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CLLINS TVPE 52G TRm'ShE TER

- : abznet 20 1nches 1ong,
_ﬁ10—1/2f1ncnes high, end 16 incles deeps The cabL“et is copper
jnlated;and has a _g _r1nK1e flnlsn.

'There are two 1ntermed1ate radlo frequeqcy stages betwéen the
'crystal controlled oscll?ator and the finel amplifier., These
igbermediate stages can be used as frequency muitipliers or
buffers’ The output eircuit priovides for connection to either
a balenced or unba snced antenna feeder system and permits
'nroper impedance matching with sa+1sPaCuory attenuation of
“harmonic radiation.

The tw"store speech arplifier is designed for a low level, high
1m@edan & 1nput sush as a ﬂlaphragm,tyne erystal mlcrOﬂkonF, The
-modulataon cavabilities are 100 per cent.

Two seaar&ts élrect—c urrent power supplies are in cluded in the
transmltter. Qther features incorporated are combined meter
witch and - stagp selector, fuses in each power transformer pri-
; stand by swztch and a catnode ray moduiation 1ndlc&tar.

O.GPL.J ENT E |
, ,], T udlo bz§tem
'o‘sciuéﬁor 052005 (1)&96? - 1st stag_e : gd7 (1) |
lst Int, AnJ. gLe (1) 2nd Stage 805 (1) '
] o Amps . LBLE {1} . Modulator 6L6 (4)
Fi‘nal Amp - BL6 (2) ' Rectifier . 523 (1}
Rectlfler . Sﬁlﬁl} Usc;lloscope 913 (1)

OSCELL&TOR. The crystal controlled oscillator utilizes & COLLINS
' C~100D negatlve resistence oscillator tube in a circuit which has
sxcepbionally good freguency svablllty., ihe crystal operates with
& low r-f current.




The osc

_j-mﬂ&‘vmmg R-F ! TAGES

i.lS uqed as the second: 1nﬁermﬁdiaue stage which cam
ﬂ:as a buffer or doubler. Two types of 0011_ ar‘"us'

[FINAL AFEL 1“1"?1&' _ Two QLG % _es, Ogeraglng ciass < are used as

< the fipal ampllfler.- Agombination of fixed and grid. lésk biss
~is uged, The tubses are.wired: o jacks so that connecﬁﬁons can
be maée for el+her nush«pull or single-endsd OUBfotaon.

R F O‘TPUT CIRCUIT. A pi tank outndt cireuit is norma‘ly used
in the 32G iranSﬂ**ter. This output systenm provides an efficient
and flexible means of matehing a wide wvaricty of antennas together
_w1th_adequate harmonlc attenuation. The outzut ceils are provided
with V groove sliders which periit chsice of the rimber of turnsg
at will. BEach stabor terminel of the inmput ang outpuy condensers
is connec%ed to gacks on the outﬂut coil mounting base.: By the
use of bar dumpers £itted with expansion plugg; Lhe outnu nay be
converted from a Qasunauil connection to a parallel connection at
W111. The spacing of the jacks is the same as ‘the mountlng heole
spacing of the tvpe A Sangaro mica condEnsérs. lhese Jacks may
be used ‘o prov1de additional paddlng ca pacity for the lower fre-
. quéncies for either pushepull or single ended oubput. A more
complete. descrzptlon of-the output czrcuzt is. found 1n “the chawter
“on adgustments.'

SPEECP’AKPLIFEFR. Grid 1nnut is provided %o the fzrs» audio amp-
lifier, & 6J7 tube, which is resistance coupled to-the second stage,
“& 5C5 bubée. The audlo gain ‘control adjusts the 1nnut ievel to

thig second stage, Both sia@es eraloyicatkode b*as,

mGDULATOR Four 616 tubes operated in Class AB are used to modulete
the Class O ampllfler. Blas is obtalqed from & cathode resmstor.

