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GUARANTEE 

The eq1u1pmcnt d11:<cribcd herein Is sold under the _follo\\•tng guarantee· 

Collinll ai:rcf:;, io rcp.ur o r n •place, \\'llhout char gt>, .any «-qu1pment , . parts, o r accessoriu which are de

lecll\'l' as to dl's1i:n, \\Orkm:1nsh1p or m:atrrial, and which i r e returned to Colhns at 11s 1.ictory, transportation 

prep,11d, p,r nvlded 

(a) Not:cl' ul the rla1m<'d delttt is given Collins within one (I ) year from date of dcllvtry and goods are 

rHurned in arcord:ance with Collins' Inst ructions. 

(b) Equ1pmrnt, accessoril'S, tubes, and bau.-n es not manufactured by Collins or from Collins' designs 

are subject to only r uch adjus tments as Collins may obtain frum the s upplier thereof. 

(c) No rqu1pm<•nt or access<Jry shall be deemed to be defective 1f, due to uposure or u cess1ve moisture 

in tht- atmosphere.- or vtherwis e alter deln·ery, 11 shall fall to operate In a normal or pr•r maMer. 

Collin• further i:i:..rantees th.11 a'ly nd10 transm11terdl'scrlbcd'he rein \\'Ill deliver full radio frequency power 

'l11tput at 1the antenna lead when ,·onnectl'd to a suitable load, but such guarantee s hall ""'' be construed as a 

guarantee of ar~ definite- co1·r r i:- or r:inr.e of S'.lld apparatus 

The :1ur .. att,e of ,~,~" paragraph:. •s \'01J r "qui. ,tent Is alteretl or repal :-rt l •, 

, ~ riHcl ~ rvlce ce,1:~r. 

So n1~.er 111 •n,111,s. eJq>rr s ed o r m.,1l,1tf "n.t ! b, aPf, llcablr to a ny l'tulpm ~old :ie1<••.1o1dcr, · ,I t:i.-

1 , t .0111i: ~hall con::-hti.:f' the D .. ,er ·, ~oil' r1.:ht. ru.l rr ~> 1111der 11'1> •l( r , ~,,11~ •n 11:,s pa,;111, .. ,,l, • •Ire,• 

Ir , , evl'•,t ~hall Co. m ... .i:ive an~· liability for ron!:,.quenual damage., . or •v r 10li~. ,t.. n'. r•· •· ,fl, , 1,y 

md1rcc:tly a nl't:11? f1 ,,, :he ~ ,. of the prorbcl.;, o.- :-.nr •uau,hly to use lhl•n " ' 111 • :.<r .& • ,t \• o 1llu, 

\; otht'r equ1nmc,l\t or .,1.1ter! ,I;, or fr m :u,~ , ·, ... , ca\1$t. 

He" W 1'0 R" fURN MATrrlAL OR EQUt?MENT lf, fo,· any ' (' ·"" v • .,houtd wtsh V\ ,,,, .., 

- • matrr- ' or «-q111r1 'l\hethf'I • ,.dt, ~ ... 

II ,11tee o r o:' ·1•1•e. i•••• :;nr uld nollf)' us , giving full v1rhcul:1rs ,,. '·•J,ni; H • tjrt.11, 1!· l ('n I, • w, ln-:ofar 1.; 

.l!'P' .• 1bh! lf Ille item I .!' lho1>i;hl I• h • defecli~e . .. ••ch not .. •P mus, ~•~e full , rrr,.11 • ~ I ~t• , "J( tleftcl 

tnd ,Jen1lflcat lu;1 ( ,,.,,Ju,~1n:; part numbt'r If posslbl ,. ) of par t co1\Stder ~d de·,·~u, "· . , ,tr: , ~'-'<' I :, tubes 

L.:.: •i;t I hat your acJJ~t1:1,n1s can ~ speMed up U ye, • v1\'I' ,1 ·llce o, Jefttt d1 l'II> '" the 1 .. be 'll.in• ' ·tur<·d 

U~ ,n r ec,:1pt ol i.uch no11ce, Coll ins '4 111 promptly adv1 i? yo•i • 1 , pt!Cllng C .etu r,1 : •· • , e "'Ur ,dvice 

prir1r to the forwa rding of the goods or fa1l~e to provide lull I' irllculars ,n", u. 1: .i.1. :;·1 , > ·" •· lu h.1ndlln , 

of )Our r •~hlt nl'd merchandise. 

'"IDR£k.. 

C.,lhnJ Radio Co,11,nny 
:, ,es Sern<"e Depa tment 
"ed.lr flap1ds, low, 

,l • .-:0- ,, < 
n{orn Iii ... 

( 111!'1-, lhJ11> Comr l'IJ 
Salt-1. Ser \., " Dep,•rtmenl 
C e11.1r Rapid:! , Iowa 

IA) ,·,p numl,er, n1mt>, •ntf ser1 • ,1umbe,. • , --qu• , , , 

(B) Oat• of de1,very •>I >'qu•pmer.t 

(Cl Date pbced Ill 1r n1ce 
'DJ Number of h,_,.1 rs oi srr• e 

(£) Nature 0 1 t roubl., 
(f ) C·i.,,ie of tr o•1blc 11 k,10, ,1 
. ;) P.1rt I\U' .~ ( J er I d1~l ~· ... r, .,.,1 fl "';,..,( (\,Ht 

though, to bl" ca,,s, ,g , uub. ' 

(H) Hem .Jr :.)'moot n11mw, o:>l 5•me -;.. •11n~• . <Jm p;a, J 

list vt schematic 
(I) (. ) lhna' nu,nber ( and r,ame I I"( 11.-tt sub ,Jl'/\ hllc, 

111\ulve.l l,1 ,rollblf 
(J) 'A4',''Jc ks 

(A) Qu n, "• . qu ,eJ 
(DI Colh,.~ l 11umber (9 o, ' ) d1:;it 'IUmt ., I a'l'I de• 

.,cr lpllon 
(C) Item or symbol ,,umtx-r ol>tJint-d fro m pa,''! hsl or 

,chem.illc 
iO) Colt1,1s' lype num~r, name, i nf! :.u,:1I 11u•u~ r or 

or1nc1pal •''lu•r•m,nt 
; .... , IJmt 1,1•h l"l ,lilv 1,1ml~ \~ l'• •· .. , ~I ) 

r 

I 

' 
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To make ce rtain that you receive all additional or revised 

pa ges for t his Instruction Book, please tear out and return 

the post card. It is Important that we know1 

~ Your Name and Address 

* l h-, 7 ( f'O N:Jmber and Se ria l Number of Y•>Ur 

equlpmen, 

t:US70 :~,eR PUBUCATION:, 5ER\11C~ 

REGIST!tATIO N ~ ~ D 

1)1 ~ Numocr ... ... ..... , •••••••• . .• •• • . ... .. • 

O.u c Pur ch.l>l 1; d • • . • . • . • . • • • • • • . • • ' · n 

,. ,, ...... , .. 

·' P rC<fU..! ... f !:J~t yr •s r ,1 u ~:;tC t l.,J••r C~ r.CC'"'i1H"l OJ . n Cc:U!r-J Of l .,. : p, ,',/ iJ 

Cu:;: ' "'c p· 1,u c:iUons Se, ' '"P. 

, nc ,. ' lllllme • • • • . • • . . . • • ••• • • .•••••••. 

,,J<lr ,•,s .. .... . . . .... .... ... . ... .. . 

t 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

BUS1N£5S Ra; PL Y C 1,\R D 
l-lltST < l AS>; l'I ll\11 f S o . 2 \(, <.flHlt R,\l' llh , lt lll" A 

t;OLUNS RADIO (OMPANY 

Cedar Rapids, Iowa 

,18t.lCATIOHS _HGIHEERIHG DEPT, 

--------_,._, ---------------



www.SteamPoweredRadio.Com

., . \ . Jr -, . 
Addenda 

? 6·,.i-1 L1mit1~ ,\:npl t f icr Book 
(520 9291 00) DEC 1 q 1957 

This ~ddE~da describes a rc~ent tub~ type ch~- 6e a lcng with several resistor 

ch::ge~ . Tt e.l :::o ~,dds some Inctnllat1on r.otes ru;d a,.., adjustment procedure. The 

adju~tmEnt procrdur r super~~des ~ proc, dure g1 vln 1n thr• 1r.struction book. 

In :>.11 equ1p:ncnts s crinl rwnbo· >19?. and ht~hc r , th<- tubt.. Vl02 h.1:, been 

cn i.,,{ed t o<'. t.:,_p ~ 5iH4A. , ibrt' r ..tl r£:;;tstor changes hwt ~cc n m,,d, t o a< co;aodr1tc 

tl-1 r ~ew tube. A' - p H!"tG list~ ch·:.gEt: 1:id cor.rt..c• 1c' nr, l:l1,,;1'1.. i t h showo · 

Rl.1.9 

Ri20 

Rl46 

Rl55 

vt.,2 

Xlud 

r urrcnt ."ld 
Volt.r1gc 

I 1mtt ·r Bridge 

Li mi 1.,Cr 'l lmt! 
t' rmi; .. •.nt 

, ,11 i.1,e l' r1 me 

{'()DSt. Utt 

Li,nitc r "lm!, 
C::>nst,,· t 

.rancient Voltage 
i)iV1der 

r i111i t e r 

Socket fl,r 
'flO? 

Mr.;'E1~ o ',, c;. 50, \. c ,'v; 
.,1v ,., • ' < l h s i o s ; 0 · l 11a 
de ; ~ f . CC1.J .. :1CJ .. _11,; 3' 
f:'lU l ,·,: 'UC t~. 

hl:...,(J]OR: F "t. 1 . .,pc--: 0:1 ; 

6800 ohm ~l l,{ ; 2 1.,,tt ~ 

l-1';~· ' lli : r:·..,1 Crmpc.; i t,10\; 

1, 3 :, 'J_t·l1}11,; L wnt:,t . 

REf <~ h. ; : ~ .' d '-~~., . .,$I+- . 0,1 ; 

i . o i:1~g : It ~; l 1.rnt. t . 

PES'T"!:l'CR : F u ,. l (c..:n,1>v: • th.n; 
'1 iOO vhm ;!:lo.£; l vatt 

'T'l 'T\.1:. : fype 58111 A; t\11!l 
n· t, de . 

..: . KF':.'. :\SSEM"oLY: M1n1Ature 
n ~... pi.. :;...,ci<:e t ,,,1 r ..,e ted 
le h . .;;sc-•b iy. 

"3 001 j 00 
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'The obove tube change affects figur es 2 - J, 2·-6, and 5-1. '£here 1s o. ne\1, 
up- t o -dat? m~in schem1tic , fi c 1re 7-3, attnch cd to t his addenda . The t nbles on 
pnges 2 s..~d 2J shoul d be r0rr~ctcd to she~ tr.c 4bove tube chr.nge. 

Mos t o f t he f 1,,.:.lm1lng mo.te rlal i :; c f r.upplcme nt"l nature, h ove ve r, the 
BALANCiil'.; ?RUCEDURE shown h~rc s hould be used ln place of · the one given in the 
instructicn book on page 12. 

