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DEFINITIONS

]mmedTa::,yfo:b°v#8.  Short  list  Of  definitions  covers  expressions  which   may  not  be
Peak

Peak voltage or current  ratings are absolute  maxima.

gTrn;.:,a::.!n:ajA:|h:eT::otg::fe:i:g:y::ef;v:::ri:,:ti:::::e:g:a:r.!.,e:s:::.::T::i:e=.;ias::,o:douenmfru;r|r:sit:i
Time.

Fault  Current
The  maximum  current   the   valve   can   withstand   for  a   limited   time   without

immediate  serious  damage.   Repeated  applications  of  fault  current  may  shorten  the
ignitron  life.

Line  Demand  Current

g:ri:sgu:nhs:#.,:.cs,ct::tesnutpB;sfer:qt#cy?aE:ro:l#t;ounrsp::Jnf:i,rsJcpea*Le:uc=inonne:iuo=
Demand  kvA

The product of the  Line  Demand  Current and  the  r.in.s.  voltage applied to the
i8nitrons.

;;toe:c;:#::trp:i:r:¥t:§ei::::fn:§t:.PLya#SmjnAYehLC:i:!eTj,8mn::r::::::=;:#ejngf.*uhr:#e:
Maximum  Averaging Time

The  longest time over which  the  average  current  may  be calculated.

V°]ta8TeheD;:tpentiai  difference  between  anode and cathode during  normal  Conduction.

Maximum  Forward  lgnitor Voltage

#r[iuj:.:I:n:s?:ti#:eEui:i?:iensg¢rh:isToarxir:sTaiji8yni!::#s5etj:ttthhee:#:ai:g:{t::evof£::

;;:|ito:r:sdt#S:,%ffigi]S:Re::Trt:a:8e:do#!CeF:ii,I.'bfi:r:otnhs:ai8tn:tv°err:::Ss';:ec#:yd:£t'nasa,sstpheec[::

i8:n::t::r:sh{anu€r§ne:I:i:,;;:¥r:;r:et:W:h:ec:Ftj:eL':][fi;eetchoens'&nn]:°orv::ntsisetes:te'¥jfi::tht'[nm::P::[e::

Lga|:t:Fnhes:ta:F:::!o:T#i::deJtai::::eei:snj::rc:un:Tsetnetn:rfi:,hneg.,gnitorvo,cageneedstobe
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DESCRIPTION

i:ti§n;!t;;;3::I;iri;}i§:in;i;i:8;re:;[i!:Pg::i°;r}r;;:t!:e;i!am:i:::I;g:§t:a{:i;:§i:s#!;£:|i¥::;i:in:ii:i:¥;8:i::idhi€i:

:;:i:i:;;;r:::i;fiji:i:i:i:n!:a:¥::;:;;d:;:;;i;::;;i:niji;:n;E::a:ieia#:ca¥ib?;I:ie;i€yn;::;A:iii.:#|ii:;:::st;ijr;io;

;u:i;;a:s::::i.i.;::r:Tnt:ois:Ln:g;I;.fi:;rg:i::piii:i3¥:i,;:ui::,i;-s¥sltr:e;i?=e;:c:,,:y:::::o!::;g:hea?u:i:e:
Grid-Controlled  lgnitron

:g::io:n:i|:Sop:a;c::i!n::ud::ong:s:,3a:,::#ss!.:i:osn:.:T,t|hf:u:S:,av:es;gaE:£:b-n:i;:sr:u:::Tr:Bi.iE:y:a::v#

::=hpe#:::e:i:;at:ro:v::eertdxp±Es:t£#:::dppj;e:h:i::v:oTp:st:omrptee:tpuer=turecontro],
\        Size  classification

:,I,oeT;,igE#;i:b!i::ei,;%i[;etgnTd?;,e:e:n:,#v:eL=:ai;eedi:i::ei#;grn=:ht::i:.pThhyesls#i::teasr
SizeA     2ln.dia.

:iz: E     ZsiiT.dt:,.

S::: P    9¥ij?.dt:,.
continued

Fag. 2 b®tlmll  e®=i±apbr]I  lgc!i±09lE  b9B£!ooet>p
wO+ende'..aeI+*Lwh^`9LmoAT3:

}n.mnfq.a eg!£2 rosorfeno>ich.2 b,-^ : ,
a€taf  nlo3nlJ  enoflq     .nloonlJ  .bcoA  etnt.®,

try



:-iiliEHi-I.--ii==--i--=:-=[-----i--i-i----.=-=:--

.e

•C

=ii=
+-_-I

Fig.1.  Section view of a Rectifier lghitron
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TEMPERATURE-CONTROLLED  IGNITFLONS

:?etateh?euw#¥st:y#d¥n::A;;.TBeaT:::e=°t|ter:)pheax:mb;::,
gf¥£:og:fcatnydpeaLejt£!s#]€#!:k:S

shouidsauj?ut[eo::i:i:ht°hu:ds;Ftcphr::fdj;i:i::.theSwitchCircuitstopreventapowerare
Integral  type (BK42A,  etc.)

igmsijd!:at:r§rx:s:::i:;f;::e!nt::it;eoYi;:;e:::itI:::d%§t:i:§t;;t;jiiiili¥::n;:e;i:;:air:;air::t;{S;P;:i;::i§iii!;;io!nili
g#he.„protecting  cover,  marked  "Water  Control  Switch"  and  "Over  Temperature

!#sh:ii|!c!j;?:;i;i:i:a:n;;?i:et,siw;:::;h!;i;j[:i-:;e¥:i#s:::¢innRfijo:u;riiti:::t#:i!;:;;ge:t:?e:a;:e:i:iir!

;ae,Fu?:tii::i:::iiii:p:rg:cff::si:is:;i:t,ct:i::nc:i:n:ttT:::i:jjt:::::eu::::::gnd:e:s:.sc::tgd:o:s:sb:::[ue:a:tg:#?;

Thermostat type (BK42B,  etc.)

i:;i;i;;:{hj:;;;!e;ii;¥i!rh:§{t;lei:£;;ij:;i:i::!iipi,:;ii§ihr;it;i:;::I;§;u;;i!:#§:but:;e:i:i::nj:tit:i;I!i°;§j:ii§

Thhee=v:errt::::e%=ni;r::Ih:feTruo:se::s:::[=:nY:breb::gL!n:tE:ou::th::rcih=eit:ng::::;;teys:t,grnftor:tnr:i.

i::::eiei::i#i;ijhij:jii:g;ii;::§ii}e;i;tit:;i;::;i:i::::i:tip;cg!::::i:iiein:t:§j:8}:olb;i:;:ji::i'j!;f:e;:;i§:i
The  thermostat  with  its  terminal  block  and  fixtures  is  sold  as  a  separate  unit

ready ff:emt°wuontjE8Lmostats are available as  below:-

1.     For water control-Klixon  type C4391-7-51.

i.heF.°hrer°:::-::m£:jE;suraereprg:::#nnfiE'::3rvitdyupaii€#t9r`o-I-EZ.tasheets.
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Fig. 2.  Thermostat fixing
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OPERATION

§oiii§:n::i:n;o§::ti:i:i:d;ijei:n::#;j§ih:i:jj;::::#]:Sa:t;;si§:i]s:3!j:#i:;r:a§[ij:;;!n;i:iii;i,i:t:pit:::I:i§;e:i:::;jai&:r
time,

:g:i:t:r:oih:::i:t:::::ea:::a:ii;t:So:!riiciiseh:,:::h;;;:8#n:;;n;i:Col:n:;;ri.:esief:c:t:rir:°::a¥#:bbu±!te§t:::::ii::i:i!!
ignitor.

:::Cu°i:e:n!c°ei:CS:I:;S:e:dail:ni:er¥es:i::;e:d:,!bc#jbx:8S:t;;:;ii=¥;n:j¥j¥ufl:nt;:tijiih:ife::ii:r:r:e:ncf::!o;[|i

;ice;d§,,:::n;gce::i:i:i;#t:,s:a:n#3ar;:.i:::e:i:f§:,:n:tis::;Sn::&§;cj::::::Prt:tff§e:;sf::#;e:s+::r::¥

lGNITOR  CIRCulT  REQUIREMENTS
General

i:;{',:;i:y;i;;:yg:eo:i#i!,;§iys::a:r:t;:rf::hn:¥::e;I;'§isi;§ia:n;i:iii§s{:::a8;;aibBi!!hi;:{ti::r::::;o::r;:;!a;:S:iiii:;j!:ii

i:;n!{:a:!t;i§:i:;i;8ini};i::i;r:i:i:i:ij:i:;i:cit:j3i:i:;i:trgj:eij'§i:i:e:r:i;;:g:i§:=rr§ijj:in:ijiiiii!i;ij:r;e;if;;i:;jli§

:#dr|:n-tf;:n:e?ge::!vigt#t';igrfi#!s:taLneo5:fi:;rnaFr!:,::h:in:;y:c:o:n#n:e:n:t!;::I:ea::i:y'=:t:I:a:yEiytt:h:a:
Anode  Firing

¥h;sh:#Fc:ui:wsfi::::u:,:d§b?eE;jgd!,:;s£!t:::vu:r:rs;t;:T{a3?:i±:I:r::tu:ghehe:gp?e::sO::ni:;i.ELt::ee::t#ti:tt:;ol;
separate excitation.
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Fig. 3. Ignitor Circuit (Anode firing)

;:,!fu:a!ii:n;;:¥ii;;;;i;::::,::g!£it;rr::nyi;:ti::;g:r!::ji:diu::#;:i::;;;;iTie;:::jn;i;:ii::`igfnii*!:::i:!i;a:!e;
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Separate  Excitatlon

circuft±nsah]:ewr:ajtivfi:gTreeth4?d°fl8hit°rfirln8lsthatofembodyingaseparateexcicati®n

Fig. 4.  Ignitor Circuit {separate excitation)

giveati*r:[igTCsuhj:#recsu?tr:Lrr€n=`o#oFac:aprs8:#::3%:°Jfd*=f'5.8omm|:rTot:c:nwdj:!

:i::::;;!ii;§#:::;i;ii::i;{§j;[t:i;§iiei[:::i:i;u;;ij:!§hie£::i:it;:i:i:e*i:i¥Pa#;;i::;;I:iijt;iii:i

i:i;ti8hi|§::e;i:;::i:i:i:n::i;¥;:;:i:i:Zi:;:€i;i:ig±i}h#i;i::;Sit:ji:!o#{s!Lti::p;::§ici{:£:8hi;:i:i:i:i:biy;:;C!:I;:
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AuXILIARY  ANODE

i{,:t:jh:t,''§n:#j;Tin:t;e:!ij:a°;i:tit;;::ih;;ih:3:i:a:d::e:a;P;£±X;;n;i:::the:r::p|:!=!:::Ci:idr;#iii!;h::diiii;::S:iit¥ij
current values.
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:Ye2resjn.{ce=P!#=piRny:av:o:;ta:g:eear:#;ryanodecurrentrequiredatendofignit°rpu!Se.

R    =   circuit resistance

;=#t:ao?8j!en:tfojr8;jut£:fLrin8Withrespecttoauxiliaryanodevo]tage
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r=:qeetlrfdta:u:Xjt#::mTpn:d=Coti:tr[ee:qi±'#r:tdo:LFfu!:r:a::8j:t:ts:tnLef¥;#:it°Efgp#c::i¥kea!i::i:au:ra:e#|;
firing points.

:,,;i::Eji;gi::ii;sp;je;is||jt!:h::cti:I::ie:i::n::::p|fib::'jh:=i!o;b:a,::k;:v,t:f±i;n::p:i:e#e:;i:in:p;Sos:;:¥`!;:g3:i:

fIAT[NGS

AHowaA[::tujsnt8iearmea::Stool:taenymp%!sTgiewshuffghesmourstm:,envse:a:i:t:oxncseejdfjdchatm?gnhyt:jvme::
load  the valves.

Practical  Example of Ratings (single phase welder control)

;shp:ehfgtni:.i;:n:::a;3ni;ce!:c!i;e:E,6:[j,::s:u2p:p:#ftu:f:;de:i#:f:i::(cto#:ed?:=l:I:d#ei'au#hi#
The  r.in.s.  currenc  ln  this case  is

400    x    1000

440
=  910 amp  r.in.s.
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OPERATING  NOTES

cathod£]::f#nra::,SemxucsetptbewT:ruentsepde:i:rjmca:|yritTnhge¥sarreeqs:jpr::ref:::yp¥ii::,::tthyepl:
(e.g.  BK22,  BK56).

{ih;ii:c::!i¥ii:i:ij!;!jiie;r:;i;;;a:ii::n;:i:;iiibi,}o;:i:ii:#:i;;iji;:ii:ia;i;i::::i!;ij;;8!jae;#ti;e;:i;
and tested to determine its corrosiveness.

t:h,:nt:?g€jsd:t;ti.::#Ofgt;:;8:°nrij!:st::ti¥::jf:o!e::°!d:i;e|:#b:edn;ig¥a:fi;#t£:;#e;si;g;i:I;:¥!¥%t:ii
individual  data sheets.
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SELECTION  CHART

ignitro|i:icnht:#d::I.°TweLnpd:C£::Sr:°cmoent°rfoii:acvh±:i:a,Pep:jnca#::tstf;;esrhichanyparticular

Duty

¥i::ii:t;::;:e:g:l[:r:g8e
Special  Duties

EOu[VALENTS  LIST

Glass

lGNITRON  SIZE

A a C D E

BK22BK238 BK66 BK42 BK24 BK34

BK56\BK5:4

BK42BK300 BK168BK44BK302BK44BK98 BK146BK46BK178BK46

AEI Type American Equivalent AEI Type American Equivalent
BK22 BK56 6228

BK24 5552 BK66 5550

BK24A 6347 BK98B

BK24B 5552A BK146 5553A

BK34 5553 BK146A 6348

BK34A BK146B 55538

BK34B BK168 5822

BK42 5551 BK168A 6511

BK42A 6346 BK168B 5822A

BK42B 5551A BK178

BK44 5554 BK194

BK44A 6512 BK238 5779

BK44B BK300 7670

BK46 5555 BK302

BK46A 6513
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SELECTION  CHART

ignitro:i:icnht:#d::I.°TweLnpd:Fa::Sres°cmoent°rfoii:acvh:,i:g,Pep:inca:::tstf;;esYhichanyparticular

Duty

lei:i::fii':i;¥g!h::r:g8e
Special  Duties

E®ulvALENTS  LIST

Glass

lGNITRON  SIZE

A 8 C D E

BK22BK238 BK66 BK42 BK24 BK34

(:i::4

BK42BK300 BK168BK44BK302BK44BK98 BK146BK46BK178BK46

AEI Type American Equivalent AEI Type American Equivalent
BK22 BK56 6228

BK24 5552 BK66 5550

BK24A 6347 BK98B

BK24B 5552A BK146 5553A

BK34 5553 BK146A 6348

BK34A BK146B 55538

BK34B BK168 5822

BK42 5551 BK168A 6511

BK42A 6346 BK168B 5822A

BK42B 5551A BK178

BK44 5554 BK194

BK44A 6512 BK238 5779

BK44B BK300 7670

BK46 5555 BK302

BK46A 6513

^ssoolated Electrlcal lndustrles Llmlted
ELECTRONIC  APPARATUS  DIVISION

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

•.e

weidinJha:pirc:2i:Sn:.8'|:Siseanj¥e:°£feL8::nt:°rne::ire:r:'##::dnf#tch°:tsr:!afiffl::S.iscance

GENERAL

Number of electrodes
Main  anode

:#:fe (mercury pool)

ArcvA°t'tfao8oeAd.rn°sta(:&Pnre°oXu)s

At 2500A instantaneous

We':N#;w::P::°*t),ght

C°°'#:nxij:uu:t:'nbd::Tepde:::::rytemperature

^sso®lat®d  Electrlcal  lndL]strles  Llmlt®d
ELECTRONIC  APPARATUS   DIVISION

Valve and Semiconductor Sales  Departmen¢
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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a

MAXIMUM  RATINGS

Welder Control Service
Ratings  are  for  two  valves  in   inverse  parallel,  and  for  full  cycle  conduction

!rresi%p:£j*euv;f,:¥egh:e:(:::.!.}asecontrolisusedornot.

Maxi::u#:;::::g:::an:i:in::irar:::ecurrent
Max7rtu6mooaverT#::.gtimeofcurrent

At 440V r.in.s.
At 250V r.in.s.

MaxiTtu6TooP;ariJ::.Itcurrent

At 250V r.in.s.
Maximum  duration  Of fault current

IGNITOR  RATINGS
Maximum  peak inverse voltage
Maripm:Ffgnitorcurrent

r.in.S.
average
maximum averaging time

250 to 600
450

10
15

230

Page 2
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IGNITOR  CIRCulT  REQUIREMENTS

Anode  Firing

§tii:::::::i°,:ia;!n¥r:e:q:u:r::e:ddtt?ofii':r:egeorcurrent

Separate Excitation
Open  circuit voltage of excitation  circuit

maximum
minimum

Short circuit current of excitation  circuit
maximum
minimum

Lens::c:fmfi:jenn8d::lse(approxsinewave)

minimum  (for average anode currents greater than  20A)

Anode voltage
200V
30A

100                 pe

Associated  EleclFEcal  lndiietr[es  Lf mlted
ELECTRONic  ^ppARATus  DivrsioN
Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincolfl.     Phone  Lincoln  26435
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EBK22 ¥ [8 =RE@ngi
Dimension Inches Millimetres

A 20±i 508         ±   13

a 18±        ±+ 470        ±13

C lli       ±± 292        ±13

D 6±i 152         ±13

E I.250  ±  0.062 31.8     ±      I.5

F I.188  ±  0.062 30.2    ±     I.5

G I.250  ±  0.010 31.75±     0.25

H 7.312  ±  0.125 186         ±    3

I I.938  ±  0.010 49.21   ±    0.25

K I.125  ±  0.032 28.5    ±    0.8

L 6i±i 159        ±      6.5

All  dimensions  in  inches.

Millimetre dimensions  derived.
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®

®

0



@

®

ANODE
TERMINAL.

lGNITOR
TEPMINAL.

CATHODE

Hdia

Associated Electrical  Industries  L[mited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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DEMAND  kvA  AGAINST  AVERAGE  ANODE  CuRRENT

Two valves connected in inverse parallel for welding control at 250 to 600volts.          I/

AVERAGE    ANODE    CURRENT   IN  EACH   VALVE     (A)

Page  6
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a

A

Ignitron

LINE  DEMAND  CuRRENT  AGAINST  DUTY  CYCLE

Two valves connected in inverse parallel for welding control at 250 to 600 volt..
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_i:=±EH_IiiH   _ii_ ----- :--I-: -----:-=-H
95es5i2g.n:T::[B,c:a::4:rh':i:fas::s:iisaca.I:fsi*,`i;:dsi3Si:ae6;;!ii:c:,::t:e:d:!t::n:drii::i:fenit8::trt::A:gr::I:X

switcheTs}eitBiE2e4qAuiJafen!:tteo8*etyAP:etr:cTfe6r?3;u7:ec°ntrolwithbuiltintemperature

controTha:3:s2c4rpb:dasj:rt°hv:Si°r:af:rb,:.a,utnjtsjne8q:j€ae,:ncth:![:hteheAr:e:jtcaatnfo5:5t£#.Perature

GENERAL

Number of electrodes
Main  anode
Cathode (mercury  pool)
lgnitor

Arc}Otli%Ad:rn°spta(:tpapnre°oXu)s

At 6800A instantaneous

We';N;#w;:P::°%:;:#:(::err:epasa)Ck)

Cool#j8n,Taut:rfiow

¥r!:iE:ueFdi#::el=i%:p:i#:ere
I:amx:I;:rmwY:::£rwt:t:Pefl:;urmeu:!tsebe

maintained after switching off

6±   gal/moi:
40OC

4.5      lb/!onc.
6

15               min

Associated  Electrical  Industries  Llmited               Page 1
ELECTRONIC  APPARATUS   DIVISION                                                                                                                            Issue   1

Va.Ive and  semiconductor sales  Department                                                                            Feb   1962
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MAXIMUM  RATINGS

Welder Control  Service

spectiv:aot;njieatrhee:°prhta¥e°cvoa:¥::,i:nsLns::r:er::i:"el.andforfuHcycleconductionirre.

i|ufi#uV:':ae8:a(nram.S.)

Marl::u;i:a::%[fij::a:¥m:::§rar:::ecurrent
Maxjrtu6mooaverTm8::.8tlmeofcurrent

At 440V r.in.s.
At 250V r.in.s.

MaxiTtu6Toopvear#:.Itcurrent

At 250V r.in.s.
Maximum duration Of fault current

lGNITOR  RATINGS

Maximum  peak inverse volta.ge
Maxipme:Tignitorcurrent

r.in.S.
average
maximum averaging time

IGNiTOR  ciRcuiT  REauiREMENTs

Anode  firing

!tii:::::::in;,:ia:e!n::atgr:e:q:uir::e:ddtt:Oofii:r:egeorcurrent
Separate excltation

Open  circuit voltage of excitation circuit
maximum
minimum

Short circuit current Of excitation  circuit
maximum
minimum

Length of firing  pulse (approx sine wave
recommended
minimum  (for average anode currents greater than 20A)

250 to 600
1200

75.6
140
400

5.9
8.0

14.0

5600
1 3450

0.15

Anode voltag;
ZOO
30A

100                 pe

Page  2
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TEMPEFLATURE  CONTROLLED  TYPES

BK24A

;:axij;§je;;:i;;;i:{8:;:ij,iv:i2{i::::i;5:e:;;jy:t::;5:;i:facts
BK24B

Watekr,i;:nnt:;;:h€iTg°,S.t7a.t5{n€|oms::'yat°

:VerK.i:x?:et:ya;:r€4t3hge.r.7.°5S2ca6!:::::'{`£C:
Electrical  rating

faepnp)

"exvimREp:eibezt53ee#w,t6o¢%ontocoand

}6.C

45,C

1000                  V

36.C

52OC

1000                  V

^ssbo[at®d  Eleo(r[¢al  lndustrles  L[mlted
ELECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  2643S
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ELK:3RE¥  'gn'trons c€jRE
Dimensl®n Inches Millimetres

A 25±3 635         ±  19

a llS       ±      € 298         ±  19

C 10.5      ±      i 270        ±    6

D 5i±+ 140         ±    6

E 2i±± 67±6

G 3i±± 92±6

H a.500   ±     0.031 12.7      ±     0.8

J 1.250   ±     0.062 31.7      ±      1-5

K 0.625   ±    a.062 16.9      ±     1.5

L 1.000   ±     0.031 25.4     ±    0.8

M 4±* 102         ±     3

N 1S±* 44±6

P 1±± 25±3

Q 1a±± 41±6

R 1S±± 41±3

S 1.000   ±     0.062 25.4     ±     1.5

T 0.500   ±     0.062 12.7      ±     1.5

U 7 11.1rs
V + 12.7

W 0.265 6.73

All  dimensions ln  Inches.
Mllllmetre dimens(ons derlved.