'INTbRMEDIA¢E POWER SUPPLY. “A “type BZ3 rectifier tube is used with
8 001denser 1nput filter and a voltage d1V1&er to provide plate

v

-a.
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s '._DE.S_GRI?TEON

.*R-FjP NER SUPPLY;;_TWU type BSV rectlfler tubes are used‘w1th

?KEYTNG'éiRCﬁiT}u The transmmttar 3k
gcathode clrcuits of the two buffer:'

'ﬁllfiers.

ijONTROL CIRCUITS._ A three 1rcu1t three-posmtlon POWER sw1tch
““is used for contrelling the transmitter ‘during normal ‘operation.
. Two sections of the switch ; re used for power sw1toh1nge' In the
s first or OFF p031t10n, all power clrcults ‘are open.In the

.. second or ST. BY (standuby) ponﬁmon, the primary of the trans-

. former supply1ng all - filament powsr is energlzed. In the third
“or. ON p051t10n, the prlmarles -of all power transformers are
energlzed. Termtna s S5 7? an& 8. are in parallel{w1th these

Lpower to su:09331ve r—f stages. Prov131on is made for &ppllc&-
‘tion of plate voltage to the final amplifier through = dropoing
‘resi
'thg b alsanplzfler in push-pull to separately measure the com-
bined plate and screéen current of each final ampllfler tub The
CSELECTOR switch 'is also used o choose the proper 01rcu1t arrange-
Qment for ezther Phone or LW operatlon.

r

o,facllatate tunlng.' It is also posszbla ‘when" operating




. DESCRIPTTON

L 0 The pcwer sw1tch must be ‘etu ned to the ST fBTip931t19n
 When cnang1ng the posatxon of the SELECTOR swztcn.

_POWER SGURCE. Ths transmltter is d681gned to operate fr
110 volt 50-60 tycle source.  The: _power. requirements are.for- full
. CW.carrier, 505 watts, for one: humérné percent moduletion under
" Phone cperatlon, 525 watt and.in- the stand~b 'posztlon' G- watts
CEr _requlred. ' : SN

ANTENWA TmRMILATION. The, ut :
by means of micd: blockln _condensers which 1solate __ylate velt—
age. from the antenna.’ When ‘4the final emplifier is operated 81ngle
ended for feeding AL nnbalanced -antenna, the connectlens ‘are made

.between the antenna tarm;nal toward the panel and- ground term;nal &,

'}For descrlptlon of speczal output - circuits for lothrequenoy low-
f'lmnedance antenpas see SPEbIAL APPLICATIONS. |
_.MODULATIO INDICATOR - A type 915 cathede ray tube is employed as
a ‘modulation indicator. The circuit is wired so that the tube cen
convealently be used for other purposes. It should be noted, how-
ever, that one.side of each palr of deflection plates operaﬁes at

& positive potentlal of 400 volts, so that when the. tube is used

forexternal meassurements, suitable hlocklng condensers ‘should be
‘employed in series with the leads to the external potentials.being
-observed, Deflection 16 the full diameter of the screen is obtained
AWlth approxlmﬁtely"os Tolts. peak value on the ho zontal deflecting
- gnd. full.def‘ectlon is obtained with- approx1mately 65 voltbs
e ertlcal deflectlng pl&tes. :




o INSTALLATION

UN RATIﬁG Remove 'he tr nsnltter fvom thc crate and Ans ect
it carefully, maklng certaln tqat no parte Have been damag]'
“during’ shipment.
“gpected before sh1pmeni :In*case Oﬁ‘damage“
. promptly with the trursportatﬁon_commanv.
- desirable to preserve the origin
portatlon connany’s 1nspeot1

L UFUSES. . Pe certain tﬂau
as showu below”"-'

5JAE@SP§ _
© 3 Ampere = utermed;aue “ac’ = Nlddle fuse p031t10
3 A"Qefc - R-F Pack - Farthest from AT rccan cle..'#”

