Pipe sizes  have
been standardised for bore and thread,  but Windonuts can  be supplied  with  metric or
other screw threads.

Certain  important factors  relative to  the  structure  of solid  glass  have  received
careful  consideration  in  the  design  of  the  Windonut.  Glass  can  only  fracture  from  a
surface or boundary;  it fails due to the tension  component Of stress at a surface; and  it
will  not fail  in  pure  compression.  In  practice,  a tension  of 0.7 tons per square inch may
be assumed  as  a safe  working  value for sheet glass.

The glass of the Windonut possesses three surfa.ces, the  inner and  outer surfa.ces
and  the  glass-to-metal  junction.  After  the  hot  glass  has  been  sealed  into  position,  the
metal  shrinks  more than  the glass,  and  the glass at the junction  is then  in  compression
radially,  tangentia.IIy,  and  parallel  to  the  axis;  the  faces  of the  disc are  in  compression
normal to the axis. These conditions prevail over the whole range of working tempera-
tures.   Thus   in   manufacture  the  glass   is   pre-compressed   sufficiently  to   prevent  any
subsequent distortion of the hexagon by a spanner from setting up any harmful temporary
or permanent stresses.

cont.Inued
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A

RANGE  OF:  SIZES

The Windonut has been developed in six sizes, the `'size" for convenience denoting
the bore and the B.S.P. screw-thread. These sizes a.re a", a",1 ",1±",1±" and 2±", and the

principal  dimensions of each are shown  in the diagram and table  below.  Metric or other
screw-threads  can   be  supplied.

DIMENSIONAL  OuTLINE  AND  HALF-SECTION

Screwed
A   a.S.P.

Dimension
Windonut Type

S26 S27 S28 S29 S30 S31

A

in mm in mm in mm in mm in mm in mm

e - € - 1 - 1± - 1i - 2± -
8 £ 9.5 ± 19 1 25 1f 32 1± 38 2i 64
C i% 14 1 25 1± 32 1± 38 1± 44 2S 70
D € 9.5 a 10 I 13 i 13 ± 13 i 13

E 3a: 19 E 22 1± 32 1± 32 1± 32 1i 35

F 0.820 21 1.48 38 1.86 47 2.05 52 2.41 61 3.89 99

G i 3.2 i 3.2 ± 3.2 + 3.2 i 3.2 i 3.2

All  dimensions  in  inches.

Millimetre  dimensions derived.
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AEI Vacuum  Switch

PROVISIONAL   INFORMATION

iii:;;;ii;i£:i::ei:fe?;i:iii;::;:i:i;;rii::ce:;I;!i}iiie:i:iijei;i;;:i§:€!s;S;ui;aij:;::;:§d#jis§;i7ii:I:rc;£i;t{::it;?;i:§;e;tit

RATINGS

Operating voltage (rms)
Operating current
Surge current
Minimum  number of operations
Maximum switching  rate

600V
300A

1800                              A

106

600  operations  /hr
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This  glass  encapsulated   device   has  a  directly  heated   cathode  and   provides  a   nominal
noise power of 15.5 dB.  It complies with  British Services Specification CV1881.

RATINGS

Filament voltage
Filament current

*Striking  voltage on  d.c.

Normal  operating voltage (at  [a = 180 rnA)
Maximum  operating current

* *Nominal  continuous operating current

tNominal  noise power available (at la =  180  rnA)
Nominal  noise power output change with  current
Nominal  useful working frequency  range
Nominal gas  pressure

6.3V
0.4A

1000                                    V
60V

250                              rnA
180                               rnA

15.5                                   dB
-0.005              dB/rnA

3000-12000                            M c/s
30mm

CHARACTERISTICS

Maximum filament current (at Vf =  6.3  V)
Minimum filament current (at Vf = 6.3 V)
Minimum  v.s.w.r.  (a.t Vf =  6.3 V, f = 9375  ±  5  Mc/s)
Maximum  insertion  loss (at Vf ± 0, f ± 9375  ±  5 Mc/s)

0.45                           A
0.35                              A
0.95
0.25                           dB

MECHANICAL  DATA

Mounting  position-Any.
Maximum  torque applied  to  each  cap:  1.5  lbf in  (0.173  kgf in).

a With earthed  metal  shield.
* * The discharge current should  be adjusted for optimum  matching conditions but must

not  fall  below  160  rnA  if  instability  is  to  be  avoided.

t  Relative to thermal  noise at 17°C.
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Dimension Inches Millimetres

