
I'OuiTli rtrtr-owl,IllEE, 
"g-L_DG."- 

9 f d-'*?i

ng!,l\Y,i

1, Genera] descriptiou of the ,ttu' trans:lii'ter (*:1+g=lii"*=rl-ti"'"i,[i- i; a.n n lrbourne tr:.nruritter privi,ift - 
traas;:i.ssion

btr C1[, ]jg\,yr-*rrA VOigU" Cf,* luJfgn Of tire transnitler ie sllc1
,ii*t'i Ei ipfe, u""*ratu rre*ns of selecting any of uinl:"-rye-
tuned. r're,1i.en6ies 1s supplied,- Thu'ftenuonfl' coveraj;es ere
ifr;.-aoO-fiOolic, and eo-ob-rgrop kc,i util-izini; tlro' seperai'e
osciu.ators in conbinaiion rrath soni freiluo[ci-rtultiplLcai:ioa
;il;E;;--li Hay ue coirpleiel;r renote conrrolLed.. i. . .

bo T5e eTC ivas d.esignecl Uy-titu-Cliii"u Rad1o Co" as a replace-
, iioit'ior-i:ro r'.r and-Go soiies of transr.it,t*". for tl:e usi{, and' li

1;-d;o_uqr''s.i.*.a.rn-EanytypcsofUSAA?aj.rcraf!-:il ilr;".ot-"Eu"* uyui"* ri, *if *:-*ctriJ*rry controlleo nechacl-
I"f:tu"irg arraggereent rri:,i*t au'lo:raticailir gositlons the trans-
nltttr' tunlng eleraelt1,s, eo:rprleitg oo*t"nie-lnduet'tno-r:s, eepa';i*'
tances, an.t^?u;;;i;--ilitche's. ThE .conplete, cyc1e, of gperailoit .

.for selectins **3, o*a "f.o"r,"i 
roqufres'about tr,enty-r_'ive seconds'

TIr; pr;.i"iol of'tire system allo.,is very acg*Ille lunlng, viitli
corar:lute freetioll. fron tire usr.rril vlbratioa dlffteultles encount-
;.;e-ir."uir.taf!. illeven ehannels q1.e avallable that nust be'

iui-"p fnftiuiiy; tEn of tire ehannels are 1n, tle lilgh frcqu'ency
r*"ge- aq<1 tls otirer 1s ln the J.o:rr fretluency-range.'
il. Tlie ATC obtains poluer for lts op":,dtlon- fros-tb'e 
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DC llnes ln the alrcraft, *a -consirm'es 3? amperes of cuffetrt,
- "vur.g". l;or-cw op"""it6" the goar requlres-f]f ;watt's of

Bol,rer, llcnr';;q;L;;-?i6-rvatts of po,uui, -"91 fqig*^:etluires 868

wuttsrrnrroauritedand,.1036wa1;1:sirnrl.er-fu11^uod.u1at1on.

:

iti:,

i

,

v;;;" ';*p:[*l i;;1d"1", r i
\*.6s,:i*-"t ;;"4 i"-'ii FRe4 i r-i*=-*l ,J#:;- i t;[#:-l [f::r*i-? iyi{-.i

i \*--*-*+*i
L---n .+

ir

r.h,ii-!
lr
*

_67-



I

&o The blocli Labeled. ecIIE ls a built*1n l{gt'grodyne tr'requency

I,ieter. u*"y- f --lii*" i" it,t U't 'serles c o ' ' o CFI te an abbro'rlation

tfules"u*"yiiirG;}'".t-i;_h;pe;ni.ng.kttreaud1oseotj.onof
r the tr*ssillttor" .: glts-1*-'lii,.,r"lf;r, necesser:r rn 91d9r that' t he

oporaior glay be enablqd-lo-h"n" -wirli ]re ls trsnsnitiiilf i rrhen
,he 1e ""r,iiig-cty 

or LId iil--r{cl7 oscllLator Yrolks. both. rlur{rg
CtI and r,ri'ri-tiani*rrio"io&; ?t"tliirtlt rsldetoner throusir tir'o

speech ar:!, ,' D=1uor, *iia'sta*to[e eirp " sta:;es ] , - .The .outpu,E
,fron ti,e tlri i;-iii,;r,iiiu "o"plcq 

ttlr'ouijir tiie qua|9 ciranneL to-
ilr;'irladpnonerr e' evrabl:-itE tlt;-;perator to obtaln bho usual xtal
iii"*ii";;ttir; 

- 
aird rre.iueiley calii:ra'ciol polnts:*^

,r .':,c" Tirc) 1;;-;r;,i;u;;tiank ls e;tter"oi tb tlre AfC olbinet', and" ls
ii,roii*[-["""ni*tor'tire coipqrl!lve]-ir large slze of the - :

--ild.uetencis-;;;A irr tire lov-f]'e'iilt:rlclr rtmi:ef .?9?:1500 lie' :

i-,:"r'i, :"Ii it.-.r,"oia te notea tirr:t-tle iotr fiequenc]' osclJ-Lator

, .l) iluaenU &,a3r. n"r'*r see s'uClt a:i instsLlatton' : '',1.'"

3" Trie er*iiiicur auto-t""" I:]itq-Ir9r*" io ATC blueprtn8)"
., &c In tlre stetic, .ox t"ititn"uf'selected ?nl obt3lne4t pooltlon,

.the uutoiuie-Syii"o,-rrfii te'itr-tiu conri.ltlon u.h9wn on tlre dla1

,'- t:*:r.tl3Xat3;"u* tg*ngr ar tiier ':?op1 !nq1si1A^!r,ap,-**ilil-.- ,,,Lfurlt s:,1tcir Sl1i'i; sncril a fasirion as-to-cLose contacts,.,.-,.;-,,
,-i...:...2lti'raicnthatSr,.iitcI1"...].
.-..,i':':!:.ig" fr.u-t[lo{;S; ;;i;y;'frof , ln t}re deenbielzed' !9I111:o

," titir--no "G"uit 
apprl6a tc ihe 8101_ arrnature excepE !I1€

. , , , ffi;ir',ioiiii-I*a- fib.rins .orr"ni al]orved,. to florc tlrrqugh 
l', .-..tlis llnitdr resletor RLI5" -:'.':; i'i:1 ""--rr ; -l::''

, " l, lriii.J-iirii'ruii-c*"rint r" allotrec! t-o, flow tlrrougil^bhq
ii"i;"i+iiaiiie 

-o! moi at at1 ttury;; il !l:_ssqe d^lroc:blon"

Ugt;; ;;;;ilf is-tr'a ie by reve::slnfi'armaturu^:3::]t;!olf : .- - .-,:'.?he obJoct ol allot'lng t,he f leld '5o ssnsune currenf, a!
:, : -.;ii ttu,res.ls to iot"iEi, treat ror ttre ber;rlngs^o{^ll?.rcotor

'. : '.nA ltnu shaft in ord,er that the 6rettse Ln tne ooarlBgE
,'*'', '.",,r!gh;;ot-io"tl*.i 'r"a*" extrenes 6r t'erlplratygo,,- 

-i',,-;.1 
'

;: :, :: ..,--'ll-tal -r,roie'-ttir.t the reslstor RIl, ts looate$ fbrs&$u1 1y;, ,, : . ffiu tii "NXI;"irlit T;;- ";;i;;;-nu; te' rooailg rrrrpdtul 1v

i"-Ji"to"-"ir"uJ-t,'d t"ep tiaf 't,earlirg ]varm at a1[ tines"

' bo Tlte autotune systel't"i"-L""rfiized' b1' rotatlng the cllanne]- '

: ifu"iio"-;;it;["-3108; i; "*y 5r tire lther 1:gs{1lons- rr]iieh

. ' iirroueir cEnt"ets 2 and. 12 of the lleyfu'.g liblay (taOe)l th?, .. ,glroqlt Seeklng ?ap iji'rltclr" The aritot[sa leiay ls tiius-ener5lzed,
ana-""rouio" en6r6ti:ed tirrotrili, lt.s otrn lrolcllng eont:"ct,s. 5 a..1d 6

. : . ,poteatili to rhe irg;o5 8101u posltlv! ?oLta,;e 6oine tFrqFS
I oostacis-3 and 2 of the reli;i anrl ground. tlirough contacts

, ,iuli"io gr*-cir"oit Su"I:i"nd tap $'rltch to rotate ,co1-rnier-



r-*;lffi-.:i

clock-t;is.e" a;l,f tht Iea,1 scr()f'; to tiu;:; so as tq iilov3 rLe
tfsrelsf do'rr't l.;rliy f iC,:l tlie Ifi).Cill ii;lit si itelt S{:i:
ldotl*i: tii.i:t .e'.ren tiic,-i;}l tiir. Clrc'-rit $eei;inil TaIl s;iteb.
opens. up.its 6round once eacs tjr're lt revoivelt ti:lrt* the
r-eta3" ,;tiit re:ieins eiaer:iize<1'tirr.-r,rillr !ts ilr ldins groiitd.
cotit;rcts5and6,ancit.ireIi;.iiis',i1tcilS112.,
2" l{ctier; t}tat r:ontrol- lleao B conr-,rolr: rar^lable.o1u3s ln
tlie I{r;stt:x 0sciiiator' anri J'rorluarcl.' }iui.tlpllcatioq t'anlls,
ancl hence is tlre t're1ue':cy d.,rter:'iini6g control.. Bocaus'J
lts aciir,rt nrrst be sd preclse, co::trr.:} ]ieu'"l, B rotates
tuent5'" tiriert lti:lie tiic cLher i:(l:.id.s rot'ate oIIc8, tiius pro-
vidlnil a vernler true of contrcl. '

3" t'ire ,recltanis';r ls^ so tfu1+;d tilat it takes t'Le ;a!ie caount
of ti-r,io itor iiLl oi tire Control lic;iCs to ree.Ch a rho-lts

positlonr, or starilng polirt, as it takes the traveler
6n tile lear1 sCrew to t,rc-;e -l'fC;'t one euc cf tite glreii tO 'Ll:'g

other, and. opend. the hr:Ltlir:g i;rouicl c]-t. bl' openiq: t'he
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I+. Durirg tire $rcunt of sle:clr--truvcL tlne tliat the trareler
ta!;eg to--oper 5112, t!te'Ctreuit jeelriaS Tap 5r';L1;ch iJ109
,continu.as io turn rintii. tlre open .s-cctlon o.f lt stril<es tlre
seLecterl c[annel 'e];t. ifiten that .ila;l;qnt, tlte 1r'.tr;t Sroul:.d
is regoVed fro;: tire rele;r, ant'l it b-eec;res ti-eener$lZerl, thus
carapletein,; tiro fil':;t lrnif of t.::e arttotut:'e c:'cl.e,

_ 5 " i.iotlce {irat t:le autotulre c.'sle cannot coIrlt)nce if the
. 
-tiafi&;l 

iiell a;rr 111"0.: is e:tor1gLzec1., beci;tise the arrtotune reley
.. .Ft" 1g Oe,l$trdeni upon ccntircti 2 and. 12 natin3 in ?I-02"
-"l once t,lre autcttitie cjrcle has.corutenced, tite l;e:ring 1e1ay, =,-l;, llirobili:;e<1 by tire snap-uct,io11 s',u'itcit, SlL1, rriiici't
_ _irpgltly srlapsi olier tc lts altr:rttiito posltion uLen tito
.. traffglei olr ilre letd scl'()$i-r1oy€s alvalr fron t;ire s",vltch"

co gire eeconC, iralf of . tho eulot'Ltte c;rc{.o"
- ,1o The Ckt..see-d,iqil 'Iap :i.vitch -q109 rorates oir}l, coul:ter-- 

elocia'rise, tli::origh-the-rteCiut of a s1lpa1n13 clutch, so at
tire corapl6tio:t of, the flrst half of the autotuno c;1c1e

.- SfOg rvj.Il reraian-in'trre o-o,:n ground posi.ti_n tl0d r,v111 not
"--'r,rovo durin; tire seccn{ iiali' or' tiie cycle, d'ur-n6 l'rlrlch
'- ti.ile the eltru:e lro]or rel,rerses direction of rota',,ion.