'-Never usc quea vzth ratlngs greater than Sp€0“fl€d.._
-PO* o oe ccrﬁﬁln that the POWER switch is in the OFF p051ﬁ10n.
.Emsart thﬂ DOWST cord in the reccdtac1 at tne,rear «¢f the trans-
witter and wonneot to a 110 wolt &0 ovclc SOUrGeE, Enrq the POWER
'swztch to the oT B& DOSltloa &uﬁ c%ﬁn: o t}e GR dos1 ion and note
' 'might have
%0 the OFF

g ETGBES” CRYSLAL AYD COIL _Tubes snould_bewlnserted & proper

£ single-
used.,

: ':‘Of'
_'nal auplifie
cnded eperatlon.-;s
o that short

13 recommendud tqat

1t be us Ld 1n an alrgan holdarr

-
-l




_ INSTALLATION

: nal ampl:a.fa.er coil for transmz.tters de
'n:aas see SPECI&L A.PPLIG.M IOI\:S

' ADJUSTMENTS

"1..- ‘
P

GEl\TmRAL. _ Care should be exerciz o makln any 1nterna1 ad-
Justments with power on ‘the trensmitier. 5 recommended i:ha‘b
- whenever possible that the PO_WER B hibe retﬁr*aed to the 8T BY .
‘ ..posa.'ta.on when m&kzng interral adj e‘ts.-, The 'POWER switch _fmust
" never be in the ON: pos:t*c:.on When che.nglng; the posm’clon_of the :

e SELECTOR smtch

' '..:3_:Before appl"yln' power 'E:o the trans1_1tter, the audlo ga_n control
" see Figure 1, d8nd the. “three oscilloscope controls ‘should be turned

s o) the full off: pos:.t:aon, (countercloclmlse) The SEE&CTOR swrb ch
should be set n. 'bhe -oscllla’cor-- (08 ). pos "'blon. S

‘-r.,OSCILLATGR.- Tum the SELECTO
AMPLIFLER dial to 0. F
CRYSTAL OS_CILL&TOR d:!.a._
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jﬁm.EXCITATION PLATE currsnt whlch may be
: ependlng o’ the frequensy belng used. The
¢ 15 to 20 mg Adjustment MUST be made for
0T maxiym GRID CURRENT, Return -

toll to- tbe ST BY nosltlon. After ‘the' SECOLD AﬁPLI—

-__vstal current. A speclal' 0il
s prov1ded for frsquencles above 20.m6 . The 8scond :
nk is tuned from the top of the coil assembly instead of
_from the_f ont’ panel. Adjust this ‘stage o resonance in the:r_
" menner-as indicated for. the. sxnwle-ended coil assemhly by tunlng
to minimim excitation plate current. The SECOHD ANPLIFIER Buning

- control 15 used for tuning the grld circuit of the - “Pinal amplifier

* when the high frequency coils aré used, Adjust the SECOND AMPLIFIER
l‘tunlnw ccntrol for maxlmum grld current 'o”the flnal amplzfler stage.

3'3_-_fI1\TAT M‘C.PLTFIER. Et is sugges‘%cd Lhat
”Jflnal ampllfler be made by use’
a dummy load, Such.a lamp'ha 3 .ohr .
“dissipating 40 watts SPEGEAL APPLICATIONS for adgustmen“t
of flnal ampllzler clrcult-dsblgned for. .Jow frequency operation

' ‘Referenc he GENERAL TRANSMITTER

1 readings an behcurrents when
;a“lanp load %f the peclf edf ype. - Ko
the current fbr ea Thi’

1m1nary test of the

If ushrpull operatlon is pontemplated the lamp should ‘be - con-
ne: between _ two an='hna termmnals_at the en_.of %he oablnet.
' : s,ould b ed. for push[pull operatlen.

f_s ngte-ended~o eratlon is con%ewplated remove the cutput 0011
i (nearest the rear of cabinet ) and place shorbing bars be-
: 3,0 and D, and E end Fe In thig case the-

lamp should be. onﬂected between the termlnal nearest ‘the front
of' % hei"pane l and T




AD‘UST ITS

.If tbe 1aue currenu is grea te

(" ud’

¥

fswztch,to UosL+;on.
“is dpplied bo bovL f
g .m@ PLATE




ENTS

_ I tunlnv of the second ampllfier will
qual excltatlon of. the flnal ampllfler tubes When
'ushmpull. : . : o

| ”;Insert tbe mlcrophone plug
advar@e the audio gain control (see

cloc lee DOSlth“. Place the SELECTOR
' - Advance
301lloscope to produce

3 ﬁa sharp imege -on the sore
:-;;the tube, the 1mage

; The radlo frcaue"y D;Ckhy cozl is ax aatluresonant tune&”blrrult
‘and has a small. trlmminv condenser conrected 1n';arallel The
o brimmer . adgusﬁmﬁnt is available throtgh a hole in ‘the eoil mount-
dng plate, This condenser should be ad1usted to . give & vertical
;Fﬂe;lectlon oi about one-third ths alametsr of the screﬂn. The
Eadaustlng screw of this condenser has plate voltage on it, so
_:-care mist be exercised if adiustment is made Wlth niate voltage

~on.. _ ‘ : .