Page 4
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OuTL.tNE  DRAwlNG  OF  BIon.

^ssoc!ated Electrlcal  lndustrles  Llmlted
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rl
c#,cP.I

+r    ucev®-(22§3-

_ lso± V|
I    (3S!.mm'
I     13/e±lA

(3S± 3mm

- 7/0± I/a
(22!3mm`

Water  can(
S,|ch.

I,
All  other  dimensions  as  BK24.

All dimensions in  inches.
Millimetre dimensions derived.

Pnge  6
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OuTLINE  DRAWING  OF  B1{21B.

0.250± O.Oca'
(6.S±   I.5mm)

a

All  other  dimensions  as  BK24.

All  dimensions in  inches.

Mll[imetre dlmensions  derived.

Associated  Electr!oal  lndusl:rles  Llmited
ELECTRONIC  APPARATUS   DIVISION
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DEMAND  kvA  AGAINST AVERAGE  ANODE  CuRRENT

two valves connected ln  lnver§® parallel for weldlng control at 250 to cO volt..
u

Page  8

eo       9o    4o        6o    oo   loo              ace                   soo
AVERAGE    ANODE   CuftRENT   IN  EAcll  VALVE      (A)

®

u



a

30             SO                   loo
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a Provisional  Information

The   BK24C   has   been   developed   for   applications   using   anode   firing   in   welder
equipments  which  may  be  operated  at  low  currents.  To  meet  this  requirement  the
BK24C  is  fitted  with  an  ignitor  which  will  fire  more  easily.  A  thermostat  platform  is
fitted.

RATINGS  AND  DIMENSIONS

Except as  detailed  below all  ratings and  dimensions are the same as for the  BK24B.

lGNITOR  CIRCulT  REQUIREMENTS

Anode firing
Maximum  voltage
lgnitor voltage  required  to fire
lgnitor current  required  to fire
Starting time at  required  voltage or current

Anode voltage
200V
12A

100                      HS

Associated  Eleotrloal  Industries  Limited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor  Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln   26435
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95es5i3g.nET:hr:otr::K:3£tpr:Skit:+¥ji,i;:j=o::*:e|ies|-nsB:K#iics:;t:e:d:in¥e:nr;#eiden!t8::tt°h:£#graj:!!%
The  BK34A  has  integral  type  temperature  control  with   built  in  temperature

switches.

controTh£EE:3c4r?b:gi:r:X:Sj;me:°mrbre:unt!n8adetachablethermostatfortemperature

GENERAL

Number of electrodes
Maln  anode
Cathode (mercury pool)
lgnitor

Arcxot't,a,8{e5ir?npsfaftparn°exo)us

At 1 3600A

We];Ni#w;§P::°%::):#:(::emr:eE:)Ck)

coo|hnigni%autir,,ow

¥r::iE:ue=di:fi::et:#m=fuere
¥jamx:I;:rmwY:::;rwt:t:Pefl:iurmeurisebe

maintalned after switching off

13     gal/moi:
40OC

5           lb/iba
9OC

30              min

Associated Electrical  lndustr]es  Llmlted
ELECTRONIC  APPARATUS  DIVISION

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

MAXIMUM  RATINGS

Welder  Control  Service
Ratings are for two valves in  Inverse pal-llel and  for  full  cycle  conduction

Spects':;pi}*Fttahg:r(:.hmise.)Controlisusedornot.

Maximum  demand
Corresponding average anode current

Max!gournr`e:;:Td8j:gand°edmea:udrrent

Maximum  averaging time of current
At 600V r.in.s.
At 440V r.in.s.
At  250V  r.in.s.

Maxjrtu6Toopvear#::.Itcurrent

At 250V r.in.s.
Maximum  duration Of fault current

IGNITOR  RATINGS

Maximum  peak inverse voltage
Maximum  ignitor current

peak
r.in.S.
average
Maximum averaging time

lGNITOR  CIRCUIT  REQUIREMENTS

Anode  firing

§ti¥::::::t:i:e!n::at:r:e:q:u|rT:e:ddtt?ofii':r:egeorcurr.nt
Separate excitation

openM&ricJ:Ltmvoltageofexcitationcircuit

Minimum
Short circuit current of excitation  circuit

Maximum
Minimum

Lens::c:fmfi::nn8d::lse(approxsinewave)

minimum (for average anode currents greater th.n 20^)

ago to 600
2400
192

355
COO

4.6
6.3

11

1 1 200
27000

0.15              s

Anodevoltag;
ZOO
30A

100                 ys

750V
450V

75A
45A

500                 HS
150                 pe

Page 2
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TEMPERATURE  CONTROLLED  TYPES

BK34A

Wattr,oCs°enst::I(:#::i)(normaHyopen)

°Yer6t;emn!ea?::;;rsowxi)tch(normallyclosed)

E'ect€.#e:#;8:€!)   i?o5   Z55°   #   895°X

Maxjamn:Tg:#r::°e!ncav8e?og:tweenswitchconcacts

BK34B

Watekr„:°onnt:;::h€iF9°,S.9.t5!n€roms*'yat°?aepnp)rox)

overR,:xmoEet#:r:j]9etr.7.o5§2ta6;:::i:,tzpcj:::;,

E'ect!|#?eg:e:ii;g::,,  %  i:?  #  SEX

Maxiamn:Tg:ftart:oe'::#:tweenswitchcontaas

36OC

45OC

1000                  V

36OC

52OC

1000                 V

Associated Electrlcal  Industries  L[mlted
ELECTRONIC  APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme Road,  Lincoln.     Phone  Lincoln  26435
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D!menslon Irlches MII]imetres

A 261        ±      S 664        ±  19

a 15€        ±      a 391           ±   19

C 14±1 356        ±    6

D 5±± 127         ±    6

E 3±±€ 89        ±  10

G 4±* 102         ±    6

H 0.500   ±     0.031 12.7     ±     0.8

J 1.750   ±     0.062 44.5      ±     1.5

K 0.750   ±     0.062 19.0      ±     1.5

L 1.750   ±     0.031 44.5     ±     0.8

M 5±±5 140         ±     3

N 1S±± 44±6

P 1±± 25±3

Q 2±S 51          ±   10

R 2±± 51±6

S 1.625   ±     0.062 41.3      ±     1.5

T 0.750   ±    0.062 19.0      ±     1.5

U 14.3rs
V 14.3|T
W 0.265 6.73

All  dimensions  in  Inches.

Millimetre dimensions derived.

Page  4

I



®

OuTLINE  DIIAWING  OF:  Bl(34.
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OuTLINE  DRAWING  OF BK34A.

All  other  dimensions  as  BK34.

All  dimensions ln  inches.
Mllllmetre dimensions derived.
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A

All  other  dimensions  as  BK34.

All dimensions in  inches.
Mlllimetre dim®nslons derived.

Associated Electrical  lhdustrf®s  Llmtted
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DEMAND  kvA  AGAINST  AVERAGE  ANODE  CuRRENT

Tva valves connected ln iiiverse parallel for welding control at 250 t® cO voltd

'000
eoo

®00

too

goo

ZOO

Pat. 8

2o        eo    4o        co     co   loo                Zoo
AVERAGE   ANODE   CuRf`ENT   IN   EACH   VALVE        (A)
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LINE  DEMAND  CuRRENT  AGAINST  DUTY  CYCLE

Two valves connected in inverse parallel for welding control at 250 to GOO volts.

hi+ Th.]1. .I. I -+I+ i. I,''1'!.11. il,  ''' 1'',, '','1'
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•: ±'.. . --' ". .

440  volts aMs  _
+ t

_66iF36i=T[grR-MS..
...

i. i€... ...,. i.I.. -... I.i..
•, a.... .. i.I. ..... .... ."`.-

...:. •.... :.... -I.: •..:.

t> '
I ".I •..... -." •'." -.. .- •[." .

+
•rii

t i.. tH

1' ii -
ii:I :- ' r

• '
' ., '1'''

)'1 ''1, 11']'
I n'll'l 11111 111 1'11' '11'1

1

I I I 11 I

I

I,

1 I I

I I I I 1111 I

*

I::: •!

::.

•.

tl

I •

H
i.

I

I
I

1!1 „''
I,,,, I,

1 11]'
I

]1111 lHI' I 111'1 I         i

I I I '„ 11 1 I I IL

(

I 11 1 'L 1\ I )I

)i

)I

IJ 1' I U

I
I

i) II I I 11 I Iilll
I                     a           3       4      5    6       a     Io                  2o         so    4o   5o                 loo

pen    CENT   t>uTy  cycle.

^ssoolated  Electrical  lndustrles  Llm[ted              Page o
ELECTRONlc  APPARATUS  DIYISION                                                                                                                          Issue  1

Valve and  semiconductor sales  Department                                                                        Feb   1962
Carholme  Road.  Lincoln.     Phone   Lincoln   26435                                                                      44oo-5l/BK34

®



®

e



a

®

#s:g:h*ref:::c:o5:S:#:#:;i%ei:?::n!¥§#:eoe?I.#Iitkca:le:d:sut:i,t:rn:t¥£le:s:oe!gjni::;f3ca#!a:r:j!

switcThh£. PtK|%utv=ieinct:grtaEetxELeert:mnp;3r3a::re  C°ntrol  with   built  ln  temperature

cont:hi:aBs5:2cBriB:Sd?nrot#:!#e:°mrbre:uT:'jns8e#:aTecnhta::etfteA::#in`:55t,e#Perature

GENERAL

Number Of electrodes
Main Anode

€#:fe(mercurypool)

Arc}°t'T5%Adfrn°spta(:t:Pnre°oXu)s

At 3400A

we`:N#`i#P:P::O#

!#:(::eTrs°±a)ck)

coo'ii#!:eird#:i;i::e|%g%:?Fm%jruere                                               £! 8 ::;:::a,i

¥#ourmw#ctherwta::rpfior:iu[:srtfsbeo malntalned after swltchlng off   lo          min
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MAXIMUM  RAT.INGS
W®[der Control Service.

SpectT::I:ESwahreeti:: ;#£e¥n¥r:r [!nuvseeieopanE[:el. and for fun  cycle conduction  irre-
SMu£Bkuv:'ae8:a(:.din.S.)

==:;;i§oe;:i;r¥'j;:!n:ti:e::a:fr|i¥e°n:u"ent
At 440V  r.in.s.
At 250V r.in.s.

Maximum  peak fault current
At 600V r.in.s.
At 250V r.in.s.

Maximum  duration Of fault current

::epq.u£::yR::t:a::rs:::i::a,n,ch:.Yme!&'::tsB#i;c,:

taxi:Eomd:nv:[teaE:rt{:#ardor[nverso,
Peak

Corresponding average
Average

Corresponding peak

Mari#¥+:p:e:k:%eu£::#::I:t:,t

IGNITOR  RATINGS

Maximum peak Inverse voltage
MaxlpTe:F'gnltorcurrent

r,in,S.
average
maximum avoragli`g time

250 to 600                V
600          kvA

30.2             A
56

ZOO

7.5
10.2
18

2800
6720

0.15

A
kvA

Page 2
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Ignitrons
BK42
BK4ZA

®

let-ITOR  CIRCulT  REQUIREMENTS

An°§tirii::i:::o,:i§:n::at:r:E:u:r,::ddtt?o|l±eegoorcurrent

Sep%i::in:£r:+#|ncageofexcicationclrcult

minlmum
Short circuit current of excitation circuit

maximum
minimum

Len#:c:fmfi:ienn8d::lse(approxsinewave)

mlniFrueTte`:otrh::e2rao%anodecurrents

TEMPERATURE  CONTROLLED  TYPES

BK42A
Wat€r,oCsO:t::I(:#::i)(normaHyopen)

°Ver6tpeemn!ea?::;;rsowxl)tch(normallyclosed)

E'ect!:c,:?.:;:((:a:i,,  !g    i:?    fg    !g?

Max!jgnu,tmropneae:vvei:i:ebetweenswitchcontactsand

BK42B
watekr«:oonnt:;,p:h€2Too,S.g.t5{n€L£*,yatofaepnp,rex,

Overki:xmo:et#:r€4¥geir.7.°5S2ta6!:::i:'{#:o:;)

E,act€,3E+eFfattt¥:,,  ;g    i:5o    #    8gx

Max!,gnu(Tropneaekn#,'otap:ebetweenswitchcontactsand

Anodevoltag;
ZOO
30A

loo                I,S

1000                 V

36OC

S2.C

1000                 V
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BK42

Dlmenslon lnchea Mllllm®tres

A 2#±5 587      ±16

a 10S        ±    i 264      ±13

C 9±±± 241      ±     6

D 35±± 92±6

E 2i±± 67±6

F 2min 51    min

G 45±+ 117      ±     6

H 0.375   ±  0.031 9.5  ±    a.8

I 1.000  ±  0.062 25.4   ±     1.5

K 0.500  ±  0.062 12.7   ±     1.5

L 1.000   ±   0.031 25.4  ±    0.8

M 25±± 67±3

N 19±i 44±6

P 1±t 25.4  ±     3

Q 1±±+ 28.5  ±    6

R 2max 51   max

S 0.750  ±  0.062 19      ±     1.5

T 0.500  ±  0.062 12.7   ±     1.5

U fa 11.1

V # 10.3

W 0.265 6.73
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OuTLINE  DRAWING  OF  BK42
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OuTLINE  DRAWING  OF  BKCA

All other dimensions as  BK42.

All  dimensions ln  inches.

Millimetre dimensions derived.
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OuTL[NE  DRAWING  01:  BK42B

a

All other dimensions as  BK42.
All  dimensions in  Inches.

Millimetre dimensions derived.
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DEMAND  kYA AGAINST AVERAGE  ANODE  CURRENT
Two valves connected in inverse parallel for welding control at 250 to COO volt..

I, I,I,I,#1,11
11111111'1111'''1111

I
I,

11 I,Ill
11
11

=

I
III I 11111111' 111111'1]1 I

1111111111I 111111111'I 1111111111
1111111111
1111111111
111]111111
1111111111

1111111111 1111'11111111

lo                 2o       eo     4o       6o     co  loo

AV-ERAGE   ANODE   CuRRENT  IN EACH    VALVE    (A\

Pat. 8

u

u

u
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a

LINE  DEMAND  CuRRENT AGAINST  Duty  CYCLE
Two valves connected in inverse parallel for welding control at 250 to 600 volts.

aS 0 V0LTS   BMS
i.i

40 Lie.`E.wis'
Illll''Ill'l«'IIIlnl I,    ,111„11„111111''11 1111 " ",,11,,I,,-I            '     "   I     '      ,t'I' tl I,I l'IIl ll'l' l'I'I I 1111 i,Ji"

1111111'11»„111111!,. '11''1:'1'111111'11] 1111 I,,,,,,liil,i•.. -                ,,,,,,,,,,, 'll[!I'lll'.tllllll Ilil I,,,, I

I I '1
I I

= .I
'1 ( 1111

1111111111! I I.11 li!!tr

lI[Illl!li I 1111
I

I:lill

llIIlllil I :-'1,

r                     2           3       .     5    6       e     K>                  ae         sO             so                 loo
f=R   CENT   DUTY  CYCLE.

Associated  Eleotrical  Industries  Llm[ted              page o
ELECTRONlc  APPARATUS  DIVISION                                                                                                                       Issue  1

Valve and  semiconductor sales Department                                                                        Feb   1962
Carholme  Road,  Lincoln.     Phone  Llncoln  26435                                                                   44co.5|/BK+2



Tl|IREE  PHASE  WELDER  CONTROL SERVICE ®
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Ignitron

Provisional  Information

The   BK42C   has   been   developed   for   applications   using   anode   firing   in   welder
equipments  which  may  be  operated  at  low  currents.  To  meet  this  requirement  the
BK42C  is  fitted  with  an  ignitor  which  will  fire  more  easily.  A  ¢hermostat  platform  is
fitted.

RATINGS  AND  DIMENSIONS

Except as detailed  below a,II  ratings and  dimensions are the same as for the  BK42B.

lGNITOR  CIRCulT  REQUIREMENTS

Anode firing
Maximum  volta,ge
lgnitor voltage  required  to fire
lgnitor current  required to fire
Starting time at  required  voltage or current

Anode voltage
200V
12A

100                 ys

Assoolated  Electrloal  Industries  Llmlted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone   Lincoln   26435
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i,e;ig::T::i:,r:nf.e#:jfi:ehr:si:xei.c.:.cai:ca,:s:'3e:?o¢t=::-ja;5:t::iswcaa:::-c£:,I::ri!::ttrroolaptri2m#ltz

switcheTs}ic ?sKe¥u|vahi=ntj::eghrae'-Aymp:r:t:TB:%:ure  C°ntrol  With  built-in  temperature

controrked85#jEehdasjnprt°hYejs;°r:af:rb]T.°untin8adetachablethermoscatfortemperature

GENERAL

Number of electrodes
Main  anode
Cathode (mercury pool)
'gnitors
Auxiliary anode

Arc}°t':o8oeAdjrn°spta(#apnr£Xu)s

We,8i##a;#!!:;#:(::emrseepisa,Ck,

Cooli|nj8n,Tut:rflow

#kii=uu=i:1:,ettet::ep==utruere
Rectifier service
Rectifier service (:::::2?8#v)

Presswree,dderroseaTj4Cf::T,°mdjen2400V,

¥i::I;:rmwffi:;rwt:t:Fefl::urmeu:jtsebe
maintained after switching off

:i  gal/moi:

Aesoclat®d  El®ctrlcal  lndustrles  Llm!ted
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MAXIMUM  RATINGS
Power  Rectlfier' Service

Le#i::°md:nv:[g::r(I:#ardorinverse)
Peak
Aver€%entinuous

Two hours
avera.ging time

One  minute

Maxiax::8i:#jfTue|tcurrent
Maximum duration Of fault

Frequency range

Welder Control  Service
Ratings  are for two  valves  in  inverse  parallel  and  for full  cycle  conduction  irre-

Spects=¥i£°£u¥hi:d:e!;:(:PaEL=s?)C°ntr°HSusedornot.

Maxi:Our:e:3::dg!:8a::::::rar:::ecurrent
Corresponding demand

#:X::iim:uveikadi:n:fi;,t;uTr:;an;:::ov
Frequency range

AuXILIARY  ANODE
vo|ca:g:ki:vT:rasred

:::8::::dcuo#[nu8cting
Current

peak
r.in.S,
average

averaging time

lGNITOR  RATINGS
Maximum  peak inverse voltage
Maxlmum  ignitor current

pea,k
r.in.S.
average
maximum averaging time

2400
1200

75
113

600
1.5

3000
0.15

25-60

Page  2
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IGN[TOR  CIRCulT  FLEOulREMENTS
An:E#j:::,:§[,:£§jn:t:r:e::u:I:::ddt.:ofitieegeorcurrent

SepaoT;:::,:::#:!o|ageofexcicationcircuit

maximum
minimum

Short circuit current Of excitation circult
maximum
minimum

Lens::£fmfiLrienn8d::Ise(approxsinewave)

minimum (for average anode currents grea€er than 20A)

TEMPERATURE  CONTROLLED  TYPES
BKH^

Wattr,oCs°:I::I(:#::hx)(normaHyopen)

°Ver6tpeemn3ea?::;;rsowxi)tch(norma«yclosed)

I,ect€i#+g:e:i:a:f::,  %  i:5o  fg  #¥

Maxiamn:Tg:=r::oe'ntav:fog:tweenswitchcontacts

BK44B
Watekr,::°onnt:;;:h€iF9°,S.9.t5{n8roTsa:'yat°?aepnp)rox)

overki:xm.Ee,#:r:;?,e.r-T-o5¥#:i:I(I,cj=.#

E'ect¥|#+eg=e:{i:8:;))   %   i:5°   t8   8%X

Maxiamn:Tg::tart:oe'ntav:;oB:tweenswitchcontacts

Anodevoltag;
450
45A

100                pe

1000

36®C

52OC

1000                 V

^ssoolated  Electrlcal  Industrles  Llmlted             page 3
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Dimension Inches Millimetres

A 27*        ±      £ 692         ±  19

8 151        ±      i 394         ±  13

C 13±± 330         ±    6

D 4±* 102        ±    6

E 3±± 76±6

G 58±± 137         ±     6

H 0.500   ±     0.031 12.7     ±     0.8

J 1.250   ±     0.062 31.7      ±     1.5

K 0.625   ±     0.062 16.9      ±     1.5

L 1.000   ±     0.031 25.4     ±     0.8

M 4±± 102         ±     3

N 1£±* 44±6

P 1±± 25±3

Q 15±± 41±6

R 15±± 41±6

S 1.000   ±     0.062 25.4      ±     1.5

T 0.500   ±     0.062 12.7      ±     1.5

U 7 11.1T5'

V i 12.7

W 0.265 6.73

All  dimensions  in  inches.

Millimetre dimensions derived.
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OuTLINE  DRAWING  OF:  BK44

rl

ZiE]
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OuTLINE  DRAWING  OF  BK44A

All  other dimensions as  BK44.

All  dimensions in  Inches.