?o Noiice thqt l.rlton 1,lre ilnit s:;itc.ir. Sli2 l.vns opened. by the
ler.i0 eireiy tri:veler .anul.the rela;r" KlO1 luas deenerglzed., the
poirlrirty of the vCLi;rrge ap;.}lad l;o the noiob was reversdd,o
Tire bdt;to:,:. of tiie notor is cotinecte'f, to grountl tirrouljl:
contaotg Ir aad 6 of K-01, end. tl.e top oq tite l:otor 1?
-consected to positive 23'volts 'througir 7 and. 9 of K10I,
tlrrougir 2 and.-3 of tire"l-lr,tit s;ltcir $1.11, and ti:.rouliir I
u:rd. $ oi' 'c,ire reJ-ay }il.01. Thi's rcversdl of alra:tture voltage,
v;:rile tire 'fieLd of ti:'e irolor renirlns rvlth th'e srinre BoLar-

",,,.;,,.1 l,tieg,'6aused. t,ite notor to r€vvrrlo d.ireetlon of rotatlon,
anrl to drj.ve tiie lerin'sc:r(}li trayei*r back up the 1ead. scre:v,,
i{hen tli€ treveler i€,:trre.i S1}2; Li, snaps back to its closed.
posillon ln preparetton for i.iie ne:lt tp:,e the s.lrsten ls
opcroted..
3, Durir$ the tiiaa tirat the tI{:"eler ls ,rccvLni; back up the
xor&l,ing lead gcre',',,, eac-'r one'cf tlie conbrol lte..'is tvj.il

. Lorl; inte lts l).r!-:i,:t :,os+ioi:. lly rlean* ci a -r:.ecitanical c&*i-
paif -focl;i,u-r'inc co;r'!:i:iaii.o: r.:i;lsi;iii,'; ::*n encl:. ccnErol hesd-
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MONDAY:

1. The irlgh frequency araster osClllator-- -, a" Clfpftts typb osc:-i-Lator i:rployec
1a th.e- Third itleek outllct o .

, refer to page lr.{i

tc the;; ,il; i..i"L:"iiio" tr""u e.nployed is olecrron-coupled

(Red-rawn naster oBC a ckt " I

- J"t :rj ..; t

eo l{ctlce lrhet the sl'rltch S}0L, wtlch operaies off Cont'rcli
5--. rL. -

Uiua-a, attu*:-fy priviOes ti,io iasi.c fre(tiency. ranges for the
o*Ciffitor, With S101 cfcsea tiie oselliator tunes frc:ir L000

kc, to L20C t*lr-ane "itf, SiOf op*"-itt" oscillator-tunes fron' izCC

kc" to l-510 kc.
d,. $101 1s crosed. in the -o€4" 

qu4b.glteg positions of "o*!:?1 
head'

;; tilr i;,-1:;:;-;i,"ll- sffi in,t'ire *ryn-nusbereqp6sitfuua 6f control hetrd'-A,.tlrat ls, 2:!:o:31?i.,.,., 
^^^ n-r6;"il;"Airiiti"--;;i;.{;;-oivia"r condensers ard c102 and' clct5'

f , CL03 1s t,he-grid bf,s "o[aen="r, 
aetiT,E- in co*blnatlon rt:ltb

niOi-ti' provfOe,Ii:-*"" C bius for the oscillator"
!.-CfOi I* p.i"iue-I"-trr"-gfi" to stabillze, or rgiuarnP outt
tlro intereleoiro*u-.upa"ftance e:llstlng betlreen- tb'e cathod'e
#-vioi-i;-a*l'una i,r,* oJnrrol grld. or !+q rube.. rpf
iuroidity'G n-ot'coasts,nt througtrtou-t tle l1fe of the-tube, rior
ts lt tire "*"-for aLl 837 tubes" Variations.ln load'lng on

a tubo ts onviouefy ia pirallel ',,tlth the Co1pltts.brld.ge
condensor CLCi, e"h .ooid cau.se ossllLator tastablLity und'er
uon* cond1t,i,..';;, C10,l*, belng 8o Yorjr m.uclr J.arger th$n the
lnput eapaeltlr of tire r:u:,e, n]il:.^1evrla1 ""l 

t i!.? posslbre '

gJalft eh-anges'1n the input-capaclty an,.1 reduce lts effect to e
aegJ.lgib1e factlr"
n"-ifdf ln co4bination with CIOT forms anl t C f11ter. to
f3ofat,6 tire enode grirl ckt" of the asc1}la'bor frorn the-B-plus
poor*r eupply line,- C107 alhe acts as the feed'baak path for
tiro oscillator, t; tii,a ictto:l. or' the tanilt
il-JliOi s*rvus'to keep the cetlod.e ai a lrigh RF potentlai.

"f.ifu 
provfA,lng a lorv'lesistance pat! for DC eu: rents"

Jl Notice ths.t*1,ire su{:hod.e ckt. oi tne oscillator ls keyed',
ii tontrasted to the blccked grJ.d - keying slrstem lrlr'llofeC ln 

.

ifre eO-g" 11he c;:thod.€ ckt" oi VtO:- boei to ground. through- the
aantlcpeie.t,ed. 

-st it.i S]II+ {usot1 to c}range over frora the hlgh
ireq,.6ncy osclllator to t*e tq1i frequoi-cy oscil"l?!9r on

losiiion-'U of oontrol lreaC. 4i ,. tire. prot-ective bLas resistor
ii:r, and'.contacts 9 and' 3 of i'ire i;eyipg rola1r, 1402"

-71*



ko ClC6 ls placerd. in i}i-q filaiqeiit cl;'L', tn crd.e:: t,c grounC. 'bhe'l
. : cki" for i{F-and. t,i:.ereb;.' prever.t coirpj-ing throug}i the fila-rlcni

line to oih.er stages ,. 1o Notic.e that the rmster osoillato-r: tank eoi.L, trncl t'he te.nl'-
coils for tiie t,vo frequenc;,r .,ru.ltipiicaLion etages aro ganfi elug-
tuned., by eontroL h,,sd E! 'ibe raultitura or vernier control.head"
?he 16r*ei li.rrrits of the rinso me.s-ber osclllaior bands ara set by

rt, Tlie ui)*eer }lnltg of ti:e tsso osellla'Lor bandq al?_set.p)"
' "aea:is of-itre sr!'aIl riarlable cond'snsers c13l+ ead' c135" 'Tlfo'ltiler1 ' lrrnlt of tlie hi:3h ipnd 1s est ftrst to 1510 kq" w1!! C]3&, ?$

then tlie upper lrnlt of tiro lower bsnd. Ls set to 120O ks"',';lth
Ct35" Both settinEs are rtade rvith tiro taidr coll- slug at ths
extreue outward. 1lnLt of i'bs travel2

2o Use af the frerluenc.l' nu-lti"pLlersr
Bo The output of tne giAfr Frequency I'{aster Osoli}ator ts
electron c-oup1ed. through to tiio pliite of Yl.uI,,vrhero Lt ls-

- coupled. to tle stgnal lnput grtd.- of tir.e f lrst frequency multl-
pller tube at all tlines,
b" Tho foll-owing chart 1v111 help to
tho frequency nultiplleation stagos- Sanges of the hlgh fro,quency naster

clarlfy the operation cf
ln conjunotlon vrlth tlie two
osc 111ator.

, . ..7. 1o -range' - l+" hl 'range
)" IO range

- 6" hl rengg- 7. 10:range; 8o hl range
. 9" 1o ranget ttIO" hl range
11, 10 range

Control nAtr

lu Io'rango
:' 2o 

-h{-, range

Irry! I{tlt&l:,qr
d.blr", 2,O-2,1+.' d.bIr,, 2.4*3"Q

trplr", 3,O-3"6trplr", 3"'6-L.5

. BY*-E, -Ov-.d.blr., 2"1+-3 "0 &s "trB1r., )"0-3"6 nto.
trplr., 3"6-\,ol nc,

qd,rp3.r", l+"0-lro I fl,c 
"qd,rplr", l+"8-6o0 mco

Secon{ Multjlp-l"l,er T*&"

EIC

qdrpll0fpJ.f " r '4 
" 

U-O " 
(I EIC "' d.bIr", 2"0-2,1+ m.c"

ii"8-6"9
-- trplro --{-
-*. trplro ----
-- trplro ----trplrr ----*- trBlr
-- trplro ----

2*2 "l+2;4-3"0
3 * 0-3,6
3"6'-l+ "5L"0*l+'8
L" 8*6" c
6,9-7 *2
7.2*9 "c
9" o-Io"

10" 8-13,
.13"5*11+'
. Ilr "lr.-18.12" ht rsittj€

:

1" Tho odd L0 kc" ln t,he hieh rangs of i;he II0 lvas left ou'b:', of the chart for sl.upltclty" Inclusion of that fr otor wiil
' . bring the PA freluenby up to 18"1 mc"

2, Notioe that the second. multiplter ahvays acte as a
'trlpler, and, ls only eraployed. in posltlcns 7 through 12': of oontroi head rA"o 'Thls actlon 1s provtded by the t'.vo
multlcontact rotary slr.ltches SI02 and. S103, and. the caa'
operated. srvltch ln the ,oathode of tho socond. uultlpLbr,
S1I5, 'l;ho d,epresed. sectLon of the can leay!.nig the catirod.e

I r:lr?. of t.he .:rtet.r:ld muJ-ti.pll"er apen on posit,lr:ns I ttrrougb
6 af oo.t:troJ haed. rta!?. a,i.r: cl.oeln.g ttre okt. on posii;ions
? thrrggh. .'1.2,,

-?z*
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1* The first fretiuency Etr1tiplier"
Eo The output froru, tire Hie$ I'requ.euey naeljr;r oscillator is' olectron coupled. to the p3-aie of tlr.at stage tiirough the
electron st,roaix. of the tube, end,a1'Jrears across the plate los,d.

. ind.uctance, 1,10& \ .

h" The signaL froa 'i,ho uaster oseillator, appearing.across
I,IOL, ls eoupled tirough tlre cond.ensor C10S and. the parasiij.c
suppressor ii103 to tlre sLgnal 3.nput grid. of lI102c

1" Notice tlr,ut there ls a l+7 oirn reslstor ln both tire
stgnat lnput grld ckt" and the screen gri'd ckt" of V102'
the obJect of these resLstore is to suppress parasltlc
o$cill-ations by ad.c11ng a Eeries reslstanoe in the vtrtual-
tank ckts" thai };eep paresitlc golng, The suppressloa ie
ee,Lr.sed. by the fr:ct that lyhen a resietance is insertecl ln
series lvith a tanl: skt, 5.t greatl-y reduces the effective
r.1,n of ihat tank, resultlng in such 6 recuci;lon of
efflcieucp that lt cen no longer osciflate" The virbuel
tanks ln the'grfui. and. screon ckisln caused by the r,vlretg
ingerent lnductance and. capaclty to ground., nlglit causa
the stago t'o brea& lnto crscir.letlons at, go.rne very high