1, INSTALLATION NOTES: 

Ascertain the leve l of the audio sig:,al b-:?ing deli vered t o the input of the 
26W - l with the s tudio equipment in normal cp~ r n~ic n . The Collins 212 A 'Uld 2 L2B 
Consoles} a s delivered, supply H6VU t o the line when thf' consok VU mder r<'ads 
"Zero Vt)"' . The Collins 212E nnd 212F Ccr .. o les , as dell, ,c;J·, oupply ~8 VU h the? 
line when i he conscl<.? VU mete r r""''1dr. "Zc r -:: vU" . Ntnnol .;tudic fi-.. .. 6 r<>r,1 o r cJ·11r on 
would be •Jith -;.Le co nsole ITU :r,e '.-! r oc <1k i.,..; nt '7, ...... 0 VTJ" C, 100 r• ._,h,;: p0 rc 1 • r;. ,I~ 

It' t ~c ~6W¥l , a:; del t vf' red, lo rmnectcd ulrectly to .,h,. 1 -:.nc f> o,~ ri•<> co11s0 !.•• • 
i\S is s01r.-2ti1N s common tn _,t,u. t hns when• •he •;h1dio cu,u U.Mi l ",. ct.,, lri t.: .~ t'Ull' 

b uilo.ing, i t will result."i , ln<'k of goc.J ::cr. lrc l r ange "'n ,h,' 1 11p.1t ._:,:,ntJ'Ol c-f l. c 
26W-1. W!th sul"h a .:;c t-up th\. ·nput c0nt...,1 c-f the ,::(,'.-, -1 ,.r l ' h,1vc ,.o ~e oper r t, ~ 
on the f L rst s t i>p or ne I rly t·1r ll''I o f f t c -ivn i <i lu1J11ly hiGh l tr: i 1.,ir _; ns r-vidc11c1 ,, 
by the l 1· .: tlng met,er actin~ ·,1, l• ntl:, as l-1,t: ,'6:•l - 1 lnput. gnin c,i, tr l is just 
barely ''. •t'nckpd " . 

The E;b cve doeo 1ot l.,e coir· , yroblew · 1"1'•? t.he console is l <:'.'t: , .. ,,14 1·1 , • 1 1•1 1 

r emot e frc:n th-.! 26W- 1, wh-: re h• jnput to t bi ,j '!>h011e l 1nes ,,111.;t ;.,e ~ "l 

"Zero to +8 VU" . 

The cb•.rio1-s l)CCd 1n th~ ''one b uildlr.o ' 'l'l' !'•1 Jt,l ;., to lo (>r '},· Cr ,,,l•' 
out put l evel by t ldl11g nn nudl o _1t, t,t•:>u.u.i:. ~ , ·u 1.:-l.w~t:n '·"' i~ L 

.Lir11tte1. Ref er, TY!)e 26'!!-l <'tir,,tJlct.c :;c 11..?,1,~~tc, 1 . ,1,,,· ~ '( 3 n, l .. o 1' .i,r 
3 -1 , -ind •. .:,tc t hut , .. , d b pad ii. bul't In, • r.ot. conn-..c1 •ti , ..... t,ve1 .• l, ti• , 
c an b e con:1ectr'd to uupply the 1, cded nuj 11i,t ., nt . f lev ·1 . \i:; 111 1 t.c!'. ,J.t~ , , 
G,1ull pad of 2 watt resistors cnn be 1. ,1sr,r tPrl 11, th•' bi tp•.t,. ·-~ ,e:.; 1.11 t.he .on:; .>Le 
at t he point •,1here thP.y com,ert; to t.h1 main c , clc t<'.ini 11nJ bocn-1 . 'l"ne '.JOB 
ptld \ol1.ll te required "'n most in;,talln t lons 

2 . RO:JTH,E OPERATION: 

'{'he f o lloving p1·ocedure i s based on ~·1cse as-.n 1J11pt 1 ,.,nt;: 

JJ. . 'I'he li ~1 te r h 1s Ju:; 1, beet' d•' l lver>:'ll f rPm •he f,lctory ;,1n1l 
insti..1 : ~•1 r .. •r Sc..:tlon HT of thl.' iostruci;l on , oolt . 

b. The limlh .. r nr\s 
ba l ane ; n,, pr ccc. ~• 
thi!' ,,,trler.da. 

1 ' " • ..-t,~ . . ty ire-t a.! 1cd ord bal"1Jc-• 
,,, J.:PI ull('d. 1 .... tc·: iri 'C'f I" •U.1 • ~-

Si ·r t out by t•· ,1 ln~ botll C'J"I ,J'f rd ['.',}'ti~' LEVfL l:t>11tt0' · o f 1,nr l 1• He-• 
off ( r .<t? -:'!C' · 0 1111\.t• l'loc ..... ...,isP. ·p .:;jt ,on .a), •,nc 1·1E't'•~R ..i· LE'TOR s,:itc· · "' 
p •)S l t i r n ' /•" · ;id l '11.., VOLU,-17. ii u ; .,w 1 ten ,. 1 lu. Set t.nr ~,r~- '1A'r;, ·trM1!: ,., . t>·.c11 . II. 
1.0 milliseconds H11d t he "R•'Ji.;A.SE 'l'•-.1E" •;v.1 t ;1 At :: .5 secon<ls . 

r 
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Fe~d pr ogram material er ::iusic from th~ console at the :1ormal l e ve l t ha t 

the cc~~rol room operators will be using . 'i'"nis - ould be wit~ t he console VU meter 

peaking at 100 percent . Ta~ing into conoi~~raticn the prev~cus instal lati on itelll8 

covered, the signal at the input to the 26h- l will be pea.kir.g somewhere between 

-5 and +8 VU. 

Gradu:uly increase the 26h - 1 INPUT LEVEL control until the 100 percent pee.ks 

on the ~cnsole output meter result in 5 t o 6 db cf limiting, as i nd i cated on left 

hand meter, (appr oximate~y 1/5 scale) , 

Leave the OUTPUT LEVEL cf the 26·.., . 1 t·.irned off. Turn e n the transmit ter and 

ad j ust !"er i1ormal RF output. A:ijust the mc~ulation monitoi· ca'"rler input controls 

i n the torr.al manner, being c;:,n·e to adjust:. t~.? tu.'ling contrc 1 accur ately ,,o t.\ peak 

befor e carefully QrlJustlng t he straight ~~n~tor gain control I ~r t he i:.dcx Retti ng. 

Se-t the "flasher con trcl" di.al on the .~onit r ,or ·95 _percent . 

Gradually increase the OlJIPlfl' LEVEL c cntr~l c f the 26~-l until the modulati on 

monitor "flasher" J ust lights with : r cgram ptaks ·,1hich res11it in the 5 to (,. <lb 

limiti~.g peaks previously ment~oned. 

Adjust the VOLUME UNITS f;\l~tch to the --;ultip!.1er sett i:-..g · l"h resul:.3 in 

compareble action or the 26·.:-1 -:,utp ut VU rt ... <..r ~1,d the console ,1J :n,.tt- nt . .,. ••lto 

signals below the t.areshold c f :,he lir.iitt? r , This ~utput m .. ~ei· c .~·r,1 i._, <:811 hC 

adjusted otberwiae to s uit the !ndivJdual 'l ,'{CS o~ t he Rt~tton e1 1.nt;~ • 

T .. e OPERATE TIME and RELEASE 'l'IME .::ontrols can be expe:-!. 11e:tt., ,. ·1itJ• ,11 t', ' 

cneine,...r geto familiar with t.he equipment . Some " nglnccrs f' .:.nc' hj <' ,, ~r•:r.""' t · , 

they 11-<e diff,.rent se t.tinblJ , re- thc1,· ave • ,ge t;rpe o ~ p r e~ . .:r, t,h,11 c,1,11 ' •' 

ng~ n ,.!l.:J. 

3, ~AI.: IC r::G PROCEDURE: (U ' '? tc1.o 1.J. ncPJur·e in place o'! t r.e 1.,; e g h ' 11 u ;pa 

~t•apl~ -\ , {1) uf page ~ .) 

'l'i.P firs 1, l-hing that ii. •. e cessa ·y ts • o be su,.e that tc·· at 'll t ... • -::i .cxk 

currents (no .,ignal) r-f th " 6F6 o r 1621 cut 1, .lt, t•·b1 · are P.1 ,a..i. ti I h i n "'-• ( t M 

small " .:t er •tivislons ) as mea-;ured wit:J the "METI:H ::iELEl'l'OP' swlt1.u on -puait l1..11, 

"D'' and "F" vi th t he "TEST-NORMltL" owi t,:h in t.he "NORMAL" pc s1 t ton , The engi n 

s huuld JO throug.~ bis atork of output tubes <tnd p~ir of t tult3 vhtch • ~c t ,hlu 

degree o f un!ft>rmit y for f• tt:.ure ..ise. 

Be~o ·e goint fut·th , .. ...,1 th t;hc bn: •U'lci n.,:; proredure ,, . GtJ.re l;b1.. 1;ramim 1 ~ter 

!s t1J1·r. ... d off and th•1t +-: o·.1t1 .->: ~t· the ·,r·,:-1 111 tel :n i • "l • , th.,. 600 vhm 

t>sd or t he tr Pomittt;r r..,.J' <• ,nput 1..!rcui' 1n 1 1'.?u <Jf ~ ' 1 .,, , t-:•-- li..1e to t be 

t reJl ,mi +t el· ' • be dlnt ,"', nc • erl o.nd A. 6oO C'h.·1 LO vai.t 1•.,_13 <" ',or 1 ",,i us • erm · 

i natin~ loa&i f o•· the ?fN-1. 

l. L J\DJUST?-'£fl£ OF BALANCE "'1>lfrfo)L (Il-154) 

If '\ll AC •.-♦Jltage l s r-prlit?•l to the ~rir\s ot the 1 1.mit:~r stag< ( V·lO;>) th, 

-,utput from the ~lifici· .;hcnld be 1.P.ro bec-'\use the inph,ise vc L tu ~t: m the gi-1.d..} 

w1ll cancel out 1.f t he sys t er: !G balanced. In actuo.l prnctice t he output will 

J 
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drop_ as the balanced condition is r eached, but vill not fall to zero. A 

balancing procedure follows: 

a. Turn the INPUT a ttenuator t o OFF, and the OUTPUT attenuator to 

"O". Set the METER switch t o "F" , and the VOLUME UNITS svitcb 

to 4. 

b, Apply an AC voltage to t he grids of V-102, This can be easily 

done by Jumperir.g one s ide of the 6.3 vac fil8Jl'lent (V-10~ 

pint,) to t he bot side of c -109. This applies 3.15 vac ':O 

cps to the grids of V-102. 

c , AdJust F-L54 f or min t.mum output as shovn ou M-10~. WhHe 

adJ us ting R -151~, t urn up t he OlJl'PUT flt t, nuator £tu ... sharp 

i ndicat ion of tt • rl \p rt,ny b~ ccen f er urnt e adjustment, 

If no dtp, ui· rn • of 10 db 0 1 less t s e, :ow1tcr cd, .i. nev 

tube should be s.tl'>1> t.ltuted f or Y-102. 

4. CORRECTIONS TO INSTRUCTION BOOK, 

4, t, Change Reference Data on page 2 t o r ea.•l , ti f ollowe: 

Under d , INPt.rr t.E'f8L. C'.cange to re~-\ : -30 " t~O dbm, 

Under f OUTPUT I ., % ; Char.ge t ,> ·eu, ! 

Under l<, HUM AN,1 iOi8E: c~.ar .e .u r ee.rl 

2 Jruiuat":, 195'{ 

4 tc 1-28 dbrn 
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G~!1ERAL DESCRIPl'ION SECTION I 

l. GENERAL. 

SECTION I 

GENERAL DESCRIPl'ION 

a. This instruction book i s t o be used as a guide t o the installati on, 

adjustment , operation and maintenance of the Collinn 'l'ype 26W Peak Limiting 

A::!plifier. Rcr~r to Figure l-1. 

b . The Co llins Type 26W lioiting amplifier l s deni ~ned f o r J oe in any 

AM o r FM installatioa vbere it. i s desired to c ontrol t.ne amplitude 0f audio 

frequency peaks . In transml "..te r npplicatlons 1t v\11 pr <.vc:nt over r,1odula -.. ' on 

by limiting lt)Ud audio paosages. This l t~ ting a c l 'l pPt·mi ta a highe1 

aver uge modulation level r esu.l t i ng i n an increase !..., -:he tram1missi o n r11nge 

or service are a of the signal and an increase in tht ..,ve,.-al.l cff!cien,J ,,f 

the tranmni tte r. When used in <-onJunction wi th recor H ne equipment o r pub l L•' 

addreas systems it prevent.-, ,:,vc:rlvuding and by rai oir..,:; the a!icrage i:._1dto 

level iropr oves the oi gnal to noise ,·atio. 

c . EQUJ..PMENT D££CRIPl'ION. 