Millimetre dimensions  derived.
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All other dimensions as  BK44.

All  dimensions  in  inches.

Millimetre dimensions derived.
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AVERAGE    ANODE    CuRPENT   IN   EACH   VALVE     (A)
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r                     2            3       4      S   a        0     0                   sO         30
PEf`  CENT   DUTY  CYCLE
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AEI lgnitrons BK46..
Bk46A

fte,Ssigenqe:djhv:a?:Bn{:t::ii;i:aAse:Z:ircjiistt5a;s:i:isso-St=::-aa:#:edsiswcaa:::-C;:,I::r'::ittrr°oTaptrj2m#it¥

switcheTs??t %Ke4q6utva|=ntj::et8h:]#eerj::nm8;rs:u re  Control  With  built-in  tempera.tu re

®

rl

GENERAL

Number of electrodes
Main anode
Cathode (mercury pool)

*:it:?i:Sryanode

Arcx°t't6ao8oeAdjrn°spta(:€Papnre°oXu)s

At  1200A instantaneous

Wei§N#(i#P:P!:a;::):#:(::emrseeE:)Ck)

cco|Lnigni%aut:rflow

:r:en:,j!:;ue:;;dfi:jr::;:i:e;¥:e§::ajo¥u;;:£tl¥j,
fi=tT:rmwx::;rwt:t:::,=:urmeu:itsebe

maintained after switching off

Assoolated Electrical  lndustrles  Llmited
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MAXIMUM  RATINGS
Power  Rectifier Service

Peak anode voltage (forward or Inverse)
Maximum a,node current

Peak
Aver€5entjnuous

Two hours
averaging time

One minute

Maxi##mpu=akvd?iErai;,n::n::F?e:u,t

Frequency range

Spect#a:x?°£ui:hi:d:e!£:(:PaL=s:)C°ntr°HSusedornot.

;;;;§ii:i!e;::i:§i!:it;#:a;I:n#:Current
Frequency  range

AuXILIARY  ANODE
vo]ca;g:e:£i:vT:red

anode conducting
anode not conducting

Current
peak
I.in,S.
aYeraa€:ragingtime

IGNITOR  RATINGS

#=:p::gpgenai::,:::Free#'tage

`^/elder  Control  Service
Ratings  are for two  valves  in  inverse  parallel  and  for full  cycle  conduction  irre-

2400
2400

135
207

1105
1.66

6000
0.15

25-60

r.in.S,
average
maximum averaging time

Page 2
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lGNITOR  CIRCulT  RE®ulREIUIENTS
Anode  firing

§|t!Xi:I:::i,:i§:!n¥r:e:q:u:r::e:ddtt:Oofi*r:egeorcurrent
Sep%r;::ci:ccjfa:!oi:ageofexcitationcircuit

maximum
minimum

Short circuit current of excitation  circuit
maximum
minimum

Lens::c:fmfiLr:nn8d::lse(approxsinewave)

minimum  (for average anode currents greater than  20A)

TEMPERATURE  CONTROLLED  TYPE
BK46A

;:a:t:jiriii;iijeiii:;:;i!:,|ip!2::::b,e;,;5o:I::#;o;jtnc!:;5:;odn,taasand

Anode voltage

1000

Associated  Electrical  Industries  Llmlted
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Dlmensi®n Inches M!llimetres

A 29±£ 737         ±  19

a 17±S 432         ±  19

C 14.44     ±     0.25 367         ±    6

D 5*±* 130         ±     6

E 3±±£ 89         ±  10

G 4±± 102         ±    6

H 0.500   ±     0.031 12.7     ±    0.8

J 1.750   ±    0.062 44.5      ±     1.5

K 0.750   ±    0.062 19.0      ±     1.5

L 1.750   ±     0.031 44.5     ±    0.8

M 5±±± 140         ±     3

N 1S±* 44±6

P 1±+ 25±3

Q 3.188   ±     0.375 81          ±  10

R 2±± 51±6

S 1.625   ±    0.062 41.3      ±     1.5

T 0'750   ±    a.062 19.0      ±     1.5

U fa 14.3

V 14.3T7

W 0.265 6.73

All  dimensions in  Inches.
Millimetre dimensions derived.
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OuTLINE  DRAWING  OF  BK46.

Hole W dia.
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E=I

DEMAND  kvA AGAINST AVERAGE  ANODE  CuRRENT

Two valves connected ln inverse parallel for welding control at 2,400 volts.

io                 so       3o     co  5o         eo    loo               2oo
AVERAGE      ANODE   Cuf}f`ENT  IN   EACH   VALVE      (A)
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LINE  DEMAND  CuRRENT  AGAINST  DUTY  CYCLE

Two valves connected in Inverse parallel for welding control at 2,400 volts.

..DO000000cO0000

cO

I I I
11 ) I

II

+            I'(

I I 111111111111 I

I i 111111]111 l'm )

I

.I ilil,ill I 111111,Ill Ill
I

I

I

IZlt1

I,",,,I I
I

'11IIllII II

. llil ' I
111„ I I,,,,nm« II .i,, i 1111,111'1 11''       I          I      „)

I
I

Ii,, 11
I I||I,I'llllm 11111111111 IHll'] lil

I 2             3        .      S    6        a      X) 20        §0            50

PEJ`   CENT    DUTY   CYCLE.
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elgnitron  ill  BK5¢REL= .-.. `"- `      ...-,.....-......... nRE

rl

g:i,€:T:a:npd:]K::t::gne:.:::LedissacatE:#sv.:::ae::jarcek:i::rT:tre:c:odefajcf::trr:Ts.c*ta:::#:cthh,::

GENERAL
Number of electrodes

|v|ain  anodes

&utxE::?(amneordc=rypoo|)

FL[t:::e:#:,r:d

Arc}Otlt6ao8oeAdrn°spta(:&Pnre°oXu)s

At 2000A instantaneous

Wei:N::;(:w::P::°i::,ght

coo|L|nign|%aut:rflow

Minlmum  inlet temperature

Fr¥s:T:emd:::,::t5egTaT,emT:utraepprox,

MAXIMUM  RATINGS
Power Rectifier Service

ienaokd:nc°udrereYn°t'=:a({Orwardorinverse)
average

continuous
2 hours
1  mlnute

fault
duration of fault
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AC C ohtrol or Capacitor Dlscharge Service
Peak anode voltage (forward or inverse)
Anode current

peak
average
r.in.S.
maximumav;u|g#8[::moen=::cCo°nndduuct|!n°gnperiod.

fault
duratlon Of fault

Product of forward or Inverse voltage and
averaging curren€

iqb£'i#8ut#::S:eree:n:tyma?5:i:#?n:8;S::amct::cationperiod

SYnrjr::tmaieenngth°:fc::mm#:a:jti:np;:jr:8d

AuXILIARY  CIRCulTS
Control Grid

Voltage  forward
inverse

Current forward
inverse

Shield Grid
Voltage  forward

inverse
Current forward

inverse

Gradient Grid
Voltage forward  and  inverse (peak)

Current forward and Inverse (peak)

mln         max
ZOO               500                   V
100             200                 V

5.0A
0.4A

ZOO               500                    V
50               ZOO                    V

5.0A
0.2A

:.o25:ft£:i
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Auxi liaLry Anode
Voltage

Current

B::ki:vT::red
anode conducting
anode not conducting

peak
r.in.S.
mean

averaging time

a

lGNITOR  RATINGS
Maximum  peak inverse voltage
Maximum;genai±orcurrenc

r.in.S.
average
maximum avera,ging time

lGNITOR  CIRCulT  REQUIREMENTS
Separate excltation

9hpoe#::::::::::Fegnet:free:ccjjttaattjj:nnccjjrrccuuj]tt
Lens::c:fmfiLr;jenn8d::lse(approxsinewave)

minimum(fogrr:::::gteh:#o2€eA)Currents

Associated Electrical  Industries  Limited
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FK56  ¥ Ignltron eid
Dlmenslon Inches Mlllimetref

A 56±        ±11 1435        ±  38

a 41S        ±    S 1060        ±  19

C 30±± 762        ±  19

D 8i±1 219        ±  13

E 6±2 150        ±  50

F 2±±± 57±6

G 1&±5 44±3

H 1.000  ±  0.005 25.40  ±  0.13

I 8.938  ±  0.125 227       ±  3

K 4.750  ±  0.062 121          ±   1.5

L 132       ±    i 343         ±  13

M 2±± 51±6

N 1.625   ±  0.062 41.3     ±     1.5

P 0.750  ±  0.062 19.0     ±     1.5

All  dimensions  in  inches.

Millimetre dimensions derived.
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BK66

:::i::I:a:mr:sK#fE6i:|€eai::¥idfa€asas!::I::::;;:S:ts::|tmi.:nv=e;I:ipeded:Be;a'n#;::nrspm:;:a::r::ny::#e£:;:n:
lt  is  equivalent to the  American  5550.

GENERAL

Number Of electrodes
Main  anode
Cathode (mercury pool)
lgnitor

Arc#t7aggio|rn:#s`:aiEn::??:,us)

Wej:N::;(:vy:nep::°*t)jght

Co°'ine8coY:a::rndedflow

Minimum  cla.mp temperature

rj#:rmwci?cmhpwt:t:F:,roa:urmeustbe
maintained  after switching off

1

1

1

12
25

!!iB

16      gal/minOC

50OC

5min

Caution

;jha#%§ci;:::e;:s;a:{n{:#;§gj:;¢o:§jn;,e§;§e{{je::s;§t:;i:d::i:§[:;::;I;;rg;:;::::a;:;;;§s:;g::;i:e[t:e#p;ace£:ctTh::
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!rress::ap:£'*euj#d¥egh:e:(:;:.9.}asecontrolisusedornot.

Corresponding average anode currenc
MaxjgourTe:¥::d8j:gand°edmea::rrent

Maximum  averaging time of current
At 600V r.in.s.
At 440V  r.in.s.
At  250V  r.in.s.

Ma.ximum  peak fault  current
At 600V  r.in.s.
At 250V  r.in.s.

Maximum  duration of fault current

lGNITOR  RATINGS
Maximum  peak inverse voltage
Maximum  ignitor current

peak
r.in.S.
average
maximum  averaging time

MAXIMUM  RATINGS
Welder Control Service

Ratings   are   for  two   valves   in   inverse   parallel,   and   for  full   cycle   conduction

250 to 600
300

12.1
22.4

100

Page  2
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EEL

lgnitron

lGNITOR  CIRCulT  REQUIREMENTS
Anode firing

Maximum voltage

i#i:::::[trae8netrreeqquuj€rreedd%firirree
Starting time at  I.equired  voltage or current

Sep%r::::rr:jut:tj:I:ageofexcitationcircuit

maximum
minimum

Short circuit current of excita.tion  circuit
rna,ximum
minimum

Lens::c:fmfiLr:nn8d::lse(approxsinewave)

mjnjFrue:te(:°trh::e!%gAe)anodecurrents

Anode voltag;
200
30A

100                    HS

Associated  Electri¢al  Industries  Limited
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Dimension Inches Millimetres

A 85±± 219       ±6

8 6.062 max 154  max

C £min 19  min

D 5max 16  max

E 7i±i 197       ±6

F '5  min 41   min

G 115        ±i 295      ±6

H 2max 51   max

J 0.750  ±  0.062 19.0    ±   I.5

K 0.500  ±  0.062 12.7   ±   I.5

L 2.130  ±  0.010 54.10  ±  0.25

M 0.407 10.32

N 0.265 6.73

0



.

EiEI
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Dimehslon Inches Millimetres

A 68±! 162         ±  6

a 3±± 76±3

C 3.375   ±   0.062 86         ±   1.5

D 0.125   ±   0.062 3.2      ±1.5

E 2.130   ±   0.005 54.10   ±   0.13

F 2          ±  0.062 51           ±   1.5

G 4.438   ±  0.062 113           ±   1.5

H 1.750   ±   0.062 44.5      ±   1.5

J 1E±± 48±3

K 0.188   ±   0.062 4.8      ±   1.5

L 0.313    ±   0.031 7.9     ±  0.8

M 1.000   ±   0.062 25.4     ±   1.5

N 1.000   ±   0.031 25.4     ±  0.8

P 0.563   ±  0.062 14.3      ±1.5

Q 0.438 11.1

All  dimensions  in  inches.

Millimetre dimensions derived.
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-I::-i--RE  _:      i__!    -i---i--_-:---:I--ii -----    ii--i--ii=E

A

OuTLINE  DRAWING  OF  BK66  CLAMP

3/OB.S.Fine

I

\
„I,

I \
D E D...           )

F-
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DEMAND  kvA  AGAINST  AVERAGE  ANODE  CuRRENT

Two valves connected in inverse parallel for welding control at 250 to 600 volts.
0

Page  8

io                  ao         3o    4o         6o    oo   loo-

AVERAGE   ANORE   CuRRENT  IN   EACH  VALVE   (A-)

u



3       4     s   6        a     ro                  sO                           50               loo

PER   CENT   DUTY   CYCLE

Assoclal:ed Elec(r[cal  Industries  Llmited
ELECTRONIC  APPARATUS  DIVISION

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

Page  9
Issue   1

Feb   1962
4400-5l/BK66



e

®

®



@ig to   id  BK66D
i-__.  `.-¥#f#ee#;`±iE¥E'£iEiE!£   I.     _.                  _.          ` -LEE_i_I  __-.   __i__.__._  ==5:ffiii±--___ Lilli

a

a

a

ProvisionaLl  Information

The  BK66D  has  been  developed for applications using anode firing  in  welder equipments
which  may be operated at low currents.    To meet this  requirement the  BK66D is fitted
with  an  ignitor which  will  fire  more  easily.

F`ATINGS  AND  DIMENSIONS

Except as  detailed  below all  ratings  and  dimensions  are the  same as  for the  BK66.

lGNITOR  CIRCulT  REQUIREMENTS

Anode  firing
Maximum  voltage
lgnitor volta.ge  required to fire
lgnitor current  required to fire
Starting time at  required  voltage or current

Anode voltage
200V
12A

100                  ys

Associated Eleotrlcal  Industries  Limited
ELECTRONIC  APPARATUS  DIVISION

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

ZiL=

iifri:i!!'i::ii;:i:fe:;Si:g:S;;:;i:ij;i¥::i;:iu:-niin!:u::ei!.:mii!|:.i:ie#,!rii:jf!n::::i#;:;i;:hi:i:::i

CENERAl.

Number of electrodes
Main anode
Cathode (mercury pool)
Ignitor

Arcx°t!tta5i;Ad{i°nEtantancous)

Wei:N#(i#:§P::°i%::#:i::emr:epasacpk!ck)

coo|An:b`::::::r|perature

13V

i!i        i;

Convection
-10to + 4o           co

^ssoofated Electrloal  Industries Llmlt®<]
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Ignitron

- _ _H -'|      ,-..-- _ _   ----,-,- `                                                       -----  JI

MAXIMUM  RATINGS
lntermlttent Pulse Operation
Anode voltage (forward or inverse)
Anode current

Average
continuous
5  minutes
10 seconds
1  second

Maximum d.c. current pulse  length

lGNITOR  RATINGS
Maximum  peak inverse voltage
Maximum  ignitor current

peak
r.in.S,
average
maximum averaging time

lGNITOR  CIRCUIT  REQUIREMENTS
Anode firing

§tii:::::i°j:ia:e!n¥r:e:q:u:r]:e:ddtt?ofi¢:r:egeorcurrent
Separate excltat!on

°Penm:ixr]C#mvoltageofexcitationclrcuit

minimum
Short circuit current of excitation circuit

maximum
minimum

Lens::c:fmfi:jenn8d::lse(approxsinewave)

mjn'FrueTte(:°trh::e2raoie)anodecurrents

AEI

0

u

Anode voltag;
ZOO
30A

100                rs
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THERMOSTAT  IIATINGS

::ectrEigmTLe:7n;g:r?4¥9e,r-;-o5S2ca:p`ennosTta(iyp;loosxe,d)

::Ir?egnet
Maxia=:Tg:=£:oe`::EioB:tweenswitchcontacts

:::)  i#  i:50  #  8%T

52®C

1000                  V

Assoclated Electrloal  lhductries  Llmlt®d
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Dimension lnclles Millimetres

A 25±S 635         ±  19

B llS       ±     a 298        ±  19

C 5±±± 140        ±    6

D 1±* 25.4     ±     3.2

E 0.250   ±    0.062 6.5      ±     1.5

F 25±± 67±6

G 5i±* 140        ±    6

H 0.500   ±     0.031 12.7     ±    0.8

J 1.250   ±    0.062 31.7      ±     1.5

K 0.625   ±    0.062 16.9      ±     1.5

L 1.000   ±     a.031 25.4     ±    0.8

M 35±+ 98±3

Q 1i±* 41±6

R 1i±* 41±3

S 1.000   ±    0.062 25.4     ±    1.5

T 0.500   ±    0.062 12.7     ±     1.5

U fa 11.1

V i 12.7

W 0.265 6.73

X 1.500   ±     0.031 38.1      ±    0.8

All  dimensions ln  Inches.

Millimetre dimensions derived.
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X
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:oes{g:eEhm;:::i::%53j5St3h;r:S:I;hpses#:nq,uesesn.:;e:i.i::i::e:es¥£:enrc=#:£geisritr:snapp:jjTa::zt%

switch:tit?sK:#£are#t :tnotet8hrea'Atz::jctaenm6P3ej;a.tu re  C°ntrol  With  bu il¢  in  temperature

controTh=dBe#i6b:dh¥nE::Visj:anmf3|er|:u,:t:::javad,::tc::bt!;ethAe::r:::ant!3:3t:rperature

GENERAL

Number Of electrodes
Maln  anode
Cathode (mercury  pool)
'gnltor

ArcvA°t!?]8,e5ir?npst(::tparn°exo)us

At 1 3600A

®

rl

we';N#;w;;P::O;%:

:#:(::emrseepisa)Ck)

coo|Lnign,#utir,,ow

?r:I,sE:ueFd':#i:t:e::#m=;:ruere
¥,#:rmwffi:;rwt:t:Fefl::urmeu:jtsebe

maintalned after switching off

3     gal/in.i!
40OC

3           lb/inlOC

30              min

Associated  Electrlcal  lndugtrles  Llrrllted
ELECTRONIC  APPARATUS  DIVISION
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MAXIMUM  RATINGS

::epou:::yR€:taj#:rs::::::tn]Cnetev:,]dd::ts3ruvLc,e

#aaxk,:E°md:nv:[8!:r({:#ardorinverse)
Peak

Corresponding average
Avet8oerrespondingpeak

Max#¥+:p:e:k:%:e#t#i:t;jnr::,t

lGNITOR  RATINGS

Maximtlm  peak inverse voltage
Maxipme:Tignitorcurrent

r.in.S,
average
maximum averaging time

iGNiTOR clRcuiT REauiREMENTs
An°§te¥:i:¥::o,:i§:n:t:r:e:q:u:r::e:ddct?ofii:eegeorcurrenc

Sep%;::in:£r:+#|ncageofexcicationcircuit

minimum
Short circuit current Of excitation circuit

maximum
minimum

Lens::c:fmfi#.:nn8d::lse(approxsinewave)

min,Frue=t!:°trh::e2raogAe,anodecurrents

600

4000
54

190
1140
6.25

50,000
0.15

Anode voltag;
ZOO
30A

100                pe

Page 2
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TEMPERATURE  CONTROLLED  TYPES

BK146A

;±:!ip;i;:;;r;a:{g§;i:§§i,}{::r(::'r':::ye:)coed)
::Ir?e8net (: ::)   i?o5   i:5°   #   8?SOX

Maxiamn:Tg::tar::oe'ntav:,oE:tweenswitchcontacts

BK146B

;:airiiij§:je;jn!gi:!ii;i{Ii:i:sina!r§o:si!'i:;i!e;#:#
Voltage   (a.c

(::::)Current
125    250    440    600V
3.0      1.5      1.0      0.5A

Maxiamn:Tg:Ftari:oe'ntav!foE:tweenswitchcontacts

a

a

36.C

45.C

1000                  V

36®C

52.C

1000                 V

^ssoclated Eleetr[cal Industrles Llmlted
ELECTRONIC  APPARATUS  DIVISI0N
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Dimension Inches MIIlime.res

A 26t      ±     i 664         ±  19

a 15S        ±      i 391          ±   19

C 14±± 356         ±     6

D 5±± 127         ±    6

E 3!±€ 89        ±  10

G 4±± 102         ±     6

H 0.500   ±    0.031 12.7      ±     0.8

J 1.750   ±     0.062 44.5      ±     1.5

K 0.750   ±     0.062 19.0      ±     1.5

L 1.750    ±     0.031 44.5     ±     0.8

M 5i±± 140         ±     3

N 1£±i 44±6

P 1±± 25±3

Q 2±3 51          ±   10

R 2±± 51±6

S 1.625   ±     0.062 41.3      ±     1.5

T 0.750   ±     0.062 19.0      ±     1.5

U 9 14.3T€

V i 14.3'6

W 0.265 6.73

All  dimensions in  inches.
Millimetre  dimensions derived.

Page  4
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OuTLINE  DRAWING  OF  BK146.

®

a
Assoolated Eleotrical  lndustrles  Llmlted
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OUTLINE  DRAWING  OF  BK1«A.

All  other  dimensions  as  BK146.

All  dimensions  in  inches.

Millimetre dimensions  derived.
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OuTLINE  DRAWING  OF  BK146B.

All  other  dimensions  as  BK146.

All  dimensions  jn  inches.

Millimetre dimensions derived.