.frequerey, tirus robbtag the stage of a groat d,ea1 af

PrlFIif ier ckt "oo $re hultlpller stoge ls operated. +lass Cn bfas-b-ellrg,,.
afford,ed, by the combinatibn ofl-H102 and. ClO6, Piotecttve
Ls provlded. by the cathode reslstanse- 8130,- C109 ,ls tha
cathod,e bypilss conil.enser- , -d" the p1lte. $ank of th"s- drst ftu1t,1p1{-er stage is-tuned Ln -flve coarse .sleps b:' the:hc-tloa; of the rotary- -swlteh, 5102, -wirtch Euc-oosslvely tirroivs-_flL1& B" C, n, Sr-or S.esroes tha
lrrduoter,ce, IJO| o --.- _,- : .- - - -

two rcovlag coatacts:- are colrrrected. :botlr- neolieldcaIly' and' electrlcally, maiataS-ning a ooastant ntusber.-of itegrees
d.1fferenoebetween'thetrvoarrasB!-a1L-tfuetls'
2, The aoving arns'of the sinrltch are so c.onstrucied.
tirat they not only-eontact the ln*lvld.uel ewltch conte,cts;
but aLso oontact the two Clrcmforential beirs at the sa.ne-
ti.us" By meaas of _bhe novl-ng arq of _ttro- srvlt_oh jthqt ,ie -at
nL2grc1ock'r.oapo-s1.i1o1rJoft-}1e='cqnt191he-a{tt4tt,'t}.€
output of the ftrst frsr1u€ncy nultlplier ls takea d.lrectly
t-o the ?ower Anpltfiier slgnal Brl{ on positlcns 1 through
6 of control heud nA??c

eo flr; ;i";l'^oi"i"iil;t,*.uJustcrent oi rcurtlpller frequency
ts nado by the actlon of the Lroa slug in the lnd.uctance LL05"
That slug is conbroLled'o:| the aotlon o::'control head, rtBnr
the multiturn head., whlch sfuxulteneously iradks ihe tank okts"
of tire nester oscilJ.ator, f,he flrst fre,luency multlpLler$
and. the second. frequency nuJ.ttp)ler by raoeas .of a rnechanlcaL
coupliag syeter,
t. As the srvltch 5102 rotates past posltion 5, the output
frora, the flrst raultiplier oo longor goos .to tho PA, but ie
transfemed. instead. to the lnput 51rld. okt"'of the socond,
ro'uJ.tipller stage. Noilbe thai; ia positLan 7, ilre are. Shet is
now drawn at n12 orcl"ockn will hu're noved. arouna to occupy i;he
posl.Llon nol,r b.eld- by the otirer ara., that a::ur having ro,cved. io
a1:proxlr,ate1y 6: 30" 
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+. :it* ;econcl fre,Ir-iency nui.tlpii?" 
^

rbtary ",ri"irt, SfO;: is s'rulr.as to c*'.rle-t1ii output of t:ro r"i:'it"L'

raultii;iier to be te4. to the lnput ,,I"-il,t seconi'*nultirllc'rn
i$ aecorcla*ce, 'riit.ii tlie c:r:iri p-=o"*r,.ludl 'n 

p'a;3?..7-Z of this -:1flper]

,r, o1 positi.ons.'z tirrousji"ii !t g?T;;ar^-l3ii,l,:"r,1;;"";ti3i; cltt"portloir of ,a carf _cJ.bses si+itclr si15 r corxp.i.eElnrj
cf vI03 .o gror-irrd., anO.-aifor;ing tilit st'aile io I'uncliioti"

,. 1o The'1,eslsto.r ;ifii-iitpi"*uo i* tii* ckf,. .to prorritl:
p*oiulti;;';i;; f" irr" eirent or*l-osc ol' e:"ltatloit to i"lte

Etage.. : 2. The b;rBes:; con.iensor-CiL3 servcs'to preveflL ili;EelliL"rtion
' ircrQsg ti:.e i:::i:t'ectlve bit's resistor
c",?he seco*d. iru1tl.i:1i*, it"..u uti-:i.::rrs B1O7 and C11? io
ei"";;=';i;",, q opEi'o{ins bias" -,

, do Tire s,'r':ii &? onn.".*fE'ror-nioe i9 '' parasitlc stllpreririor'
,B; Th€ siqall rra:rliible:,]*nA*n""" Cf fi* 1S- r-ised tp eituallze rl'(:
adjrLt&ance of the seccA,$- ;nlrlbipLee.fuie, *"t the t:'lv'Yev tX::.::i:i-fierr

et*ge, Tne lnput eapaclty of 'tire fofj.uui;rg- siageir:f tlle :'i-:'st
uLr1tiplie.r ls necsssa.rif,t" i,, shu$t *.i"". f,}:.* t' arik ekt ' tf t";ira

.fir'*r,-rrrii1r,-tgti : ;;;fi;; ii * 'i"pyt :l!::;:I-:t-lt'tn3ti6'Ef t*- corsLderabijr hlgher tlrat tlie input capact-]1*::^o
' aedond. nu.1ti;:'Iiero *"'uio'e::able'detuni*g ';f ihe-first' nult'1p11'e-r

r+,ik ci,t,-"|-,ii[-"i",]i{-f;;; p;u:"iioi e--{c, por.I"tlcn ? of cn,itrol-
heeC rtllrtr:if steps '/,rore nob taXel to prot'il'e si:irllar l-c*'i*"
fo Ehe [7 ohg reslstcr-n16g f* plu*uO--fi i-he ckt" for par'en!-tLc

;:"'il"ill?tl""s I rhro*sir s.or. coniror.ho.r. L. ,,,A,n, 
rhe seco::.d. -

freq.,rency n*lblpiLer stile fs tttcpei"tiver. i1ie. ent'i:od'e of Ti0]
being o-rlo 

"ir"Llt,ua 
"oy-Eh" *ctioi.u-if s"':i.icir Stt5, anC dllq+ pla'te

ckt. bei11g iraconple'Ue Lecaube tlie lo:,hr;-",Enuf i,':h S1O3 cerf':r:':g
Bo useful=funotion until after pcgit--cn 6c -.
b:" g;-p;iitio" i 'if cor:trcl heai 'PA'r tiLe secrnd- froluonoy
erul1;ipiier treconos op"r*iioul'*r,e lfr* lfqi* ':ank ie tuned ';:Il'h
Ct15ltar;ld'tj.Ies1ug1n-the1r:'&uicte"*"-r,:'ne,
il-iq}rte-'tirat tire ar:e t,1rat j.s ira'.yn ab ::.ircut 'i[ I?c]6ck'i on'bhtr
blueprint represect,rt:.orr-oi-slCi ls-sh::rt, i:t eirori thai its
only funqilon is to eo;rtacU tire- cl.rc*olurlntla.l bars of tlie
slvitch., The am ':f ihe st"ir;c}t ti:ai-:'A A'**n et "l-2 oecLocjit! ls l

a long, cou'Ule cont,,rct- tl+r- i;:.4t. sl:crt:: across- irc:u' tir'e r:i::si-i:a*

ferential baus to the sl':f,tih colt;:.ctg" As :t'lth Si02? t'iro-t'r:c

"ros oi irrl-ui,fi*i.-"r* iiea t,ogether b*fh ;1',,ehar:rLcally anrl

electrie*ify, *o tirtri-tiyoy wi,rl.: togethi:r e! trL'L- time's"
j.-i;;iitcn-i3 o{. cont,roi'iread "A**l"s tlie Loii' Frequeccy pcs}t!-on
of ri:.e t;;;"iritiS";--Noti-ee tr_r.1t posil;1,:n Li' of cont::o} h'eacl rtirt

corx6sp""a;-6 eouitibi="r,t, IL, irnd X6 {tr er,vitci:. St03" t}ie
threa cont,:cts leing ti.ef, tiseb:1er, wiril.e tlre poslbion 13 of
SI03 is biank. '

;r.*-*"iir"i ,,1ur.,r"in*it, thercd/ open,..n6 the cathoc.e cllt., of

tlie :llir:t i'r6q;u"lf ,,,*:.t:.pl-ler, ertC' loruple;lng the- or::'iiod'e

;ii - oi tL*-i,u:u 3'rla-;ie;iey ld*ste: 0s c':'11 atCIr, 3s - ell 
..cr'::l

"piryl"il 
piui-I6-;;ii; i;t ,ii:e opera' ioi: o: the Low Frequ€irlrv

{;i;i #O}, v,irish ctiat$:f _?Io" tire ni'csssiir:r ant,e rt:ia cj:t's,
, fof lolv fro.:lsntf ol:tsrfltlo:i:

r!!



k" llote tliat the slvltch. sroS ln position 13 of control ]:.ead. '?Ar?

"iupi*s 
the outpoi of tne f.ow Fr6quoncy_Idaster.Cscllla'bor to the

si$artnputgrtacitt.ofthePo:l,lerAnpj.if1ertubeo
-1, i{ote t}:,ai fn.e t wo f requene'y rtu-ltiplters have a coru?on' B pluo

t
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a4'' 9.-
ti
.tl
't

Ei

*:
1:.

t

pi"iu supply, - To. aroful rjntanted, couprils-!:trl?_1t,ll:.l':o,- 
.:f;;;;"il-y-oi.itipflcation sta6ee an L-C filter conbl:ratlor lc :

*dj;Fa, t["'u iirt"r belrs iacle up of .ctry, 41fr]a*d c]]1;"
'rr],!;i""fi*"tirel1, isolates-irhe p3.ate sigeal"s of tire. two stal.;es,
iiiid-pf"q"t tf." f'o*", eo"ds of tni:.tr*ro asioclated !enk'c1cbs" '8't.:. -,1+
RF grourld..
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c r!, ,:''l ,-v.
!(' : .-2.rA r

1" Tne Potrer Aq:Ilfier stiiJe
a. The inp.rt slgna1 to iirg ?ol.ier Aiplifier stage Ls eoup1ed,

- tilrorigh tire conrle.osor Ci16 to tire signal- i.npr:.t"grid" of the
BI3 PA iubee
b. -Tlra RF clioko ia ttre griq-to-ground. ckt,, L107, ls used t,o

:'.Lraintsin tlie e;rirl at a high Rir Foter:tlal',vhile stii.]. r:aln-
tai"aiag e re1i.,tfu'e1y' l ow DC reslstance path fron grid. to i3rcrxid "o,, Cla:g C'i:j.as is e:rplo;."e0 in the FA stege, that blas bein3' r'iirnlslre* bi''the gr1cL-feit actlon ofl Cl15-ana nffOo '.

.d.-, ?lie rosletor Rt}I is used as E neter shunt when the not+r
IOOZ is belng ut'l]lzed as e grid curuent indLcator t1ur1n6 ite
e..the resJ.stor R:12 ln the scrson r1kt. of V10l+ ts uscd, as
e parasltle eu;prdssor,. f* fho screeil of V10/+ returns to B -o1us, J+00 volts, t,irroui'h
Iftl?, tho 6-7 lrlnd.ind on ihe rloriuiritlon't,ransfoi.nei, secttcn
li3 of tbe Pot^ler Leve1 switch, aaci coritucts 5 aoC 13 of the
lieylng Relayr N102o
g_o S.le plato load. fuo.pedance of tlre PA sta;3e ls thd Btr, choke,
I,J.Oq, for iilgh frequeney transni.ssj.ons, anri the oonblnutlon'of
llqg end. L1"09 for low fiequency tre,nsu,isslons, Hote that
L109 ils ronrally shorted. out Uy tne lo-*est seet,lon of the
Low Frequency relay,.ts'105, and. t10g Ls actuall;" a part of t.lr.eckt, only on lory f re,juencies.
b" ihe piai;o oi VfOl. returns to B plus 'hlgh vr ltr;go tlrrouglr.
Llq8, K1O5, arid. tiie [.-J vrtnding on-tire nodu]atlon-transfoi::ir-'r fs
sborted. out during Clir teansnisslons by the action of tile C,Y

1eley, iO03, eont.,ets 6 and ?"1, Tire seicen of VL04 is bypassed to prevent d,egeneratlon biy
the actlon oi C]lgo -

,r" The bottorc of the plate lor,C. iept,d.ance of the pA is
bypassecl to grouud by two serles eonrlenseis, C120A and. CL20B"

. Iire tl-co cond.ensors la gerles ere ttcd. to th6 screen, r'rhlch in
Eurrl is bypasr;ed. to grou-nd by CI19" The tvro cond.eniers in' gerl,es {ron tire p}ate ekt" are so used, because of posslble
h&*-voltage breakd.ovrn dlfflcultLes, not so nuch Aion the DC s
:upgly, but fron aud.lo voltages froi the reod.ulatlon stage.,k" Tire output.pi:J-ses fron the PA tube ars coupled, tirrou[h ti.ie

: eondensor CliS to the anteirr:a loading cl.rts,, tire "?1" ang
A _-ry1- netn'orks th.ar irake-up tjt; CJifi"n &sr,ciiea t,,..ner.
{ ?J Ta.a Coiilas ALtelaa Tuaer
'\ / a.. rtr t,hie ty:co of aatonna tunlng iind nat,ciring rysten, the

anian"t:.a acfueJly becorees e.n integrei part of the tenk ckt.of tira Pxter *&np]-ifier stage, Eeaaiise of ttiis.. vre tune th.e
+{nLeqna en,l t'hc-FA et one and. ti:.o sarle ti.rae, airray= tunlngfor a C.i*o i.u PA pieto *orruib, 