(1) The Type 26 W is constructed to C!Ount in a ny o tanfu,nl l~" • I! 1 a y r a c'• 

o r cabinet such as the Collins Type 19G -2 o r l9G -3. A verticHl mow1ting 

space of 14" la r equired . The equipment is assembled ,1 l\ vert teal chassis 

in such a ir.anne r tha~ all wiring a~d circuit componc, ~s a r c accessible JY 

r ecoving a duo t cover at the rea, of the chassi s . A :;lnged d1,O1· t <> the 

r ,·,mt p11nel prov 'ld:.:u access to the t ubes. A chassi s is open at t ,.,p C•~d 

bottom aReuring ventilation o f tubes a nd tranaf ormers . 

(2) The Collins 26W ls a general purpose p rogra= amplifier in~l dlr~ 

means for pre venting t he peak output signal f ..-om exceeding a certain 1,1r,~ -

determined level. Metering facilities provide s con tinuout:S vl,JUal i n,1 l. ,1,1 ,m 

of operating conditions. A self c ontained power supply is lncluded iu the 

~quipment. 

·2. REF~ENCE DATA. 

a. The followi ng apparat us l a included vith each standard s hlpaient. 

Co ll i ns Overall 

!lP<;: No. Descr Iet1O.!! Dimens i ons ~igbt 

26W Llm1tlug a .. pltfle,• !lo" X 19" X 9" 1~5 lbs. 

520 9291 OJ Instruction book 

l 

... 
I 

.. 
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SECTI ON I GENERAL DESCRIPI'ION 

b. FREQUENCY RESPO~SE: 30-15,000 cps ±0 , 5 db. 

c. INPUT IMPEDANCE: 200 ohms , 6oo ohms or bridging input. 

d . INPUT LEVEL: -30 to +20 VU. 

e. OUTPUT IMPEDANCE: 600 ohms balanced or unbalanced t o ground. 

f. OUTPUT LEVEL: -4 to +26 VU. 

g . COMPRESSI ON RATIO: 20/1 in db above verge of compressi on. 

h . OPERATE TIME: adJustable 0 .1, ·u.3 , 1 .0 , 3.0, 10 .0 milliseconds. 

1. RELEASE TIME (for 90'1, gain recovery): Ad,justable, 0 .1, 0 ,5, LO, 2 .5 
or 5 .o sc,cvnds . •., 

DLSTORTI ON: Harmonic distortion below 1'1, rms a l nny frequency and input 
,in(l fJ\. ':.put level ,., i thin the above rariges, and wl th any degree of .::ompr et3s i on 
b,•tow l'.;, db. . 

HUM Mm NOISE: 72 db bel ow output l evel f or all setti ngs of i nput and 
vut:pu., levels. 

l )WEF SOURCE: 105 -l25 volts a -c, 50/ 60 cps , s ingle phase. . -
3. 1h\\:::u1..JM rmr; C.;'-WL8ME"1'T. - The vacuum tubes employed i n the 26w Equipment 
11n• 1 1.sted btlow. 

Quantity Tube Type Function 

l 6N; .!nput Amplifie r 
1 6N7GT/G Ll,ni ter 
l. 6H6GT/G Llruiler Control 
l 6N7 Intcr st.age Amplifier 
2 1261 (6F6) Output Ampl ifier 
... 5yl~ Rectifier 

. . 

2 
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THEORY OF OPERATI ON 

l • MECHANI CAL THEORY. -

SECTION II 

THEORY OF O?rnATI ON 

SECTION II 

The type 26W Limite r Amplifie r is c ons t r uc t ed on a sturdy aluminum pane l 

no t ched t o fit any s tandard r e l ay r ack o r cab ine t . I t r equires f ourteen 

inches of ve r t ical mount ing 3pace . The c c ~pone n~3 a re mount ed o n a vertical 

chassis us i ng an lnsi dc -ou t type of const~uction. All vir lng and components 

a re access.i b l e upon r e moval .Jf a r ear dus t c ove r . The duet cove ?· to p t <Jv ided 

,,11th snap fast+>ne r s and t~~qu1rc o no t ools f o t· removal 

2 . ELECTRI CAL 'l'~ORY. 

a . GENERAL. - The s i gnll L c hannel of the ~!6W itJ c.Jmpo,pd of !\O input 

voltage ampli fier, a l i miter cir cui t , un intP.r3 tage volt~ge amplifi e r a nd 

a push-pul l. Clas s A outp:1t amplifie r Gt.age . Re f er to Fi gure 2 -1. 

b . !NPUT AMPLIFIER . - The j npu t line i:::. t.ro.ns f orrne r 

a Type 6N7 t ube Vl01 c~ploye d o s a voltage ampllfi~r . 

by means of the vo l tage drop a c r os s a resi s t o r Rll3 in 

Refe1 t o Ft gure 2.-2 . 

coupl ~d by ~l Ol t o 
Bias ls >blatned 
thP ca,.,l,v,le l ,. 1t t, 

c . LD1ITI::R CIRCUIT. - The limit.e r drcuit employs a 'I"J " 6rrrr. /; .ub<> ,, 

Vl02, and a Type 6H6GT/G tube , Vl o6 . Th~ Type 6N7GT/G 1,ubt f l c.:on.1ect ~1l 

in n double resi s tanc~ bridge c i r cuit vith the t .·i ode :wl'I. l ,m · a• · 1 ri;< as 

t he vu rlable l eg i; o f t h• br i d~eu . 'l'he dullb l e b r i dv•~ <"i • :•· L r, p ._,,,· ~•"• 

proper t e r H,l ao. t i i n !')r t he bo.lan,·cd output ,·,, the lu-:u t. w ,tJ \ T l <: •' 

b r iage clr cu1t ~onsl.·1.s ..,f resi st.vrs , lU H3, Hll~) , Rl~3 nr1,l (•.,e •r t .... .!- •:.,M 

of Vl02 . L:ie 1.t>cond b ridge COIHJl'JtS of rE- ;.i :., t.u r v tU"C, R " l, •. , .... ,\ 0....'l.U 

t he r emaining tri ode Hcctiou o f Vl02 . WLen t.h,'.? ,,, l ut's of k l.:j '< R1. i 9 1 

R 118 x ( the pla •,c r e s i n t ance uf t he vacuu;:1 tubf' le~ of th,.: hrttl /{ ' ) u r1, l i. '11> 

va l.ues of Rl20 x Rl ::>I~ • Rl?l x ( t he pl ate rea1s ':.:i11r ,.: t f .. h , a ~ 11 u11 l cil · 

the b r idge ) , t he l oss a c r oss t he bridge vil l be very hi gh q,nd rnl :,, • " Ct J 

s mall pt..), •t.i on of t he o u t put voltage of the input '\lllplifter will L,, l ~r 'lit t ed 

t o r each the primary '-lind1ngs of the coupling t,·aneformer Tl02 . If, ho-., -ver, 

t he r esistance of one l e g of t he bridge i s '/c r y hi~h c orapnr ed t o t..'1e Qt.her 

three l egs, the bri dge v il l be unbalanced a ml tr·• los s in ~h-: cJ , cuit Wl L I 

be small. The l imiter c ontr ol circuit eu.pl oyo c ,.,16GT/G tubr- , Vlo6, a o 8 

ful . vave r ectifier ~oru:=c t ed i n t he p r i ~.;.1ry circuit , f Tl03 , Volt~ t " 

applied t o t he plateu of Vlo6 t h r ough coqpline ,.o nrlc-nse r A ••ro·r an•l CL08 . 

As t h~ t'Ud 1o J,-vel i • tnct'.?OSE.: 1 1 t he volt ~t,~ i.n th-- J rillllll .!' •~rul t >t' t'l03 

inc reases , resul t1ug in an tncreoac of curre n t , v ,1 i. l"cl i n 1,b" , ect~ ! er 

c ircui t. 'rhe current floving t hrough the r r: c ~lfi er, Vl OO, develops a vo l!, 

age acr oss Rl 52 vhi ch varies directly vi th t h flov of curr £>a t through the 

3 

7 
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S£CTI ON II 
THEORY OF OPERATION 

rectifier and is oppooite in polarity t o the fixen bias that appears on the 

resi stor. The sum of the fixed bias voltage and the developed volt.age gives 

a voltage that is less neg~tive than the fixed bias ordinari l~ applied to 

V -02 and the r esul t i s a gr eater flow of cw·rent tl.rcugb the 11.ni t e r tube. 

! ~creasing the flow of plate current through Vl02 resul ts in a l ove r plate 

resiotance and the res i stance of the vacuum tube l egs approach~s the value 

t::at i s necessary to baltince the bridges. The l oss across the bridge incrtacco 

r spidly ~s balance is approached and as a result less voltage is permitted to 

re.a.ch the primary of the transformer Tl02 , 

The t t c:ie required f or the gain r eduction t o become effoc tive upon appli

c -, .. i on .Jt' a large input signal l a determined by the ·chareing rate of Cl()(). 

" ~• 111,· inu:rval of 0 .1, 0 ,3, l.O, 3.0, or 10 milliseconds rr.ay be selected 

l ;- .. it> vpci·ation of S101, which connects a reuistance of Ltc proper value , 

.,. jd Rlj9, RlhO, or Rl41, i n series vHh CL09 . 

, , 

,~MP:lftCll.r- , ~·~•TO - ~p~ 
r,m ,i . 'T } _r,;;, ....... 

.. 

I 

r:-:-;.,,u 
li~;T~ 

OUTPUT 
AMP'L lflCII 

Figur " ~ - . • Functio1,al Dlock Diagram 

l tOI 

~ ! 
__ , _ _.i'I ~. 

'J_ ~ 

Figure 2-2 . Input Amplifier Circuit 

I 
I 

'· 
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Tm:cny OF OPERATION SECTION II 

• 
The time required f or the gain to return to. normal after the input signal 

level has been reduced is determined by the discharge time of Cl09 through 

resistors Rl42, and/or Rl43 , Rl44, Rl45 and Rl46. Tne proper resistance 

value to give a release time delay of 0.1, 0.5, 1, 2 .5 or 5 seconds may be 

oelected Ly the operation ~f Sl02. 

d . OUTPUT AMPLIFIER STAGES. - Refer to Figure 2-4. An interstage trans

f ormer, Tl02, couples the limiter to an interstage voltage amplifier using 

a 6N7 tube , v103. Bias for this stag~ ia obtained by means of a vol tage 

drop across resistor Rl25 in the cathode circui t . 

The output amplifier stage uses tvo 1621 tubes, Vl04 and Vl05, connected 

as t riodes in puoh-pull Class A operation. The input is resistance couplea 

through a tram;f o1·mer Tl03 to the output load terminalo . Taps on the pri • 

mury v1nd1.ngs of Tl03 provide a source of voltage for the limiter contr ol 

circuits . 

e. METERrnG CIRCUITS. - The arrangement of the metering circuits provides 

a continuous visual indication of operating conditions. Refer to Figure 

2-6 . The meter , MlOl , may be connec ted to measure any one of the following 

by the operation of the metering selector switch Sl03, (A) amount of com

pressi on, (B) input ampllfler cathode current, (C) interstage amplifie~ 

catbo<l.e current, (D) Vl04 cathode current, (E) Vl05 cathode currem. And 

(F) plate supply voltage. The resiBtvrs , Rll4 , Rl22, Rl26, 8131
, RJ 35, ar~ 

uo~d ao meter shunts when measuring the c11thode currents. :, .Jcrlen 

multiplier r esistor , Rl50 , is used when measw·ing the pla•,c Atpply v1lU\g~ 

A VU level inJicRt.or, Ml02, is connect.,•d ncroos t he output looJ l••m.i.,w.lu. 