AsSooEated  Electrical  Industries  Llmlted              Page 7
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THREE-PHASE  WELDER  CONTROL  SERVICE

'0000
®000

6000
SOOO

4000

_==__-_ =--f-i=:
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=±IL=T- il:
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::sji:eEhm;::Big::coi3iih.ares::;h:e§#:Tuesesn-:;e:i-I:##esi:i:rc-ecowo:#ei!.ni,:r:ne3:iiTai:i:(

switcheTs[?t?sK:#£a|e=tjtnotet8hrea'At#:enm6P5etT.turecontrolwithbuHtintemperature

controTha:3:s`c#bBe:¥np€rh°evj;jr°e:i°br|eT?turstfenq8u?v:Fe::htaob|eh:hfrmme:;:a:f5°8r2t£Tperature

GENERAL

Number Of electrodes
Main  anode
Cathode (mercury pool)
lgnitor

Arcx°t't.a58oeoir?npsfaptparn°exo)us

WeigNh:t(awpepi:fi:)

Shipping weight
:(::eTrseepisa)Ck)Shipping weigh

coo,i;njgn,#:rflow

¥rl,iisT:ue=di:f:t:e%#:p:i,tit::ere
Tiamx:Tgrmwffi:;rwt:t:Feflroa:urmeu:itsebe

maintained af€er switching off

25V

14#          i:

1a±   gal/moi:
40OC

4.5   Ib/inoac
6

15                min

Associated  Electrical  Industries  Lfmil:ed
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MAXIMUM  RATINGS

::i::he?Rcet:infi8eerrsReeff]Scgn(i:t##tjtnegntse5T#;
Peak anode voltage (forward or inverse)
Maximum anode current

Peak
Corresponding average

Avetgerrespondingpeak

Maximum averaging time
Maxj#auxTmpue:kdf:#:i::r:?E:u|t

IGNITOR  RATINGS
Maximum  peak inverse voltage
Maxipme:Fignitorcurrent

r.in.S.
average
maximum averaging time

IGNITOR  CIRCulT  REQUIREMENTS
An°§t!Xi:i¥;,:i:e!n::at:r:e:q:uir:::ddtt?ofiil±eegeorcurre"

Sepao?::in:£r:+#:¥:I:ageofexcitationcircuit

minimum
Short circuit current of excitation circuit

maximum
minimum

lens::c:fmfi:jenn8d::lse(approxsinewav®)

miniFrueTte`:otrh::e2rabg^e,anodecurrents

1200                 1500

1500                 1200
20
70

420
6.25

18750
0.15

16
56

336
6.25

1 5000
0.15

75
45

500

150
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REC€Ig to   id  :::%!:E{`:.a       th...`RE:€j.:;`:..`:i::..-.>::`..::L``  :..:ii..;:.` .....:`                   _...rd

::l#egnet

1

TEMPERATURE  CONTROLLED  TYPES
BK168A

Wat=r[j:oft::I(:#::hx)(norma«y?Pen)

°Ver6tpeemn!ea?::;;rsowxl)tch(normauyclosed)

Electrlcal  rating
c.)    125    250    440    600V

a.c.)     3.0      1.5      1'0      0.5A(:
Maxiamn:Tg::tar:nvoe`ntav:?oB:twee-witchcontacts

BK168B
watekr„:oonnt:;;:h€2Fj:s.t7a.t5{n€T:a:[yato,aepnp,rox,

°Verki:xmo:et#:r€4t3hge]r.7.°5S2ta#::::'{ZpC::::;)

E'ec`E|ft:aeg:e:ii::::)   %   z55o   #   3g5oX

Max!amn:Tg::tar::°e[ntav::o::tweenswitchcontacts

36OC

450C

1000                  V

36OC

52OC

1000                  V

^ssoo!ated Electrl¢al  lndustrles Llmlted
ELECTRONIC  APPARATUS  DIYISION

Valve and Semiconductor Sales  Departmen¢
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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Dimension Inches Millimetres

A 25±S 635         ±  19

B llS       ±     a 298         ±  19

C 10a       ±     i 270        ±    6

D 5±±± 140        ±    6

E 25±± 67±6

G 38±± 92±6

H 0.500   ±     0.031 12.7     ±     0.8

J 1.250   ±    0.062 31.7      ±     1.5

K 0.625   ±     0.062 16.9      ±     1.5

L 1.000   ±     0.031 25.4     ±    0.8

M 4±* 102         ±     3

N 18±± 44±6

P 1±± 25±3

Q 1i±* 41±6

R 18±± 41±3

S 1.000   ±     0.062 25.4     ±     1.5

T 0.500   ±     0.062 12.7      ±     1.5

u fa 11.1

V i 12.7

W 0.265 6.73

All  dimensions  in  inches.
Millimetre dimensions derived.

Page  4

u

e



E=

Anod. termin aL.

IA     8 N

LpFlexibL

C
ea .-

t

Wat.r ccm€ctione
pe BS.P,pe.

Holcwdia.
19nitor `crmiral.

Associated Eleotrioal  lIldustries  Llmlted
ELECTRONIC  APPARATUS  DIVISION
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OuTLINE  DRAWING  OF  Bl{168A.

E111
IIi

a,,I  'cSwitct'.71ib-
-(2y28±±3_13/8±(35±3

13/8±-(35±3fl-(?y28±±3\watc,Switc

I,
All  other  dimensions  as   BK168.

All  dimensions in  inches.

Millimetre dimensions  derived.
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rl
0.250± 0.062
(6.5±   I.Smm)

All  other  dimensions  as  BK168.

All  dimensions in  inches.

Millimetre dimensions derived.
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THREE-PHASE  WELDER  CONTFLOL  SERVICE
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A

1

-

foruseT±eaBSKw`j?:hjsj:SizpeaBtso?i:j'secsE;Srtgeee[ci::#.:i:d.vater-Ccoledignitron.Itisdesigned

GENERAL

Number of electrodes
Main anode

i:t#i?(amne°rdc:rypoon

Arcfnrsot!n(taapnperoouxs)current

Arc drop (approx)

We];N;##P:P!:°;::):#:(::emr:e!:)Ck)

Cool#:8n[#autirflow

¥::::ummeAE,eejtmeamxp:E:urne,ettemperature

Frae::Truemd::;I::::F!:,'a:rnre

5    10    20    30    40               kA
20    25     35    45     60                  V

21'b
33Ib
54lb

19.5  gal/minOC

25OC
30OC

0.3       'b/in2

Assoolated Electrlcal  Industrles  Llm[ted
ELECTRONIC  APPARATUS  DIVISIot`I

Valve and Semiconductor Sales  Depar¢mont
Carholme Road,  Lincoln.     Phone  lincoln  26435
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IVIAXIMUM  RATINGS
Capacitor Discharge Service

P`eak anode voltage: forward  or  irverse
Anode current

paeua,:

duration of fault
rate of rise of current

SEE:.i::s:;opnud,:eperpulse
Pulse frequency-nce per

AuXILIARY  ANODE
V°'ta88:e:k{:vr#sred

anode conducting
anode not conducting

Current
peak
r.in.S.
mean

averaging time

lGNITOR  RATINGS
Maximum  peak inverse voltage
Maximum  ignitor current

peak
r.in,S.
average
maximiim averaging time

lGNITOR  CIRCulT  REQu.REMENTS

:*ajrs€:?:;ie:o:8yj:nfi8dmsge.iE:hraatr:eedx#:L°gnh:!hr:i:tnij:o:eac:din:tehnodde:.wtth°i2:A:recan:if#?t:nj;
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EE]

ZiE=

RECOMMENDED  OPERATING  INSTRUCTIONS

:::::=::::=:::::::::::::::i_:::::::i:::::i:::-::1::::::::::::i::i::=:::-::_::-:::::_:_:::::::::::_::=:=;:::::_:i:-:::::::==:_:::i-::::;::::::::-::::::::::::i:

iic;Whfi:i:cC;!e:#i:;d;:i:i:ii;;i:i:C:a;in;:i::S§::::i;:bir§,:t;i;:;;i:ti:Iij:tr;i:n!:auiie::i:i::r:iji§:§ic;;::ii;i;i°{::iii!:din|;:;:i;
convenience of observation.

i::e::e;§t!';n:::;:i:C:i;;;§!:i;t;u:i:::i:j8:i§:::s§Siis;j!;d;t;::i:;i::;:;i;::np!';nuc;[§;:i:;a;:i€i:t;t;Citg:::ei#£:i:r;ia:::n!

Associated  Electrical  Industries  L]mlted
ELECTRONIC  APPARATUS  DIVISION

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

A 20±        ±      S 514         ±  19

8 158        ±      £ 391          ±  19

C 14±± 356        ±    6

D 5±± 127        ±    6

E 3±±& 89        ±  10

G 4±+ 102        ±    6

H 0.500   ±    0.031 12.7     ±     0.8

J 1.750   ±     0.062 44.5      ±     1.5

K 0.750   ±    0.062 19.0      ±     1.5

L 1.750   ±     0.031 44.5     ±    0.8

M 5±±± 140        ±    3

N 1S±± 44±6

P 1±± 25±3

Q 1S±+ 44±6

R 1.000   ±     0.031 25.4     ±    0.8

S 1.000   ±     0.062 25.4     ±     1.5

T 0.500   ±    0.062 12.7      ±     1.5

U
.

14.316

V I 12.7I
W 0.265 6.73

X 0.500   ±     0.031 12.7      ±     0.8

All  dimensions  in  inches.

Millimetre  dimensions derived.
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BK194

a

®

`®

foruseT±eaBSKti9t€isj:S:::aEj::ar!nd'.:sScsh-:tr::I-!i:ckue]tt::Water-Cooledlgnitron.Itisdesigned

GENERAL

Number of electrodes
Main  anode

e:txi:%y(amne°rdc:rypooi)
lgnitors

ArcfnrsotEn(taapnperoouxs)current

Arc drop  (approx)

Wej:N:::(:g:P!:°*=e):ght

Coolirn;gn;:autirf|ow

Minimum  inlet temperature
Recommended  rna.ximum  inlet temperature

#e:`s:ruemd::;I::i:5m!:I;amtrnre

2040
2228

8'5  gal/moi:
25OC
30OC
0.2      lb/int

Assoclatecl  E[eotrlcal  lndustrles  Llmited
ELECTRONIC  APPARATUS   DIVISI0N

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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=:=Kig:---=_:==:--__-I--_-__=-___-I:::tr°n_S=_-:_--_
MAXIMUM  RATINGS

Capacitor  Discharge  Service
Peak anode voltage: forward or inverse
Anode current

peak
fault

duration of fault
rate of rise of ciirrent

?uT?e=:::;eo:n:;:ienrc:ulp:er

AuXILIARY  ANODE

vo|ca;g:e:ki:::rasred

:::g::::dcuocntinu8cting
Current

peak
r.in.S.
mean

averaging time

lGNITOR  RATINGS

Maximum  peak inverse voltage
MaxipTe:Fignitorcurrent

r.in.S.
average
maximum averaging time

lGNITOR  CIRCUIT  REQUIREMENTS

:::i:€:?#:o:8¥ja:n:dmsd:i.E:hraatr:eedx:Ltra:ju°gnh:jhr:Y!tn,i:o[eac:dmcTtehnodde:.wt¢h°;2:#:recanEifLt?t?nj;
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lgnitron

®

RECOMMENDED  OPERATING  INSTRUCTIONS

lie;n;;i;§!:ii§8;i:i:ii§¥ii;ii:{{;iilui§:i:i§i§::§i:iri:::;:hit:;!ii:;i:i§:::;h!;;:ik;re;:;;°i;i;i;;:§f§:::tie;;i:;§ijiji;i

i;c!:;;i;itiiis:ni:ii;°!;!!Im!:;::i:;::aii::C::i;iij;1;;:;e::d;;;::;s;:ii:i::;¥::Ci;i:ciei:;:r:i:sS;::V;;jet:tie;5:;;:;!j::ve;:i:tin;:i;
venience  of observation.

;i;2e!::i;;Cti;i;:::i:;f;;;ijfiii:;ja;I;;:I:i:h::::ri;§j:::§i;i:!t;!jq;I;!h:i€t§:aii::I;i;ijai:::¥fj;;iii;:i;:m!a{:m§;I::jii§jni:

Associated  Electrical  Industries  Limited
ELECTRONIC  APPARATUS   DIVISION

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

A 22±* 559          ±   13

8 18i       ±     i 470        ±  13

C 14±± 356          ±  13

D 12+        ±      i 311           ±     6

E 6±a: 152        ±    6

F 4!±± 105         ±    6

G 3a±+ 95±6

H 0.500   ±     0.031 12.7      ±     0.8

J 1.750   ±     0.062 44.5      ±     1.5

K 0.750   ±     0.062 19.0      ±     1.5

L 1.750   ±     0.031 44.5     ±    0.8

M 8.938   ±     0.125 227        ±    3

N 12±± 44±6

P 1±+ 25±3

R 1.750   ±     0.031 44.5     ±    0.8

S 1.750   ±     0.062 44.5      ±     1.5

T 0.750   ±     0.062 19.0      ±     1.5

U it 14.3

V it 14.3

W 4.750   ±     0.062 121           ±     1.5

X 0.500   ±     0.031 12.7     ±     0.8

All  dimensions  in  inches.

Millimetre dimensions derived.
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i:oett:;g::T:hE:::::±2{:h:;n:3:i:::ii:,:,}iirrin:;ii!::bte5j,uig;:dl:e:q:ji:anpi¥;:n:i!t:::in;S'eiEr;i:j#l;;#Si::nje:drif3j

GENERAL
Number of electrodes

Main  anode

€:¢x#:?anode
lgnitor

Arc|°tl?58;fnrs°t:n(apnpero°uXs)

Wej:N::;(;w::P::°*:e)jght

cool#!ifi+:u*=g:Fbratgeemtue,ittuer=perature

*A desk fan  is  usually adequate

MAXIMUM  RATINGS
Power  Rectifier  Service

Le#i:Eomd:nvoodtea::r(::nTardorinverse)
peak
average

fau,tmax!mum averaging time
maximum  duration of fault

Frequency

Cathode
Maximum average current

Auxi|::kT:oi=#e

inverse
main anode not conducting
main anode conducting

Maximum current
peak
aLverage

maximum averaging time

1

1

1
1

13V

20
45

100
10

Assoolated  Electl.lcal  lnduetrles  Llmited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Departmen€
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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lGNITOR  RATINGS
Maximum peak inverse voltage
Maxipme:Fignitorcurrent

r.in.S.
average
maxlmum averaging time

IGNITOR  CIRCUIT  REQUIREMENTS
An®i;#i:::i:|i]:i§!n::at:ri:q:u:rT:e:ddtt?ofifaeegeorcurrent

s®p=i=nmci:i:jam:'oi=geofexcicationcircuit

minimum
Short circuit current Of excitation circuit

maximum
minimLlm

Lenff:£fmfi#ngd5:,setapproxsjnewave,

Anode voltag;
200
30A

100                 lls

Page 2



All  dimensions  in  inches.
Millimetre dimensions derived.
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±ee lghtron RE¥  BK3cOH
A

®

!t:,;c;:n:T;hoi;t:h;::ffi?g:;in:a?ri#s;h:s¥i:n:::eifl:o#!`:1,:.k?e;:t:hq:ii;t:e:::i:nffii:ofsme`:!:t:d::t:d:tf£:
controTh=§:s3c°r?bBe!¥nptrh°ev!;jr°e:i°brieT?turst]enq8u?v:Fe::htaob:eh:hfrmme#:f7°6r7i:mperature

GENEIIAL

Number of electrodes
Main  anode
Cathode (mercury pool)
lgnitor

Arc|°c[t,a58oeAdrop(approx)

At 2000A

Wei8Nh:t(awpep

!:i3#
:!l::)mepack)

(overseas)

coo|Lnigni#utirflow

¥r%j£:ueTd`£;:i::e|=i:pr#:ruere
¥i::Tgrmwwhi::rwt:t=PeflE:urmeu:jtsebe

maintained after swicchlng off

16      gal/moi€
35OC

1.8     lb/ioncl

10              min

Assoclat®d  El®ctrlcal  lndustrleg  Llmlted
ELECTRONIC  APPARATUS  DIVISION

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

Pulse Welder Service

I:n:i:{a|::n:v:?::i°;i:!itg\:y°=::dc:::u(:t|::)e)

AveT5:=ng?#tciumr:ent

iun'£erecE:trj:i:np#::width

lcNITOR  RATINGS

Maxlmum  peak inverse voltage
Maxlpm=Fignitorcurrent

r.in.S.
ayera8e
maximum averaging time

IGNITOR  CIRCUIT  REQUIREMENTS

An°§te¥i:::i:¥j:ia;!n¥r:e:q:u:r::e:ddtt?ofiii%georcurre"

sep=i::mci:,:jam:lolFageofexcicationcircuit

minimum
Short circuit current of excitation circult

maxlmum
mlnlmum

Len#:c:fmfiLr:nn8d::lse(approxsinewave)

m!nfFruemamte(:°trh::e2raoie)anodecurrents

2500

1250
2000

10
2.0

50-60
1000

Anode voltag;
ZOO
30A

100                   HS

Page 2
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a
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THERMOSTAT  RATINGS

;:a;§[:;i:t;§r:j§;§j;;;r;,:t::;;5t:;::3!;o;jt;±jjs:ta;,:!!!o!::r::xL

36OC

52OC

1000                 V

Associated Electr[cal  Industries  Llmlted
ELECTRONIC  APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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BK300B

Dlmenslon Inches Millimetres

A 20+       ±   i 521          ±   16

a 7S±± 197          ±   13

C 5S±* 146        ±    6

D 1±± 25±6

E 6max 16         max

F 7S±S 187         ±  10

G 2i±± 64±6

H 1.500   ±  0.031 38.1      ±     0.8

J 1±± 25±3

K 1£±± 44±6

L 2S±+ 67±3

M 0.125    ±   0.031 3         ±    0.8

N 5±± 16±3

P 15±± 29±6

Q 2max 51          max

R 0.500   ±  0.062 12.7      ±     1.5

S 0.750   ±  0.062 19.0      ±     1.5

T 0.406 10.3

U 0.265 6.73

V 5.000   ±  0.031 127         ±    0.8

W 6±±* 165         ±     3

X 38±* 95±3

Y 0.219 5.5

Z 1±±± 29±3

All dimensions ln  inches.
Millimetre dimensions derived.
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!t:i5ciin:T:hoi;t:,:::iisi?::.I,:n:a:rijc,ih:C!:s;i;i|::eis::!ioe::'!jii!:ge;tit::qe,#j;,ie:cr:i:n:oi'r:ofs-ei:E:t:d::t5d;:tf!c:e:

controTh£E:s3c:?bBe:¥nptrh°evjpsi::j°bieT,°tuj:t:nq8ujavad,:tnatc::bt(£ethAe#:r::ant;:;ot.emperature

GENERAL

Number of electrodes
Main  anode
Cathode  (mercury pool)
lgnitor

Arc}°tlT58oeAdrop(approx)

At 4000A

We';N#;#:;P::°%:::#:(::emrseepisa)Ck)

coo,i,njgnj%aut:rflow

#en:,=ue#ff::elf:E?/t#:ere
fiamx:i:rmwffi:;rwt:t::eflroa:urmeursitsebe

maintained after switching off

#  gal/moi:
35OC

5            lb/iba
6OC

15                min

Assoclated  Elect:rloal  lndLis(ries  Llmited
ELECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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BK302B

IIAXIMUM  RATINGS
Pulse \^/elder Service

ipnei:faiarn°vdeersYe°t:,8t:g(:Orwardandinverse)

Peak(i#omdeed:aut:[¥natfterconduction)
Averi5::ng?#tc;umr:ent

Pulse repetition  rate
Anode current  pulse width

lcNITOR  RATINGS
Maximum  peak inverse voltage
Maximum  ignitor current

peak
r.in.S,
average
maximum averaging time

lGNITOR  CIRCulT  REQUIREMENTS
Anode firing

§Fj:::::in;,:ja::n::at:r:e:q:u:r::e:ddtt;ofi¢:r:egeorcurrent

separate excitaLtl®h
Open  circuit voltage of excitation  circuit

maximum
minimum

Short circuit current of excitation  circuit
maximum
minimum

Length of firing pulse (approx sine wave)
recommended
m!n!FrueTte(:°trh::e2r%ie)anodecurrents

2500

1250
4000

20
2.0

50-60
1000

Anode voltage

Page 2
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THERMOSTAT  RATINGS
Watekr,i:°onnt:;;:h€iTg°ts.?.t5{n€|oms:!s'yat°?aepnp)ro

Over-temperatu re thermostat (normally cl
Klixon type C4391-7-52 Opens at (app

:=ii§it;are:o;:¥:2:C;!]]ofap!ge2:5be!:5°een*},t!:5°c#ontactsand

36OC

52OC

1000                   V

Associated  Electi.ioal  Industries  Limited
ELECTRONIC  APPARATUS  DIVISION
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RE BKsO2B  H  .8 to  e
I:_-.i_i_-r..-_`__T=,T``++   .``,+in_t| I~-i+`-I?T__Th==EiTrtrAEraT _  _._, TTH__     i _    , .`_ _  `,_   _  =~ _   _  _ , \   _  __.  .__  ~..  _,_.+'P±ifa5i.., _  _-_     TIT

Dlmenslon Inches Millimetres

A 22±       ±    a 572        ±  16

a 9±±± 235       ±    6

C 7±±± 184        ±    6

D 1±+ 25±6

F 8±£ 203        ±   10

G 3±± 76±6

H. 1.500   ±   0.031 38.1      ±     0.8

J 1±± 25±3

K 1S±± 44±6
L 4±± 102        ±     3

M 0.125   ±  0.031 3        ±    0.8

N i±t 16±3

P 15±± 41±6

Q 18±± 41±3

R 0.500  ±  0.068 12.7     ±     1.5

S 1.000  ±  0.062 25.4     ±     1.5

T i 12.7

U 0.265 6.73

V 8±± 203        ±    3

W 6.500  ±  0.031 165.1      ±     0.8

X 5±i 127        ±     3

Y 0.219 5.5

Z 1±±i 29±3

All  dimensions  in  inches.

Millimetre dimensions  derived.
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DEFI N ITI O NS

VaLlve  Heating Time
The time required for the valve to attain the minimum working temperature wich

the specified voltage applied to the filament.   In gas filled valves this is the time necessary
for the cathode to reach its operating temperature.   In  mercury vapour valves it is also
necessary for the condensed  mercury temperature to  reach a specified  minimum  value.