---

b, Note taat control heect rr:?r is tho naln vnrlable elo;:snt tn thp
a$tenna ci.:t3. u conbrc1l.{-ru3 as lt d.oes 11uir,E.rolls Gnr-clrgr.ated
a::,d, rotary type .slvitcjTes" controi ncft'?ras suala ntiralers
rnn€ing frm I throuUh 13.".these jl'rinbets d.o not corfesnoad.tu the nrrr,:berg on controi hes,d, *At, eo ;rosltlo:r 13 of cietrol
Jread r?C'? j.s tlle illghest frequene;- posltioa of tlie transraitter.c. In posi'Llols L through T tof ccr:trol'head. ttor it j.s aseuaed

ti:r*
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the
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\r 3.

s
4
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system is ea.PloYed? tho basic

--e, ^- ^{r .Ftr{ c I conTonieni tO
l, In tlro operstion cf this sysben it is

, r!-^ ---&^^h^ od - 
-..oi'''o.itence to ground." Inii"ihl}: ;L:';;ilii#' u,""i""iil*iTu"*u Io,STollnt:^*Tl"'oot'vasuElal:.t, ul.l.{f .l*uvur.q uu --s-- ,?1 t? sectl,oc

c&Be vTe can arrive at ihe sas'e ckt' a9 a
-a L r^^ an{- ann, .g< nnei8-;Ji, 

uffitf ii*-ri"*a-.':i'iig ;i..:l:-":l?*3.uin3"3.l3f '
l[u'ffiI,"]liiloili".oitli=*;'1;-iire-tunins cki" as the other

i;;, -tir"'l'rhole-tiea aeross an Rr generator"

*1;*--=;')iffi"r'..*=ry-,
:#&#r 'y

-*'"*-*J

rYith the narlorreter L112"
' (n].,n notwork ckt" )

,A5
4, lr'€ t;l

i

-:"-

= -.::-,':= Z;:rno vol-r,age ileveloped. across the lnductence w111 be

:= -:: . fiioiaua across th;";#-;.;;;1t;I].ces, l"nverseiv as the

- .- - tratio of -tlielr slzed'r;.i-:,'::r. tl6 load d.own-the trans'tltter b;',red'uelng tire slze of
I, ..J: =I-*f,heJatlu.tance, u"a ti."" re*tuning-to rescn'ance with the
jt-tl:-t--ai"ifaore eondenuq;: 

-Thl"- resurts-in a l-ower lraPed'anoe

:=*:i-= 
-iil;=ri,b=*oi*u"rr'rt*a 

u"ro=t tire PA outputo so r&ore polTer

i"*==.,::fiii i. uns"tuuh lion-ih;-ie,-pruie ck'i;l ' iesuttins Ln

i iir: ii^r ***,rt,I-i*;ffi;i;ii;a-;;;."t--i'i the antenna tunlns svstea'u
' ':-: --e=i-- i"fro''r ihe antonna liself-' 1''i=. I === 

--I and -giilatdr outPu
:: r -:.* *- - L*, fhetefoie, to 'i""ri"t" 

-in" ia"Aile oa. the trangmitter
::* --; 

=.wl1h:-an- t'J.-F typ" i"ua-Syst,en, we re6lce the slze of thqr

:=-. r=-::H;ieilrir[uatlir*ul'**a- i;t"tt i'etu-ns the c5t' to resonance

;==;=i; Af At,e;ei;if+ irsii"."l ll:eens or the :'Il3l:;".ats +- - -- - -
.r_* .: 

"o"G"sti;.- 
*ii i-of-v,rgr: nec-esslrlly have to bt

.l -'-:- Iln -s'ize 
"

...-l==,..--il fri6-lU" aetvro-rk utilized in the ATC has two ln6uct'ances
1n serles to the anteBlla, provldlng a-coarse ad'justn"ent

of inciuctance ty ilp;;"'Lil3, and-a fine ad.iustt''tent

it8
l!

{!5f

rrt13

o
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6,, T.ire ckt" e.ade np of til0, L1"1"6' and' W33 hae no
o" [-i." opeia'[ion o-i the antuEnga -tunor, 

'because I'ts
rJ*or,ur"-e polnt ls far rereovod from the operatilg
,r;;;;{;; oi irr* ATc,, The purpose of this ckb" ls
iiovloe a"DC static drat! pat* !o srounl lr:T !h?-il-ih;' urr"oi of static ele-qtrLclty-accut1ulatlon on the
elrcraft aot,enna"
7;-t{oti"e that tire'vartabie cond.enssrr- oontrol ttE'e ls
iralilr,,itea tirougf, i6otA*grees or sheit ro&ttlon, . '

tnAlcating tliat lfe i,.ove cipacttanoe varlatLon through
i60-A;gieEs of shaft novenb-nt " Tlrls clrcrrins_tg1?s,1:,t
f,rouehf, s'bout througir tha estion of sr;itch s11J4' 'r'rhieil

i;-6;;rt,"a r:t the E!g{t cf control '?Et? ancr ls closod v'rhen

cOnt-roi tt6n'3,!s6g 0*100a and. ope.o vrjrer:t the d.lal reails
2OO*100, SI13-A thro'$s"the f li.ed condenser C12l'- tn
p*ruif"i n ittt-tile vsrlabLe cond.enser C125r -and-tl'ius fi-xes '

ilre iilnlrrum capaeity posslhle, l'rhich-is slj.ghillr Sreat':r
tirat tho capacity ai CtZt+ lvl:.en the clial reeds 10O" As
the d'ial 1s-rotated ps'st 100' tho si.,ttcir s113A- opens''
iuuui"s-onfy ine ninimum caB6city or' C)?5 ln tire t|t,r^hence,
[iiu aiEf relaiog jttmFs to e-OO ani. corues bacP' d'ovrn to -100as tlto d.ial 1s [uise& t]roog]r its ontlre rangCI, and. C1.25

bearing

f r,e-

antsnna

corlgs c&osed. onca moxeo
g"fne', 

"lrltches 
Sl"13E, f , d, and H do not f unctlon d'urlag

the-feed change*over srilbch, SU.3E" -'-'''-':- ::- - :'-;--
il-Uti" tt,ut 6n posltlon ? 6f controL-lga{ ,cn, 3n+ oa '. 

-
i'.[r,"ougr,posit1oa}3,.!hsind,u'ctanceL1"]'31scorrp}ate1;',.

trrite 1s-an-aaaitione]:snort grcfr t4e rifth sleP to at'op - :.,nirnber?"...rn*ob.Jec{-ofth1s.aaart!onarsho::t1stobreak"
rp a'parasltlc tanh=ckt" folqq{ bI-llrijnfrargst-tnd.uctsnce. . I

..l.'.,jaiddistr1}rutedcapdaity.orthe.eol'}-rrr3.-*otherw1s?l.the."'...,.a8cd1"str].}Jt1teccapas1Ey.oI.Ineeou-J.,Jr..paras1t1ctank..vo.u]"t1.-abgorh.po1ryarfionthg.trang.rr1tted
' if6gnal and reduce tiie: carriei polver: accordin$ly: -' '' -*'

Oo In pSsittons I through.tSrOf eontrol heed' ??C'r'lt ls assu*ed.
that tle aatenaa.vrlii'piola6fy be ciose to the eorrect lonith
and, wlLL be a fafily hLgFr vollage poi.nt at the foeder cont,act'
To feed, thls type'oi' antS:rtqi. 6 npttt nel,viork is emploYedu thq
bastc ckt. belng dLagramed. beloii'" .- - . .;., " 

i,
.:- - (nptr| feed) .. , . ' - :-"-: : ._:- *y!fr/

1" Ia the dpe.ration of thls systen tiro antenna Ls 99n-
61d.ered. as being in narallel lvj-th tiie output variabLe-condeaser; irence, sf volta6e .appearln'J ecro$s that
cond.enser wiLi also be appearlng across tire antennao -

2o The Erou-nCed. poitli: betiteen t[e trio conriensers vrill
actually aB*uear at so$e po,int aiong tlie ind.uctance,
because the- t,,vo oond.ensels are acilng as & voltage
d,lvl,ler across iira fu:.d.ustence" Bg varyfu:g the slzes of
the tlyO eon'3ensere, thnt grounrl poln'r. nay be mad'e tO nc vc

at wllL along tlie lnd.uc'ia*ce.
..c&.' *Y" 
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,'..
0'ce approaehos the' Ae the grougd polnt o"o the lnducta

transicitter onti of tlre t;auctaace, the li:rpedance bet'"'etn

dore cury€nt fron tn"'if ini-ro"aril tt ciowa" Thls alLows

,:, nore c*,rc&latln5 currunt in tire aniBnnq iun"a ckt8., rllth
c0nSe.1ueatgloater"uaiutiorrfron.theantenna1tseIf,.....i*Iaorder_toma};eiffi.?i;;1intbrounapo1ntonthe:

, lnd,uoten." ,toou tcwnrd.s ili transeltte::lr 1i 1s n6ees$'i'5.y :

that elther.tire outpoi-oona""t", be nad'i snal]er ln' ''i '

: . capaclty, or th9-tnput condense* t*"G-iar8er 1n capailty" ''

Siaca tii snoothly ?arfiUio elesent-ls us[g11y-the outiut
- condetrser, that "orpo"iii-iu-oiiflt"d' 

for Loadlng ouEl'coseEs

:: 6re coarse ad.Justra""i"^iot Ii*,al.i.ng beilrg a-t3l svrltoh

:.-arrurigu*uot.iirat 1n"o*t vortouo a1gun{; of Luop o"p*tl,tY , ,

-',-iI+.,Bectruse chbnglng;ii;;;;.nt of 
-capaoft'y-ln the cffi' ' :

, l-.rltr. guii,;o;}y-a"6ni' iirJ-syitera, ii-nu"t" be retuned wlth

1I5r'Elrereforer,wtrgl -o*i"A a rEir 
- 
netrryork for feed'lng tire

. -.-*ante*na, the 1-oadini5oi""ui.oirirrii"Ji-ty -varylng the o':t*Du-u

: - '.=- - ' br. *Lnbreas"a,ii*[ir!-tE:'"i- oiltLlned- as t]re conienser
. ."-__COndgns

3,=6econoe -.1*aller.fasfnl"' -itrifng oi ii'"-"yuten ls: ri fu-netlon

" + 6i.:gE;=vaeiaart i.nduo&ancgo ''

' q::6;*lnrtiid:irp!t?, aAffioiilffi;a ln'th6' ATC an'cenna tunlng
-=-btirteci, -eoniiegger_ g1e; iliot"ol-'t4*]-ts used' {o" Laad'lns

..s-=:hnd. ttre ?erlable fn6l-ctin.u f.ffZ (c6ntrol nprt) ls usei for

^ greroeq
Control C InPg! Caq*cltY
G -,72--.

10 50 arnfd'"

' lZ siraY-?kt'caPacitY

input condensers qr? c122t c12?l*:11^91*X i*d
"ili;;";;;-;;;-otuo 

ln various c6nbinationa bv
- --Li *

oi tit* sliltch,es SI13!', 'G, end' II' Those copbinations

U

#. nl



&

.'-;, 8: s,vlteh SL13B oh.ange$ or.er !!e antenne systea frora t?Lr!

