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'l'i1e :rn."o.;r::J:.:.:: • .t.L,; i..; ;:;.rra:\;ed. by colcctili,:; cor cuin nurabors oa tho PU~:C~{ IJ]l.:,~l);;) 

accord.L<~ to tl,G po~.:;~;.tl:J.lG uwi cw:·:c\::ats t.imt it .:i.:.:. O.osircd. to upj}ly w ti;e: 
vcl.vo unucr· tGct .. 

'.i'i·.c: infor.':l:ltion ibout tbo vdv-;)::; 1 roqdr0J chn.ractcrLtic~ io ob'~;:.il:..od 

f1--ora fl. ~(llkUfa . .:;tJ.rcr~· d.:~ta bo~!, un·.l fl"O:a. t!.::.:; Tcct~~~-1ica.."l :·~Qllu::;,l t.t.c l\.Jlc~tQd 

s·.1i tchin.; io CcUCJ.b. toJ.. -~ 

:L.t .. v ~otnJd of t:c&nsZe:cril10 tl·1c ir;.furJ.:atio~a to tlle l)u~:c::~ C~:.l\i is 1;0 

I .. il"St d.C(!.:ictc ~l~Lcj:l s~:·l t011. i~ to Co c.lo~od.., ~lL.U if~OJ.1 ~.i th .::. r~~it, l)6!1Cil ti~c..r~~ 

a ci~o~~s or;. tr .. o n,i)l,)J.~J;~ci~ t3 clr·clc of t .ne l;·i.EiGii C.lUillQ 
As C£tCl! circle on t:.c fLiC:;l C.'\.E) cvrl\.:;~,;:;o.,u.::; to a. :::':i.L ten in t•·J.G val vc 

tuzte:r.J) it ls Oil:>ily sor~n ti.:,z:t ·chc ,.o:.i <;c~:.eD cu1 (,e clo:;od or- Ol;cnod by oi ·.:.l·~i.!r 
loa.vln2: t.r1o cir~lc.s uni'u;,:..ciwd. o:r· uy :;;uac1J.n6 out L.o C0;.t:ro. 

r1 Ul)C{'Ai.Ug O'J. t t~,~.Q CU:1 i..l'O 0!-~ ;~·t.) tli~: ~i.~i tel*~, ~0 "Gl:.~"l t ~·\·•i tCf.:.G3 ;_}i;lz_:;_;S~.:;J 

nro S\:ritcl1es to Lc clo~ .... d, .:?...!lci D..r8 .lvLorei'ol"'0 lot Ul1i:.Dil8l~:D~ 

':;:.im.s, w;1sn tb.; l)li2iCh ~A:~:> 1-l.:l:::; boetl fully filled. in ~.<i'Gl;. pcucHld. 
cro::;Gos and J.ur~::or c:nsclcod.) ,\LL U~~:: • ..:01I8D CIRCl..t:;;) Ad.8 Pli:iGlii::D OU:r \:l'I?. '~·::...;: 

SP.8Cl.A1 PlJii~l~S ~·'RvVID:~D. 

'l.'hc card uud be c:a:cdully and le.:;ibly l:lEu·A:ed ~;i th tr1e valve 
\ler;oription • 

. E.'lPG!i C.~~ T!L:;~cn [1rt1 zuar~~~vd \·.·i ttl lU'l oi.rclc!-Jt eacl: of '.\'hicll CJl'- os--
-poud.G to a :L·i tch in tns in:.:;t:ru . .lt:l•L t. 'J..1i:;o ci:t'do D are :>:::ti:.il iu 11 c:.>i:L<.:.l:'•8, 

coded frou A to 1 ( X iu n~~";si<··;;) t,nd in 17 ro·,·J3 1 nu:::1torcJ. ~·:t.-o;u l to 17. 
\ 

~;b.;~ -::olumus co rrr; ~p·:mJ. to tiA.o pillS of [! V3.lV':J 1 t:ms :-

Pin 1 2 3 4 5 .- 7 8 9 rq;,..,~o Q J. \,1(..&..;._ 

Colu.:u.r;. A. .b 
., 

J.) }!; b1 (_j. ;I J K v .... 