A range m1.,.ltipl1er , n. 31, J s provided . 'l'hc outp•Jt level of thP runpli.a. l~r 

i a obtained by addine the oe t ting of Lhe OUTPU'I' LEVEL at t.en.u.. 1,0. nlc;eb1 c. lca H y 

to the rcr>ding of the scale of the VU levPl lnJtcator l•llOl. For 1•.ica::iple 

tf ~.he 0UTPIJI' L!:: 'fBL attenuator t..• oc t on 10 and. th : met, r w tng11 1 i. t() 

()D its sea.lei the uut l,)•t t level ls ~lus '( VU , 

f. .1:-t:i/EH BlJl'P.1.,Y CIRCUITS , • 'l'he 1>0ver ,.mpply is oe l." conl.ai·'• •I • •1 e1 , 

1''1gure 2-5 .. \ :;vi"-.i t.t1te, /1<')7 , is cmpl()yed as tt f u.11 ,,,.,,.,., rc:c~ '"le~ 'l'rc 

f 1J ter system consists of Ll<,.' , L102 , Cl 101 C 1 ~ 1, C • 12 ,, ft:--ed bia& ()lt .,_:1:: 

fo,· the lim.tte,· circ·uit ls ou tatne1\ fl·c,,-. ';he , ,1 1~..! dt :,p • :r • •a ,11 1;'.} ~,1'l 

filtered by Rl5l and cu3. 

' I • 

5 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

6 

I 

Figw·e 2-). 
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Figure 2-4. Output Amplifier Circuit 
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CIU 
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Figure 2-5 . . Power Supply Circuits 
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INSTALLATION AND 
INITIAL ADJUS'IMEN'l'S 

SECTI0N III 

1 . I NSTALLATION. 

a. PRELIMINARY. 

1 ' •• 

SECTI ON III 

INSTALLATION AND rnrrIAL ADJUSTMENTS 

(1 ) UNPACKING. - All equipment supplied with the Type 26W unit i s 

shipped in one crate . The c rate i s marked wi th arrows t o indicate the 

upri ght position . Remove crate cover only. Use a nai l puller to remove 

nails, a bar 01· !lammer may damnge the equipment within. Remove a 11 packing 

e;aterial and lift unit out car cf•1l1y . Ins pect unit f or l oocc scr ews or 

bolts . Be certain al l contr ola, ouch a s cwi tcbes , dials , etc ., work 

properly . All claims for damage should be fi l~d promptly with the trans

porta tion company. I f a claim f or damage i s t o be filed, the original 

packing case and material must be preserved . 

b . INSTALLATION PROCEDURE. 

(1) MOUNTING. - Place the unit in position in a Collins Type 190-3 

cabinet or s i milar standard relay rack cabinet . 

{a) Secure t he unit with hexagon or r ound head screws and flat 

washer s . The oval head screws and cupped washer s often used , are not 

sati sfactory. 

(2) POWER AND AUDIO LThE COHNECTIOIIB. - The input, output and power 

source t erminal strips are l ocated at the r ear lowe r edge of the chassis 

and are accessible upon r e~oval of the dus t cover. 

{a) Remove rear duet cover. It i s provided with soap fastene1·s 

and no t ools are required. 

(b ) Connect the incoming line to the two terminals o_n the INFUT 

t erminal strip. This line should be completely shielded to prevent 

hum pickup. 

{c) Connect the outgoing line t o the t wo terminals on the OUTPUT 

terminal strip. 

(d) Connect the power leads to a 105 • 125 volt, 50/ 60 cycle , singl e 

phase power source. These leads should be at l east equivalent to No . 16 

B & S . 

9 
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sgcTION III ,m;;T,,LLATION AND 
INITIAL ADJUSTMENTS 

(e) An input attenuator otrip l ocated in the l ove r left-hanJ corner of 

the chassis provides ~hree different input impedances . Ref e r t o Figure 3-1 . 

Interconnect the proper terminals t o give the desired impedance. 

( 3) INSERTING TUBES, - Open the tube access door located in the front panel 

by turning the door button counterclocJ..vise. Refer t o the tube locating diagram 

Fi gure 5-1. Insert tubes in their proper sockets, 

2 . .mITIAL ADJUSTMENTS. 

a. GENERAL . - After powe r and audio line connections have been made, the 

equipment io r eady f or operational adjus tments. The following paragraphs 

explain the functions of the control s and the adjustments necessary in placing 

the equipment in operating condition. 

b . CONTROL FUNCTI ONS, - The f oll owing operati ng ~ontrols are located on the 

frvnt panel . Refer to Figure 4-1. 

(1) 
of V 01. 

IN.PUT LEVEL. - A step by step attcnUBtor locat~d i n the grid circuit 

It i s adjustable in 30 s teps of l db each. 

(2) METER SELECTOR. - Operati on of the n:eter uelect or knob connecto MlOl 

t n any one of the f ollowing circuits : (A) Ji.crl.ter cathode , (Bj input amp

lifie · cathode , (C) interstage amplifier ca t hode , (D) push-pull output amp-

1 Hier cat.hu1lt: , (E) push-pull runplifier cathode , (F) plate voltage. 

(3) VOLUl,1E UNITS. - A 4-24 VU attenuator, Rl37, serves a s a range multiplier 

·or Ml02. 

(4 ) OUTPUT LEVEL. - A step by s tep T networ k attenuat or, Rl36, i s located 

in the output circuit of t he push -pull class A amplifi er. 

{5) The f oll owing ~djustments are l ocated a t the rear of the chaosi s and 

~re accesolble upon removal of the dust cover . Ref er to Figure 3-2 and Figure 

3-3, 

(a) Lil.UTER BALANCING. - This adjustment i o a dual variable resistance 

located in t he plate c ircuits of the limiter t ube Vl02. 

(b) OPERATE TIME. - 'l'be proper r esistance - capacitance cir cuit 1B 

selected by S101 , Operate time i s adjustable in ~teps of 0 , 3, 1.0, 3 ,0, or 

10 .0 milliseconds . 

(c) REI EASE TIME. - The ltallter r elease time is adjustable in steps of 

0 .1, 0 ,5, l.O, 2 . 5 or 5 seconds by operation of swttch S102, 

(d) ' lOHMAI, - TES'r SWI'l'CB. - Operation of switch, S104, produces a tran

nient current f or checkins< the limiter balance. 

10 
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INPUT CONNECTIONS 
A. FOR. 200 OHM LINE 

( I) REMOVE STRAP FROM I TOE, 2 TO H . 
(2) CONNECT I TO B, 2 TO C, F TOE, G TOH. 
( 3) CON N EC T E TO F, G TO H . 

B. F"OR 600 OHM LINE - fJSE AS FURNISHED. 
C. FOR 10,000 OHM BRIDGING . . 

(I) REMOVE STRAP FROM I TOE, 2 TOH. 
(2) CONNECT I TO A, 2 TO D. 

D. fOR LEVELS £XCEEDING OVU. 
( 1) REMOVE STRAP FROM E TO N1 H TO Q. 

(2) CONNECT N TO L, I:: TO J, H TOK, M TO Q. 

Figure 3-1. I nput Attenuator Connections 

.. 
. . . 

. . . 

"I ... 
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SECTI ON III INSTALLATION AND 
INrrIAL ADJUSTMENTS 

c . PRINCIPLE OF OPERATION. - The Type 26W equipment io a gene rat purpose 
progr am runplifie r incorporating a means of peak amplitude control. It la 
designed f or use in any AM or FM speech input ins tallation. 

d . ENERGIZING THE EQUIPMENT. - The initial electrical adjustments are out
lined in the f ollowing· paragraphs. 

{1) LIMITER BALANCE. - The limiter balance adjust:nent and NORMAL - TEST 
switch are l ocated at the rear of the chassis. The r ear dust cove r should be 
r emoved. 

{a) Apply power t o the a!:!plifier. 

(b) Place the INPUT LEVEL control in the OFF positi on. 

(c) Set OUTPUT LEVEL contr ol to 30 {maximum cl,cckwise position). 

(d ) Set VOLUME I INITS CON'IBOL to i •• 

{ e ) Adjust OPERATE-TIME control to the 0 . 1 millioecond position. 

(r) Adjust RELEASE TIME control t o the 0 .1 secc nd position. 

{g) Soap the NORMAL-TEST svitch several times-, .1hile r otating the limiter 
Lance ~ )ntr ol , a position should be f ound whe re the OUTPUT LEVEL mete r needle 

~ t ~1 ind 1.,;a te a minimum deflection when the awl tch i s operated. 

NOTE 

Su::ie selection of tubes VlOl and Vl02 may be necessary for best results 
in balancing. 

( ,.> ) GAIN CONTROLS. - Because two gain contr .. la a r e pr·ovi.J.ed and oince t he 
tnput-nutput relation i s no t l lnear over part ,.,f the ... pt-rati• ~ range, the 
t:.- ► hod of adJusttng the contl'ol5 differr-1 f,·om th.at of th~ cunventl ona L &11p-
l1. fler s. '!'he f ollowing is a conv~nient :. • .: thod which r:.ay be used if desired. 

{a) Tiu·n INPU'l' LEVEL t o the OFF extreme , extr..!.:" counterclockwise 
position. 

(b) Turn OUTPUT I.EVEL to ::aximum, extreme clockwise position. 

{c) Apply power to amplifier. 

(d) Turn meter aelector ~knob tv position A, l lltlter ca thode current. 

(e ) W th th~ audio oigoal applied to input ter,..inals of amplifier, 
a1vnnce i nput control until there is a slight indicati ~n on meter, MlOl. 
T:~e wnount of ca thode current de~nds on the amount of gain reduction in effect. 
T"ois can be contr olled with the INPUT LEVEL control. 

l2 
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INSTALLATION AND 
INITIAL ADJUSTMENTS 

SECTION III 

(f) Advance OUTPUT LEVEL until the desired output i s obtained, as 

indicated by the volume indicat or me t e r, modulator me ter, etc . 

3, AMOllNl' OF CONTROL. 

The maximum amount of automatic control which the Type 2c~ amplifier can 

~rovide i s equivalent t o about 20 nb r educ t i on in gain . T.:.is limit gives 

a wide margin of safety under practical ly any condition of operation. 

In voi ce or communi cation service , it may be f ound desinble to use a 

high degr ee of control wit h a short release time . In high quality broad

cast service, however, a s l ow rel ease tim.e i s desi rable. 'i'.":ie recommended 

set t ing of the timing control s i s 0.3 millisecond LIMITER ~.i'ERATE time and 

2.5 seconds f or t he LIMITER RELEASE time . The compre~si on should be held 

t o 5 db or l e s s under t ypi cal pr ogram conditions • 

. 
OPtAATt TIM( AtLtASt T IME 

~@· @" (§) 

MILLIStCONOS StCON0S 

Figure 3-2. Opera te and Release 
Time Control s 

Figure 3-3- Normal. ~est Swll,.:h 

I t should be cl e~rly W'.!der ot o~ that the Type 26W Limiti'C.6 Amplifier 

cannot r t:pl ace the control operator in broadcnst servi ce. The Type 26W 
does supplement bi s efforts , and makes f or a be tter regulated program by 

reducing the bad effec ts 1Jf sudden high s ignal amplitudes 1,,-hlch the 

operator cannot control. If t he Opr;;RATE TDIB is set at the O.l milli

second position, t he lirni tlng act i on of the amplifier is fa.s t enough so 

that outages caused by modulator overload should be almo!rt. compl etely 

eliminated • 

1 
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SECTION IV 

1 . GENERAL. 

SEc·r:oN IV 

OPERATION 

OPERATION 

The s t e ps out l ined in this section may be used as a guide t o the r outine 
operation ~f t he equipment , subsequent t o completion of the initial adjust
ments . It i~ suggested that the operator r efe r to the Theory of Operation 
sec tion o~ thi s book f o r a more detailed ex-planntlon of the limiter amplifi er 
circuits . The l ocation of the me t er s and opera t i ~ ccntrols is shown i n 
Fi gure 4-1 . 

2 . ROUTI., :.. OPERATION·. 

o. . GAI ;I CONTROL. - Because tv0 gain controls are pr ovided and s ince the 
i nput-outpJ t relati on i s not linear ove r part of t he oper a ting range , the 
:-ie thod of ~ain control adj us t ment diffe r s f r om t hat of conventional ampli -
fier s . Th~ f ol l owing i s a convenient me t hod whi ch may be used if desired . 