Condensed  Mercur}r Temperature
The  temperatiire  Of that  part of the  bulb  where  mercury  vapour  is  condensing,

which controls the vapour pressure.   For a time after energizing the filament, the con-
densed  mercury temperature  continues to  rise  until  an  equilibrium  value  is  reached.  It
may be measured  by a fine wire thermocouple on the outside of the bulb.

Critical  Grid  Voltage
The value of negative grid voltage at which conduction  begins for a given value Of

anode  voltage.    The  relation  between  the  two  variables  is  shown  graphically  on  the
control  characteristic.

Critical  Grid  Current
The instantaneous value of grid current immediately before conduction  begins.

Arc Voltage  Drop
The voltage between anode and cathode during conduction.

Recovery Time
The  period  between  anode  current  extinction  and  the  regaining  Of control  by

the grid.

Ionisation  Time
The approximate time  be.ween  applying a grid  signal  and  the establishment of

substantially  constant arc  voltage  drop.

Commutation  Factor
The   product  Of the   rate  of decrease  of anode  current  (Amperes/microsecond)

immediately  prior to  current  extinction  and  the   rate  Of .increase  of  inverse  voltage
(volts/microsecond)  immediately after current extinction.

Rating
A  condition  of operation  imposed  fundamentally  by  the  design.    The  following

are among the most important:-
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MaLximum  P®aLk  Anode  Current
The  instantaneoLis  value  of anode  current  which  the  valve  will  pass  repeatedly

without  rise  Of arc voltage  drop and  reduction  Of valve  life.

Maximum  Average Current
The  maximum  value of average anode  current  which  can  be  passed  continuously

over the averaging time.

Maximum  Averaging Time
The time over which the anode current is to be averaged (including non-conduct-

ing periods).  The tota.I ampere-seconds of anode current integrated over this time must
not exceed the product of the rated average current and averaging time.

Maximum  Surge Current
The  value  Of cLlrrent  which  the  valve can withstand without  immediate damage

under fault conditions prevailing for the time specified.   Repeated  applications of surge
current may shorten valve life.

SELECTIol-  OF VALVES
In  choosing the type of valve for a particular application  consideration  should  be

given to the operating conditions imposed by the type of cathode employed, and the gas
or vapour filling.

Cathode Type
The cathode may be either directly or indirectly heated, and before current can be

drawn from the valve,  must be at full operating temperatLire.   Tlle period  required for
this is the cathode heating time and  is considerably shorter for directly heated cathodes
than for indirectly heated cathodes.

Mercury Vapour Filling
ln mercury vapour valves the valve heating time includes in addition to the heating

time the period required for the vapour pressure to rise to the minimum value necessary
to maintain an arc with a  low voltage drop.   Depending  upon the valve type the valve
heating time varies considerably.   The vapour pressure is also partly determined  by the
ambient temperature.    Most  mercury vapour  valves  operate  in  a  range 15°C to 40°C.
Below  the  lower  limit the vapour  pressure  may  be  insufficient to sustain  the  arc with

continued
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Mercury Vapour Filling continued

low voltage drop.   It will  be realized that it ls necessary to ensure that the valve is not
exposed  to  draughts.     Even  a  small  draught  may  produce  severe  local  cooling  and
consequent  lowering  of the  mercury vapour  pressure.   Above the  upper temperature
llmitthe vapour pressure may be:too high, resulting in breakdown below the rated anode
voltage.

Mercury vapour valves may be subject to gas clean up.   This however is overcome
by ensuring that sufficient free  mercury  is  available  for  vapourising  during  operation.
For this  reason  the  mercury  vapour valve  may  provide  longer  operational  life than  an
other`^/ise  equivalent  rare  gas filled  valve.

For pulsed operation there  is little to choose  between  mercury vapour and  rare
gas filled  valves,  both  being  limited to a  maximum  pulse  repetition  rate Of about 500 c/s
on  accoLlnt Of recovery time.

Rare Gas Filling
Whereas  the  pressure  Of  mercury  vapour  is  a  function   of  temperature.  the

pressLire  of  a  rare  gas  is  practically  independent  Of  temperature.    Consequently  the
heating time is only that required by the cathode to reach operating temperature, Of the
order of 30 to 60 seconds and  considerably shorter than that required  by an otherwise
equivalent mercury vapour valve.   For the same reason the ambient temperature range is
-55°C to  +70°C,  much wider than that for mercury vapour valves.

Depending upon the application, rare gas fined valves may be subject to shortened
working  life  due  to  gas  clean-up.    This  depends  upon  the  frequency  Of operation,  the
number Of positive Ions  near the anode at current extinction. and the negative volta,ge
accelerating these ions towards the anode,  whose surface they  penetrate and  are thus
lost  by  absorption.   As the  process  continues,  eventually  insufficient gas  is  available  to
sustain  an  arc  with  low  voltage  drop.    When  the  valve  is  operating  with  an  inductive
load the inverse voltage rises rapidly at curl.ent extinction.  This ls a condition favourable
to gas clean-up.

The liability to gas clean-up  is measured  in terms Of a commutation factor.   With
the object of reducing the rate of gas clean-up, it is usual to specify a maximum commuta-
tion factor.  Operation within this rated value may be achieved by the use Of a `cushioning.
or  `snubbing'  circuit  consisting  of a  series  connected  resistor  and  capacitor  connected
from anode to cathode and  limiting the rate Of rise Of inverse voltage.

Mixed  Gas  Filling
A  third  type of filling  consists  of a  rare gas and  mercury vapour,  in  conjunction

with  a  directly  heated  cathode.    When  the cathode  reaches  its  working temperature,
initial operation ls as for a rare gas filled valve.  However at normal ambient temperatures

continued

Assoojated Eleotrical  lndustrles  Llmlted
ELECTRONIC  APPARATUS  DIYISION

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

Page 3
Issue  1

Feb   1962
4400-52/Gen



Mixed  Gas  Filling conti.nued

and when the mercury vapour has attained a suitable pressure, the arc changes over from
rare  gas  to  mercury  vapour  since the  latter  has  a  lower  ionisation  potential  than  the
rare gas.

Theadvantagesarethereforearelativelyshortvalveheatingtimeofsome30to60
seconds and an ambient temperature range Of -40°C to +40°C.  Provided that operation
is not prolonged  in the ambient temperature range Of -40°C to  +10°C, when the arc
is  maintalned  by the  rare gas, gas clean-up wlll  not  be serlous.

GENERAL  OPERATIONAL  RECOMMENDATIONS
The following recommendations should  be interpreted in conjunction with  British

Standard  Code Of Practice CP.1005  Parts 1  and 2,1954, ``The Use Of Electronic Valves".

FIlament or Heater Voltage
Should  be maintained within  ±  5°/o Of the specified value,  measured at the valve

pins.   In the case of directly heated cathodes improved  performance will  be obtained  by
maklng the cathode connection to the centre tap Of the filament transformer secondary
wlndlng.    Where  practicable  it  is  advantageous  lf the filament  supply  is  in  quadrature

(90°) with the anode supply.

Ratings
The limiting values shown  in the valve data sheets are to  be treated as  absolute.

The designer should  ensure that supply voltage fluctuations and  component tolerances
do not result in the ratlngs belng exceeded at any time.

Amblent Temperature Range
The valve heating time should be regarded as the minimum possible value. Where-

as the operation Of gas filled valves is substantially Independent Of ambient temperature.
the pressure in mercury vapour types ls a function Of the condensed mercury temperature
and  ls partly determined  by the ambient temperature.    Below tlie  mlnimum value the
vapour  pressure  may  be  too  low to  sustaln  the  arc.    Above  the  maximum  value  the
pressure may  be such as to cause loss Of control.   The valve should  not be exposed  to
draughts.

Supply Frequeney
As this  ls  increased  the .line  between  successive conducting  half cycles  becomes

shorter  and   consequently  the  time  for  de-ionlsation.     Hence  the  maximum  supply
frequency  is a functlon  Of the  recovery time.   As the supply frequency is  reduced the
period  for  whlch  the  valve  passes  peak  anode  cLlrrent  ls  increased.    Thus  at  reduced
supply frequencies it is necessary to reduce the normal  rated  peak anode current.   For
operation at 25 c/s and  less lt is advisable to consult the manufacturers.

continued
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The Grid Circuit
ln gas or vapour filled  valves the grid  controls only the start of the arc discharge

since once ionisation ta.kes place the grid is covered with a sheath of positive ions. Conser

quently the arc cannot be extinguished by an increase in negative grid potential, but only
when the anode voltage falls to zero.

Current flows in  the grid  circuit  immediately  before and  also during conduction.
Prior to conduction and with a negative grid potential, critical grid current is of the order
Of  micro-amperes.    During  conduction  the  positive  ions  collected  by  the  grid  cause  a
current (of the order of milliamperes) to flow.   Excessive values Of this current may cause
sputter and  gas  clean-up.    For this  reason  it  is  necessary  to  limit the  negative  grid  po-
tential  during  conduction  to a  maximum  value  of 10  volts.   This  is  achieved  for a given
value of arc current  by  inserting  into the grid  circuit a  resistor of value  such  that  the
voltage drop across it, due to grid current, represents the difference between the applied
negative grid  potential and the maximum  permissible negative grid  potential of 10 volts.
The grid current passed  by each type of valve is given in the appropriate grid-ion charac-
teristic.

The  value  of grid  resistor  must also  be  considered  with  respect to grid  current
prior to conduction.   If the grid  resistor is of too high a value, the voltage drop across it
may result in the grid potential  being less than the critical value, with consequent loss Of
control.   For these reasons it is normal for both a maximum and a minimum value Of grid
resistor to be specified.

Operational Stability
When  voltage surges,  particularly those with  high frequency components, appear

in  the  supply  voltage,  a fraction  of these  are superimposed  on  the  grid  voltage  by the
anode-grid  and  grid-cathode  capacities acting  as  a potential  divider.  Under  certain  con-
ditions  loss  Of control  may  result.    The  effect  may  be  greatly  reduced  by  connecting  a
condenser between the grid and cathode and as close to the valve as possible.   The value
Of the condenser should be as high as possible consistent with the smallest phase shift and
attenuation  of the grid  signal.   When the valve  is:subject to the influence Of a high fre-

quency field  the  possibility  of loss  of control  can  be  reduced  by surrounding  the  valve
with an  earthed  metal  screen.

Installation
On installing a new mercury vapour valve or one which has been out of service for

some time it is advisable, prior to operating the valve on  load, to allow at least twice the
normal  heating time in  order to ensure correct distribution  of the free  mercury  in  the
valve;  with  la.rge  valves  up  to  30  minutes  rna.y  be  desirable.
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Mercury Thyratron
.:`.,:I--i---a_;-£-:-._-==f`

appHca:::s :nTd5 ig!:itoar fiTr:nr;usreyr-vvj:::ur   thyratron    intended   for   industrial    control

RATI NGS-Absolute val ues

§°;i(§g!ns§t!;i;i:;;i:!!ei;:;e;I;:n;e;§r;i;;tuY:°::;?age:ts
Maxi(mmua:asYuer;e8|nn8o:jemceu|:esnetc)

(max duration 0.1  sec)
Max`bTe¥omren:8:td]::foridY°ltage

Maxjdmuurrngn:8:tj¥:tforLdv°ltage

Maximum  mean grid  current

R:::::::::::?nxii=uu=ggrriiddrr=siisstt:rr

CHARACTERISTICS

::t:ii:uevm:XEe:a:ercurrent
Mean  heater current

!®;±ij;i::i;:iiii{P:i;i;:;:;;;:xC};peraturerlseaboveambient

MECHANICAL  DATA

Type  Of cooling

RE:tunwt:TghEotfj:;or:x,

1.0
1.5

40 to 80
12.5

30

2.5A

200A

-500

-10
250
220

10

lndiref:ty

5.2
4.7

16
5

10
1000

4
9

40
44

Convection
Vertical,  base down

5  oz (140 gin)
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All  dimensions  in  inches.

Millimetre dimensions  derived.
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Mercury Thyratron                    BT

HEATI NG  CHARACTERISTIC
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Mercury Thyratron
-':\`_=fiREL'  '`',rL_  _      _.  _

CONTROL  CHARACTERISTIC

loco9cOOCX)7cOcooSCX)4CX)3cO2cO,lcx,0

12
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-10 a-6 -4
Gf}ID  VOITAGE    (V)
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BT5

GRID  ION  CHARACTERISTIC
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tions.
A The  BT17  is  a  mercury-vapour thyratron  intended  for  industrial  control  applica-

RATI NGS-Absolute values

#*¥d::in:ei;§r![i:e::aa:n:eo;i:euv:a:l#afe:ts
Maximum  mean  anode current

Maxi(mmua:asvuer:ae8inn8o:jemceu::osnetc)

Mari:£:?r:n:oF:tt:i:n:i;r`ids::),tage
Max'dmuurrngn:8:tj:erforidvoltage

Maximum  mean grid current

R:::::::g:g:=ji=uu=ggrriiddrreessiisstt:rr

CHARACTERISTICS

Cathode type

#:x::ruvmo,Eaega:ercurrent
Mean  heater current

::{thao8deedhr:apti(nagpEr::)

§°i:j!;i:i§§ieji:i:;::i!:i:::Ciiri;#eraturer|seaboYeamb'ent

MECHANICAL  DATA

Ey:ptuenw3:f,g#!(:i:;ornox,

1.0      kv     /
1.5      kv      /

40 to 8o          oc
40A/
6.0         A      ,

4oo             A   ,`

-500          V  /

-10           V  /
250         rnA  ,
100         kQ/
10        kQ/

Indirectly  heatedv/
A

?,`

5.0
11.5
10.5
16

5
10

1000
6

15

32
39

Convection   /
Vertical, base down   /

1  lb  3 oz (550 gin)   /
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BT17 Mercury Thyratron

Dimension Inches Millimetres

A 10!       ±    i 267        ±   6

a 2.688  max 68 max

C 6±± 152         ±   6

D 2i 64

E i 64

F 7!±i 190        ±   6

G 0.265 6.73

H o.252   ±   o.oo2 6.40   ±   0.05

J 2.625   ±   0.010 66.68   ±   0.25

K 3.157  max 80  max

All  dimensions  in  inches.

Millimetre dimensions derived.
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View ot  base
Lead  I(red)        Grid(G)

Lead2(green)    Heater(H)
Lead 3(black)   Hce:#::a (HK)
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Mercury Thyratron
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GRID  ION  CHARACTERISTIC

I I I

+

. I... J..II.I. I.....-.
I. 1. J I. J

I

I

I 1

•a J1

III.-I JI II.I J-I-IIII....III-...
6.I

I.I II
'0 - a -6. 4 -2 •• 2

CF}lD  Vol:TACE  (V) u
Page 6



The    BT19    is    a    mercury-vapour    thyratron    intended    for    industi.jal    control
applications.

-S

.`T

RATI NGS-Absolute values

#¥#d:iie#§r!?d:S:;:aa;leo;i:euv:o:I:;?afe:ts
Maximum  mean anode current

(max a.veraging  time  15 sec)
Maximum  surge anode current

Max,:in::ao:redn:?:t:,3:ti;r`ids:coy,tage

Maximum  negative grid  voltage
during  conduction

Maximum  mean grid current
Recommended  maximum grid  resistor
Recommended  minimum  grid  resistor

CHARACTERISTICS

Cathode type

#|axT::tmv:I,:af:ntcurrent
Mean filament current

!°;i:i;i:i!i§ia}i{;i;i::§ii;;xc;;peraturer,seaboveamb'ent

MECHANICAL  DATA

Ey::uenw::fT!ii!(i|;;or:x)

2.5
2.5

35 to 70
2.0

0.5

40

-500

-10
50-

220
10

D`re2ffjyheated
V

5.4A
5.0A

16
10
10

1000
4
8

20
22

Convection
Vertica.I,  base  down

3  oz  (85 gin)
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All  dimensions  in  inches.

Millimetre  dimensions  derived.
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GRID  ION  CHARACTERISTIC
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The   BT29   is   a   shield   grid   mercury-vapour  thyratron   intended   for   industrial
control  applica.tions.

RATI NGS-Absolute values

#§§jjs:ed::in:eiiii#e::aa;io!rd;:euv:o::::afe:ts
Maximum  mean anode current

Maxi(mmua:asYuer:ae8inn8o:jemceu:?esnetc)

Maxi(b¥;ao:redn:e;a:t:I:V:t:o;Inn:::)gridvoltage

Maximum  negative control grid  voltage
during  conduction

Maximum  mean  control  grid  current

R:::::::g:::,nxii=uu=ccoonnttrroo,,ggrriiddrreessiissttoorr
Maxjbme¥omren:8:td!::;:ieldgridvoltage

Maximum  negative  shield  grid  voltage
during  conduction

Ma.ximum  mea.n  shield  grid  current
Maximum  shield  grid  resistor

CHARACTERISTICS

;:t:iifuevm:yLEe:a:ercurrent
Mea.n  heater current

{o;I:t::i§:;i#iij:iai:§ip§r::)Xii;;tc::acnece
condAe:n;:::,,;;3dr[,a:p;gpr:o:xf,peratureriseaboveamb,ent

MECHANICAL  DATA

Type of cooling

Ki:tunwt#hEo(:i;;or:x)

2.0
2-0

40 to 80
75

12.5

750

-500

-10
250
220

10

-500

-10
500

10

Indirectly  heated
5.0V
21A
20A
16V

5
10

1000
4
8

37
42

Convection
Vertical.  base down

2  lb  2 oz (950 gin)

^®soolat®d  El®ctrloal  Industries  Limited
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BT29 Mercury Thyratron

Dimension Inches Millimetres

A 13£        ±    i 349        ±   6

8 6E±± 175         ±   6

C 5.063  max 129 max

D 3.188  max 81  max

E 0.250   ±   0.063 6.4     ±   1.5

F 0.420  mln 10.7  min

G 0.641    ±   0.015
I     16.27   ±    0.39

H 7±± 178        ±   6

J 0.265 6.73

K 4.281  max 109  max

L 0.203   ±   0.002 5.16   ±   0.05

M 3.75      ±   0.010 95.25   ±   0.25

N 1 25

P 0.200 5.1

All  dimensions  in  inches.
Millimetre dimensions  derived.
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Dos.  conncctlons
Leadl.         H€€`t`hEL.  HK.

Lead2        Cathodc.     K.
Lead3         Scre.ngrid.SG
Lead 4         H.ater.        H.

Terminal   hoks

Fl.xibl.  Anod.  I.ad

i iriiii

ontrol  Grid
T¢rmjnal.

E          T.rminal  holc.

• Lead. H long
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HEATING  CHARACTERISTIC
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CONTROL  CHARACTERISTIC
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Mercury Thyratron

I:i-._REt---.:`

inradaT:;ppiTca4t5ij:s:Fmo:rtchuiya-;;?i::t|ot#{=i;°enra:::leg:::tfr°oig;eaj:bio#?ndgu!:tn°erc:ysitrcyh.

RATI NGS-Modulator pulse duty

#a¥i:::3::£fr:#:redaanno°ddeevvoq|:g8ee
Maximum  peak anode current
Ma.ximum  rate of rise of anode current
Maximum  mean anode current

Maxi`mmua:as:er:eginngo:iemceu|r:#e)

::fo:;I:m¥d:F¥i:u;:py:fi:`r::£:e;:::re"in,ts*

tmr?dedb::sceoffiringcircuit

CHARACTERISTICS

Cathode type

#&#::tmv:,,:af:ntcurrent
Mean filament current

#jo:i;:::d:a:t:t:aa:pf:t:i::c,nece

MECHANICAL  DATA

##n:#islgi:n

Di rec±l.g heate€

23.5            A
21A
16V
5min
6pF
18pF

Convt:#i:ad,,airasbe'°d:£:

1  lb  (450 gin)

:f4So=mta:'!8to€fsahj:u%a5e°udtjr3e#:/dmi={°h.e°8giasms8::i:}oapneda:tt:ec°b:tt::'Ledoft:hmep;:fvt:i:
order to  keep the condensed  mercury temperature within  the  prescribed  limits.

Associated  Eleotrloal  Industries  Llmited
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Dimension Inches |v|i||imetres

A 101         ±     + 260         ±   13

8 2.688  max 68  max

C 2! 64

D 23 73

E 1.750   ±   0.062 44.5      ±   1.5

F 0.750   ±    0.031 19         ±   0.8

G 0.375    ±    0.031 9.5     ±   0.8

H 0.250   ±    0.010 6.35   ±   0.25

J 3.406    ±    0.031 86.5      ±   0.8

K 3 197

L 0.420  min 10.7  min

M 0.641    ±    0.015 16.27   ±    0.39

N 0.265 6.73

P 0.08 2

Q 4.56      ±      0.25 116          ±   6

R 4.31       ±      0.25 110          ±   6

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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Mercury Thyratron                  BT6lA

_-=_=2±SEEEiEEEEEHi=2!       __.__~

ito::#:I:I.fer€Bo:n:t`rhfi:su:a;:h:y:rc:u:rr:;nv:Es°#r,tt:tut:e:,t::rij:i;:dcn:duter:e;:hrpc:hnrdiua:nto::.ra:,|¥aepa;I:c::a:ti¥::.
applied  when  conduction  to the  main  anode  is  reciuired.