A 8# max 226.21  max

a 8±±! 215.900   ±   3.175

C 8# max 211.94  max

D 0.405   ±  0.005 10.287   ±   0.127

E 0.276   ±   0.011 7.01      ±  0.28

F ±dia 12.7  dia

G i%  centres 4.79 centres

H 0.55     ±   0.02 13.97      ±   0.51

J 0.0975 ±   0.0075 2.478   ±  0.192

All  dimensions  in  inches.
Millimetre  dimensions derived.
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Flame  Detector

a

a

PROVISIONAL    INl=ORMATION

The AEI flame detector is an electronic device which is sensitive to ultra violet radiation
emitted  by flames having a wavelength of 1650 to 2900 angstroms.   Its associated electrical
circuitry  is  tuned  so  that  it  will  not  respond  to  sunlight,  infra   red,   cosmic   rays,   and
incandescent  and  fllJorescent  light.   The  output  from  the  device  is  sufficient  to  operate
an  electro-mechanical  relay  without further amplification.

The  detector  tube  consists  of  a  gas  filled  glass  envelope  containing  two  symmetrical
electrodes, which are connected to an a.c. power supply of 700 volts with a. load  impedance
of several thousand  ohms.   When  operating on a.c. the polarity of the electrodes changes
each   half  cycle  ;    a.Iternatively   rectified   a.c.   can   be  used,   in   which   case  the   potential
difference  between  anode  and  cathode  drops  to  zero  each  half cycle,  but  the  polarity
does  not change.   A frequency of 50c/s  is  usually  used  but frequencies  up to one hundred
Kc/s  can  be  used  if required.

Electrons  a,re   released  from  the  negative  electrode  whenever  ultra  violet  radiation
hits it.   If this occurs near the pea.k of a cycle, the gas in the envelope ionises and a current
flows.   As  the  potential  difference  between  the  electrodes  falls  below the  critical  level,
the  discharge  ceases.   The  current  will  not  flow  again   until  radiation  strikes  during  a
suitable  part of the cycle.   If the intensity of the  radiation  is  high  enough, and  a sufficient
number  of  half cycle  d!schar8es  are  activated,  the  average  current flowing  will  be  large
enough  to  operate  a  relay or similar  device.

PROVISIONAL   SPECIFICATION
Maximum  operating  voltage  rms
Typical d.c. striking voltage
Typical  arc voltage drop
Maximum  average current
Peak current
Operating temperature  range
Wavelength of maximum response

700V
650V
350V
8mA

30mA
-65 to  +15o°c

2200 Angstroms
Response decreases  rapidly  below 1900A and above 2600A

Note
A  resistor of 1.5kQ  minimum  is  required  in  series with  one tube  pin  and  immediately

adjacent to the tube  base.

Connections
Two  opposite  pins  may  be  mounted  in  a slightly  modified  standard  tube  base.   Tube

.           :::nrd&S,; irro°:e::i:ebs4t:::dsT:: ::tcat::r:!;Xbc:u:::n°tfetdh:Sne:nmt:tea:°pcaieei! Should not be less
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27F12 Flame  Detector AEI
Sensitivity

1800 to  4000  counts  per  minute.  Sensitivity  is  referred  to  a photo tube operated  on
50  c/s  and  illuminated  by  a  vertical  commercial  gas  flame  lg"  high  spaced  12"  from  the

photo electrodes with the  long axis of the bulb  pointing  horizontally towards the flame.
This fla.me  is  approximated  by that of a i" diameter candle.

An  electronic counter of suitable  range  is  used  to  measure the  number of conducting
half cycles  per  minute.

Background count
One count to five  minutes approximately (Cosmic  rays at sea level).

Direct sunlight

(Sea  level) Ten  counts  per  minute.

APPLICATI O N
The  principal  appllcation  of the  AEI  Flame  Detector  is  as  a  safety  device  in  stores,

wa.rehouses,  etc.,  or  wherever  there  is  a  fire  danger.       It  is  particularly  suitable  for
applications where there is a danger of spontaneous combustion, as it will operate  relays
directly and  hence the response time of extinguishing  apparatus can  be extremely rapid.
For  long  life  it is  recommended  that the  resistance  R  be as  high  as  possible so that the
current through  the flame  detector during  conduction  is  at a  minimum  for satisfactory
operation.   The relay must be of sufficient rating so that it will not be tripped  by random
half  cycle  discharges,   in  the  Flame  Detector,  caused   by  cosmic  rays  and  stray  ultra-
violet radiation.

4  PINS    I.5 DIA.   EQUI-SPACED
ON    17.5   P.C.D.

Dimensions are  in  millimetres.

Fig.10utline of type 27F12  Flame detector.
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Fig.  2     Full  wave a.c.  circuit  using short high  current  pulses.
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