_gmHext advance %ue SWERP conﬁrol so ‘as tc secure .- norlzortal e~
‘]flectlon as the transmltter is moéulatea.f Hodulatzon will produce
! trap8301da1 pattern, which when 100 percent moiu1at10n 1s reached
Cwill resull 1n a _r1ang1e.__;_" he

,_1nch long.‘,WﬁAstllng 1nto the icrqphdn
“opettern and e more steady degre zof modulatloq
=,__1rf:.lf:n.i: of uhe WLEP contro ' T

ffa__c_;_lé.’“c’é_"ce ad just-

- .fTh audlo galn control 3hou}d ncw be reduoed to uhe ‘correct p051—
c s0 as-t0 socure nearly onc hun&r“iﬁpercent nodul‘tlon'when

"sPeaklpg intbo *he'mlcrophonb in & normal voice, Overmodulatlon

:]15-1na10ated by’a blurt brlghh peak at the trlannle BpeX,




| QUIPUR GIRCUIN ADSSTIENTS

the 336 Transmltter the output caroult i5s0 arranged
1 amplifier. tibes may either be oper&tod in push pull
‘balanced load such as & two-wire foeder or in ‘parallel for
d output such as & Marconi antenna, For hormdl opers-
1on afload-”mpedance of 1800 ‘ohms; as presented to the’ plate
i < ~af ch ampllfler tube, is requlred. To a851st 1n the

A : S+ 0 g
: areactance of (a) the 'ductor, (b} the . 1nput ©
' Tuning) and {c).the output ‘condenser (ant. T _req :
" various antemns resistances, when the flnal'ampllflerﬁl ‘operated
Jin parallel for = 51ngle~w1re feeder,_a Marcon1 antenna; an end-
fed half-wave antemns or similer sntennd systenm._ ‘Two sets of
‘curves for each reactive element are shown, “For operatlon on
'ffrequencles below 2000 kc. the upper curves should be used. Both
- sets of curves f£or each slément coincids fcr antenna r651st3nces
up o 150 ohms. In order to. minimize the sizes of the' padding
condensers . requzreé at the IOWer frequencles, ths 1nduct1ve re-
ctance revige is extended to 800 ohms, - The curves: éxtending as
ranches. shnuld be used except at frequen01es belaw 2000° kc.

. . p' _' Es can best be
;y:flrst removzng’the cozl‘assembly_from the Jack plate
"'ettlng the sllder p031t10n. L S

1ves “the capacity of the condensers (l) fer parallel
tion and (2) for pushupull operatlon. "It should be observed
' that the a9301ty is given per: sectlon dn the case &f push~pull
‘output.’ The capacltqtzve resctan noe shovm 'in Drawing 4559X-1 is
the reac%anoe of one section of the condenser sorresponding with
the date recorded in Curve IV,

= o - =10~ T




UTEUT C_.‘ﬁi_:};i’GUI_T A}}JUS'TME;;TS,

RES~STIVE CHARAC ,RIS 'S'OF COHHGT lYP“ GF AﬁA UR,Aﬁ”EQJAu.

- In order to obtain grestest bppefzt from the data included in

: ' _des rable to have some knowledga?cf the

'he antenna system to be used With the trans-
a spoclal case of an onen-01 dlted line

__“'mztter.- An;fj ”
having distr
szstance.a;,

every cas!
reactance_ ”ll be mosﬁ usaful.

:A table
lS appen&ed a8 s guide in eSullailﬁE antenna cha¢acberlsa;cs. Thesc

“gh conditions which must be effected for satisfactory adjustment
o of ‘he transmitter for operation in %he amateur bands.

in aadxtlon to the commen types listed in the ta ble given on page

‘12 is the shunt fed vertical used on the ultra nigh freguency bands.