, to'gi;, ana is aralvi ls the *L] lgsltton-^ It changes over
', , ;; tls itter:n.rte posltlon fror:8 throuuil L3 of controL rC'?o

' 9o Swttcfr Sl13E operates oe positlon 13, !o roduce the
a4tenna ckt, inauitance b;r paralleling Lj'l& wLth lL12a

,,' -,. ftj"-Sriftch S113C acts to lo-ep tbe lnd.uctance L11) shortsd.'" '.' ;;t A*ing tiru-entlre ti-ue the *F1' notvrork ls bolng
' eaPlcYod'"

.ii' ,'.11,,The strrtlc d'raln cktr, oY}t}t l1i'0r- C}3?.. and-LI}{r
,i,,:...r"*uti* in the okt" at eli t'Lies, bot} !n tlre ilLn a$d,

. ""i;;;tworis, but-pert'orns no uief..rl funetlon other tiraiur
-.: '- thnt nontiot:.el bei'ore,

3. f5.s oui$iii rron ti:e antinna-tuning sy$ten goes to tlre antenna
ii"ou*.-iiro "u"q* r4l.toh, bff6" ^r'rhlfh -bperatoo. 3s part of the ileyln6
i"iiy-[u*:tantoa]. sysien" T]re oiject- af havlng th'e- contacts rne'ks*

ina*!re,r:i fn u-"n*irura ti to prev6st ItI'erclng at the i'elay contactst

"f[fr-EndJs.loe"t 
burnlng.--a.nil 3.eetrucil1>n qf t,]tose' ocnt'acts "l_-. ,i",I,lo€a that tire iacrg:a strltch also"transfers the antenna over

,. ,{o ifr. row. aurk*g tho lntervals vrhen tire tranmltter 1s

aot belng usode
4. f,he entennE current neter, l.ilol-, lo Lntiuctlvely eoupl:q i?-!h-"-.
int"nnu l.eud,r-a"a-irrut coupiing raay be varledr_ As ttas the case t:rith
ti.u-CO*g, th; antenna curr6nt uet,;r raea11s 1lttle, e19ept that tl:'ere
wfif-ie's1n halcation tf 1t happens to faII near a hi5'jr cugent.-
iliiit-Ir]iis-iri"-JLectrlcal l-nltir or tho -antenne. rt is perfectlv
posslbla f or 

-itte-transnj.iter 
f,o be f unctlonlng e-orreetly evgn thoggh

fi;;;;;V Uu no lndlcatlon on the antenna current u.eter.. ..,t_- 
'. "--."
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^@)Eirp*I:
lo Tire ralcroPhone lnPiit ckts d

fs poouinfe 1n ad.clitlon 'bo Cfi and 1'1S'i types
Uoi'*", or-pHotre r . 

transrdssion is er'lp1oyec1,
Ut"ic'typei of rilcrophoaes may be sr:plo;re(,
or tb.e trd.Yncrqlcr rnike

tlran e varlabLe- iesistoT:. tlt resi'stanoe
. made tq vary d'lreetly wlth tho frequency

iire sbund v;Lves .i:lI1;H lt?-ueXl;i*l
{,ggr-/€

d*""{&2# #€a,n'gt€S

VOICE enissi-oii'
of eiaiss lon.''i'"]:en

either one of t'tolo
the rrcarboRtqrllbe

as notblng $ore
of 'l,llr,ich caa be
and. aiaplitude of

0,;rpUf

$au,u$ \
r/au:dS 

)

\\ltII
O,tgQ**t?-4$ftf

h

th

. -(a) tne earbon granu}es aro rather loose)"y-packed'. ln
- ih; seaff ,"i*f-ioi, caLled. a rbutto&rte and rbsj.sta'iroe

- .rAfreuJntua-U"-tire iarnon graaules.fron oae sld.e 06 t
-:iU6 Uotton tc"ttre other wffl vary lnversoly-wlth the
_ enafieC'oressur;" The applled pressu,e wll-l ve.ry
=:d'$;;t1y."with the artpiltud.e of i:ire volce pressurp
":ltives-:iilpineing on the taut o.etal rilaphragm,, which ls
- Eecninfoiffi c6upled to the rtoveabLe t\'Ial'Lm of the

t ;ilb;"--uotil,", ahd tho repetltton-rate of these
p""ur*u cHonies- *ii-L v.r'y 6lrectly wltli the applled
?olce 'frequencles 

c

i;j-;"ti.ir*"-couioauttt, the carbo, nlke 1s oonnected
, io'uu*fe" vriifr a -batterlfr 

-or other DC current souTce,
ariA-tUJ' pri-aury-wlndlng- 6f a ;rlcrophone transforner*
whloh t,""nrf"""s the ogf;out frora the oatrbon s'lke to
ffi;-1";;t-;ignar erff, oi an auitlo empllfler tnbe for

E?AS E ?{{ Tg€f {

#?t,t€ ,€ €Ge

,€eot
$?8v',

(c) In the stttlo cond.itlon, t!-ere. 1?. t certalp' lmount';i ourrent flolv through thil uike button and the
transfor*ur p"l*ury, Socutionea ly tir* battery q.Ii..3,
ttirun-roLce 'r,rives siart striking the d'taphragra of. the
nif", the reslstance of the buttoa lrj.Il var;' w1!!
inos6 voiso waves anC. c<insequently the cu'ryent flotr
through the ckt, wj.lL be vai*ler1 ut an. auillo ratoo fhese
i.pia=r.rlatfons ir. cui:rent wil1. go through _the rnlke
transforner anO arlve 'blie grif, ckt" of the flret and'lo
i"il=" -triou tran,sfornlgg the roice waves la"i;o elest-
iiour'aialo ail$rgy"

#
r*'t



'opllons operat'es on a d'I'fferent
2. Bhe d.Ynaml'c tYPa of m6cr
prlnciplo tHan tlrb cargon "lt;n 

lrl inat tt ls ln ltse]f e

voiee-potlereo 
-generator' cepatie ol 1:l1"erlng a-'i AC

current rhar rrtii-;;"y- i" fie,luencl' and' -anplitud'e d'lrerc'r'1y

;; u;-" ;"i;; ;ffi? ;'$ikt";l*' iI3-,1H, 
d evlc e

*tW&,$F;'ei6o'{

r ..i

-!-i

*{a€€r"6
.}

6df#t'"*"

#tn€

(a) toe roonlng colI of the mlke ls fastened' to the
. taut dlaphragEo trr"iigh-a-nechanical linkago, and the

: "rori-JJttlioi' .As"soo'c'd vruvu" st'rlke the taut
i.diaphragm.r"uo""'Ipo"tio""ofilrecoilvrind'ingsto

eut the-nagnotic iiilI=-;i--i";;e e:rlsiin$ eround the

frequency ana anplitaau=or !I* orlg$nal sound. waTa"

. , , i;i"il;-6otiot fr;;-a aynantc.nlke 
'is very low. As a

okt. collponent,. ti? ioiilil-nrt<o rs coupled. thror-rgh an

lnput 'nfrbrophoo" titti'lio"tour to the input grld of a

, aedj,o anpIlf ler J;G" G- oascaded. lnto other stages

it J"d""-io ratse t[e slg+d: ^ rn +rra mrnrr
b" In add.itlon to -the- aud.lo iie"*i"dev1co ln the nlcrophone

contalner, tiiere ls a1so ;";iff:ro"ut"a a npush-to-talk'? swltch

wirloh ls used, to turn tne irandlltt"r on at the requlred' tln'es'
and also to "fiJ*-;h; 

*fE"-s[[l -in tfe cts. of the carbon type

u,lke, Becausa of the uxf"tIo"e oi tnf" "t'ltct'tng 
ckt" ln rtost

tyBes of .r1lkes, the lead. f;on-itru *iru to ttie transrdtter v;111

conialn three bontacta, uti*fn" 
-"o"4 

Plug-rrlll.lrave throo
ilii!-tr;[;;"t;t"a "ri!s", "tlP", e&'?s1€everr"

tcaruoi,I'rx"*rin-"'lort"[5'-' (nlkel:]ue]
- ,"-1^ ri Jt --.* :'r-f €!i 'z-E i* l"

i i i i ).rat",t ,JnJ,
i *i."1-. *l*-! o-;s' i
,9lei!t l--**J--***-.^"i i

{o*0
f-t€

i€*

co .lLso used. 1s a ttrroat
wlth but 0rt6 cre-\^I flerl'ber"
th.at ls ireld- agalnst the
strap, leaving h1s hanCs
so a- iepara.Le cne csiled

niEe, trsu,.al-}f u:ployeo ln srlsl-l alrcrsfr"
--ir,i* ls a tarb-on nlle ln rrost ease3'
f."y*i oi tha p61oi; vrith an elastlc,
;;;;, Tiris tye; of nl]:e ]ras no s;lteh'
a thror'tLe *.,.rit.ir.-f" er:p1-oyeii' enC lt

*8"-
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is mc*n-;ec. ,;n'rr:+ ci ',.:..n :o-r;'L:icl:" is consi_cerabi;r ..ess
il Th; ou-tput:fio'iu a diyneu"ric nic::opil'cne
tba-rr u:.e outpui:r.l** -u" *uririo;it;: flonsequently, the ieilce

in::i-i.t ckt 
" 

'. t o-'{nu . auCio *pif f i-i- cn 'rin - 
i u.-a" =l*tl*-io ae con'cd'at'e

rh6 r$eek s;snai--iro!1 e ar"Ci! F-;;::1. r''rh'e. a-carbon'm:i'lre 'i-s

eupioved'l'u:.I?e;t;il'i*ilul*"dbydeans-ofsultabloattenr:'ar:1ng
netrsoriis unrrl lt yras- u*or,!"ii*"1"*u 1*"ui u= tire f u1l d;ii:a-reic

llike signdrl; 
*B*"*o*" 

o:: t:rrs'-du*1tn-it- ls possible to ereploy

tlre sarce speeeit A.rapl,ifl"t- uiis[-i;;--ryi] !vp"u of r'rlcrorhcncs?

wirere ordinarilyTil; woulc not be losslbl-e '
s" It siroul{. U*"r.oiire* tiritr-inut" is yet irnother posslble

slgnal sourceIfo, 1;he spe";i ;\*piirr*"- *r.ten transntttin'q' sntL

that sorpce ls tlie I{CrlI aud.io ouiiUator. The output frc'n 1'ho

MCi{ oscit-}ator ls so lrery ;;"[";["[-it is on]y sliehtlv grea'cer

trrii"-irr. irgt "r iron* a dynanlc rolerophonoo

,laput ckt ":)

'.#

;raft
)a,O J

;ch
[!aU ._

2" *o:""fr;;'t #*ttl;ft to rl? gudlo 9l1anne1 
ts couplerl through t'he

: :&lcropir-one transior*,"J;ttloi}; tt;;lt";r' inpat erld' of the

,. tp-;;cii anPllf ler stege
-.,r.-U. gr" w**iti-Ariiii;; sta6e utllizes " 12sryt ln e hish voltase

::.c-"Bias-ispr.ovii.ed.+ytrieoonblnationof.R20Tandcaozlnthe

-d."R2o6isa.-currentbl'pagsreslstor,re.lulred,.beeausethe- :r'llrulents of Y2O2 u"A-i'iA5-r"qoirt *6'" du*ent^then d'oes Y?01"

€o The resistor -shua'utn-"i+i. su.o"a"iy"#;h; tgr-" iransror;irer l's
' necessary J-4 ord.er to-sEaO1flr* t,:re-f[fut. enpeaance of lhe 1;ube"

T.lre a6.nittance of a 'Uune viill valy wj.ti changee- ln frequency'
tirus reflecting a oo"Iliu"i-:-*p*a[nci rlacir t6 ttre rirfic'rophoae ckt" '
:rvith "u=lit*rrt-d.ietcrtion" 

Ehi rests1or R205 ehunbs the trans*
fomrer**"o"au"yand.tend'storod.ucedlstorilonc.
f " c203 G-th;:;":*u*n e=rg irli:?-condenser' aad 8208 ls the

screon grl* voliage'rlropplnE roslstor"
g, Tire Jii**rr*e* CaOil-iron"tire pf*iu of V201 io ground'' ls Ln

-. :i,he clrt":iri order tnai u-ri*nteA lr+-frequencieg wlil be

bl"pessei to g'cund'" 'iit:'il i; ;;=irir:-*' p9"3tt"e most of the
r:.,,trse eneountere* in -iicriir.-i; ,il";irl i.rener aud,io frerluencles*
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d'n.,l ii i,iiosc, f I*quu.t.", io5 crf t tiJ L

';'r€ cen easiil' Cisp*nse wiLl: t're:r:
150 si'ci:ec to 3000 c;,'eles ls &dr:'
ccrSiriuiti.c $t to lt ilorii,
h, R,209 ls the plate io:d reslstcr ecrcss r''rirlch the c';iiliii
iid*i-i:roru iir*.speeci: enpiif'1.er J"s C*.re;-o;*ii Ii.iil: 'i;r:; E
pf[e; fgO roJ-t,s,, i;iiicH is-obtatned f19:r a voJ.'';s;;e C.i'rj-*er
il*t*&t"'p:.us-lnO0 volts artd. 6;rouatl" Tirab voltt,;e {:.t"i!$ i: ehc'""';
og tire bi.ueprint j-lceclieie:y to u*ie 1ef1; of tlle-l'{CiI-Ci'I u-nlt,
aixi ls gigder-up of H11?, R113, Ri19 all in parailel, tlte tjrrri:
il-";;feu ,itl, iri23, Fi?C-i; ilil;tu**. ',vttir t,iie cripacLl,or Ci'35
trn or.-Letr tiiat the ]90 voi.t llce'ilay be at E-F groui:-d., and 'i'I
ground^.