Row (:o. 1. A LO ·J 18 ·ct.o 1ioa t:.:n·( l;,;) ~) lir.c: 
2 A t·.) J is thv •11):t Lcr(no,J lino 
;,) I A to v ... is . ·~.i.lQ C'J•< t.rol ... '¥'~ .~ u ... J..I..4 liuo • 
It a to 

., i:.> t :-,, ~:t• t::~OJt..~ li11G j A ··~ 

5 I A to J is th~ .SCXC(.:ll Grid lir10 
G, .t. to -:r i .. s tho .:.:U.J;)rc~;~-.o:r Grici line !'. 

'l • ;.\ to l{ is tl:.c Anv(~c: line 
L:. tcrru:-.1 SlllolJ. cvJ<;.l<J(;t~v,;s r.w:c eart!wO. by c·1·:i tch L 8 .. 

For o.ll the otLor point;;, :tefor to tho ·:'echnical l·:ar!u:ll., 



:.-.,"' 

The ll[CIO:{ Cardo~:~atic V::lvo 'l'o~>tor 

In scttin.:; UJJ tho curds tor norwal 

All b~thodcs a1~ corL~ccted to onxth. 
All suppro::;:c.or ..;r::.ds co.,uoctod to 0.:.J.rth. 
Fixed Dlas is usod in all c~:.sc::;. 

Arwdc vilil t;::,c.J arc not conoldcrcd sop;;;c:.xately, uno do a b0in;J 
-"'( 

corme,;tod via Gu ~-lcacurir12; circuit to :rr·.r Posi tivc ... 
Sc:cecu tri:is are co.-:..,"octcd to t.hoir D.}?!)X'Opriato potentials .. 

In spoci<.~l C.:-ls0.3 dlGl'a otJ:ler to~ts nrc r equirod, c;ocic:J. cn.rds e.:ro 
to be prop2.rcd \·i.i til :cof0J:<J'l-Cc to thG IJ.'ochnical ?·ll;.nunl for t:ho oc;_uip;;wnt. 
Double vdves Kill no:..,·r:ally rcqulru t11'0 co..rds, each pr..xt bo:L1~ testod 
ccparatol,y. Dou-triod.o:;; wi til id.Jntice~ halves ·\>'ill recJ.ulro one card. 

· l~ll po::t. con.noctions arc to Row l~ A-J. 
Fil ncb. com1..:;otions a::e tonovi 2, A-J. 

/'• • I 

./--

To c:)n.:.lcct RO~\·;; 1 and 2 to OUJ?,?ly, SGlect Al2 ,B 15~ 

liGC"1:tired vol tii;,.C is chosc:n s;;.:;:n. :follo;d.n.; t,'l.blc. O.no 
· £><,'li tch of ouch dcc:::cla must bo S(;lcctcd.1 ma}rint; th:c0e in ullo 

\ 

),20 C,:1,d_9, i.J DCCC"idG 2 Doc;:-ldc 3 
~ .... 