The impedance of such an antenna for 10 and s meter operatlon is
7¢appr ¥imately 70 + 1400 ohms .

_In'ﬁhe table on Uage 12 it is assumod tha tleiwnﬁenna systems are
eubibo frequency and have nerllglbic repeiance the transmitter
terminals. If the length of thesentonna Lo be “scd differs from

- the p proper lengsth for the oporating froqueéncy, a cheel should bb

:”ade to determine the ﬂagﬁluuao of tbe reactlvc cownononb of the

-anoenna impedances

“lline

of common antenuas ‘in use, partlcularly by;qmateu“ aperators,

apprexlﬂate charazcteristics will serve to acqaalht the oporator with
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DUTPUT :I;{:f}fUIT ADJUSTNE&TS»_--‘

METBDD OF DETERHINING REACTAFCE OF LoW IMPEDANCE'ANTENNASif A
simple: method'of checkzng the antenna reactance consists in

.-1amp load 1o sely coupllng'a'condenser~0011 comblnat
“link -and tunl “the' ‘condénser to resonance, The varlable con-

 ;denser should have a“capaclty{of 200 to 500 mmfs end sbo’ld be
- of the straight 1 ity !

; et or resonances Resonance may be
tlndlcated by & change ix the final: amplifier: plate ourrent or
& change in brilliancy’ of the lamp iscomnect one-end of the
'“.termlnals,; onnect ilg. one termlnal to'the 3011 and ‘the other to
" the condensers ) Now retine the condenser to-resonance and agein

. noke the settlng of the condenser- iiecessary to restore resonsnce.
iﬂ”Calculate the ¢capacity of the condenser at the two. settings by
“using the percenﬁage of the total capacity of the condenser and
©. find the reactance of the condencer. from the formila X,, the
-4?absolute value of the capacitative reactance 159, OOO where C

"is the canaalty in miero-microfarads and £ is the frequency in

;3megacycles. The difference in these two reactances is the re-

' %actance of the antenns’ system, If: more capaclty isg needed t0
-resbore resonsnce after the sntenna is inserted in the circuit
than beforo, the antenna reactance is capacitative while if less
,capaclﬁy 1is required the sntenns, resctance is induoctive by the

'  amount glven by the. dlfzerence of'the two reactances calcuTated.

;n axamlnataoa of the'characterlstlcs of a pi netwnrk'w1li show
“that an arntenns having capacitative reactance will’ require a re-
‘duction in the capaciby of the output condefiser. Thus on low
_-;frequencles where the antenna resistance is low and & darge capa-
- oily is reguired scrogs the, output terminals, an antenne hawing
e capacltaélve reactance is of some benefit. Likewise, on the
“higher frequeHGLes whore - the antemma resistance is hlgh,and 8,
Csiall capacity is requlred geross the output: termlnals, an- antenns
_inav1ng an 1nducﬁ1ve reactance may be beneflclal

_MEFFECT GB EEIGBT OF MARCO&I ANTENWA‘ON RaDIATIOF RESISTAPCE In
' sorder to show the manner.in which %he antenna re51stanoe varies

1nformatlop. It will ‘be- observed that the resistsnce lowers

rapidly as the horizontal portion of the antenna approaches ground.
Surrounding ebjects, such as buildings, have a similar effect’,

~13- i

with the height sbove grcund Curve V is attached for fhe readér's




R, sm 11 5c"cm§&re'ﬁ..to “ch‘e'-:réqmré.d- load: *'-impe&,am.e' of & 'amplzfzer,
inserted ‘in series with the 1néuct1ve arm of ‘a paralle résonant
“bankicironit, may be matched to the amplifier by adjustment’ of the
-magnitude of the reactandes of the two brmnches. In fact the
resistance as measured across the con&ense;,‘whan the sircuit is

&% resonance, is-equal to the sgquare of the capa01tatlvo roactance
‘divided by the rﬁ51°tance Ra Lst us examine & pi network with this !
fact in mind. . :

. - - “~
In figure (a) below we soe The simple parallel resonmant circuit so s K
‘adjusted That at resonence the: ‘impedafice across the condonser is a

pure resistance and equal to the' requwred load impedance of the ‘ [
aﬂplifler

e
L]