3.. Th6 clri,r$r Etage.'
a.- Tlle cutouf, sigaal frcru tire speeci: mlpliiler i'9 coiil)Lei
iiiro"rjh Cz-O+ to f,f,.e sl6ni*I ln;ut grld of the eird.io d.riv*r;?tage,

.\ [l-tir" on;**t bi' titu d.river-irta;e ls to obtaln sufr'icl+ni a'.rdio

-'tl ., po,ver to d.rlve tiie iiotltrir,tor stal;g, ','ii'tlch Ls a clags ?Es. siags-,'.)"': i-t'1izLgg. pusii*puI1 8l"I.e.s, which dGve]"op erbout sl;:ty watt,$ of

c" Tlta O"i""r stags cper,:tes class gA"r uslng.ci:thoCre blarl
d.eveloped by tire conblnation cf R2].+ and' CeO;?, 

-
-. d." Ths-Blatb of tiie stage returns to B plus (190 'iolts) ihrcugli

tlre pririary of tiie drlvEr tmnofo:irer, wh1le the scfeen gri.d"
' tios 0irectly to B plus? .

geeondury tfuat ls tled to the tlrlds or'the mor-Lula'f,or tubeno
Reroemlror that tire no,lulator tubes B.re open:tlu;; clase t80,.$o

' '. thelr Erlds 1v111 d.rary current durLng a portlon of tach aurtio
cycJ.p, and. t,hat "current uilt flo'r throul3h tho ttlo-seconcti;ry
lylnciiigs of tire drlvor transformor.'. ".,wh€n the cl-ass rB'
raod.uLa[or tuber-,, draw grld culrent, thon, 1t rosults ln e 1 Direr
tnpedance ln the 1;ranifor:irer, whlih ln turn ae&rrg that a
refucea plata load fu:rpad,rince on the d,r'lver tui:e vilil- alpe{lr.
Any tilae a tube ls lrorktng lnto a varving f.inpednlfce, extrene
dtijto.rtion rvlll result, cu.e tr: r,o;r-iinear conilitJ"t,us oj: cpereti.an"
I'ierefore, l,tre i'er:j.stoi, R203. le ad.rjed. io provlds. an j"nverso.-_
feedbr:.ek ikt., feedlru; Ln out*sf*phaee voLiuge i:e^cli to the grld.,
lvhlch vrl1l teid. to stabl11z.e tila apparant 1cad. 1r':,ped.ai:.ce r:f
tite stage and. tlro:'eby r.lnl"nizo dlstortion csused by tl:.rt Ro:l-
llnoar tcped,anco cf tlie piate lrad. ckt,
f. Tire olrtpug fro.e ihe drlver starie ls aLso d.etielopr:d acrosg
,tlre vclt,age Olvlder cH-,. of R?LZ and. R2Ilo after b*in6 cou'-;:leC.,lJalg UUJ-wCat g '\A.L Y *u'J! Vil 9e tJJ. aL{.:{, qafr+ l\b+* Yv-r!

tiro'rdB C206,-*,$pr,.r'r,ean$,'bf tttls voltage dlvlder ekt., a }lttle
rtoxa t,iran 7 .:s'16;nal derelopo<i i:y blre driver sta;o ls

C,ilni'rol grld cl:t" of tire sldetone exp}"lf'5.er,
ve

Ehe

arnpLlfldr ls'.operate0 es a zero galn sisge, wlth tite output fron
the clrlver sta;;e e.s e roference.
bu lhs entl.ro onJect of !]re sldeto-ne einpilfler is to couple tit,:
driver bul:e sl;;nal llrrou6h to heari.tr-''1isr1eg r and to pro'rldo e r.s&nil
vrirereby varlatictrs iE Iosd 1;ri.r.edance occasloilod, by dlffarent

-6+.-

flu rll^r,1i .--u-r- .l-:'..,, ,1.-1".i':'.irl'-l-'i t-t: - I

, i fJ:tr:r-ieil.l'.t;nn.li cf i:::.:'i
.g*ar.= fo:: inteliig' ii= ',''cic;

YZUju. mffi6 ,.'..i*l*.lr '

e slda*6oae .aruAifJ.er c

;.-iii;,Ti"ut-*G{i''ttrirrs bo irr.ld 1n iaind is that tire gld"etone

:

l}."



.;*rs of heacset's-or oble:: aua|1 i:Xl:-:,ii:' tfl; 'i';::l:-:ho' q

oi:eratlon.- of t,lie *rlver "i*i*," in- ot,her vrorcts. the s*e'lrore 
I

eirplifler fg *rr"ii"i.ii"n"I?.i*r;rto"u functlon ls to prcvirle 
I

::Lfii:'Ht3lt5;" an1:!i{1er--l:, op'13!ed'*c'i-ass'A" usin's ci:thoc'e

bias o.e.retoplH-uf nifi"- t'Ioift'* tt'*t tiie cathoai 1s left uiL-

- b.r'passod, iirtroauciflg aeg;neration to reauce the !!aae gaLi:'

do.Tilo1:}at,e.and..Seree[$;.;;;;Iii"i-to-g_prus,}90vo1tso
ao TZaT ls the sldet'cno ".ipi'i-[rirl=roi*"=l 

y[icti coui:J'es iiie

sidetone signel rhi.ough i;'it; ieaapnoirEi.' The second'ary of the

transi'o::rrer hae I taps ptl"illa' y1i.tn ruR to a nrlltttap
setectof u,rii.h '*rici ";;;';; a'sldetone vbh:::re control"
fo A i:igh porcentag" tooeisl-riuob*.1, c]:t' Ls proficled' by

tire aetlon Qf tire cooau"Jli-czos; -;llich- couple-s'an or;t-of-phase

voltage fro,-ii::ie-tran=foirloir-sJ*6naary 
-t"l' to tit? cathod'e of

v203, tirus lnprcving ti:e'fiirrii]-,ii-ii u-signal and' knocking

d.ol';n lts sireilgth coasid'erlable'
g. Tire "* 

iotIl el:'feiet oi-.ff c'f t1e above noted' cegonerative

methcd.sr pfus-iir" f,act tiut-orrfy s.bout ?5fi of t\e signal-

d.eveloperl by tire d.river rt-"S"-ii .,":l to- hrllre tire sidetone
- uroplifier, is that tlie ";;;;; 

;;"*-inu sitletone a'lplifler at

- 
- roaxircur-q volume ls just ";;id-"e;;i 

to-tn"-;is"ir .bvelpperl bv

:- tiie;|rlver st,age

,r,3"*iu;}ili: Xl"Bii ri?e-tubes*ase,e*ployod as push-pull - :

-----rsodril4tors, operatln6; cfi"r-l3t wlth-i-iorr", atffveiy of " 
i

.:- =illioirrratirv-ao--tfiET, of audlo power

.'= b;,Tire t;rrpe:"8r1 tubo is prl-narfly a-"l*ut tBt tube" and ls very

-=lntiirrfy eut-off with ?gTo ti*"- Hor;ev;;;-ln order-io mako lt
:-:fu[et1ontriie.c1a5s,B,;we_appryupp"o'1:,.ut91'.*).t5vo}ts
:.-of bias to- each tu'oe, !i rglgnlng the-i'"fa-*inith-Cs on the d'rlver :

1_::S"p;;rii"]-ii0;;";; ![" fllaneit:. of v10i and 1106.

-.III:.- ^}. It mubt ;flrst nu-reulizea that the- 811 !oP" does not have
:,:::.:. '-.- r' ':oT[Ef iii"ir";";;;a-u-ai"i"tiy treate] tube in rryhlch

i=:-..:-, t5'a eloctron streant-origlnates ,fron the fllagents" 
.

1:*'::" ii=siil-il-; iii""hy-rrEui"a tube ls the actual volta":e
1'.. ^ .--., .diff-eren'ce b.t'r,,'oen-iir*--Jf"otrieai center of the filane'nt
:'' - :;. -. "oa'i+;,i:$i:i;+irfl;-:e;::,;*Lll*"t: ;:t;l:3 t5":"1"---::. : **^lJ"tL;;"i;-SIi-iort",-a"a the erld..lp I"tqned' to-one
-i: arl or r -.,a^-^-.! r'lnsn +ho-?r{fo *{i1 be 7.L5 vo1ts";;;-ifi"il-iiru-urEt w111 be 3"L5 vo1ts".'t*;t r- -s-rde of tha't f1lam' 

(fllament cH" )

* E$,$ ,t

4.
oa?

?

llle, Notrice bhat tire Porver Anplifier fii:te"i-i:..ii series vuith
&re ln geri.es::- Ii".u";ii;-;;i-oi-tU* *o,r.,r"joors) and. tley ln turn

Lt,- n^ -fr*^

r,Eth H121 ecross the EC 114e.
#lt&,tlti:"i3|:l*ulii II ;';;;renr bvpaql r eslstor ln.paral}e}

.i-r.,^ dt 1 0o tll'rpt rneslstof LS ngCeSSnecessal'yt=t.iliri.tirr*"rii;;"fi-;f iire iwc 811e s" That' reslstor ls necessar-
41 4 'r r r,.-1^^ ?a en.,,' ?ii1?a "*,rr.rorrf, tl'ran tlfg S].1 9S eOUIC-;;;;.;;-tL"-sii-r'i irr- d'rar;s nore current thea iire
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handlo.,'
€o P].aie yolta;e for the imd.uii:tcr tubmis u50 volts, obiailrr-l''
tirrougb contacts 3r?r? n anrL S Cf tire c[Y relay, l{ctJ'ce that
wlren.tlie CIr; relay ls'energir*6, "" l.t must be for ClY tansral';sloao
tiil*ni"i*""orLa5e ls remoi*a riom ihe nocrri-itrtor tubas* maltii-g

i6; i{"c" inoPeiailve,
f " Tb,e nod.ufiiion tran.sfolEor, T191., l.St tvrc. dsco*g"=i' iv1nd'Lng,

the t+:5 wrnaini-[uins rn *Erius-wlth rtre plaio "a]]age 
sul>irl;'r

;;; ir,6 i;ll-."H in"-E-? *to&lns belrlq in serlas-"ulth t'he ssr€sn
voltage supply to the PA, A sireon g116 tube 1lke nn $IJ erru:ot
be sgcrressfuliy noaufr,teA Ui:_vuyyfng-piate voi{iage aJ-o"r'"e, but

' rcust also lrave the scre€rt oLft*gb-6A"otuteC lf any hlsh morlulatlon

;;;;-;;il"- i;-assirea, due to tiie fact that, tlre screan grtd
potertitlal 1s a rrrlan c6ntrot-of 

-pfut* 
current ia a' screen 5r1d

tube r
' f " Yfhen the ATc 1s tranemltulne"*1t!' 1''o5'ca' 'th? rrodulatlon

oorcentaso oriii "*ry "lj.Ehiit- 
-ifir, t-i'" unpi.ltuuo of the so';nC'

il;;;-;;iir.i*E-trre-hrcio[uonb, -and' the aver*Ee porcentage cf
' *iior.ti;;-f;""pp"ost rat;1y 8bi6 r^rlth the s:tsslon s€lectsr
swltch 1n tire Volce Posltlon,' Bo Bsceruse i; i;';g";ibi;-f;; us so'adequately contro:' the
Ievel 06 th;-rie"il-t;i"g e*n".rated ty flre ll0ll oscillator, vie

.can nodult,te ;;;" heavilf 6n the ],ICTf eettlr^g', The reodulation

- h". NotJ"ee that wi"en ttre -Cly reiay !s-ener61z9d. r'le.not onLy
ii*o"i-piri.-voii.I."--i"o* tr," iloduiator--t,ubes, b9!'l*' als9
glrort o.,rt tire hiah-voltaE;e.raod.ol"tlon urind-l'ng 9n the tranef ormer

Iy-tfi"-*itio" of-oorrtacti 6 aBA ? on-the CW relay, Wlren wa

__ ai.e iransnftifns CfVl we w111, obviously be maklng the plate 
-

;;a;;-oi-o.i'i"u"t ra ine 4-5 wlndrne qf rhe modul-atlos trans-
fo:noer vroul-rl lndude a d.egtr-uctlvely-higi1-voltage. ln the oth'er

" ;fieire;-6f-t[e-. ir.nsforiuerr ml eitirei d.enage the transforu']r
or tle m.odulat,or tubes, ;;-hJ-l*l wlnding ls-shorted'*out 1a

iiu-cly ;;;1ti;"-toJ"ote"t the trlnsfcnlsi and ,th3 
nod'ulatcr

t'ubesc : .