-·~ -
Y,ol ta - .:;;;itch Y.o.l;t:J .:-l'Jitch VoltG - S\-:i tch - ... ·-----o 

I 4 -·---

0 A !J- 0 A.lo o.o AJ.l._. 

10 t,;,;') 1 lJ .lO O.l ,D 11 

20 0 Sl 2 c 10 0.2 u 11 

;o D 9 3 D 10 o.:s D_ ll 

1,0 E 9 4 E 10 0.4 E 11 

50 F 9 5 F 10 0.5 ]' ll 

60 G 9 6 G 10. o~6 G 11 
O.'l Il 11 70 ll9 7 n 10 

eo J 9 8 J 10 0.8 J ll 
9 I! 10 0.9 K ll 

90 K 9 
100 L 9 
llO L 10 

Exr~:r;.nlo ----
To c61oo t G.)v 
i'o;.• f.Lla1aoa tu 1 

owl.tohutJ 

A9 0 
G 10 6 
Dll ...9..:.~ 

( 7 u • .~ 

vrlll be ooloctod~ 



( 

l{o .. es on filp_m•)nt, UlPl:.~ 

}'or DC filD;;-;oJ1t tubuo, G\·.it(.!r1c:.; A 12,13 1:; are 1:cd:;:z not oolcctcci., ::_ 1,<:: 2 
~ to bo Doluctod.. 'l'o tio the f.ila;,icut to tho cathode llio, celoct the 
m:itoil in ROI<~ 4 (cntho,io lino) HUii~b(:rcH.l tllo fAiJ:W a::.; tY.o t:.n'licch :;ol<.:ct<.;d in 1\.Ui:i 2, 
(!ilru~eut noGntivo). 

'£hio wlll ohort out tho ~ obn roolotor ucod. in obtainhl._; ko 
olootricnl centro of AC fil::llaont tubac, c.nd. ,;ill uhO\/ ue a lillA'IE.i/C:A'l' .. ·)D~ t.:Lort 
on tho motor ooulo ; tlwruforo m,itch G 17 J.:m::;t be oolcct<.Jd. to ol.Lui.iw.to tl•o 
liEA'£~H/i.iA'J:i~OD£ lee./.u;;o t".:;t. 

S-.:i tc:U L ll pL.lCOG a 100 OQ roaidor r.c:ro.;;s tboflla::::cmt~J to obtain tho 
o.l.cctricnl centre. DJ i.iOT SSL:::CT Il? Fl1il..>·i81;T VOLTAGE IS G!~;A'l'..-:;R TWJi l2-6 VvLTS. 

Ca. thode comioct.Loll::s 

l!;arth cathod·~, select 1 14. 

To ocloc:t l~ance foJ..~ llliATEii/CA'l'::TODl'.! loa.ka~jG sensi tivitics, make th~ 
follo\>iing ::t.llcctions.. (lloto: G 17 1:.;ust bQ1'. bo selected fo::· thoDe::~· to.:;ts) 

10 
20 
50 
'lO 

100 
150 

micronmpercu no selection 
tl II Sdect A 14 
II II SGl.;;ct B 14 
n II ~;.;loct .A. 14, 
II It ~elect c 14 
li II &•loct ~'3 14, 

n 14. 

c 14. 

Clnru]?ill:,; dlod.o;;; - lO u_i 

RS .. pontod.o:;J1JH;d,;;,.:;;o uA 
Triode;:;, po~;er 

pc.utoduo, - 50 u.A 
DD llooti.fiors, U~) to l;)O UAo 

Rejection. point i.:> at 1Q,7~ of li\tll Sc.:-J.e. 

Grid couuoctiorw uro via llO\/ 311 A to K .. · 

Select tho follo..,.;inz G;d tchos z 
\ 

H 14 
A ·16 
c 16 
114 
J 14 
J1 1:5 

this cou,wcts 
tfris coa;:.octs 
this COI:;.wctc 
this con,,octs 
tl1is con.,ccts 
this COlLect;;. 
bias nut>oJor::.:. 

the c::~thoda to ono end of tile bias nothor~::. 
tile Lrid lino onto other onu. oi' not\•:orr:. 
fixed bir-~:3 ~~up.;,)iy to :t'Ozi:o:tor not~;ork. 
ti:w C.'l thode to (i'loa. tin,;) eurt.1. 
a Lr ufd condc.n:;cr iro.:1 t;;rid to cutiiodo. 
a. 0 o 222 volt ac si.;nal in so .des l'ii th 

!iOTB: K 13 selected. iu pla.ca of .L 1) ·r:ou.ld. con .• cct tho grid cliroc-;ly 
to bias not>;o;r:C. 