( 1) ·~:-n INPUT LEVEL t o t he OFF extr eme countcr c l ock...,ise position. 

( 2 ) 'It;rn OUTPUT LEVJ:':L t o rr.aximum, extreme clockwise . 

(3) A; ply power t o amplifier. 

( i,) 'l".. .. rn meter -:.eJ ect,or kncb on pos i tion A, limi ter ca t hode curr ent. 

( J) Wi :.h the a udio .; lgnal applied t o i npu t t er minals of amplifier, 
a,lv'<nce iop~t control un til the :::-.? ter , MlOl , i ndicates the de!3ired amount 
JI' gai n r-ea..:cti on . Thio level wil 1. de termine the frequency or recurrent 
U!ni t e r vpe:-atioo and ia dependent upon the type of audio s ignal . 

(6) Advance output l evel unti l the desired output i s obtained, as 
indicated by the volume indicator meter , modulator me ter, etc . 

3. METERING. 

The mete r circuits provided per:nit a check on the operat ion of all ampli
f i er tubes <tnd meas urements of plate voltage. · The operating curr ents and 
pl ate voltage are read on the meter, MlOl, l ocated in the upper left hand 
corner of the panel. Individual rendi ngs are made by operating the METER 
SELECTOR switch. The following table lists approximate values of meter 
readings f or typical operation . 

14 
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Figure 4-1 . Operati ng Controls 
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SECTION IV OPERATION 

Meter 
Selector Me t er ?l.e ter 
Switch Ci rcuit Scale Reading 

A Vl02 Cl•-thode 0-15 db 0 to 5 db 
.B '/101 Ca :.hode 0 - 5 ma 3 ma 
C Vl03 ca·;hode 0 -5 ma 4 .3 ma 
D Vl04 Cathode 0-50 ma 25 ma 
E Vl05 Cathode 0 -50 ma 25 ma 
F Plate Voltage 0 -500 V . 325 v . 

4 . USE WITHOtrr LIMITER ACTI ON. 

If it is desired to operate the Type 26 Was a program a::lplifi er without 
l i miting action, the INPUT LEVEL Control sbo~ld be adjusted about 5 db below 
the verge of compression and the OUTPUT LEVEL Control shou:d be raised 
about 5 db. Rcm~val of V-102 wil l accomplish the same purpose • 

.. 

.. 

. ... 

.. 

... 
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MAillTENANCE SECTION V 

SECTION V 

MAI NTENANCE 

Thio radio equipment has been constructed of materials consi dered to be 

the best obtainable f or the purpose and is care fully inupected and adjusted 

at the factory . Sealed cap.acitors and tranoformers are used throughout . 

The use of electrolytic cap.acitors hau bee n restricted to the cathode circui ts 

with le~s than 50 volts potential . A minimum amount of mai ntenance wil l be 

. !'~quired . 

1. FUSE REPLACEMENT. 

The supply line fuse , FlOl, al amp. olo-blow, is located at the r ear 

l ower .left corner of the chassis . 

2 . TUBE REPLACEMENT. 

Toe performance of. the Type 26W amplifier depends to some extent on the 

characteristics of the tubes used. Each amplifier is shipped {unleos other 

wise ordered) with t wo oets of tubes which have been teuted and f ound to 

operate satisfacto1·ily in the amplifier. Replacement tubes can be obtai ned 

at any time from the Coll ins Radi o Company or can be obtained from any tube 

dealer . In the latter case it is advisable. t o try oeveral tubes , retaining 

the one having the l owest noise level i n each posi tion. 

The output staee is deHigned f or use with 1621 tubes , t r i ode connected . 

However, 6F61 s m:iy be sul dt ituted . The 1621 offero a longer continuity 

of service. 

3 , TROUBLE SHOOTING. 

a. GENERAL. - In case of failure or improper operation of the ampli f i er, 

an attempt shuuld be made to localize the fault . I n many cases the def ect 

will result in abncrc:.al plate current Ol' voltage measurements , and these 

readings may give a cl ue to the source of trouble . By means of systemati c 

checking , the troubl e can be narrowed down tp a single s t age , after whi ch 

inspection and l ocali zed che~king with test instruments can be used t o 

iuola te the fault . 

b . DISTORTION. - Excessive amplitude distortion can be caused by a 

def~ctive tube or by impr oper operating voltages. Al l tubes a ccompanying 

the amplifier are checked f or proper operation before l eaving the f actot'y . 

Over a period of tice the characteristics may change; it is t heref ore 

advisable to check the condi tion of the tubes occasionally to insure correct 

operati on . 

17 
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MAINTEUANCE Sf.CTION V 

• If t?le 
matcheJ 
result. 

push-pull output amplifier stage t ubes , cathode currents are not 
within one ma , di s t or tion in· the range of 50 to 100 cycles will 

However, the amount of di stortion i s not obj~ctionable. 

Practi cally every trouble which r esult :; in ampl i .tude dis t ortion will 
cause a change in me ter r eading. in one or mor e tubes, and hence can be 
located by the ~et ering sys tem in the amplifier. 

c. i;oISE. - Noi se in t he Type 26W Amplifier can be divided into three 
classes: (1) Hum, (2 ) Hiss, ( 3 ) Inte rmittent noi ses other than the two 
Just l i s t ed. The firs t two are usually present t o some degree in any 
ampl ifying sys t em. Their magnitude depends upon circuit design and unit 
construction. In the Type 26W these undesirable effects have been r educed 
t o a r.~gligible value, even at full gain . 

(1) HUM. 

(a) I nduction wil l occur onl y when t he unit i s near a very strong 
a l terroting magnetic fie l d . For this reason, the amplifier may usually 
be l ocated adjacent t o any o ther equipment . 

(b) Hum caused by def ective tube s can bes t be l ocated by substituti on 
of ot her tube s knovn t o be in good condition . . It is sugges ted that one or 
mor e spare tubes of each type be kept avai lable , 

(c ) No diffic1tl.ty should be experienced with hum due to improper 
groundi ng provided the 26W unit itself .i s grounded. 

(d) A defective powe r suppl y can cause hum due to insufficient filter
ing of the hi gh vol tage supply . The fi l t er condensers choul d be checked 
t o determine whether they are o p<"~ circuited i f hum from this source l u 
suspected. 

(2 ) HISS . - Hiss can be caused by defecti ve tubes as well a s by an 
open circuit in a l ow level stage. ln either case, it i e not likely t hat 
a sig~ wi l l pass tnr ough t he def ective s tage and thi s point should be 
checked firs t. The lef ective stage can be l ocated moat e:1,Jlly by pro • 
gr essively checking the output of each stage. Defective r est stors i n the 
lower level s tages can also cause hiss. 

(3) INTERMI'Pl'ENT NOISE. - I ntermittent noises are usually caused by 
faulty connections e ither in circuit wiring or in any circuit component. 
A good pr ocedure to f ollow in l ocating such trouble is to listen to the 
noi se i n headphones while removing fir r, t the input connecti ons, then the 
firs t t ·ilie , t hen each tube in turn until the noise stops . I t i s quite 
likely t hat t oe noise is associated "'1th the a pparatus or wiring connected 
with t~~ tube l ast r emoved. The associated a pparatus and wiring should be 
checked cl osely and if necessary, parts thought to be defective should be 
r epl acej "'1th others knovn t o be in good working order. 

19 
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SECTI ON V MAINTENANCE 

c! . VOLTAGE !•~ UREME.NTS. - The f ol lo\oling table lists typi cal voltages 
mea sured in t he cir cuit during nor.c:al opergti~n; All voltages were 
measured be t ween gr ound , chassi s and t he poi nt i ndicated us ing the hi ghes~ 
i:-eadable range ot· a 1000 ohm per volt voltmeter . The supply line vol tage 
was 115 volts . Readings muEtt be corrected f or other values of . line vol ta.ge . 

Tube? 

VlOl.- --

6N7 

Vl02 

6N7 

Vl03 

_ 6N7 
Vl04 
1621 
.(6F6 ) 
Vl05 
1621 

_{_6F6) 
Vl06 

_pH6GT/G 
Vl07 
5V4G or 
-T4 

Point of Tes t VJltage 

Ple. te No . 1 ( pin No . 6 ),-.------l.6o 
Pl ate No . 2 (pi n No . 3 ) l6o 
Plate Decoupling Resi s t or 320 
Cathode No , 1 (pin No . 8 ) 2.6 ,1/4. 
Plate No . 1 (pin No . 6 ) 125 l~ 
Plate No . 2 (pi n No . 3) 125 1eo 

Plate No . 1 ( pin No . 6) 
Plate No : 2 (pin No . 3) 
Plate Decoupli ng Resi s t or 
Cathode (~in No . 8) 
Plate (pin No . 4·) 

Plate supply vol tage 
Cathode (pin No. 8.) · 

Cathode (pin No . 8) 

Plate 
Cathode (pin No. 8) 

(pin No. 3) 
(pin No . ;) 

Fl l ter i nput 
Filter ou t put 

0 
20~30 
200 P,-.3 t!l 
320 ~ ~ 0 

4 - .!S"' 
320 · ~S'0-
28 

320 
28 

-30 
-30 
355 
340 

... 
e . lV HS'rANc ·J :-!. \. UHEMENTS . - The f o llowl ng table 11s ts typi cal r e s i s t..unce 

,r.rl- rernents . ,U I mca:;w·ement.; ar e be tween tube socket terminal and gr ound . 

Pl . 
N 

1 

2 

J 

4 

5 

6 

7 

8 

20 

VlOl 
( 6N"') 

gnd 

.65 

gnd 

.65 

210,000 50,000 

6,000 900 

6 ,000 510,000 

210,000 6o,OOO 

.65 

1, 000 

.65 

500 

V:i03 
( 6N ( ) 

gnd 

.65 

Vl04 
(1621) 

god 

450,000 25,000 

4 meg 

4 meg 

20,000 

.65 

200 

25,000 

200,000 

.65 

500 

V:!.05 
(1621} 

god 

25,000 

25 ,000 

200 , 000 

.65 

500 

Vlo6 
( 6HN;T/G ) 

gnd 

.65 

4 meg 

4 meg 

210,000 

.65 

4 meg 

Vl07 
( , v·,u) 

gnd 

25,000 

550 

550 

25,000 

f 
I 

... 
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SECTIONS V-VI 

4 . REPLACEMENT PARTS. 

The detaiied parts list which f oll ows in tte n1ex·c secti on of the book will 
&id in t he choice of correct r eplacement parts . Should the Type 26W a~p
lifi e r de velop difficulties whi ch canno t be banclled in the fie ld, the factor y 
should be notified. Howe ve r , it i s difficult t o suggest possi ble soluti ons 
unless complete informati on i s given as to the s ;ymptoms and behavior of the 
equi pment. 

1 . INTRODUCTION. 

SECTION VI 

PAR.TS LIST 

Component parts of the 'fype 26W Limiter Amplifier are identi fied by ~eans. 
o f symbol rlcsign:1tions . Whereve r it i s r equired t o r e f e rence a component , 
the same symbol designation i o used . T:lUs , a pa:rt appearing o n a simplified 
schematic , a corr.plete circuit diagram, a wiring diagram, photograph o r lay
out drawin~, will always be identified by means ,of the s ame oymbol desig
nation . These oy::.bol designations identify t he -vari ous comp,)nent parts which 
ap~ar in the following parts lists . 

Only one Symbo l Designation is a ssigned to cov1er component parts with 
,111l tiplt' clectric'll or mechanical characteristic is . Howe ver , s ince a t tlme s 
H i s deuir ::ibl~ J irle ritlfy cei·tain electrical o:r mechani, al secti ons o f 
tht>Jl' comp n~nt; f-.i l'ts, ·m.ffix letters are added ,_.he n ne,"'es sar y. Thus , 
~-l ,A, C-121B, and C-121C i dentify each section of triple cAp~citor C-121 . 