1" 3or.a geireral review of
62ofthis outllne, whlch is

nodul,st&'on theory, refer to pegs
lacluded ln the fhira Week sectlon" ''
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L" The }ICiY oscilletor.. &o tr'or MCl[ elalsslon, vle key the-€xclter unUfe clits' ln'the sane

feshion ;; ffi-cvr- iriti. ti.b s,n&*g. e:rogplfos that rve are
noduiatl{rt tlre polifor e;piirior-liitr, a 1-OOO cyg}? ilone at 'blre

;ffi-;ffi: ="-tt" "*r{i?'a:sisnal 
rulr-r bear a 1000 evcte tone,

. or not,e.
boT}re].I$[osci].1a0$}generetes-&e1000cyclotonethatls
used to raodr"rlate tiie fi" ttie-t'lCny- ouolllatbr inploye a i{artLey
oscillot,;;-;kt;; u"ins e fiSfZ'iubo tirat ts trlode connoct'ee"

8r 4 ?nR

r30 e

€ 30qA

.d snA
hdva ,€sio

OurF0*
t40A,fr*

-:''.::- -: led to the tube ls verY 1ow'::-.-a;'Ehe bff-estlve p)-atg voltage-1!p1:
:= -e s'rtes ;;;;;$e*-x;sisii"-of-aib,Ooo ohras belns in serles rvith
!:r,-.i1,fl[00"""ft"E-pIos load to the piato of v302" 

-
:. - ,'-.-=t*-."-i;- Nili*; i[;t tnu A p]fq sipBJ.y fo::. the MCt{ osalllator
i::: -='--1113-i;]{"n ori tr,u :s*"oe'lroo voit ilne that supplles tq"'-
;__ * :;..^ __**"Eo-or.-inu f.q, "t*$". sin"e the scfeen vo]-ta5e_of tl.uta-t:.:-::.frii;j.JV"a-uy: Jo"{oit; 5 and 13 of the }<glrins rri}av, then
,::: j-:=:![* Hcfi'iu"riiator ts keyed. at t]re sa$.e tiae by tlte san.s

-^:- --: . ; keYJ.ng contacts
*1:1:'-a. 'd dr1&iE'a;?i";;tea rzsrZ lq 1e1r riearLv cut-off rulth Iow

;.3ilaf"?rfi.,g;^f-;. !i; Mcl.rl os"grut;r is operated wlth zero lrlas" '
- 6-*.norice tbat tnera-is no uf aslng cllt.- in the IiCts oscil] ator"

:I,='firi*-atliiiator-is operating very close to class eBf und'er
:.:-'-.i[ee"e' conAitlons, aid, de]fvers Tery lIttLe p9]r9r o

=': -. --I-=- 
-L. ;i;;;;;; ' f i- nuJt be bou,rne 1g. nin$ that -the output f ron

;j-:I-,1 }]ie-I,I,Jtlt o*ififad; ls f ed lnto the roicropitone iransf8liEoer
-:-- --.- end {h; first Spi*.fr-A*pififur stalSe". rthieh was d.eslgned

tro naaagq the vLry'*u-eiii. stenaL frot itre dynarclc r,rlcropirone,
. so [["-UCW-"iSnui" cannot b6 hard]-y. any stronger t]ran.tho

slgnal from' the d.Yaanlc mlke."
Bo flre volta8e appearlag across the catlrods-tap^end' of I*:^
.nd flifOl-qie"po"ilon -o-g the 1000 cycle slgnal d'eveloped acrosg
the rneoitat-ft"lfO f. used to drtve ihe sp9e9h araplifler"R310,
;ii;";*i;-;;; p."""nt"se laodulagion control for MCl[ operatlon

. -and is usualJ-! ad'justed' tor g0',4 mod'u1a,tion"
fo Tire M$rI oscllrator" output gbes out pln I yl !h* [gneq lIug
ln tire base of rhe IUCW:CFI unitr;'throulh a shielded" lead to

,- 
"o"i,i.t,i, I-tna 6 of the Volco-B?l.v,.tlrence l?-1"gtion.'ICtof the poi,ver Lovel .sli,,iitchr anrl lfren to the ltlcrophone-_tt-ans-
f;"**rr-T2g1 :---* th; abive path ls true for 6.1Y and' MCIV only'
for llull-porver oBeratir,[ j-tfrai ls, wltlt the Porver Level $r'rlt'ch

:. rsof,S

ln tlre ,0perate t posil,i,on'

-o t-



' s, l'Ii:eu the ?crvsr Leval s'i-tgl t:,T1"i3i"itiJ";"':ui:;
posit1o,,,--tt.o t"u**.iii"; ;iiI stii:. f unetloa B'E a lcw

powersa irg,. s;nelhi*i eoaicgolls Io titJ '"Iia1f-Po*'ere settl-43
. ln the G0*g traasnirttr]'t''it][i"ioi*"-riauctlr;n ls effec'bed. hi-

lor.rering the scrsen';;i;.gi--to. t:t* PA by in*ertlon of a scre€n
-* , voltaie clropp:*.! I?lilio*"in. tllu ioiu*o"voLta'ge suppl"y line!" ! ' o

' that resistbr ls mii;"i"a-rt-ru ;h;;i'; i'n'r;o {rre ckt" bv ilesns

of sesrlon eBB{ "r #; $',i,i,--i"ri;"1'};i;*i-; in the *rr:.::e' ",,rHi_ ,:

Position,r,]n g'ivlously'- lf ue realtce' the po-rJer of the trane:litter--
by reclueirq th.;"po**"-.rf *,f,e"i*--i{ug*, t}reo 

"ue 
irl-Ii alsr

, lr{]v,e to reouc*"tiil"poruu" of 
'tire ioa[:it':on slgnal ln order

li'ffi:;.*it :l;:;l,:oif;ixl.itrv setuils, -wlrh 
rire loi;er Le,rel

t',rtrclr in the;Ei,1;'-:;o;iir'it', ;; ";'i[::: 
in en:I1irr'ie ]v

neans of trvo oti6nuuti,,s ***iito,=.ap;:lled' lh shuat rvith

t}r'er.ricropl.roou.-i,csforfier,p"r**'y..;;"tkro3eresletorsare

d;i{;; ;!; 
-r', ia'. }'' .?i lrung : ' -t?-ilt::"', h" Notlca tho-t tire t:[cl:{' 'irsiilutor J"s" never sirtli off ' Tbo slgnar

froia tire osoillat";"i; gi"[tg"o oui i,y.tire actton of contacts
, i anA-I of -ths, volce-iuiuy when ;Vif"iro lr9l$nfeglon ls eraployed'

.:. ..1o rrlhes uslng tiie ;rid for-transmlsslon of clf, l:le' MCIT

ogclllelor aontlnuSi-tlti**iio"l"[[i -11" 
nodtrlator tubas ara

d.ead.r--fro rg loOuf*iion-ru"ults, 
'Ilo,ooilur, the 1000 cycLe IICW

tone li stl1l being a!,pll:1-to.trre-a;Xi;.channel and 1t w111 be

hearrl-i*-tr,"'heedp[onbs t]iroog,i, 
1;[":Jla"too" ampllller sta6e

ror PoiPot"" or ni'nilorfuiqo 1-

2. rhe cpr*i,f,i;"Tcivui;i-r;;aGncv^rn'iicator )-r a" The g+-I 
- 
grl. onrt- enp'roya- . ,i;sir-iuirg *e a c,onblnatioa 

"

;l'iL'.:;;ltl?';I aii.ilii'ai f:1* "^:ffi::':="fiuuxil.::'tfl"bo TIre cutnode', rrt *"1: ;il F; ili; ""ti"e as the anode" The

:Hilil' : i" tlt :' H,iS:' l't;y'fi d-ii:. i#i[# r" ;t tfiiii+ til:'ls drivl's e tank .kt,"oF ili;;untly-riu]-iqt, Lchs*ved' by the

serles "uEritoi- 
l'n the grid tank'tfl"

Qo As ln tho L't{ fro'1o"i*f g?teT' th; 200 kc' oscLllator rgatese

ttre tube electron "t"ol*i'3Iiii;iiq_inu 
,riate c':ffent to flou

only ro piiulr-Aut"r*i;& [y t"" Etioiui-oscillator and' lts

i:*ittliaar to be.cireck"+ is rol^in on tire f*rressor srii!' or

t5e tube ,-tirrougn- eftfiII"CJOi-o" C36f', 
-i'f'uru lt- teats asalnst

- rhe crystal oeclLLator*iiiit.rt-:"rti-*[-i'";;ia=. 20C kc" oheck polnts"

. e. After the raaster osciLiator iras iui" calilratec on a ctieek

polntfrequencf,,^ilre,*o"u*u:"uln<iexonthenasterosclllatcr
control rreaa ( rBu or ;6;i-;;;v1agp tire necessary correstion for
closely ad.jacent rre,luJnil6s'to the check pcint"
f " T*e plate output "i-;h;- 

itq,u ls fllterbd by tlia condensgr

C310, sc-ilrat o*iy auati*ir;A'i;;9i?s rvlll eppear ln the- output'

T.;8 ourput from the g;i-;ii'Iu-rue-into tne-audlo channel"

tlrrougi, 5e*tio' rl,cq oi triu-ro,**r i,ui"i-st,*{tc-ti, itr tho ?calibratee

poslri_oir;-;;a-irr"o r"io iii" i.i""oplroiie trangforuer"
. Eo tire arLaio*"iii"ir-i-"io,-iH" crr Lnrr. r'*I:.en a crvsrar o)19ek po'nt

ls belog r'rad.e, ls nuur[*f"'ii.*-f,"uApib"*u bhrough the sldetone

aitpll"f iEr "
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- 1o R3O5 ls'the oso. P)'ate Load'
: 'i50[ r; a-iri.iei' !g-tg"p sls" from pgT".supp]v

,: R311, R30L, 
"ttd.-n302 

fo-rn.a-voltage- d'ivld'er, bleocLer

" :. iiiol rs-thi aeiecicr platd 
- 
loaa '- . ' ' fiio-s,-cloi pr,i"ia*i-os*"' grld leak bias

- ,.h"'-Notlsa-tnit tire ! ;iG_-uppi,-ror it" Ct'f unit ls obtalnod
: :-froia, gection tRAr of d[e-po*"*i-ievuf Srvitcfi, ^on. 

the ecalLbraibi
$-;;;ir;;;-;i thai s,,vltcn. [he saii].e section 6r tne Power Level

. !,,:$,r1teh afso 
""*oo-u" 

th;'pfatg.potentla1s from the nultlpllgr

".-.Etages lq tho't0aLlbrate posltlou't" .., ',...,--:--..,--
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gpela!\q4 -af sri.lcges ajig*$e1a;rs,

i' T'litftB*:nilH-tl--?!i1"*-:ioit1S*ln?ou'at'es 
on6 vorts' aiid that

i tlre ZS rol[" "orosinto-ttti 
ge*r thriugh tha pLug PSOA iccaie"i

cn tho schersatlc in tiu-il*E,-:'utt-toio"= of-the i+]'6u-r p'f i"'or

- supc}y. 
-ti,* negati',-e,.3itl,.,? 'o: 

tine ts grourrdod. (p1n 3 cf

3.502), roc. th" fo.,ltlve sJ"de go?s ii'i:Oi Eoti f:oi-' botlr thornal-

overload' r'ueh-to*""u*i-cir*url breakersr -
I - bo Notlce'iiiat ttre -dvi;;l;i-"-*r"yf 

i!5i li=il b" enmglar:l tn

;"*!i;;i-tie*cr't" {"i,.}"* g;ffi 13 }tfl.ttf,ffili?"1""" !o {?92r--

Lti:i:T"lT +iil-: 
- - 

r,ire. pbwe *iri,, "iiai, re 
-act uat$* Lv

seet j.on iEB, of the enlsslon uur"ciir" irrllctr, ln any of lts
, [rxu" posltione' ,rcryg p]-us 28 voLtg to be- a5rpLled

tl' killi :t;* 
" 

!*i.i::ii,l :: !f,""1 
i i ;*ffi s 

- 
or 

- 
t, ni- xiq 

= ", 
- it :.