RATI NGS-Absolute values

Ma.ximum  peak forward  anode voltage

E::trs:s:dpemaekr::¥;rtseema::rdaetuvr°e't,iiejts
Maximum  peak anode  current
Maximum  mean  anode  current

(max averaging  time  30 sec)
Maximum  surge anode  current

MiniLmua:g:::,iior;:;`o::ci,ringvo,tage
Maximum  auxiliary anode  reverse  voltage
Maximum  peak auxiliary  anode  current
Maximum  mea,n  auxiliary anode  current

CHARACTERISTICS

Cathode type
Heater voltage
Maximum  heater current
Mean  heater current

¥:{thao8deedhr:apti(nagpE[::)
Condensed  mercury temperature  rise above ambient

At no  load
At  full  load

lvlECHANICAL  DATA

Type of cooling

#:tunwt#h:a(i!;;°rnox)

Indirectly  heated
5.0V
37A
35A
16V
5min

28OC
30C

Convection
Vertical,  base down

3  lb  (1350 gin)

Associated  Eleotrical  Industries  Limited              Pa.ge 1
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Dimension Inches Millimetres

A 16!       ±    i 410         ±   10

a 9i±€ 241          ±   10

C 6±± 152         ±      6

D 6! max 156  max

E 3i 83

F 3i max 89  max

G I 6a

H 65±a 168         ±      6

J 0.265 6.73

K 2.000   ±   0.016 50.8      ±      0.4

L 0.344   ±   0.016 8.73   ±      0.40

M 4.531   max 115  max

All  dimensions  in  inches.
Millimetre  dimensions  derived.
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Anod. lead

Slot J wide

Base   connections,

Lead  I.         Heater.
Lcad2.         Auxilliary   anode.

I::8:..      g:?heor!:f,hod.
Lead 5.        Cathode.

5  Flcxibl.  leads   H  lg.

s'ctsJ<=
IE
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HEATING  CHARACTERISTIC
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Fig.1.  Anode Firing.

Control  circuit.

Control
circuit.

Fig. 2.  Separate Excitation.
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a TYPICAL  PICK-uP  CHARACTERISTIC  in  circuit  of  Fig.  2.
-VARIATION  WITH  RESISTANCE  R.
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Mercury Thyratron BT69

_ -.-.-, I,,  I     L!i!

The  BT69  is  a  mercury-vapour  thyratron   intended  for  high  voltage  industrial
control  applications.

RATI NGS-Absolute val ues

#i§s:ed::in:##Sre::aa;:::i§euv:o:I::?afe:ts
Maximum  mean anode current

:::!E:;:oire:n:eeoli:i!iio::ri::e;:,iteasnget:'
Max!dmuurrngn:8:tj::tforLdv°ltage

¥e=j:urn:nT::nmgar#mcuu:r;nr:dresistor
Recommended  minimum  grid  resistor

CHARACTERISTICS

Cathode type

#:=i:ruvm°!:ae8a:ercurrent
Mean  heater current

!°;n:i:i§;ii;§¥!;i:§ii;i;;jperaturer,seaboveamb'ent

MECHANICAL  DATA

Ey::uenw3:f#i:,ii|;;or:x)

15
15

40 to 70
75

12.5

750

-500

Indirec:I.5heate€

21A
20A
16V
5min

10
1000

7
25

25
35

Convection
Vertical,  base down
2  lb  3  oz (1000 gin)

Associated  Electrical  Industries  Limlted
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Dimenslon Inches Millimetres

A 1#±£ 384         ±   10

a 88±¥ 213          ±    13

C #±a 149         ±     6

D 6! max 156  max

E 3f 83

F 3i max 89  max

G I 6a

H 6!±f 165         ±     6

J 0.265 6.73

K 2.000   ±   0.016 50.8     ±      0.4

L 0.344   ±   0.016 8.73   ±     0.40

M 4.531  max 115   max

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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BT69                   M ercury Thyratron

` .-.-   :RERE::-`     .            _

GRID  ION  CHARACTERISTIC

AEI

I +:+
I '
.

I

I

I
I I

I-

1
J

I . c3AIll . I
/J

.
6A .

=
I

'

12.SA I
II

I

roO 6-4 20
GRID  VO(TAGE.  (V)

®
Page 6



-.±1       `` .....,..,,...,.....      I    : ..... ap

IIIIim...`..,`    ._.                   .                                                                                                        L:` :~.iREiilillRE;.` ` `         .L3S#qdi

•e

ai-

The  BT75  is  a  xenon  thyratron  intended  for  industrial  control  applications  and
ignitor  firing  service.

RAT[ NGS-Absolute values

Maximum  peak forward  anode voltage
Maximum  peak  reverse a.node  voltage
Maximum  pea.k anode current
Maximum  peak anode  current

(ignitor firing  service)
Maximum  mean  anode  current

(max averaging time 15 sec)   /
Maximum  surge anode  current

(max  dura.tion  0.1  sec)    4r
Max!bme¥omren:g:td'¥:tforidv°Ita8e

Maximum  negative  grid  voltage
during  conduction

Maximum  mean  grid  current
Recommended  maximum  grid  resistor
Recommended  minimum  grid  resistor
Maximum  commutation  factor
Ambient temperature  range

1.0       kv  ,
1.5        kv   ,
16A,

30             A    ,,

2.5         A   /

ZOO            A   /

-25o          V   /

_10         V/
200         rnA   ,
100          kQ   ,
10       kQ  /
50

-55to +7o        oc  /

The shield  grid  should  be  connected  to the  cathode through  a 1  kQ to  10  kQ  resistor.  r

CHARACTERISTICS

Ca.thode type
Fila.ment  volta.ge
Maximum  filament  current
Mean  fila,ment  current

¥::thao8deedhr:apti(nagpE|::)
lonisation  time  (approx)

i;:o:d/V:e!i#d:?ae::a::t::;:C;:e

MECHANICAL  DATA

Type  of cooling

#:tunwt:Tgh:o,;i;;ornox)

Directly  heated   /
2.5         V   /
13A

--_---,               i1               ¢,

30s
10

500
6

12

Convection  /

11  oz (310 £#¥  ,'

Associated  ElectFical  Industries  Limited               Page 1
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Dimension Inches Millimetres

A 6E±! 175         ±   6

8 6i±± 159         ±   6

C 2.09  max 53  max

D 15 48

E 1.75      ±   0.015 44.45   ±   0.38

F 2           ±   0.032 50.8     ±   0.8

G 0.500   ±   0.032 12.7     ±   0.8

H 1.500   ±   0.062 38.1       ±    1.5

J OBA

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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a GRID  ION  CHARACTERISTIC
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The  BT77  is  a  xenon  thyratron  intended  for  industrial  control  applications.

A

-

RATI NGS-Absolute values

#:X::::;::Kf°e:::sredaanno°ddeevYoi:taag8ee
Maximum  peak anode current
Maximum  mean anode current

Maxi(in:u#e:i:e%:n8oo!:em:e:c:):esnetc)

Maxjbme¥omren:8::i::tfor|dY°lta8e

Maximum  negative grid  voltage
during  conduction

Maximum  mean  grid  current
Recommended  maximum  grid  resistor
Recommended  minimum  grid  resistor
Maximum  commutation factor
Ambient temperature  range

CHARACTERISTICS

:i:xi#m,y:|t:af:ntcurre„
Mean  filament  current

¥::thao8deedhr:apti(nagpE.I::)

§°;ni;:d;v;ii[:iiae;a!(;::Pt::ii:jx:)e

MECHANICAL  DATA

ky::uenw::fT!;i;,,i|:;or:x,

1.5
1.5

80

6.4A

1120              A

-250           V

-10
ZOO
100

1

130
-55 to +70

Directly.5heate€

23A
21A
12V
60s
10

500
1

45

Convection

12oz(340€#j

Ass.ociated  Eleotrica]  Industries  Limited
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor  Sales  Department
Carholme  Road,  Lincoln.     Phone   Lincoln   26435
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All  dimensions  in  inches.

Millimetre dimensions  derived.
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Xenon Thyratron

CONTROL  CHARACTERISTIC
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The  BT77A  is  a  xenon  thyratron  intended  for  industrial  control  applications.

RATI NGS-Absolute values

#=::::3::kfroet::sredaannooddeevvoo,]t=ggee
Maximum  peak anode current
Maximum  mean  anode current

Maxi`mmua:::erFeginngo:iemceu:r5ei:c)

Maxi(bin:i:mredn:?:tt:i3n:i;r`|ds:co)|tage

Maxjdmuur#gn:g:tdj¥ectforLdv°]ta8e

#e¥j:urn:nT::nmg#tmc::regnrfdresjstor

#gi:ummencdoe#uj*tTounmfa8:fodrres]S`°r
Ambient temperature  range

CHARACTERISTICS

:a!Tid::in:y:i:af:ntcurrent
Mean filament current

io;n:;;8i;iiiii;:;:i;i:p;i:::±
MECHANICAL  DATA

Ey::uenw3:f#i:(i|:;ornox,

1120

-250

-10
200
100

1

130
-55 to +70

Directly
2.5

23
21
12
60
10

500
7
5

Convection

13oz(370!#J

Associated  E[e¢trioal  Industries  Llmited
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All  dimensions  in  inches.
Millimetre dimensions derived.
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CONTROL  CHARACTERISTIC

®

a

CPID  VOL:TAGE  (V)
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Xenon Thyratron

-`   :--.:`j.iE ---,~i. `-

The  BT89  is  a  xenon  thyratron  intended  for  industrial  control  applications.

BT89

a

-a

RATI NGS-Absolute values

%g;£:£;::i:a:?#e:uaarn:a:d::evYo#aag8ee
Maximum  mean anode current

:::(b#:;:o§r;i[:e;i::i:i:;:a:;|i;:sce;c:):teasnget:)
Ma.ximum  negative grid  voltage

during  conduction
Maximum  mean  grid  current
Recommended  maximum  grid  resistor
Recommended  miriimum  grid  resistor
Maximum  commutation  factor
Ambient temperature  range

CHARACTERISTICS

:a|:xF#mtvy:i:af:ntcurrent
Mean  filament  current

io;n;:;;;;#::ia:a:;:i:i:i:i::)jx:)e

MECHANICAL  DATA

*y:ptuenw::f:jii;(i;i:;Ornox)

0.5

40

-250

-10
50

100
10
10

-55 to +70 OC

Convection

2.z(6o!:Y

A§soclated  Electrical  Industries  Limited
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BT89 Xenon Thyratron AEI

All  dimensions  in  inches.

Millimetre  dimensions derived.
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CONTROL  CHARACTERISTIC
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Xenon Thyratron
` _REEEife± .

The  BT91   is  a xenon  thyratron  intended  for  industrial  control  applications.

RATI NGS-Absolute values

#gi:==3::£f::::sredaannooddeevvoo,'ttaaggee
Maximum  peak anode current
Maximum  mea.n anode current

=::E:iire:n[:e¥::;if::riisce:c:,:teasng::'
Maxjdmuurrngn:8:tdj::tforLdv°`ta8e

Maximum  mean  grid  current

&:a:x:Eu:i:cgo:#ufigouun=fagg:ri:ddrrreessiisstt:rr
Ambient temperature range

CHARACTERISTICS

:i:xiEd::in:y:i:af:ntcurrent
Mean filament current
Voltage drop (a
Cathode heatin
lonisation  time
Recovery time

€:.Pdd,:!#:dd capacitance

MECHANICAL  DATA

Ey:ptuenw::f?i;i;(,i|pg;ornox,

1.5
1.5

40

3.2A

560A

-250           V

-10
200
100

1

130
-55 to +70

Directly.5heate¢

13.5          A
12.0         A
12V
60s
10

500
1

45

Convection

lloz(300£#¥

Associated  Electrlcal  Industries  Limit:ed
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All  dimensions  in  inches.
Millimetre  dimensions  derived.
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CONTROL  CHARACTERISTIC
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GRID  ION  CHARACTERISTIC
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AEI Xenon Thyratron                     BT9lA

__.        ___________     i__RE!RE5,I.Lch_-_    .

The  BT91A  is  a xenon  thyratron  intended  for  industrial  control  applications.

RATI NGS-Absolute values

#X::::3::kt:%:sredaannooddeevvoo,:taaggee
Maximum  peak anode current
Maximum  mean  anode current

::X:(bI:;:o§r;i{:e!!::i;§ii°§:r'i:::e:c:):teasnget:)
Mexjdmuur#gn:g:tj:ectforLdvo,tage

*eacx::umTnE:3nmgaritmc::r:nr:dresistor

RE;?=ummencdoe#uitnaitTounmfag=iodrresistor
Ambient temperature range

CHARACTERISTICS

:1:x?:d::in:y;ii#:ntcurrent
Mean filament current

{°;n:!dii8i;:i:i:aia!e:;i:a;i;i:i)i

MECHANICAL  DATA

Ey:uenw::f:i:;;(i;i;;ornox,

1.5
1.5

40

3.2A

560A

-250          V

-10
ZOO
100

1
130

-55 to +70

Directly
2.5

13.5
12.0
12
60
10

500
7
5

Convection

lloz(300£#{

Associated  Electrloal  Industries  Llrnlted
EIECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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All  dimensions  in  inches.

Millimetre dimensions derived.
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- III ` I
III `

- - I I II
I
II I II I `I II . II III

I I I I I I II I II I
- II I

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

a - I

CBID  VOLTAGE  {V)
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BT9IA

cO250

a,6

-2S-50
i===ii=iii ::==i==!=i

-7S

ia-3eA'

12Solso

ro -a -6 -4-2
GRID   VOLTAGE   (V)
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RAT. NGS-Absolute val ues

#i§s:ed:iiei;#Sree:#aa;:::rd;§euv:o:I:i:afe:ts
Maximum  mean anode current

(max averaging time 15 sec) -

:::::Et;ao:reiio:jt::,!nio;:rl;dsc:c:,,teangte
Maximum  negative grid  voltage

during  conduction
Maximum  mean grid  current
Recommended  maximum grid  resistor
Recommended  minimum  grid  resistor

CHARACTERISTICS

Cathode type

#:axT:Etmy:1:ai:ntcurrent
Mean filament current

¥::thao8deedhr:apt,(nagEjr::)

!o!ci:i:iii:i!ii:i:i|:::u:i:iii#eraturer,seaboveamb,ent

MECHANICAL  DATA

Ey::uenw3:fT::!o:,i:ij;ornox,

Directly  heated
2.5V

22A
20A
16V
5min

10
1000

8
18

28
31

Convection
Vertical,  base down

1  lb 1  oz (480 gin)

Ass.oolated  Electrical  Industries  Limlted
ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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•i?`.a-¥'--i--.,.,

BT95                     lvlercury Thyratron      AE|      -``L=r`,`
-~r€?;g                                                                                                                                                                                                                                                                                                                                                                                                                      I--.+i;.T<-,`i-:a I

i.,`,L```i                                                                                                                                                                                                                                                                                                                                                                                       _         urr=,f3_.``€i``
I.       s5'.-:ij¥T;Jag?i-                               a-.iLfa.i       .                      `    _    +I..,     ,                                                                                                                                                 `   `  -=`.--`*-,

Dimension Inches Millimetres

A 10i       ±    i 267         ±   13

a 2.688  max 68  max

C 2i 64

D 2E 73

E 1.750   ±   0.062 44.5      ±      1.5

F 0.750   ±    0.031 19         ±      0.8

G 0.375    ±    0.031 9.5     ±     0.8

H 0.250   ±   0.010 6.35   ±      0.25

J 3.406   ±    0.031 86.5     ±     0.8

K i 19

L 0.420  min 10.7  min

M 0.641    ±   0.015 16.27   ±      0.39

N 0.265 6.73

P 0.08 2

Q 4.56     ±   0.25 116          ±      6

R 4.31      ±   0.25 110         ±     6

All  dimensions  in  inches.

Millimetre  dimensions  derived.
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MercuryThyratron€
.__r-_____-_  __-g''5<-,I,,¥€i¥i!i;;.:+':      __    __  _     _______       __._   _   ,     _

HEATING  CHARACTERISTIC

•

ta inEaeanvL

1®®

ro0

>'•~a :=::=:::i::i:i:::::Ei!!!i
111
IllI.. 111. .........--H=:!=:::::i:I--- ---.-...`.E===E!==E=!====

11

I.I

2a            30            40t'M
E  (W#uTEi)   60

70 eo 0

u



•®,

_a

C ONTROL  CHARACTERIST.C

Associated  Elect;rloal  Industries  Lim[ted
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e
`G .3-y

GRID  ION  CHARACTERISTIC

I
I
I
I

I
I

I

II I
I
I

I

I
I
I
I

II
`

I

II
.

I

I

I I I
I

I

1

I I
I

I

I I .-10             -8                -6               -4               -2                 0            + 2
CHID  VOLTAGE (V) U
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Mixed-Gas ThyFatrons BTlo,`
BTlom

e          gndtsr3Tfhip|R:;g;ijLsg.i§.eb'aBs:it6§#:i:#i:Va?ipy°iudrensti#::a:h#in48Sdb{:rh#esxtjrb#

RATI NGSTAbsolute values

§¥:¥i:e:a#::n¥§::e:cu:a:i:::i:tvvoigg8ee

::;(bI:§¥iiee!i§:¥°§:I.;::e:c:);:Sn:t:)
Maxfdmuurrngn:::tj¥e#:idvoltage

Keacx:Rum:n:::nmgar*tmc::regnr:dresistor

Aeincgi:nmtetnedme:eTa`tnjTeurTnggr:gresistor

1.5
1.5

77

6.4

770A

_250

-10
250
100

10
-40 to +40

'|,ii!;d!rgb:;,::::e;vi;ii:e:i,iaicj[eia::e;lei::#;:i¥:i:,it:u::e:Tgte:ET5:oea:Xa,:#fif!:ihngovca,;:

CHARACTERISTICS

§i:xi#m:y:ii#:ntcurrent
Mean filament current

io;n#;i#!:a:a::aa!:i:Piirige

MECHANICAL  DATA

Type of cooling

K:tunwt:?ghE%i;bornox)

Convection
Vertical, base down

11± oz  (330 8m)

Assoc!al:ed  Electr!oal  Industries  Llm]ted
ELECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales  Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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OuTLINE  I)RAWINC  OF  BTIO.

BASE    CONNECTIONS.
PIN  I.
PIN 2.
P'N 3.
PIN4

GRID
FILAMENT.
FILAMENT.
BLANK.

2.S63 MAX.
TOPTYPE(fa:S85  MM.)

DIA.

..MAX.(2"L"

i
UU\

\ASE  b4-D
All  dimensions  in  inches.

Millimetre dimensions  derived.

Page  2



D'M INCHES. MILLIMETBES.

A ®114   +-   112 23S  ±  '3
8 2.563   MAX. 6S     MAX

C 0-250! a.032 6.4±  o.8
D O.265±0.cos 6.73±0.12
E 1 1 I 4  +- 1 I 4 184±   6.5
F 3.ls7   MAX 80  MAX.

G O.S66±0.007 '4 .38 i 0.16
H O.2S2±O.cO2 6.cO±005
J 2.62S+cO.OIO 66 .6®± O.2S

®



BTlo9
BTlo9A

Mixed-Gas Thyratrons

CONTROL  CHARACTERISTIC

i::::I:==i=i=:i::||||L|||rJ,|||rJ||||rJI `|..rJ.I 1' '1111..11111111111111.1111.I,|rJ,||I,JIl|||,I.I.|r, I,\|||||||.I.|||||||||||| IL||||rJ.|||r`|||.I,I 111111.11111111111111111 II|L,||rJ|.||rz|||,I.|| 1111.I.111111111.1111111 I.I.,11ILlr,,|||rJ,Ill, |D|||.||||.||||||||||||||111111.|L,,|||r,||II,`I .|I.tall .E]'lI|||||||||||||||||.IllI.11111||L`|||r`.|||r,||.,`| rJIL'||||.||||.||||||||.Ill11.  11Ill,|r,|||IIr,||||r`|| 111111111.I.1111111111111111.I.|IIL,,`|||||||.I,`||| .11,I.11111.111111111111 IIll.11I.I,,|||rz.|||Z I. Ilk,'||.||||||||`||||||||IIll    11...|L\I||`|||,`||I.rJ .E`|'||||I|.|I||||.||||||IIll    11.I..|tlllll,I.|||rJ| E||L ||||II|||||||illllll II,I,.11.||||l,`|..rJ|||.,`|| 11.,111...11..I.111..11111..  IE||.|L,||r`|||.,J||| |||rJl,||..,I||||||||||IIII1111I|.I..|||.J|||.I:J||.Il ||rllL'||||||||||||||||||||.I.I.|||||L'`|||.Z1| ||||EZ,|l |rlllL'||.|||||||||.||||III...I||.||||L,||.,J|.I.rJ| r..||I||||||||.|||||||||.I
11111.||||||L||Z'||||EI.. ||||r`||.|||||||||||||IIIIIll..I.||I|||||,r`I|||IJ||| ||IrllL,||.||||||||||||I||I1111.I.I.I.||.L|.||lz 11 ||rlllL'|||||||.||||||.IIII11..11|||.||...|,||Z[I 1111,`.I |rllllL||||||||I||||||||II111  .I.||||I|||LIE|.|||r:J| E'||||| 1111111111.1111111 I11.11I.I.||||||l<||||ZI|| ..|IE| 111111111111111111 I....I.||||LII.rJII| |||EIIL'..||||||||||||||| I1111..I...||I|||||\,.EI.Ill .|E..||l|||||||||||.|||||II    11.I.I..|||||.|L'rJI •111B11 |E,Ill,11111111111111111 I1111.11.||.||||||I||I|.rz. rz||||r:,||||||||||||||||| II  .1111I|.||I|.||||L,I.rJ.I ||||r:I.I||||||||||||||||| II  111.I..||||||.||||,r`||| |||nlllL||.|||||||||||.|| II   |E.I.||||||||||||L .I |||||.|r'|||||||||||||||| IIll.I.|EI..I,I..Ill ||..zi.I I,`|||Ir:,|||||||||||||||II