The a p}v,betical portie,n of symbo l desii1na tion1s have been selected f r om 
the f o l l v " ng 11 s •• in accordance with the class ilf ica t i on of the compone n t 
parts concerned . 

Str uctural parts , panels, frames, casti ng1s , etc . 
Mot o r s and o the r pr ime movers , se lf - synchironous mot ors , etc . 
Capac i t ors o f all types . 
Dry d iuc r ec t i f i ers. 
Dynamo'.:.ors. 
Mis cellaneous electrical parts: Insulator s , Knobs, brushes, e t c . 
Fuses. 
Ge nerat or s , exc i ters , etc . 

(A) 
(B) 
(c) 
(CR) 
(D) 
(E) 
(F) 
(G) 
(H) 
(I) 
( J) 
(K) 
{L) 

aardware , sc r ews, bolt s , studs, pins, s napslides , e tc. 
Ind i cating devices { e xc·ept mete t·s and thermometer s), pi lot lamps , etc . 
Jacks and receptacles {stati onary) . 
Contactors , relays, cir cuit breakers , e tc .. 
In<.luctors , RF, and AF . 

... 
... 
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SECTION VI 

(M) Meters of all types , gauges , thermomet ers, etc. 
(N) Naceplates , dials, charts, etc • . 

PARTS LIST 

( 0 ) Me_c~anical parts , bearings, &ha.fts-, couplings, gear o, ferrules, 
flexible shafts , hcu:.;ings, etc. 

(P) Plugs . 
(Q) Diaphrams , (microphone , t elephone , projector, etc.). 
(R) Resistors, fixed and variable , potentiometers , etc . 
(s) Switches , interlocks, thermostats . 
(T) Transformers, RF, AF and power. · 
(U) Hydraulic parts . 
(V) Vacuwn and gaseous discharge tubes. 
(w) Wires, interconnecting cables, without plugs. 
(X) Sockets. 
(Y) Mech$J.nical oscillator s·, crystalq , oognetestriction tubes, etc. 
(Z) Fi l ters, IF transfor~ers, compound tuned c ircui~ assemblies , etc ., in 

a common container. 

ITEM 

ClOl 

ClQ2 

C1.03 

Ci.04 

22 

CIRCUIT FUNCTION 

Plate supply bypass 

... 

Output amplifier 
couplirle) 

Output amplifier 
coupling 

r 

Plate suppl y filter 

DESCRIPI'ION 

CAPACITOR: Fixed; paper 
di electric; 4 mf +11~ -15','; 
600 WV; 1-1/2" diam x 4 -
1/ 2" long hermetically 
.sealed me~al case; no in
t ernal connections to case; 
mtg stud tapped 3/4 -16 NF-2; 
two solder lug terminals. 

CAPACITOR : Fixed; paper 
dielectric; ,5 mf ±10'1,; 
600 WV; 7 / 8" X l" x 1-
13/16" sealed metal case; 
-two mtg lugs; eacli with 
3/16" diam hole on 2-1/8" 
mtg/c; two solder lug ter
minals on side of case . 

CAPACITOR: Fixed; paper 
dielectric; .5 mf ±1~; 
6oO WV; 7/8" x l" x 1-
13/16" sealed metal case; 
two mtg lugs; each with 
3/16" diam hole on 2-1/8" 
mtg/c; two solder lug 
terminals on side of case. 

CAPACITOR: Fixed; paper 
dielectric; 4 mf +4~ 
-15','; 6oo WV; 1-1/2" diam 
x 4-1/2" l ong hermetically 
sealed me tal caoe; no in
t ernal connections to case; 
mtg stud tapped 3/4-16 NF-2; 
two solder lug terminals . 

PART NUMBER 

961 3005 00 

956 ooo6 00 

956 ooo6 00 

961 3005 00 . 

., 
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PARTS LIST 

ITEM CIRCUI'r FUNCTION 

Cl05 Transi ent voltage fi l t er 

Cl06 Output amplifier 
bypass 

Cl07 limiter control 
coupling 

Clo8 Limiter control 
coupling 

Cl09 Limi ter time constant 

Cll O Plate supply filter 

:::>ESCR IPrION 

CAPACITOR : Fixed; el ectrolytic ; 
20 mf +10~ -l~; 100 WV; 3/ 4" 
x l" x 2-1/ 8" sealed metal case; 
t wo mtg lugs, each with 3/ 16" 
diam holes , on 2 -1/8" r::1tg/ c ; 
two solder lug terminals on 
side of case. 

CAPACITOR: Fixed; electrolytic; 
20 mf +lOOp -10'1,; 100 WV; 3/4" 
x l" x 2-1/8 " sealed metal 
case; two otg lugs, each with 
3/16" diam hol es, on 2- 1/8" 
mtg/c; t wo solder lug t erminals 
on s i de of case. 

CAPACITOR : Fixed; ~per 
dielectri c; 1 mf +4~ -15'1,; 
1200 TV; 6co WV; l♦l/64" x l -
5/16" x 2-1/4"; sealed metal 
case ; mounttd with external 
clamp; solde r lug terminals . 

CAPACITOR : Fixed; paper 
dielectric ; 1 mf +40'1, -15'1,; 
1200 TV; 6oO WV; 41/64" x 
1 -5/ 16" x 2 -1/ 4"; seal ed 
metal case; mounted with ex
ternal clamp; solder l ug 
terminals. 

CAPACITOR : Fixed; paper 
dielectric; . 25 mf ±2~; 
600 WV; 3/4" X l" X 1 -13/ 
16" sealed metal case; two 
mtg lugs , each with 3/16" 
diam holes , on 2-1/8" mtg/c; 
solder lug terminals on s ide 
of case. 

CAPACITOR: Fixed; paper 
dielectric; 4 mf +40'1, -15i; 
600 WV; 1 -1/2" diam x 4-
1/2" lone hermetically sealed 
metal case ; no internal con
nections t o case; mtg stud 
tapped 3/4-16 NF -2; two 
solder lug terminals. 

' I , 

SECTION VI 

• PART NUMBEr 

183 3310 0( 

183 3310 OC 

. 

930 0022 oc 

930 0022 00 

♦ 

956 2058 40 

961 3005 00 
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SEC'i'ION VI PARTS LIST 

-----+-----------1---------------+------t 
Clll 

CIRCUIT FUNCTION 

Plate supply filter 

DESCRIPTION PART NUMBER 

CAPACITOR: Fixed; paper 961 3005 00 
dielectric; 4 mf +40'1i -15,~; 
600 WV; 1-1/2" diam x 4-1/2" 
long hermetica'ily sealed 
metal cn:;e; no .:.nternal con-
nections to case; mtg stucl 
tapped 3/4 -16 llF-2; two· 
solder lug terminals. 

Cll2 Plate supply filter CAPACITOR: Fixed; paper 961 3005 OJ 
dielectric; 4 mf +40'1, -15~~; 
600 WV; 1-1/2" diam x 4-1/2" 
long hermetically sealed nnetal 
case; no internal c onnectJLons 
to case ; mtg stud tapped 3/4-
16 NF-2; two solder lug 
terminals. 

Cll3 Bias supply filter CAPACITOR : Fixed; paper 961 3005 00 
dielectric; 4 mf +40'1, -15,~; 
6oo WV; 1-1/2" diam x 4-1/2" 
long hermetically sealed naetal 

J. 
case; no internal connect1Lons 
t o case; mtg stud tapped J/4 -
16 NF-2; tvo solder lug 
terminals. 

ElOl V.U. multiplier knob KNOB: Aluminum; 1-1/8" diam; 507 4228 00 
5/8" l ong. 

El02 Meter ::;elector knob KNOB : Alu.,ninum; 1-1/8" dieun; 507 4227 00 
5/8" long. 

EL03 Input level knob 
.. 

KNOB: Aluminum; 2-1/2" diE~m; 507 3282 '00 
1-1/16" long • . 

El04 Output level knob KNOB: Aluminum; 2-1/2" dieun; 507 3282 00 
1-1/16" long. 

El05 Tube access door knob KNOB: Aluminum; 19/32" diEUDj 502 7127 00 
27/32" long. 

FlOl Power source fuse FUSE : . 1 amp; 250 v; Slo -B].o; 264 428o 00 
1/4" diam; 1-1/4" l ong; glass 
enclosed; cartridge type 

24 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

PARTS LI ST 

.e ITEM CIRCUIT 1' UNCTION 

LlOl PlatP. supply filter 

Ll02 Plate supply fi i ter 

MlOl Cur.rent and voltage 

Ml02 Audio l evel indicator 

RlOl Input pad 

Rl02 Input pad 

Rl03 lnput pad 

Rl04 I nput pad 

- --

SECTION VI 

DESCRIPTION P/1.RT NUMBF.R 

REACrOR : Filte r choke; 12 hy; 678 0056 00 
110 ma at 10 v r ms ; 240 ohm 
de reoiatance ; sealed metal 
case 2,70" x 2 .85" x 3 ,73" 
excluding t errrJ.nals ; 4 i ntegral 
8-32 NC -2 mtg studs on 1.88" 
x 2" mtg/c; solder post 
terminals . 

REACTOR: Fil ter choke; 12 hy; 678 0056 00 
110 ma at 10 v r ms; 240 ohm 
de resi stance; seal ed metal 

· case 2,70" x 2 .85" x 3-73" 
excluding terminals; 4 
integral 8 -32 I,C-2 mtg studs 
on 1. 88" x 2" ctg/ c ; solder . 
po~t ter minals . 

METER : 0-5; 0-50; 0 -5:x>; 50 458 0413 20 
s1~ale divisions ; 0 -1 ca de; 
'<fl, accurP.C.Y; ±li; 3" squar e 
case . 

METER : Volume level indi cator; 
" -20" to "O" to "+3"; "-20" 

. tJ "O" in black; "O" to "+3" 
in red; 3" square. 

RESI STOR : Fixed composi t i on; 
4700 ohm :Hai; l w; 3/ 4" long 
7/ 25" diam; t wo axial vi.re 
leads . 

RESISTOR : Fixed composi t i on; 
4700 ohm Hai; 1 w; 3/ 4" l ong; 
7/25" diam; t wo axial. vi.re 
leads. 

RESI STOR :. Fixed composition; 
240 ohm ±5i ; lw; 3/ 4" l ong; 
7/25" di am; two axial vi.re 
l eads . 

RESISTOR : Fixed composition; 
240 ohm ±5i; 1 w; 3/4" l ong; 
7/ 25" d i am; two axia l vi.re 
l eads . 

~55 1500 00 

745 3ll4 00 

745 3ll4 00 

745 306o 00 

745 3o6o 00 

25 
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SECTION VI 

ITEM CIRCUIT FUNCTION 

Rl05 Input pad 

R::..06 Input pad 

Rl07 Input. pad 

Rlo8 Input pad 

Rl09 Input pad 

RH O Input pad-

. 
Rlll . . ,. . 

Rll2 Input level c:ontrol 

. 
I . 

Rl.12A Input level control 

Rll2B Input level control 

Rll3 Ipput amplifier 
c&.thode 

26 

' 

.. 

PARTS LIST 

DESCRI PTION PART NUMBER . 

RESI STOH: Fixed compos i t i .on; 745 3060 00 
240 ohm ±51,; 1 w; 3/ 4" l eong; 
7/25" d i am; two axial wire 
l eads. 

RESI STOR : Fixed compos iti.on; 745 3060 00 
240 ohm ±51,; lw; 3/4" l onig; 
7/ 25" diam; t wo axi a l wire 
l eads . 

RESISTOR : Fixed composition; 745 3o6o 00 
240 ohm ±51,; l v, 3/4" l ong; 
7/ 25" di am; twc axial wire 
leads. 

. 
RESISTOR: Fixed composition; 745 306o 00 

24o ohm ±51,; 1 w; 3/4" l orig; 
7/25" diam; two a xial wire 
leads. 

RESIS'roR : Fixed composition; 
240 ohm ±5'/,; l w; 3/4" l ong; 
7/ 25" diam; two axial wire 
l eads. 