The crid. ro::.:iotor 'Rt. is to bo calculated frvm the i'ollodng for..uula, 

wt..crc •r..t ;:;: ror:cl. bias volt~'. x 1:~000 
-~ .. ·---- --1:;>() - J.'Cit).d. bi2.::.; volts. 



I 

.. -~~~~ 

\. \ 

(Lo".J c· 

illwn. tllo doui:!:v<l 1 H' k .. n bvon c.:J.cul :te;d, tho roJ.utivc :;·,,1 tch can bo 
<lcliu.:.:..;d fro~! U:8 l·o.Llov;L:.; t:J.llq 1I:o ~:::·in,:; t:w ~ R' il1to ci.L·cui tt tt.ic 
c1;i ten nu::.;,;cr· ;;;u.:;t be p;r;cu:;J 0UT, t.".J..:; orw~d.n_-; thG z·.,i tc:r,. J.,.ll o tl;cr 

~ ,#- ... ,_,....._~,.__,_._ 
;;;;·,~i tcho;:; in t::o t::.blc a:r.·u ·co be :3 .. loct.-~d. 1 R1 L3:/ r.uv0 to bo n:.ud.c up 
f:r.·o:a ;::ovc:r:al rcsinto:J.·;;;~ l'0:;uiriri,7~7i~ ::i:i"Lcho& .. 

I R' 

I 10 oltu.n D 13 100 Of2!S - r{' ... 13 ... lOCi~ Ollf:.3 - J.t' 13 l0,0JO 
20 O.L£.1S - D 14 20(,) oh:ns - Jj JA 2CJ00 o.Lmz.; - 17'14- 20,vuO 
YJ O~fUU.S - D 15· 300 ot.rn:> - !~ b 3:JOO OilrJG - }, l~ 30»000 
40 obD:.:; D 16- 400 or.:.:.:s - " ~ lD 4000 obl-;.s - :f lG 

Ccr.:;;..,'\Jl Gr-id. con.~ectionc; - Row S, .A ·to J • 

ol~rud 

o;ZLa. 
oi:.;;;.s 

.. ,. 

Hoqd. t:;ux. 
Volts. r;·\A~l~· -
10 69 
20 72 
~ 75 

4J 76 
50 J.O 
w 82 
70 86 
80 so 
')i) :15 

1<.><.> 100 
11.0 110 
120 119 
130 129 
140 140 
1)0 1~0 
1&0 129 
170 120 
lGO llO 
190 102 
2'JO 94 
210 <J5 
220 77 
2).:) 60 
240 Go 
2~() ~~o 
2w \.., 

42 

To conn<'JOt h'->~< :> to !l~ Po~;i tiv0, 0elcct J 15 • 

D 1'1 ~L 3, 1 4. 
D 17, E 17, L 4. 
D 17, lAo 
D 17 7 E 17. 
D 17-. • 

- C 17) D 17 ,13, li~ .. 
c 17, 13, .L4. 
c 17, l.l l'l, 14. 
c 17, 14. 
c 17' .D 1'/ 0 

0 17. 
~13 17, 131 L4. 
.B 17, E 17, 14. 
B 17' ls4c 
13 17, ]!; 17. 
B 17 .. 
12, L3, 14. 
12, E 17, 
12, 14. 
12, E l7o 
.L2. 
13, L4 • 
:h! 17, 14. 
14. 
.1!! 17. 

14. 

no :.;o.l.oot.tou. 

...,........-

.5t:', r (' (!.. r ~- s •• .< c "' /.J r~ c ~ 11 ,. ,rJ .... 
·------- ·-~t:LSiCS V'~ 

- G 13 
- G 14 
- lT 15 
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./v.WC.c connections, .!low 7 ~ .A. to K. 