1111111Ill,||||.||||.L'|rll I:.I.|||| I.||.|||||illlll I1111..II..III|||..Ill.,`|| I|||r,.Ill,||||.||.||||||II111..11111.1111\\11 I.IE.|||'\||||I|||IIIIIII I1111111I.I..1111111111,11 ||EI 11.11111111111111111 I
1111111...11111111111 ||||EII Ir:.I||||I'..|||IIII|||||II I.IllI.||.I|||.|||`||L, A.||Irlll,||..||||||||||I
1111.11I|.|I|.||||||.|||L1 |||Irl.||''II||I|||I|.mll11111.I||.II|||.|||||||||L ||||||||r:|I||.||||.||||||II Ill.I11....I.111111 .I ||rlllll`|||||||||||||||I11.1111Ill.I.11111111 11 11`111,I.111111111111111111111.I1.111111111..11111 |`|||r`|||, ,Ill I.||||||II I1111..I1111111111111111.I I.||r`illrzLl|||illlllllll I.I.111111111.Ill.. ||I|.|||drz||'|||.|||||||||II...11111111.1111. ||E|||||`|||||||||I||IIIII.11,.....111111111.111111 |r`| ||EI.|| 11111111111111
I:==:::....1111111111.I.I1111111.1111111111
Ill.Ill.1111111111111 111`1111111111111111111111111..11111.111111 IE,|||rllllz:,||||||||||II I
I:::==:Ill...111111111111I.1111111111.I 11. ..I.I ii:::i:=i 11.I.Ill.I
1111111Ill.1111111.11 11 |r.|||zzll.Ir,I,,||||.||||I11.111111.11.1111111. 11 I||||rlllll,J|||L||||||.|||I
1111111Ill.1111111111 11 I|||rlllll,`||||,||||||||||
1111111I..I.11111111. 11 I.|rJ||||rl.|||rJ.||.||||||||11.I..I1111...I.11111 11 ||r`..I.r`..iIErJ|.,,|||.|,I.
1111111I.1111111111.I 11 I,.|I||rJ|.illJII||'\|||||.II
I::::::11111111111111 11I.111111111.11 11

11111 =ii===iii |||r:||`|||I11111.I11.11111111.I. 11 I|||I|||LIlrJ|||.r`.||L|||I|
I=ii==:11111.11111.11 11111111111111.I .I

11.11 =i=====ii ||E:r<|||,,JI
!=======:

-12             -10            -8             -6             -4              -2                0

GRID    VOLTAGE   (V)
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GRID  ION  CHARACTERISTIC
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.I 11 11." 11IIIII 11
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11 11
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.I 1111..I .I 1111 1111 11.I. IllI. . 11 Ill 11I 111
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I I 11 Ill .I

I .I 111 .I.I11 11 1111
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( 111 I I ( I I

-io           -e             -6            -4             -2               o
GRID   VOLTAGE  (V)

^ssooiated Electrical  lhdustr[es  Llmited
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INVERSE  PARALLEL  OPERATION
Full  CONDUCT.ON  IN  EACH  HALF  CYCLE

00sO807060sO40302010

11'I                                             I

11111111111111111111111111 I

111111111111111111111111111lllllllll.|llllllllllll'lll'lllllI'lllll'nl'''|
Ill

11

III I
'II

1111111111111111111111111'1 I,l«l,I,,,,I,,,I,,,in
111111111111111111111'11111 1!

iiiiiiii IIHIIIIIIIIIIIIIlllllIIIII 1111111111'[11111'1111'iiiiiii I 11

10 20 eo                4o           so        6o      7o     Bo    9o   leo
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AEI Mixed-Gas Thyratroh

control:pep|L[:i`o`ns!Sanadnfg!nn]::r-gfi=]/n¥esrec#?€-eYap°ur  thyratron   intended   for  industrial

RATI NGS-Absolute values

§¥:¥§±:cat:;::£B::cu:a:i:::£ecvvo:gg8ee

:::(b§;¥r;i::e£§:ii°§:i::e:c:)::en:t:
Maxjdmuurrngn:8:tj¥e#|dvoltage

I:::x!i::t¥e!m:i:f#ecu:i:::¥drr=,isstt:rr

1.5
1.5

30

2.5

150

_250

_10
250
100

10
-40 to +40

`:fi!'!idir:bfi::I;h::eEf:ijear::,i,;;jd:nf.:;ja;:.:iotf:t::a#:paetmu::esgTeti:,rm53:art;¥ro8:e.ih=o=,,:

CHARACTERISTICS

§a##:in:y:i:a£:ntcume"
Mean filament current

ij!;##:I;iiai!e:ii:p;irii!:e
MECHANICAL  DATA

Type of cooling

RE:Tnwt:¥hEo(ii:ipornox)

Dlrect
2.5

10
9.0

15
30
10

1000
2

18

Convection
Vertical.  base down

4± oz (130 gin)

Associated  Eleotrioal  lndusl:rles  limited
ELECTRONIC  APPARATUS  DIVISION

Valve and  Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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BTI I I             Mixed-Gas Thyratron
5-.3'in!s,'*'-:yy,:-,

6  DIA.MAX
DMM)

PINI
PIN2
PINS
PIN4

BASE   CONNECTIONS.

FILAMENT.
FIL A M ENT CT.
CR'D.
FILAMENl:

`'ir

All  dimensions  ln  Inches.
Millimetre dlmensfons derived.

AEI

lop CAP
TYPECT3.
0.S66'DI A

(14.3e MM:

'                        ,

pRcrosED
BRITISH   B4-C

(B#i#DE,u,"p,N,

Page 2



AEI Mixed-Gas Thyratron              BTI I

CONTROL  CHARACTERISTIC

_=±±fa=±=rmmaseiesmaEENiERE±-=,_€£  _ in.t[ii+Lil

11 11 I 11 11 I I .. 11 I . I 1111111, .'5
11 I,' 1 11111.111111I.I...11
11 11111111111111111111

iL 11 11111111111111111111I. 11 1111.111111111111111
11 11111111111111111111

11 t 111.1111
11 .I 11111111

I.111111111111111111
11 111111111111.I..I..,

11 I 1111111111111111111|L,|||..I,|||11111111.
11 I 11111111rz,11.I.111111111.Illil il .. .,.11,.11.II.I....I

1111 11111.11111111111111
I 11111111

11 .1111111
I rll,|||||||||11111111Ii Ii I- .I 11 I. ||L||||||.I .1111111li 11 11 11

11 1111111111111111111Ii Ii .. ' I.hJl,I,.I.||11111111.I t 11111.11Ii I- 11 .i 11 I:Ill,|||||||11111111IE Ii Ii .
11 ||||L|||||||11111111    ,

11 I 11.11111
11 u I I.111111Ill .' I. '1 11.I....I rllll,||||||11111111

` 1111,,11111.11111111
11 11 ||.rz| 11111.11111111

11 I 11111111
11 t 11111111||r rJ||||,||||||||E||||\ ||||r:|||||.11111111|||rlll,I|||11111111t 11111111I I 11111111Irlllllt',||||111111111I||||rlllllllI..,111.II|||rl.||||||111111111

1==
. I II 111111111 II I I 111111111

IIzl|I'| 111111II I I I ||||ZI|||| ,11111111111\ 111111 I
1

I ZJIIII .11.11
5

\ 111111111
\ =======I

\ 11 11111111II . I.I...1II I I IEl||||rJ||||r` \
11 Z|||||Z|||||rllIL|||||||I I I|||rJ||||r.||111\111111
11 I|.rJ||||rJII|11,I,11111
]1 I|,JIIIlellllIEilL\||||II I 11 |rJ||||r.||IlrzEI||ILII|||. I I I I 11 Ill,|rz,.Ill,1.I.11',1111I I I I I \|||rJ|||IrlllI..r`.,|.||I.||rJ:||||r.IllIIr..I,1I1
11 |||rlllrlllll.bllll,A,I

.nIIr`I I II I I I I 11 I

II

I

I          I111111.I I,II

-Io           -a            -6            -4            -2                 0
GRID   VOL:TAGE  (V)

Associated Electrical  Industries  Limlted
ELECTRONIC  APPARATUS  DIVISION
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BTl I I             Mixed-Gas Thyratron

GRID  ION  CHARACTERISTIC

AEI

I•`,(-II
I I I I I I

I

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

II II II I I . II I II II II I \1\I II I .I II I I . I I I I I .III III I . I I -
II II I III I I I I I I II I I I JI II I I I I JII I I . I -I I I -.I II II I I I I -IIIIII I II I I I II .I I III I I I JI I II I II I ' 11 .I I I II II I I

II I I I I .III I III I .II .I.I .II... II I-II I I II III I II I II II III I I I I
II II I II I I II I I I II I III I II 11I.. .II I I.I I I I IIII I I I I I I I 11I I I I III I II I I II II I II . III I I 11I.

. EAN. .I
1 '2S AM

. 11I 11. 11I I 1111I II I I I I I I 11I 11111111II I I II 11I I I 11

.as2.SA '.11      I 11

11. I I I I I I I I I 111111I I 11I I 11I 111111.I. . . I. I
-10           -8            -6           -4            -2              0              2

GRID  VOIJTACE  (V)
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;ohn.t,r:|#pLR::ii`:3:sis,pta:caki:!e:i:=J'.:i:`eFFg-:?n:%:pr:ax::e#eE:,::!%it:h:e:fe,dgf::pipn,fast::i:i

RATI NGS-Absolute values

§¥!¥i:ii:in¥e:re:cu:arm:r::::£etvvo°]£aggee

=::tbE:o§r;::e§[§:[n::a;::i::e:c:,::sn:t:,

ii;g;.it;:E::gi::dfiiiiigv::i;:t;dg:reess,,ssttoorr

a

_a

0.5

40

_250

-10
50

100
10

-40 to +40
*§''!#:bie:ft;h:a:jv:ri¥er::#dfiii;e:t::eit:b:;es:jt:Sfei¥:t¥Vi!?aht:u:I::s::eFt:+in.%e¥it¥o::+:fa=ch£°:I::

CHARACTERISTICS

:a|:xi#m:y:i:af:ntcurrent
Mean filament current

!o;n:i:ii;:#[ai!:a.;:i:p;;i::'i
MECHANICAL  DATA

Ey:ptuenw::f:;#!(¥iornox)

Dlre2f:!y

5.4
5.0

15
10
10

1000
2
7

Convection
Vertical, base down

2S Oz (80 gin)

ASSoolated  Elec(rioal  Industries  Llmlted                Page 1   .
ELECTRONIC  APPARATUS   DIVISION                                                                                                                                Issue  1

Valve and  semiconductor sales Department                                                                          l=eb 1962
Carholme  Road,  Lincoln.     Phone  un€oln  26435                                                                   4400-52/BTH3



BASE  cONNEorioNs
PIN  1                                BIANK
PIN  2                                GRID
PIN  3                                 flLAMENT
PIN  4                              FIL^MENT

A.MAX.

M)

'

S.S4

(14Y,#in)

L\
All  dlm®nslons  ln  Inches.

Millimetre dlmenslons derlved.

(ii3:a;€;T;i

BRITISH  STD.
4 PIN  BASE.

Page  2
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~

rl

Zil

CONTROL  CHARACTERISTIC

I

ElI
I I

-10              -8               -6               -4                -2

GPID    VOLTAGE   (V)

Associated  Elecl:rical  Industries  Limited                Page 3
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Introduction

Hydrogen-filled thyratrons are especially suitable for the control and the precise timing
of  high  energy  electrical   pulses  of  short  duration  and   high   repetition   rate  ;   typically
the pulses may have a dura.tion of one microsecond and a repetition  rate of many hundreds
of  pulses  per second.   The  hydrogen  filling  assists  rapid  ionisation  and  deionisation,  and
the  passage of currents of high  peak value  ;   although  the  mean  current  rating  is  limited

(by comparison, for example, with that of a. mercury-vapour valve of  comparable dimen-
sions)  because  of the  relatively  high  arc drop.

Design

A typical  hydrogen  thyratron  is  shown  in  figure  1.   The  anode  is  totally  enclosed, as
breakdown  is  liable  to  occur  on   long   paths  and  thus  the  valve  will  withstand   higher
voltages  if the  spacing  round  the  anode  and  its  lead  is  kept  small.    Below  the  anode  is
a  grid   assembly   designed   to   give   the   required   control   characteristic.    Considerable
variation  in  design  may  be  met  ;   for  example,  directly-heated  cathodes  are  sometimes
used,  though  these  introduce  more  jitter  unless  a  d.c.  heater supply  is  used.

Applications

Hydrogen thyratrons are widely used  in  pulse applications such as  radar, X-ray therapy,
high  power  stroboscopes  and  specialised  research.   The  basic  pulse  circuit  is  shown  in
figure  2,  and  a typical  current  pulse  in  figure  3.

•onisation

lonisation   time  is  the  delay   between   the  instant  when   conduction   starts  and   the
establishment of a stable arc with low voltage drop.  The process is very rapid in hydrogen
thyratrons,  enabling the valve to  pass  current pulses of very short duration with  precise
timing.   This  allows  greater  accuracy,  for  example  in   radar  observations,  especially  in
short-range  measurements.

Deionisation

While  current  is  passing,  the  gas  in  a thyratron  is  highly  ionised.   When  conduction
ceases,  the   ionised   condition   persists  for  a  time,   but  the  gas   becomes   progressively
deionised  as  the  ions  and  electrons  diffuse  to  solid  surfaces,  where they  are  neutralised.
If  a  positive  anode  voltage  is  reapplied,  grid  control  is  not  possible  until  the  ionisation
has  reached  a  low  level  ;   the  level  to  be  reached  and  the  time  required  to  reach  it-
known   as   the   `  Recovery   Time '-vary   with   the   design   of  the   valve   and   with   the
conditions of operation.   The  recovery time  is shorter, the  higher the speed  of diffusion
of  the  particles,  and  so  is  less  for  light  gases   such   as  hydrogen  than  for  the  heavier

gases  like  xenon  and  mercury  vapour.   This  makes  hydrogen  thyratrons  more  suitable
for  pulsing  a.t  high  repetition  rates.   The  recovery  time  can  be  reduced  by  a  reduction
in  the  grid  d.c.  resistance  and  also  by  the  application  of a  negative  bias  voltage.
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Fig.1     Diagrammatic sketch  of a typical  hydrogen thyratron.
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Fig  2.     Typical  pulse  circuit.

Tlme   ot   rl.a

Fig.  3.     Pulse characteristics.
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Current Capacity
The hydrogen thyratron  is generally suitable for applications  requiring currents of high

peak  value   but  relatively  low  mean   value.    The   ratio  of  peak  to   mean   current   may
typically   be   1000  :1    for   a   hydrogen   valve,   whereas   in   xenon   or   mercury-vapour
thyratrons  it  is generally  not  more than  about 12  : 1.   This  is  partly  due to the  relatively
high  arc  drop,  which   limits  the  mean   rating  in   hydrogen  thyratrons,   rendering  them
less  suitable  than  xenon  or  mercury-vapour  valves  for  most  industrial  applications.

Control
The  hydrogen  thyratron  is  usually  designed  to  have  a  positive  control  characteristic  ;

and  it  is  generally  necessary  to  establish  an  arc  between  grid  and  cathode  before  con-
duction  is  initiated  to the  anode.   The  control  characteristic  is  therefore generally given
in  terms  of the  minimum  grid  triggering  pulse  needed  to  start  anode  conduction.    No
control   curves   can   be   given.    With   such   a   valve,   grid   bias   is   not   usually   necessary,
although  it  is  sometimes  used  on  large  valves  to  assist  deionisation  when  a  high  pulse-
repetition  rate  is  required.

In the typical hydrogen thyratron shown in figure 1,the positive characteristic is obtained
by  fitting  a  solid  disc  under  the  perforated  grid   baffle.   The  valve  is  triggered   by  the
application  of a grid  pulse, such as  is  shown  in figure  4a, which  may  have  an  amplitude  of
a  few  hundred  volts  and   last  a  few  microseconds.    The  sequence  of  events  in  firing  is
that the  grid  voltage  increases  until  an  arc  is  struct  between  grid  and  cathode,  and  the

grid-ca,thode  voltage  begins  to  settle  down  to  the  level  of the  arc  voltage  drop  (see
figure  4b)  ;   ions  and  electrons  diffuse  outwards from  this  arc  and  when  they  reach  the
edge of the grid  disc electrons are attracted towards the anode and  an  arc is established
between   anode  and   cathode.    The  oscilloscope   may  sometimes   indicate   a  time  delay
while  this  process  is  taking  place.  When  the  anode  arc  is  struck,  the  grid  potential  at
first  rises  rapidly,  the grid  acting as a  potential divider between  anode and  cathode.   The

grid  potential  then  falls  with  that  of the  anode  until  conditions  of steady  voltage  drop
are  reached.   The grid  volta.ge,  as  observed  on  an  oscilloscope,  is  as  shown  in  figure  4c,
which  also  indicates  some  oscillations  usually  set  up  in  the  capacitances  and  inductances
associated  with  the  circuit.

The grid  drive  requirements are specified  in the data sheets ;  a minimum voltage being
necessary  to ensure grid  striking,  and  the  specification  of a  maximum  allowable  value  of
circuit  impedance  ensures  sufficient  grid  current  for  rapid  anode  pick-up.   A  high  rate
of  rise  of grid  voltage  gives  precision  and  minimises  jitter.    (See  figure  5.)

When  very  high  precision  is  desired,  jitter  can  be reduced  by the use of a. grid pulse of
higher  voltage  and  with  a faster front ;   this  at  the  same  time  reduces  both  the  anode
delay-time  and  the  anode  delay-time  drift.   The  increase  in  voltage  reduces  the  liability
for the grid to  fire on  the flat top  of the  pulse  when  jitter  increases.

Jitter tends to be slightly greater at low gas  pressures (i.e. with low reservoir voltages)
than  at  high  pressures.
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Fig.  4.     Grid  pulse diagram.

(a)    Unloaded  grid  pulse.

(b)    Grid  alone firing (Ea±OV).
(c)    Normal  firing  ;   anode conducting.
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Fig.  5.     Anode  current  pulse
showing  jitter.
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Fig.  7.     Grid  pulse  characteristics

Tetrode Hydrogen Thyratrons
lt  has  been  found  that  a  hydrogen  thyratron  will fire  with  greater  precision  if an  arc

has  been  established to the cathode in advance of the application of the triggering  pulse.
This condition  is obtained  in  the tetrode thyratron  by the  use of an  extra electrode  Gi
inserted  between  the  control  grid  G2  and  the  cathode,  as  is  shown  in  figure  6.    This
figure  also  illustrates  the  grid  design  in  which  the  G2  baffle  adjacent to the  anode  has  a
circular-slot  aperture.   Such  a  baffle  has  the  advantage,  by  comparison  wil:h  the  multi-
hole  baffle  of figure  1,  of  providing  a  large  cross-sectional  area  for  the  arc  path,  thus
reducing  losses  due to  arc  restriction  and  permitting  a faster  pulse  front.

The  operation  of triggering  the  valve  is  illustrated  by figure 7.   A  preionising  pulse  is
first applied  to  Gi,  followed  by  a triggering  pulse  to  G2, the  latter  often  being super-
imposed  on  a  negative  bias  of 50-100  volts.    The  discharge  to  Gi  must  have  reached  a
condition  of stable voltage-drop  before the  pulse  is applied  to G2,  and  also  must  persist
until the G2 discharge is stable.   No current will flow to the anode if Gi  only is triggered.
Details of the  pulse voltages and  currents  required  are given  in the Valve  Data Sheets  ;
for the  measurements  involved,  see figure 7  and  the  section  on  ` Definitions ..

If desired, the tetrode  hydrogen  thyratron  can  be  used  as  a  triode  for  single  pulse
firing  by joining  Gi  and  G2 through  500 ohms  as shown  in  fig.  8.
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(a)    Single trigger  pulse

I
EiEli

I
Pulse                           R2

81                Cl   pu

T Ti
(b)    Double trigger pulse

Ri  =  Gl  d.c.  resistance.
R2  =  G2 d.c.  resistance.

Fig. 8.    Tetrode thyratron grid connections
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Gas Clean-up

During  operation  of the valve,  hydrogen  gas  is  lost  by  chemical  combination  with  and
absorption  in  the  valve  electrodes  and  envelope.   The  rate  of  loss  can  be  reduced  by
careful   processing   of  the   valve   during   manufacture.    The   loss   caiinot,   however,   be
entirely  eliminated  and  the  AEl  thyratron  therefore  incorporates  a  hydrogen  reservoir
which  maintains  an  adequate  gas  pressure  throughout  life.

Hydrogen Reservoir
The   reservoir  consists  of  a  capsule  filled  with  titanium  hydride  and   heated   to  the

appropriate  temperature   by   means  of  a  separate   hea.ter.    When   cold,  the   reservoir
absorbs  all  the  available  hydrogen  and  the  valve  is  virtually  under  high  vacuum.   When
heated,  the  reservoir  emits  hydrogen  to  a  pressure  depending  on  the  temperature  of
the  reservoir,  which  in  turn  depends  on  the  voltage  applied  to  the  reservoir  heater.   If
some  gas  is  cleaned  up  during  operation,  the  reservoir automatically  releases  more gas,
maintaining  the  temperature-pressure  equilibrium.    In   order  to  establish  the  correct
hydrogen  pressure  in  the  valve,  it  is  essential  to  maintain  the  correct  reservoir-heater
voltage,  within   the  tolerance  specified   in   the   rating  sheet.

In  the  smaller  valves  the  reservoir  heater  is  connected  internally  in  parallel  with  the
cathode  heatel..   In  larger valves  separate connections  are  made to the  reservoir  heater
so that the voltage can  be set to the optimum  value, which  may vary  between  individual
valves.   In  such  cases the  optimum  voltage  is  marked  on  each  valve.

If the  reservoir voltage  is too high, the gas  pressure will  be too  high  and the valve will
break  down  or fail  to  control  at the  rated  maximum  anode  voltage,  causing  the  equip-
ment to trip  out.   If the  reservoir voltage  is  too  low the  gas  pressure  also  will  be  low,
this  resulting  in  slow  ionisation  and  a  high  voltage  drop  ;   the  effect  may  be  observed
first as a slow or ragged front on the anode current trace and then  as visible overheating
of the anode.   Under these conditions the valve may deteriorate rapidly, with a reduction
in  life,  if  not  immediate  failure.