745 306o 00 

RESISTOR; Fixed composition;· 745 3047 00 
120 nhm ±5'/,; 1 w; 3/ 4" l ong; 
7/2';;" diam; two axial wi~e 
leads • 

RESISTOR: Attenuator, dual 378 0001 00 
pot; 50,000 ohm per sectj.,on; 
1 db per s t ep-attenuation; 30 
s t eps ; 2-3/4" diam; 3-3/3:2" 
l ong. 

Section of Rll2. 

Section of Rll2. 

RESISTOR: Fixed composi ticm; 
1000 ohm H~; 1 watt; . 213" 
diam; 3/4" l ong; two axial 
wire leads . 

745 3o86 00 

l 
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PARTS LIST SECTION VI 

- ITEM · CIBCUIT FUNCTION DESCRIPTION PART HUMBER 

Rll4 In:r,..1t amplifi er RESISTOR: -Fixed ; preci si on; 721. 2506 00 
cathode metering wire wound; 25 ohm :t1i; 1 

watt ; 5 v max; 200 ma max; 
9/16" diam; 9/ 16" l ong; two 
axial wire leads . 

R115 Plat e supply voltage Rl~SI STOR: Fixed composi t i on; · 745 3086 00 
dropping 1000 ohm ±101,; 1 watt; .28" 

di am; 3/4" l ong; t wo axial 
wir e leads . 

Rll6 Plate supply voltage RESI STOR : Fixed compos i t i on; 745 5141 00 
droppi ng 22,000 ohm ±51,; 2 watt s ; 

2/ 5" di am; 1-2/ 5" l ong; two 
axial wire l eads . 

Rll7 Plate supply voltage RESI STOR: Fixed Composjti on; 745 5141 00 
dropping_ 22, 000 ohm ±51,; 2 watts; 

2/5" diam; 1 -2/ 5" l ong; two 
axial wire leads . 

Rll8 Limit er br i dge RESI STOR: Fixed composition; 745 5134 00 
15, 000 ohm ±51,; 2 watts; 
2/ 5" diam; 1 -2/ 5" l ong; two 

- axial wire l eads . 

Rll9 Lim! ter bridge RESI STOR : Fi xed composition; 745 5141 00 
22, 000 ohm ±51,; 2 watts; 
2/ 5" diam; 1 -2/ 5" l ong; t wo 
axi al wire l eads . 

Rl2v Limiter br idge RESI STOR : Fixed composition; 745 5141 00 
22, 000 ohm ±51,; 2 watts; 

- 2/ 5" di am; 1 -2/ 5" l ong; t vo 
' -axial wire l eads. 

Rl21 Limiter bridge RESISTOR : Fixed ,composition; 745 5134 00 
15, 000 ohm ±51,; :2 vatts; 
2/ 5" diam; 1 -2/5'" l ong; t vo 
axi al wire l eads . . 

Rl 22 Limiter cathode RESISTOR : Fi xed; precisi on; 
wire wound; 200 1ohm ±11,; 

721 2006 00 

l watt; 14 .1 v max; 70 .7 ma - -
max; 9/16" di am; 9/ 1611 l ong; 

. 
t wo axial wire l1eads. 

-

• - 27 
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SECTION VI PARTS LIST 

IT£M CIRCUI'£ FUNCTI CN D~SCRIP1'ION PART NUMBER -
Rl23 Li1:1iter bridge RESI5TCR : Fixed composition; 745 5134 00 

15,0CO ohm t 51,; 2 watts; ?./5" 
diam; 1-2/5" l ong; two axial 
wire leads . 

Rl24 Limiter bridge RESISTOR : Fixed composition; 745 5134 00 
. 15,000 ohm ±51,; 2 vat.ts; 

2/5" diam; 1 .. 2/5" long; t wo · 
axial wire l eads. 

Rl.25 Output amplifier Vl03 RESI STOR: Fixed compositi on; 745 3o86 00 
cathode 1000 ohm ±101,; l watt; 3/4" 

long; 7/25" diam; ;.wo axial 
wire leads. 

:U26 Output amplifier Vl03 RESISTOR : Fi xed; precis i on; 721 2506 00 
cathode metering wire wound; 25 ohm ±11,; l 

watt; 5 v oax; 200 ma max; 
9/16" diam; 9/ 16" long; two 
axial wire l eads. 

R:.27 Output amplifier Vl03 RES~STOR: Fixed; composition; 745 3111~ 00 
plate voltage dropping 4700 ohm ±lo1,; 1 watt; 3/4" 

l ong; 7 / 25'.' diam~ t wo axial 
wire leads. 

Rl28 Output amplifi er Vl03 RESISTOR : fixed cooposition; 745 5150 00 -plate 47,000 ohm ±1oi; 2 watts; 
2/5" diam; 1-2/ 5" long; two - axial wire leads . 

Rl29 Output amplif.:.er Vl03 RESI STOR: Fixed co~~osition; 745 5156 00 
plate 47 ,000 ohm ±lO'i ; 2 watts; 

2/5" diam; 1-2/ 5" lung; two ~ 

' r axial wire l eads. 

Rl30 Output amplifier Vl05 RESISTOR: Fixed cvrnposition; 745 3184 00 
grid 0 .22 megoha:. ±lei; 1 watt ; 

3/4" l ong; 7 / 2'5" diam; t wo 
axi al wire leads. 

nl31 Output amplifier V1Ql1 RESISTOR: : i xed composition; 745 3184 00 

grid 0.22 me60~ ±lo1,; 1 watt; 
3/4" l ocg; 7/ 25" diam; two 
axial wire leads • .. 

28 
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PARTS LIST 

ITE.M CIRCUIT fUNCTION DESCRIPl'ION 

Rl32 Output aoplifier cathode RESISTOR: Fixed composition; 
1)00 ohm ±10',t,; 2 vatts;. 
2/5" diam; 1-2/5" long; tvo 
axial vire leads, 

Rl33 Output amplifier cathode RESISTOR: Fixed composition: 
1000 ohm ±10',t,; 2 vatts; 
2/ 5" diam; 1-2/5" long; two 
a~ial wire leads. 

Rl34 Output aoplifier Vl04 
cathode metering 

Rl35 Output amplifier Vl05 
cathode metering . 

Rl36 0utput level attenuator 

Rl37 VU indicator multipl!."er 

R138 Limiter time constant 

Rl39 Li.miter time constant 

Rl40 Limiter time constRnt 

RESISTOR : Fixed; precision; 
wire wound; 2,04 ohm ±li; 
1 vatt; 1 .428 v max; 700 ma 
max; 9/1611 diam; 9/16" long. 

RESISTOR: Fixed; precision; 
vlre vound; 2,04 ohm ±li; 
1 V3tt; 1.428 v max; 100 ma 
max; 9/16" diam; 9/16" long. 

RESISTOR: Attenuator; "T" 
netvork; variable; 1 db at 
t enuation per step; 30 ste,PSi 
600 ohm; 2-3/4" <!!.am; 3-3/32" 
long, 

RESISTOR: Attenuator; var
iable; 7500 ohm input, 3900 
oh.~ output; 2 VU attenuation 
per step; 12 contact points; 
1-3/4" diam; 2 -3/4" long. 

RESISTOR: Fix~d composition; 
82J ohm uoi; l watt; 3/4" 
l cng; 7/2511 diam; two axial 
wire l eads. 

RESISTOR: F:J.xed composition; 
2700 ohm ±10',t,; l watt; 3/4" 
l ong; 7/25" diam; two axial 
wire leads. 

RESISTOR: Fixed composition; 
8200 ohm ±10',t,; 1 watt; 3/4" 
long; 7/25" diam; two axial 
wire leads • 

l 

- l 
SECTI OU VI 

PART ff.,1-IBER 

745 5o86 00 

745 5086 00 

721 0007 00 

721 0007 00 

378 0002 00 

378 4o6o 00 

745 3083 oo 

745 3lo4 00 

745 3125 00 

29 
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I 
SEGTION VI P~TS LIST 

-ITEM CIBCUIT FUNCTION DESCRIPTION PART NUMBER 

Rl41 Limiter time constant RESISTOR: Fixed composition; 745 3146' 00 
27, 000 ohm ±1~; 1 watt; 3/4" 
long; 7/25" diam; two axial 
wire leads. 

R.l42 Limiter time constant RESISTOR: Fixed composition; 745 3195, 00 
0.39 megohm ±1~; 1 watt; 
3/4" l ong; 7/25" diam; two 
axial wire leads. 

Rl43 Lirni ter time constant RESISTOR : Fixed compositi cn; 745 .3219 00 
1.5 megohm ±l~; l watt; 
3/4" long; 7/25" diam; two 
axial wire l eads . 

Rl44 Limiter time constant RESISTOR: Fixed composition; 745 3226 00 
2 ,2 megohm ±1~; 1 watt; 
3/4" long; 7/25" diam; two 
axial wire leads. 

Rl45 Limiter time constant RESISTOR: Fixed composition; 745 3244 00 
5.6 megohm ±1~; l watt; 
3/4" long; 7/25" diam; two 
axial wire leads . -

Rl46 Limiter time constant RESISTOR: Fixed composition; 745 3254 00 
10 megohm ±1~; 1 watt; 3/4" 
long; 7/25" diam; two axial 
wire leads . 

. 

. ~ 

Rl47 Bias Voltage RESISTOR: Fixed composition; 745 3142 00 
22,000 ohm ±1oi; 1 watt; 3/4' 

. long; 7/25" diam; two axial 

• . wire l eads • . 
Rl48 Blas Voltage RESISTOR: Fixed composition: 745 3142 00 

22,000 ohm ±1~; l watt; 3/4' 
long; 7/25" diam; two axial 
wire leads . 

Rl49 Bias supply voltage RESISTOR: Fixed; wire wound; 710 1500 00 
divider 500 ohm t5i; 10 watts; 70 v 

max; 141 m max; 13/32" diam; 
1-3/4" long. 

Rl50 Meter ~ultiplier RESISTOR: Fixed; precision; 722 5004 6o 
wire wound; 500,000 ohm ±1i; I 0.32 watts ; 400 v max; o.8 
ma max; 9/16" diam; l" lon11. 

I . 
• I 

30 
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• 
PARTS LIST 

I ':'EM CIRCUIT FUNCTION 

Rl 51 Bias s~pply voltage 
filter 

Rl52 Li::rl.ter grid bi as 

Rl53 Transient voltage 
divider 

Rl54 Limiter bal anr.e control 

Rl 54A Limiter balancing 

Rl54B Limiter ba l ancing 

Rl55 Transient voltage 
divider 

Rl 56 Input pad 

Rl57 Input pad 

SlOl Oper ate t i me adj ustment 

Sl02 Release t ime adjustment 

· DESCRIPl'ION 

RESISTOR: Fixed co~posi tion ; 
4700 ohc ±l oi; 1 watt; 3/ 4" 
long; 7 / 25" di am; t .10 axi a l 
wire leads . 

RESI STOR: Fixed co~position; 
2i, ooo oh:n Hai; 1 .-att; 3/ 4" 
l ong; 7/25" diam; t .10 axi a l 
wire leads. 

RESI STOR : Fixed conposition; 
4700 ohm, ±loi; l watt; 3/ 4" 
1-:>ng; 7 / 25" di am; two axi.al 
wire leads . 

RESISTOR: Dual contr ol. pot; 
variable; wir e wound; 2000 
ohm Hai; 1 -3/ 5" diam; l -
13/ 16" l ong. 

Secti on of Rl54 . 

Section. of Rl54. 

RE3I STOR: Fi xed co~posi t i on; 
3300 ohm ±l oi; 1 watt ; 3/ 4" 
l ong; 7/ 25" d i am; t vo axial 
wire l eads . 

RESISTOR: Fixed co~pos i t i on; 
470 ohm ±5i; 1 wa tt; 3/4" 
long; 7 / 25" diam; t v'.> axi.al 
vire l eads . 