Low fretluencv -r-eLayr,foGr-in:-"or-tll;i;t' 
Klol'' and ths cY\I

relay,f103.-{rl99tr.u-autotu!""*ily,"ilbi.J:.&eenuralzed'
and rhe-slir r.lnit "iiitlt-ir-r" 

i1."-pi9p-;r-!::ttton I'anictrtlns

tire corapletion of *"liiotno*-.yciu,'tn-on pIPt 28 volts ls al-so'

app).led to the power ;;;;;;ia ""ruy,"riol,-ihe 
dvnanotor relav'

K5o1,u^titheki:rlne;;;;;'.xro3'-iiuting'?;lrouncontli'e.*bppositii end of Lny- or"-or thq nuntiitua-i.r1i;s wiLl- actuate

tirat, re1a1r and *o*palil ;tU-6i.rt"-*IJ'*i*ted- okts

6. ure avhamotor, "?1.g;"f;i*":i"1"*"1::ri3.:::u'* 
uiilrs'

aer enflir= ::3"i*t 
"[':"3' 

r'il 
- !;:-qt" : ?ifi I *? ? 

" 
ro,, sol e o +, r

)lT--.-posittoo[,-.6"tio*lne.;;i-ti6-BtlssionSoleo+"cr
Bnltcir.,'ai.& ;;;;1;'AT oi- the LScal-Remo1;e sfi'rttcir"

vorc*--*irooei ;iituotu-f uof, a"o1-I1"-voice Relav, K10!r
..,=and.then,*-iii"ouenany.oiiii6rourkeyint.ffoSioo,

The abov* not*tfo*l iut*u lirat the Potier Levet iffItorr' P,.u'

ie in ej.ther the uforr*t of tpleratet nosLtions'
, rf rb,e po.rier Levei'irri.r, ii ri"[nu"Idiiiur"tu r posrrton rind

the enr,gsion eelector*ilrton il qu:rvorcet-r.then K501 xs

actuared, tlrroueu ._oii*a;-il*a iiat'iii v6ice Rerav and seerron

,I'Ae of tbe Por'rer L;;;i-soltcir". 'Ii'titi-eti""ion seieot'or sr'rLtch

ls 1s the clt' positr"ol-t[un sootaii"-[-*na i of the c]Y r818ir5

K103, coro'::lete t'he -fi;*-Jiii"-i*i"v "kt' to'sround'o rf the

Eoi.ssii;-$Er*cuo" siitffi"i;- r" !i'L Mcl{' posi[ion" t]ren tlre

aynancierore,ay cxt] 
*ir"'" 

*pu[ua 
'io -i*"-"lia throri*';h seci:.or:'

iBAr of the misston 3If "*ti" -Slfi*f*-unO'soetlon 
tA0 'of tira

Localjn;;;"-s,rtt;t" rn *"y "i"ii.,-i:q':11:"o 
or 'r'hlch tv'pe

' of eiaissloa ls sereitled'--i"-!L? Callirata positlon of ti:e ?o"lior

Level s,*rrlrch t:re dyiiioior-sl1i iiiiii-on-ui all ttutes rulthout

t,lre oeceselty of the operetor costlletl$8 s kaylng ckt'
of oourse" the tran=rlttu= Ls nof-iOt{ t[" alrt d'urln. tlre

celfbfltiin perLo* 
-aue to tho f act 'that scree,' pbtentlal is

renoved. frofl the Pl il*-s r!os- fion the fre'-tueniy nulti'llers
b:r u*"iroou uRBl uriaTi.ei 'o?Jn*-io*er Level $iltch ln the

z" -":b+:l:;";;:ri?:i,:t3'?"-" T.u, = grv:. ln -?p:"*1! 
1;

Eto Ihe voice iteiay,"ilolr- iq-.*tiutui-ty.u"*tion rRAr cf tlro
trrslssion-seieoto"- br,'fiIi' uil ;;;;i;; 

-'Ai' of the Loeal-B'cn'ote

srvltch' -90-
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boCortaeteland2oft'heVolce'R€l-ayln-:"I1:s^rvj'thanyofthe
koylng .ri"' i"Icoru, rt"i,-"1[u podl-[i-["it buitoa, thrott]e
s,,ultcir, oi't,iri"riuyr coip:-utes 

-tire energlzatlo'r clcb" for tlte
. cynaraoror relay, K501."''ti;;;f"i;; i;-;ri;-volce positlon of the

errlsslon s e&eot6r si,tltch ih; ;tit"ioio" w111 rur onl-l' wiren cne

of tiie four i;eys 1s operatei, 
- cpglai:.on or exy one of the keys

rvlrl ol:eioLe the lioviG-;;i;v' qi?;-ui-tl'" sariG tlrae ar:'d

::t;:;*:'i;lxa;;;:rt;oE'"1?I"'i;'3r',li* e"o*a out th'lr stsnal

tui"t,,ln;rT;lr,liittli;H! yr1, a:!11 tire speech eo-ulpnent ee{

tlrerelr;r tuoaoi*te tiie-fritied' caui"er s lgnal ;

3, The Yolos fcsltlor,-^lwr' Ler" S'''{" ln iTunse '
a"rlll of the op*xagi.en stEps a,,e the =o'-i*-ui ln the tgpoia'ber
*"frIriifis of -the 

Po"ver Le?e} s:'rlt'oir'!
b" Because potiox outpul-f"oo-tno transrribtor ls d'rastlcal-1y

red,uced 1n itre €Tunet'pou![i91t' uig"iit" or the-reduoilcn of

scrooa volvage'to the ii-[" th6 aotiI"-o]-esctton lHB? of the

power Levol Svltchn .1t- is-bbvioue tiat thors must ris rvell lre a

red.uctlon ln the audlo nodr!-gtlon porrur to p"uo*"t over-modulatlon'

Notlce ,rat seorlon :rn, of the p;;;"i"'iir-u"rtch ;:laces RI3l+

ln shunr vrl*.,h t,ire prirnlry-or- irt"' +i;i";;;l'i tl3yfoirner' tlrus
, . reduclng the anounr "i-;igr;r-uppriJa-to--irru 

eudlo ampllflor
ile-;;a;*Ge tlie mod'ulatlon"

l+"-[he r]lY,+-oaition, &vr" G;;-st;;' la -tgperatee or tg'unee o

. 
- 8" - T'Irei gl{-""liy ls _aciu"t"a' uy tne"fri.uioo-selector srvltch"

_ -5o:,:fiontabts I+ and. 5 oi-[i."-cw-re].ay-iltl*te.tho ttvnarooter reLay'

:. - Eo *rat the d,ynamoto"^rorrl io"ii"oi'.;i;-;*UE CIY- transraiselon

tlitlii;.r" e ona I of the cYI re:.av '"toou 
the 'olate potentlal

froro, tlre aodu-lators, ""od"tiig 
tlt*il e*tat:''*" .

ao:'Contaots6.and,?or-[rre-ci.iraruvlfro'i-;lit]"1+'-5wtndlns, or the nod.ulatic,n trans6dr*"q, to.b"Ii:a"t itgtr^tcey-in6 currsnts-
- ro tire plai; ;i' tne pt li;;-a;*;cri,s-trro traisforcer or ths

tl'*;'ii":il*i1 ;; i=u**u ,-*:*fs a+:'r b.1^T:."i t" aotuate

..tlre tiaasnrit?I, p:.JooC=briine t'|eoli'**"ti1it;"r* applled.', i;-Xiffiil mrtff.::'il':lil"'tf;;i-riq er*,.toi-ffiy-i; enabr.ed

:- to u.onlror $ls ovm kayi"i'trr"".ql the sltletbne ckt,
The l,ti'ir posrtiotf-purr, 

-t'"vbr s" la roperatet'

--. A" The elrLsilon ielerii"-u"ft"A g"A-ift" icqaj'*Aenote sillltch

actuate th.e Dynanotor'il"f.yl-XiOf , 
'fn-tne oMCIY? positlon of 

-+ tl:'e-ESs"^^ rrna rnaF ',a.rr lated. In the MC$I posltlon,
bo Eecs.use the 919 lsfsv ls not astuated'-:f Lt;"*;il.'r:;;"i;*'
the norlulators ar€ op6"*ii"pl-fi-![ut-uacn tLne the icev ls
deBressed' bv the "p"ryi!,-i;i-$"yt"e 

R?11r. potP, tl e J0ttr'
ron the alr-r and. the l,i6'ir'ci"irrulor'noa-cit-.,s tho carrler rvltb

. a J.r000 cycle eate, dil ;p.mto". hears the nod.ulatlon tono
, each ttme- tho key f s i"!r*'"eed, ta,"l* ii'u tiA*tone amp}lf ler ckt

6, The M.]rr{ ,ooifiio"l itf . Le-vo Sw, ln tTuna?o

Eo sa-ne ;;;;;;;s- ;i " 

"il"t roi as ror e oBerato e '
bo In rhe rune posi-r,r;;-;i-;i "-eo**, 

r"ii"i $'vltchl ti]:-?l^,,.-
powerisred.ueed.,loltbeeolxesnecessarytoreducethenoou"
Iatlorr po'iyex 1n o*ie=-{o keu,p frcn-Jitr*ioAufatlne" Notloe that

lrr tlie rEunel posltLoill secij'ons tr;;-;"d- ;rtst arE 1n such e
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oosltlorr as to birpni -!!e i:rj:aar;' -of the $:.i?Piin3.^!'ransfor:resr
#;;"ffi; ;"i;r,;;;_ R13i. ?"0 R}?f ,.thus reduolns tne arao*nt of
ii*iiuit'iBi,iiAA-i;-.tnu qu,,tlo e;npllf lgr ?ld r e'duc j-ns i'tod'rrlt:tion' ,

,c. rstncs ttre. ,lie nodil,atlng heairl"er {n t}re.1{C!{-qositioa the.rr
,L1 tiie Yolc. 

^pl"fiior. *u [ui-"-to redueg tlu M'Cv{, ylgnal-'rore l"n

,ili"-,'d*ri-p""rtion tnut tlie vo-lce sLgna1, henco tho anpLo:raeiit

,iI-trr* t1'{; ,*"itio"s rqthef, than onty one, as'irras the easo 1titlr
ioii"-ttao1*tlon red'uctlon'. '.. i::-- .

"i*:l "--'+.-',. ,,1 'i*.' :,."-,:-:. . * -. *.-- .1.1r'^-.
. -: a; . i i-. -: - .-. :;:1,: 'ij l,l;. -,::: : ;:; .'.r' ' ..
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