The  reservoir voltage does not  normally  require any adjustment during  life and  should
be  left unchanged.   However, should  it  be desired, for any  reason, to adjust this  volta.ge,
the  following   procedure  should   be  adopted.    Raise  the   reservoir  voltage   in   steps  of
0.1   volt,  for  5  minutes  at  each  step,  until  the  equipment  trips  out ;   then  lower  the
voltage  in  similar  steps  until  either  the  anode  is  observed  to  be  just  dull  red  or  the
anode current pulse shape becomes poor.  The correct setting is about mid-way between
these  two  voltages.   The  exact  setting  may  depend  on  the  conditions  of  operation,  a
higher   pressure  favouring   easier  firing   and   more   rapid   ionisation,   a   lower   pressure
increases  the  anode  volt:age  which  can   be  withstood.   The  setting  should  always  leave
latitude  for  mains  voltage  fluctuations.
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DEFI N ITI O NS

Pulse amplitude
The  maximum  value  (excluding  spikes)  of a smooth  curve through  the average of the

fluctuations  over the top  portion  of the  pulse  (as  shown  in  figure  3).   In  the case of grid
voltage  pulses  where  bias  may  be  used  the  amplitude  is  to  be  measured  from  the  bias
level  (as  in  figure  7).

Pulse duration
The  time   interval   between   the   instants   at  which   the   instantaneous  value  of  the

parameter,  as  seen  on  the  oscilloscope  trace,  equals  70.7°/o  of the  pulse  amplitude  (as
shown  in  figure  3).

Time of I.ise

The  time  required  for  the  pulse  to  rise  from  26°/o  to  70.7%  Of the  pulse  amplitude

(see figure  3).

Spike

A  sudden  excursion  of  short  duration  appearing  on  the  main  wave  shape  (see  for
example figures 3 and  4c).

Pulse repetition frequency

The average number of pulses in one second when this is independent of the  interval of
time over which  it  is  measured.

Peak forward anode voltage
The  peak  positive  voltage  at the anode with  respect to the cathode.

Peak reverse anode voltage
The  peak  negative  voltage  including  spike  at  the  anode  with  respect to  the  cathode.

Peak anode current
The amplitude of the pulses of anode current (as defined above).

Mean anode current
The  average  value  of the  current  passing  through  the  valve.

Rate of rise of anode cLlrrent
The  average  value  of the  ratio  of the  current  change  between  the  26°/o  and  70.7%

amplitude  points  of  the  leading  edge  of  the  current  pulse,  to  the  rise  time  for  that

portion  of the  pulse.
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Hydrogen
Thyratrons

Peak rate of rise of anode curr.ent

The  maximum  instantaneous value of the  rate of rise of the  leading  edge of the anode
current  pulse.

Anode take-over voltage
The  peak  voltage  appearing  at  the  anode  of the  valve  which  is  just  sufficient  to  cause

conduction  with  minimum  grid  trigger  pulse.

unloaded grid  pulse
The voltage pulse appearing at the grid terminal with the thyratron  removed from the

socket.

Peal( forward  grid  voltage
The  peak  positive  value  of the  unloaded  grid  pulse  with  respect  to  the  cathode  and

excluding  spikes.

Peak  reverse grid  voltaLge

The peak negative voltage including spikes with respect to the cathode appearing at the
thyra.tron  grid  during  operation.

unloaded grid  bias voltage
The d.c. bias voltage at the grid terminal with  respect to the cathode terminal with the

thyratron  removed  from  its socket.

Average rate of rise of grid voltage
The average of the rate of rise between the 26% and 70.0% points on the leading edge

of the  unloaded  grid  pulse.

Peal( rate of rise of grid voltage
The  maximum  value of the  rate of rise of the  leading edge of the  unloaded grid  pulse.

Forward grid  impedance
The output impedance of the grid  drive and  bias circuit.

Grid  d.c.  resistance
-  The  d.c.  resistance  measured  between  grid  and  cathode terminals  with  the thyratron

removed from  its socket.

Grid  2  pulse  delay
The time  interval  between  the voltage  pulses on  Grid  1  and  Grid  2 terminals with the

thyratron  removed  from  its  socket  measured  at  the  50%  level  on  the  leading  edge  Of
each  pulse  (figure 7).
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Grid 2 pulse overlaLp

The time interval during which the voltage pulses on Grid 1  and Grid 2 overlap with the
thyratron  removed from  its socket and  measured at the 50% level of pulse amplitude Of
each   pulse  (figure  7).

Anode delay time
The time  interval  between  the  point  on  the  rising  portion  of the  grid  voltage  pulse

which  is  26°/o  of the  unloaded  pulse  amplitude  and  the  point where anode  conduction
takes  place.   (ln  multigrid  valves,  the  grid  shall   be  that  which  receives  the  last  pulse.)
(See figure 4c.)

Anode delay time drift
The change in anode delay time over a specified  period Of time as a result of continued

operation  of the thyratron  under certain  specified  conditions.

Recovery time
The time interval between the cessation of forward anode current and the instant when

the  grid  regains  control  under  specified  anode  and  grid  circuit  conditions.

Ionisation time

The approximate time between the establishment of conditions for an anode to cathode
arc  to  be  initiated,  and  the  time  when  a  substantially  constant  arc  voltage  drop  is
established.

Time litter
The  pulse  to  pulse  variation  ln  anode  firing  time  referred  to  a  point  which  shall  be

26°/o  of the  unloaded  grid  pulse  amplitude.   (ln  multigrid  valves,  the grid  shall  be  that
which  receives the  last  pulse.)  (See figure 5.)

Valve heating time
The  time  which   must  elapse  between  the  applicatlon  of the  heater  (and  reservoli.)

voltage  and  the  application  Of the  anode  voltage.

Operation factor
The  product Of peak forward  voltage,  peak anode  current and  pulse  repetition  rate.
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The  daLta  in  this  section  should   be  interpreted   in  conjunction

with the information heaLded "Thyratrons and  Rectifiers" inserted

at the beginning of the Thyratron section (4400-52).
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Mercury Rectifier

industrTaieapBppi:ai;a:s.mi:r:uursyt-Vbaep°muoru:::aca;it°hd:h:ec::fi:iejnut;;:::ofs°t:highvoltage

RATI NGS-Absolute values

::¥:s:ed::¥:e:r::£r:Se:=a;r:eS:uvr°e'iiiits
Maximum  mean  anode current

Maxi(in:uaex::f=?te:;a:ngooi:em:eeucl,:esnetc)

CHARACTERISTICS

E:t:ii:uevm:XiEei:ercurrent
Mean  heater current

:::nth:;:;::::e:;i::a:i:rg;t:ap;§p;;i,peraturer,seaboveamb,ent

MECHANICAL  DATA

Type of cooling

N:tunwt#hEo(ii;;or:x,

lndirec:I.5heate€

11.5              A
10.5             A
15V
5min

12OC
13OC

Convection
Vertical, anode down

1   lb  (450  gin)
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Dimension Inches Millimetres

A lli      ±    € 286         ±   19

8 68±i 162         ±   13

C 0.938   ±   0.031 23.8     ±     0.8

D 1!±€ 47.5     ±     3

E 4± max 105  max

F 2±± 51±3

G 0.641    ±   0.015 16.27   ±      0.39

H 0.429  min 10.7  min

J imin 12.7  min

K 0.187   -   0.003 4.75   -     0.07

L 0.249   -   0.003 6.35   -     0.07

M 0.375   ±   0.015 9.5     ±     0.4

N 0.437   ±   0.015 11.1       ±      0.4

All  dimensions  in  inches.

Millimetre  dimensions derived.
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BD7

HEATI NG  CHARACTERISTIC

The condensed mercury temperature is measured at the anode end as the
vaLlve should be mounted with the anode end down.
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The  BDIO  is  a  mercury-vapour  hot-ca.thode  rectifier.

RATI NGS-Absolute va.Iues

E:::rs:smedp:aekr::¥;rtseema:e:i:uYr°e`t,igits
Maximum  peak anode current
Maximum  mean  anode  current

Maxi:in:u:i:V:e:I:e:o::n8ooi:em:eeuc:):esnetc)

CHARACTERISTICS

Cathode type

#:#mruvm°[iae8a:ercurrent
Mean  heater current
Voltage drop  (approx)
Cathode  heating time
condAe:n:n:::,:a:d:,,:aprp:o:xT,peraturer,seaboveambient

MECHANICAL  DATA

*y:ptuenw::fT;;i:t,:,:bor:x,

lnd[rec5,.6 heate€     ,,,

::5          A     ,
12V

5            min       ,

36OC
43OC

Convection
Vertical,  ba.se down

8± oz (240 gin)
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ELECTRONIC  APPARATUS   DIVISION

Valve and  Semiconductor Sales  Department
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±1/4

All  dimensions  in  inches.

IV]illimetre  dimensions  derived.
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HEATING  CHARACTERISTIC
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a batteryT:farBgpn`g2aLsd aotthwe: jannd°uds:rig,ear:;,?c-a:?::§u.r  hot-Cathode  rectifier  i ntended  for

RATI NGS-Absolute values

#:X:::::.e:fs.r::ftrasgeea::tdwee::'taangoedes
Condensed  mercury temperature limits
Maximum  peak anode current #
Maximum  mean  anode  current#

(max averaging time  30 sec)
Maximum surge anode current *

(max  duration  0.1  sec)

1

250
40 to 100

100

33

1000                A
a  Maximum  current  in  each  anode  must  not  exceed  half the  rated  anode  current.

CHARACTERISTICS

Cathode type

#::iemruvmo|Eaega:ercurrent
Mean  heater current

¥:{thao8deedhr:apti(nagpE.i:=)
condAe:ni:::,:a:ddr(,:aprp;pr:o:xT,peratureriseaboveambien€

MECHANICAL  DATA

Type of cooling

K:tunwt:Tgh:o,:i;iornox,

Indirectly  heated
5.0V
37A
35A
12V
5min

52OC
60OC

Convection
Vertical.  base  down
3  Ib  8 oz (1600 gin)

Associated  E!ectrioa]  Industries  LlmEted              page 1
ELECTRONic  ApPARATuS   DIVISION                                                                                                                             Issue  1

Valve  and  semiconductor sales  Department                                                                          April  1962
Carholme  Road,  Lincoln.      Phone   Lincoln   26435                                                                       44oo-54/BD12



Dimension Inches Millimetres

A 155        ±      I 398         ±   13

8 6.438  max 163  max

C 25 max 73  max

D 2 51

E I±Tt 6.4      ±     1.5

F 2E max 73  max

G 2i 57

H i 11.116

I 1  .81 3 46

K 6i±1 159         ±     6

L 7i±± 197         ±     6

M 0.265 6.73

N 0.328 8.33

P 0.344 8.7

Q 4.375  max 111   max

All  dimensions  in  inches.

Millimetre dimensions  derived

Page  2
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BD12

HEATI NG  CHARACTERISTIC
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#
I L |IH±I i t# I111111I. .. . 11Ill11 Ill +'-_t 11 .I .I11 - 11. i+I .I 11,I,,I-. I,I,I.I - I 11 IllHI. I.I .I

ii
I I.11 .I Ill

'- I I
T

I 11 t+ 11,II.1111 Ill
Ia (ai) 3 mp,111111 I.. 11 II 11 `- I I. ....

t + I .|IH I 11 I. I i+ . .11. 11 M|| 1111Ill II.. 1111. .II.I mlIll I. 11.
I M.i..

Ill I I.I 11,1 . 11 I .. ..
I..11 ||i
..I I I I11 .I .

I 11, 11= I I. I III J| Ill I111Ill
I Ill.
`

A 11

:11 11 III.. =11 .I il

i =1
1111 I I Ill I

+ .. I I I .. I
. I I 11. .i li

.I + I .
Eli.. i |i I + I.. .11 .= .. inl +-t. |i .i li .i

llH I =1 J I.11.:I `1 ... I II I I.. tT 11I I + .11 I I:I Ill |i .I 11 -i I

+ I+
.I :11I I .. I I II ii===:

I:

o             2 o             3o             4 o             5o             6o             7o             eo

TIME     (Mlnutcs)

e

e



The  BD78  is  a  xenon-filled  hot-cathode  rectifier.

RATI NGS-Absolute values

#:#::3::i:::edresecuarnroedn:voltage
Maximum  mean  anode current

:::LT::i:ov:pe:e!;e;::n:g:o:flj::::::!:::n;tc)
Ambient temperature range

CHARACTERISTICS

fi#ednet:yoi:age
Maximum  filament current
Mean filament current

¥::thao8deedhr:aptj(nagpEjr::)

MECHANICAL  DATA

*y:P:enw:#;i:!sniiion

Directly.5heate$

5.3A
5.0A
12V
10s

Convection

2.z(60!:i

Associal:ed  Electrical  lndustrles  Limited
ELECTRONIC  APPARATUS   DIVISION

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

Page 1
Issue  1

April  1962
4400.54/BD78



=
Baa. coon.ctions.
Pin  I         Blank.
Pin 2        Blank
Pin3       Fj*Thcon!!.

Pin4        Filam.nt

Anod`\

BRITISH  STANDARD  +
4  PIN  BASE

t°f2C.ap6:!P6.odia
(9.14mm\

All  dimensions  in  inches.

Millimetre  dimensions  derived.

(fi:/&i:/:in)       u

e
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The BD166 is a xenon-filed  hot-cathode rectifier.

RATI NGS-Absolute values

#X::::3::£::::resecuvror`:?n!e
Maximum  mean anode current

::(;iF::ui:ptr:g:nt?,id;:eecc!uurernecnyt
Ambient temperature range

CHARACTERISTICS

a::x:&dL:mtvy:[t:a£:ntcurrent
Mean filament current

¥#o8deedhr:aptf(nagpt.:::)

MECHANICAL  DATA

Ey:ptuenw3:f#!islgion

10
5.0
1.25

50
150

-55 to +70

D're5f:jy heate€

8.0A
7.0A
12V
30s

Convection

8oz(230!#{

^ssoclated Eleotrlcal  lndustrles Llmlted
ELECTRONIC  ^PP^R^TuS  DIVISION

Valve and Semiconductor Sales Department
Carholme  Road, Lincoln.     Phone  Lincoln  26435
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All  dimensions  ln  inches.
Millimetre dimensions derived.
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Zi] fort[:ec#?:6aiiaap;:jnca°t|;fill:e#e°rtetht:°pdfkrer:i:=r6v:Staaag::::S::tasefc::3'=C3ekT:"

RATI NGS-AbsolLi.a values

#Xi:::B::k::::=ecuvror':?n:a
Maximum  mean anode current

:£F:d:ugptr:g:nta3:.:di:ecciuurer:;t
Ambient temperature range

CHARACTERISTICS

§a±+;dE:in:y:i,i::ntcurrent
Mean filament current

¥:#o8d°.dhr:Pt,(nagptfr::)

A              MECHANICAL  DATA

Ey::uenw::f#i:(¥;or:"

`A

Dire4qty hcat$

12^
llA
12V
30s

Convection

g.z(25o!:;

English  Electric  Van/e  Co.  Ltd.
CHELMSFORD,   ESSEX,   ENGLAND.

Telephone  :   Chelmsford   3491   Telex  :   1913
PRINTED    IN    ENGLAND
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2.32  D,A.

rp  CAPPECT9.STYPE

MAX.

0.375± O.cO:(s9mm.)

(9.52 ± 0.O s in|r-

I                          ,0lA®

MAX'

(256mm)

FILAMENT.

All  dimensions  in  inches.

Millimetre  dimensions derived.

Page 2 ..... i...3`i.i      .`i+._.S!iTLc`:,;.i..?.f.``;i    €.'..Tit:          ..?fj:3  ;   i     .-;.`.-:.i  -r¢.

::,=t        `-'C.    .,_  !7.:   ili`,:.2.'}    .:I  `-I-I  I  .-,,-I.

Sr?|``?.::ri€-=a:`afu..,";brfe.`e;±i`i9&p.`a*.li,
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BDae

advantaTgh::fD:4s°hor=Ctifi::jnhgastjamne!::=t8h=,aonndg#feerca:%cri'::nd8wYthichmecr°c#veas#:
yalves.

RATI NGS-Absolute values

#%::::3::k:::edresecuvror[::n:e
Maximum  mean anode current

;i;i:X#£tr:;O;nrt:#rdi:eeiu:r:r:e;t

~

50
150

-40 to +55

*ii;'#:i:,t:hE;iiii!:re#,::e:d:;.?e::seeasto:%h:o:r:,`Zep;:=tmu::esTtFt:,in:e£,t::eiflieif:ovca,;:

should  be operated  at ambient temperatures  in  the  range  +15°C to  +55°C.

CHARACTERISTICS

Ei#ednettvyoF:age
Maximum filament current
Mean filament current

¥:{thao8deedhr:aptj(nagp:jr:=)

MECHANICAL  DATA
Type of cooling

RE:tunwt:T#o,ii;;or:x,

Dj reffty heate€

8.0A
7.0A
15V
30s

Convection
Vertical,  base down

8 oz (230 gin)

^ssoolated  Electrical  lndustr.ies  Limited              Page 1
ELECTRONIC  APPARATUS  DIVIsloN                                                                                                                         Issue   1

Valve and  semiconductor  sales  Depa.rtment                                                                           Feb   1962
Carholme  Road,  Lincoln.     Phone  lincoln   26435                                                                     44oo-54/BD34o



2.a2 D'A

Bag.  Com.ctions.

Valv€  Ba.. 7:pr
B.IE.

- Max.

a.566.± o.Oar

j9mi-` (14.38  ±  O.16m

I

#:   L#.
(235mm`   (24I mm)

All  dimensions  in  inches.

Millimetre dimensions derived.

Page  2
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a

a

A

GENERAL

Type  68504  is  a  hot-cathode  gas-filled  full-wave  rectifier  designed  for  use  in  low
voltage  battery charging equipment.

CHARACTERISTICS
Cathode type
Filament voltage
FIlament current (max)
Filament  current  (min)
Voltage drop (approx)
Cathode  heating time
Ambient temperature range

RATI NGS-Absolute values
D.C. output as full-wave  rectifier

MECHANICAL  DATA
Type of cooling
Mounting  position
Approximate weight-home  packing
Approximate weight-xport packing

Directly heated
2.3V
20A
16A
IOV
30s

-55°C to  +7o°C

Convection
vertical

8 oz (227 gin)
12 oz (340 gin)

^ssooiated Electrical Industries Limited
ELECTRONIC APPARATUS  DIVISION

Valve and Semiconductor Sales Depa.rtment
Carholme  Road.  Lincoln.     Phone  Lincoln  26435
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Dimensions are in  millimetres.

Page 2
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GENERAL
Type  68506  is  a  hot-cathode  gas-filled  half-wave  rectifier  designed  for  use  in  low

voltage  battery  charging  circuits.

CHARACTERISTICS
Cathode type
Filament voltage
Filament current (max)
Filament current  (min)
Voltage d rop (approx)
Cathode heating time
Ambient temperature range

RATI NGS-Absolute values
D.C. output as  half-wave  rectifier

MECHANICAL  DATA
Type of cooling
Mounting  position
Approxi mate weight-home packing
Approximate weight-export packing

Directly  heated
2..eN
20A
16A
IOV
30s

-55°C to  +7oCC

Convection
Vertical

8 oz (227 gin)
12 oz (340 gin)

Associated Eleol:rioal lndustl-ies Limit:ed
ELECTRONIC APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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Dimenslons  are  ln  mllllmetres.
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®

CHARACTERISTICS
Cathode type
Filament  voltage
Filament current (max)
Filament  current  (min)
Voltage drop (approx)
Cathode  heating time
Ambient temperature  range

RATI NGS-Absolute values
D.C.  output  as  half-wa.ve  rectifier

MECHANICAL   DATA
Type of cooling
Mounting  position
Approximate weight-home packing
Approximate weight-xport packing

Di rectly  heated
2.5V
28A
2:2.A
10V

30s
-55°C to  +7ooc

Convection
Vertical

8 oz (227 gin)
12  oz (340 gin)

Associated Electrical Industries Limited
ELECTRONIC APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme  koad,  Lin:oln.     Phon:  Lincoln  2643j
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NODE                                                                                                    I30±5

MAX.                                                                        210±

4

i,G.E.S.  BASE   46

MENTrf±
Mix.

\39.2

MAX.

Dimensions  are  in  millimetres.
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GENERAL
Type  68510  is  a  hot  cathode  gas-filled  half-wave  rectifier  designed  for  use  in  low

voltage  battery charging equipment.

CHARACTERISTICS
Cathode type
Filament voltage
Filament current  (max)
Filament  current  (min)
Volta.ge drop (approx)
Cathode  heating time
Ambient temperature  range

RATI NGS-Absol ute values
D.C. output as  half-wave  rectifier

MECHANICAL   DATA
Type of cooling
Mounting  position
Approxi mate weight-home packi ng
Approximate weight-xport packing

Directly  heated
2.OV

14A
IOA
IOV

30s
-55°C to  +7ooc

75V  1 .5A
50V  2.OA

Convection
Vertical

4± oz (127 gin)
6    oz(170gm)

Associated Electrical Industries Limited
ELECTRONIC  APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln  26435
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Dimensions are in  millimetres except where  indicated.
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GENERAL
Type  68530  is  a  hot  cathode  gas-filled  full-wave  rectifier  sultable  for  use  in  low

voltage charging circuits.

CHARACTERISTICS
Cathode type
Filament  voltage
Filament current (max)
Fila,ment  current  (min)
Voltage drop (approx)
Cathode  heating time
Ambient temperature  range

RATINGS-Absolute values
D.C.  output as full-wave  rectifier

MECHANICAL   DATA
Type  of cooling
Mounting  position
Approximate weight-home  packing
Approxi mate weight-xport packing

Directly  heated
2V
9A
7A

IOV

30s
-55°C to  +7o°C

Convection
Vertical

8 oz  (227 gin)
12 oz (340 gin)

Associated Electrical Industries Limited
ELECTRONIC APPARATUS  DIVISION

Valve and Semiconductor Sales Department
Carholme  Road,  Lincoln.     Phone  Lincoln 26435
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BASE  CONNECTIONS
PIN   I    FILAMENT
PIN  2   ANODE
PIN   3   ANODE
PIN4    FILAMENT

i
3/6' DIA. HOLET

VIEW    IN
DIPIECTION    .A'

Dlmensions are  in  millimetres  except where  indicated.
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