An.Od.os ure uot corueotud uir(;lctly to li.'l' :P0:3i tivo li1;c·, but through 
tho l!u tua.l conJ.uc t.:.u~cc ll•oJa.~.ur·:.i.l:.~ br.i.li~'O to the sane potcil tiaJ. sclc.:c tod 
for ti1o ~>crJen Grid. 

Thus to cor.noct Gin bl'iJ£;0 to ll'li po::Jltivv ffup;ly, ~lect H 16. 
To con:.:wct G'.:l brid.::;e to Anode line) .Select K 17 ~A 13, B 13,rr l3o 

}"'or Trioci.G V.o\..lves, \:hero no ::;croon has bo..::n. saloctod, 

'.CO connect C;u brid-..o to ET po:::.l ti vo ~up ply,. uo1cct K5., 
'l'O cowlcct Gm bricl~o to .i\.UOd.o lil'les ::Jolect l~ 17 rA 131 15 1.:~~n l:5o 

To Get (.;u tual GO!ldnct::mce no.n .. ;os. __,__ 

. '~-v;o rn.n.:;os of Gm aro catered for :-

R~ll£0 l;o o 1. 
Ran.:;e l;o .. 2. 

~0 to 26t000 u-whos. Select L 12. 
2Gp000 to 128$000 u-m.Los. Select L 7. 

··---( 

'file roquL.;ito G~~ fi~·..<r0 \,in be obtaiD.ed. fro:u a valve r:w.nu.:J., aud 'oy 
applying it to rr~t:-:. the corr.;)ct ".fvrillula bolo'.·,._ the cor:coct ChOICE Nu;.aoor 
will be c<ilcv.l::.tcd. 

'l'l:.uo for Rtlf1JO Ho, 1, th·~ CilOICB ii fJt·iDB.R {f{J (G11 ... 500) +1oo 
for lian.;e Ho. 2, the C:iOIC£ lfU~{LBR WI (Gm. .e. e 500) - 1 

'J.1hio:> dono, tto co:c:r~ct meter Gl".wlt ;:;c;loctint: Sili tcl:os aro obt:.>.ined froJa 
the followilib ·tables, 

P1Ul1A.RY 
\ 

llili'rBR <.-,.~r,..;·~ 

v•.l.li.1.!. ·solcct s·.dtcnes. 
·CHOIC8 ..... .. ... ;;u;u:~n RJ~~ 31 ~)·~tO~\ ( ''' •o•o) 

\VI-"'· - J~. 1.2£.~ 12 clop~ d) 

1 A ( 12(30) c 12 .. 
2 }j (640) D 12. 

4- c (3CO) g 12. 
4. D (1CN) F L? .. ' 

16 E (co ) G 12. 
32 ~;g~ F l! 12. 
64 G J" 12. 

l2B H (10) K 12& 



('~). 
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! \liOrA.od o:w:J.plo of thia operation io u;,> follow::;. 

!Jut! tho Gm bo 10,000 U-:nhou. ~loct L 12 .. 

TllUG (lo ooo -~Dol ~ L • -
100 

.A..:p~>lyin~ tl:Ji::; uu;..Jber to '~b.c tablonp v;e :l.'ind that thero is no 95 on th12 · 
list, so uu:nbor;;; totalliu.:; 9;] l'.ro :;uluotcd, trms1 

64 
lG 
8 
4 
2 
1 

To nJti-'l.Y thin t9 tho r;;:;;;::;llir:!:C cquip~cnt, th,~ S'di tcneo relati vo to the 
chosen :.;hua ts nro to be sGloctod. In tho above ca.so this would mean 

For 64. 
16 

8 
4 
2 
1 

95 

select J 12e 
celwct G 12. 
r.:olect l? 12. 
ccl..;;ct i!: 12. 
:::elect D 12. 
select C 12. 

Tech Z.~a.nual 5. 55. 