RESISTOR: Fixed co~posi t i on; 
470 ohm ±5i; 1 watt; 3/4" 
long; 7/25" diam; tvo axial 
vire l eads , 

SWITCH: Tap, 1 pole; 5 po
. sition; 1 section; non

shorting; 1-1/4" diam; 
1 -9 /16" long • 

SWITCH: Tap ; 1 pole ; 5 po
si t i on; 1 section; non
sbor t i ng; 1 -1/4" diam; l-
9/16" long . · 

I 
SECTION VI 

PA?. T NUMB.ER 

745 3114 00 

745 3142 00 

745 3114 00 

376 1002 00 

745 3107 00 

745 3071 00 

745 3071 00 

259 8410 00 
. 

259 8410 00 

31 
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SECTION VI 

ITEM CIRCUIT FUNCTION 

5103 Me t er selector switch 

Sl03A Me t er selector switch 

S103B Meter selector switch 

!3104 Normal-tes t switch 

TlOl Input audio coupling 

Tl02 Interstage coupljng 

' . . -
' 

-
-

• 

Tl03 Output audio coupling 

-. 
I 

32 

DESCRIPI'ION 

SWITCH: Tap; 2 pole; 6 po
sition; l section; non
·shorting; 30° detect with 
stop; 1-1/4" dirun; 1-9/16" 
long. 

Section of ~103 . 

Section of s103. 

SWITC~: Toggle; DPDP; 1 amp 
250 v; 3 amps 125 v; 33/64" 
X 1-3/8" X 1-5/8" • 

TRANSFORMER: High f idelity 
audio ; Pri; 600 ohm, CT; 
Sec: 30,000 ohm, CT; 1000 
TV insulation; Freq response 
±0.5 db 30 - 15,000 cps; 
sealed metal case 2 .97" x 
3.23" x 3.86" excluding ter
minals; 4 integral mtg studs 
tapped 8-32 NC-2 on 2 .13" x 
2 .38" mtg/c; solder post 
terminals . 

TRANSFORMER: Special balanced 
limiter interstage audio; Pri 
#1 and Sec #1 turns ratio 1 to 
1, Pri #2 and Sec #2 turns 
ratio l to l; 1000 TV insula
tion; Freq response ±0.5 db 
30 -15, 000 cps; sealed metal 
case 2 -9/16" diam x 3-3/8" 
overall, excluding terminals; 
Four .169" diam mtg holes on 
2 -3/32" x 2-3/32" mtg/c; solder 
post terminals. 

TRANSFORMER: high fidelity audio 
Pri : 5000 ohm, tapped at 3000 
ohm CT; Sec: 600 ohm CT; Freq 
response ±0 . 5 db 30 - 15,000 
cps; 1500 TV; 3" x 3" x 3-3/3" 
excluding terminals; 4 mtg 
holes on 2-3/8" x 2-3/8" mtg/c; 
solder post terminals . 

PARTS LIST 

F..IBT NUMBER 

259 1041 00 

266 0002 00 

677 0057 00 

677 0055 00 

. I 

677 0054 00 

.( 
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P,\P1'S LIST 

I'.rE:!•I 

T104 

VlOl 

Vl02 

Vl03 

Vl04 

Vl05 

v106 

Vl07 

XlOl 

CIRCUIT FUNCTI ON 

Power tra nsf orme r 

I nput amplifi er 

Liro.1ter 

Output amplifier 

Output amplifi er 

Output ampli fier 

DESCRI.Pl'ION 

TRANSFORMER : Rectifie r plate: 
f ilament and amplifier f i l a
ments; Pri: 105, 110 , 115, 
120 a nd 125 V. 50/ 60 cps ; 
2500 TV; Sec No . 1: 6 . 3 Vat 
5A, CT; Sec No . _2: 5 V at 2A, 
CT; Sec No . 3 : 650 V at lA , 
CT; sea l ed me tal case, 3 . 28o" · 
x 3 .650" x 4 .670" ; 4 integr a l 
10-32 NF -2 mtg studs on 2 .38" 
x 2 .63" mtg/ c ; sol der post 
t er mi nal s . 

TUBE : Type 6N"( ; twin t r i ode. 

TUBE: Type 6N7GT/G; t w1.n 
tri ode . 

TUBE: Type 6N7; t win 
triode . 

TUBE: Type 1621 (6F6) ; powe r 
amplifi er pentode. 

TUBE: Type l621 (6F6); power 
ampli fie r pentode. 

Li mi t er cont r ol TUBE: Type 6H6GT/G; t win 
r ecti f i e r di ode , rectif ier. 

Plate suppl y recti fier TUBE: Type 5V4G; full
wave high -vacuum r ectifie r. 

Socket for VlOl SOCKET, TUBE: Oct al ; cne pi ece 
saddle mtg; two .156" diam 
holes on 1 - 5/16" mtg/c , r ound· 
bakelite body 1-3/16" d i am x 
1/2 h excluding t erminals, 
phosphor-br onze ; cad plated 
contacts . 

Xl02 Socket for Vl02 SOCKET, '!'m',E: Octal; one piece 
saddle mtg; two .156" diam 
holes on 1 -5/16" mt g/ c , r ound 
bakelit e body 1 -3/16" diam x 
1/ 2 b excludi ng t erminals, 
phosphor -bronze; cad plated 
contac-ts . 

' 

SECTION VI 

PART NUMBEF 

672 0053 0( 

255 0134 oc 

255 0134 OC 

255 0134 QC 

257 0039 OC 

257 0039 QC 

255 Ol8o QC 

255 oo81 QC 

220 1850 00 

220 1850 00 

33 
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SF.CTION VI 

ITEM CIRCUIT FUNCTION 

Xl03 Socket f or V!.03 

Xl04 · Socket for Vl04 

Xl05 Socket f or V105 

x106 Socket for Vlo6 

Xl07 Socket f or Vl07 

34 

PARTS LIST 

DBSCRIPI'ION PART NUMBER 

SOCKET, TUBE: Octal; one piece 220 1850 00 
saddle mtg; two .156" diam 
holes on 1 -5/ 16" mtg/c, r ound 
bakelite body .1-3/16" diam x 
1/ 2 h excluding t e rcinals, 
phosphor-bronze ; cad plated 
contacts . 

SOCKET, '1'1.JBE: Octal; one piece 220 1850 00 
saddle mtg; two .156" diam 
hoies on 1-5/16" mtg/c, r ound 
bakelite body 1-3/16" diam x 
1/2 h ·excluding t erminals, 
phosphor-bronze; cad plated 
contacts . 

SOCKET, TUBE: Octal; one piece 220 1850 00 
saddle mtg; two .156" diam 
holes on 1 -5/16" mtg/ c, rour.d 
bakelite body 1-3/16" diam x 
1/2 h e xcluding terminals , 
phosphor-br onze; cad plated 
contacts. · 

SOCKET., TUBE: Octal; one piece 220 1850 00 
saddle mtg; two .156" diam 
holes on 1-5/1611 rutg/c , round 
bakelite body 1-3/16" diam x 
1/2 h excluding terminals, 
phosphor~bronze; cad plated 
contacts. 

SOCKET, TUBE: Octal; one piece 220 1850 00 
saddle mtg; two .156" diam 
hales on 1-5/16" mtg/c, round 
bakelite body 1-J/16" di am x 
1/2 h excluding terminals, 
phosphor-bronze; cad plated 
contacts. 
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Mi scr::LLANEOUS DRI..WINGS 

.... 

SECTION VII 

MISCELLANEOUS DRAWINGS 

.J 

SECTIOH VII 
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Figure 7-1. Parts Arrangement- -Paneil Removed 
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AFOR 200 OHM u,iE 

I I) REMOVE STRAP FROM I TOE, 2 TOH. 
(2lCONP<ECT ITOB, 2TOC,FTOJ, GTOK, 
(3)CONNECT E1'0F, G TOH. 

8.FOR 600 OHM Ll"IE • USE AS FURNISHED 

C. FOR 10,000 OHM BRIDGING, 
(I) REMOVE STR/.? FROM I TOE, 2 TOH. 
(2) CONNECT I TO A, 2 TO D. 

D FOR LEVELS EXCEEDING O VU . 
(I) REMOVE STF:.P FROM E TON, H TO Q 

T·IOI 

2 

(2lCONNECT N TO L, E TO J, HTC K, M TOQ. 
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Figure 7-4 . 26W Limiting Characteristics Curve 
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HOOK-UP W IRE CODE 

The r h,1r.11:tl'rist1cs of the hook-up wi re us t'd in this e quipment a re 1r.J1cated by groups of symbols on the 

d ia gr ams. t::acti symbol g roup consists of a ma ximum o f thr ee lette r s follo,,.-cd by a maximum of three 

nume rals. Whe n three le tte r s a re used the fl r i.t indicates the tn e of ure. th~ seco nd re;,res1>nts the s ize 

or wi re . and the third 1s the l etter .. 5 .. . used o nly whe n the wire is sh1el~cd. Whe n two letters a r e used . the 

fi r s t and second lette r s indicate e ithe r the type and s ize of wire o r the s1u- c,f wire and s hie:d1ng. respPctlvely. 

When one le tte r 1s used 1t indicates t he wire s ize only. T he fi r st numer al ind icates the co!o r of the wir e body 

and the second and thi rd nume rals . If any. represent the coior s uf t r acers. all nume rals bemg In accordance 

with the standar d RT MA and JAN· C-76 color code. 

T he s ymbols are assi~ne d acco rding to t he following table. 

FIRST TYPE O F WIRE 
LETTER 

SEC01'D A\\G- THIRD 
LETTER WIRE SIZE LETTER -

A Cotton Br aid Over Plas tic ( Fo r mer ly A • 22 s Shielded 

AN-J-C-48) B • 20 No ne Uns hie lded 

B Ous bar . Round Tinned C •1 8 

C J nn Type WL(600 Vo lts) D •1 6 S UMD ER OR BODY OR 

D Mlnl.iture Jan Wire E •14 L ETTER T RACER 

E F •12 COLOR 

F Extra Fle xible Varnished Cambric G •10 

G Ge ne ral Electric Dellabeston H •8 0 Black 

H KE L- F ( M<muchlo rot rifluo roethylenc ) J •6 l Brown 

J K •4 2 Re d 

K '.I.eon Sign Cable (l 5 .000 Volts ) L • 2 3 Orange 

L Silicone M • 1 4 Yello•1; 

M N • O 5 Green 

N Single Conducto r St randed (Not Rubber p •00 6 Bluf' 

Covere d ) Q • 000 7 Viole t 

p Single Conduc to r Str anded (Rubber R •OOOi> 8 Grav (Slate) 

Covere d ) T •28 9 \\bite 

Q V • 26 a Clear 

R J an T ype SRIR(IOOO Volts) w •24 b Tan 

T Te flon (Polytetra fluoroethylene) X •19 C Pink 

V J an Type SR HV (2500 Volta) y •30 d Maroon 

w z e Light Green 

X f Light Blue 

y 
z AcPtate Ya r n . Telephone Type 

EXAMPLES 
UNSHIE LDED 

C 
w m E . JAN T YPE WL, #22AWG. WHITE WITH RED AND GREEN TRACERS: 

A 9 25 4 1 4 

Type or Wire Size or Wir e Co lor o f Body Color of Tracers • · Le ngth of Wire 1.11 Inches 
(Includes Stripping Ci T IM lnc) 

SIIIELDF.D WIRE (SL"-;GLE). JAS TYP E SPIR. #l6AWG. WHITE WITH RED AND GREES TRACERS: 

R D S 9 25 4 1 4 

Type or Wire S1z ~ of Wir e Shie lded Color or Body Color or Tracns -- ~ngtb of Wire 1r: inches 
(ln<'ludt's ~ripping Ci Tlnnl nc) 

SHIELDED wmE ( MULTIP L E). MINIATURE J AN. , 22AWG. WHITE. AS D WHITE WITH RED TRACER: 

D A S (9 ) (92) 4 1/ 4 

Type of Wire Size of WlrP Shielded F irst Conductor Second Conductor -- Length of Wire In lncbe■ 
(Inc ludes Strlpp lnc Ci T lnnlnc) 

I 

r 
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