~~
N

\'!
7l

Y ,Ji?S‘-JEw-




be

'vhﬁ
amplie
tho wro
o pi

In practice both oporations
'7thc 01rcu1ts.__éhcn Ra is

: . doof the amplifier tube by
gus bing O, tho' reolstaﬂce walue offR is changods - This re-

'may be corncctc uogOuhcr as shcwn 1n flgure (c} forming
ftlon radio fréquency’ notror
: are"performﬁd W1uhou* se_m;

guires that C1 now be dguotou %o restore resonance and to mateh
. the new volue of R to the anpllilor._ theon Cz is changod and Lg
';unchanged The output: brwncb of" the network is no 1ongcr at
‘resopange and-Cy must be rﬁadJuSuad in order %c restore resonance
to the eireuit. Thus eny adjustment of cither condensersof the
shewwork will reguire an adjustment of the other condenscer o re-
store rosonahce.,  VWhon Ra is less than the load impedance of the
tubs, Cp is adjusted to change tho load on tho amplifier and €3
is adjustcd to restorc resonance.

& physicol plcture of the oporation of the network may be useful
fovard understanding tho adjusiments. Lot us take a specific

cige of watching o 100 ohm anteomuna systenm, having negligible
reactance to the Tinal amplifier operatod in parallel, The re-
quired load impodan roe for the paralicl ocutput fubes is 900 chms.
From Curve I wo 'seoc tho reaciance of the 1nductlve branch is

240 ohms. Also tho reachbance of the condensor €3 is 200 ohms

and of thc condonsor Cp 1s 86 ohms, It will be obscrved thai

“the eapacity of Cp is mueh larger than the capacity of Ci.

Suppose C, is sct ab its maximum ecmpacity such that its roactanco
is less than 86 ohms. In the oubput branch of the ncbworl, the
inductanco of Ly (figure (E) ) must be small in order that resonmance
mey be. offcetod in this branch. In the input branch, the eapacity
oft €1 °is much sroller and the inductanco of L, must theroforc be
larger than the inductance of Lge Iow if the capacity of Cp is
docroased, the rcacionco of the output condenscr is inercascd.
Sinceo Ra romains constan_, the resistance value of R must incroease
vwhon resonanco nas beon restored. Sincc the capaelty of C, has
decrcascd, it will be hodessery to add sufficient capadity by

meana of $p 1o rostore resonancu. -4t tho some %ime R has boen

made larger, the capaeltative reacvance of €y has boon made smaller
and the léad impodance prescntod to the final amplifior tubes has
been deercased. Uith a smaller load impedance, the amplifior tubes
drovr more plate current or in othor wvords arc "“loadoed" more heavily.




7f“p§$:pT CIRCUIT ADJUSTMENTS

_ssume that'ﬁhs“value of Roin the flgures is 42 ohms. Tt can
b shown also that, the 1ndu0tance reactance of Ly is 180 okms
' ; m&tchad toﬂthe 42_chm

ﬂ:When the antenna revlstance is greater than the- load 1mnedance of
‘the final ampllfler tubes, the capacity of Cl requlre& is larger
than the . capacity of Cz. Here the change in the loading ig. effected
by ad3ust1ng Gy end ‘résonance is restared by'ad3u5t1ng Coy In other
words the control which effects the load should be the larger of the
two capecities, while the smaller of the two should be used %o re-
.store resocnance,

USE OF TH¥ CURVES FOR SIMPLIFYING THE NETWORK ADJUSTMENTS. With
the curves of Drawings 4558X-1 and 4559%-1, the magnitude of the
resctance of each element may be determ;neé for any antenna system
presenting & resistance at the transmitter terminals of 20 to 3000
okmss The charts showing the ‘approximete reange of antenna resis-
tance for common types of amateur anténnas provide means of deter-
mining the conditions which must be establistied for proper adjust-
“menk.  In practlee the procedure follawed in adjusting the network
ffor any piven antenns system iso stralghtforward,

- 1. For the typé of antenna contemplated, isea balanced or un-
balanced structure, determine the range of the. resistanoce
in which the system is most likely %o fall,

24 From the curves of Drawing 4858%-1 or. Draw1ng 4559X~1, de-
termine the inductive reactance, Xi» required. From thzs
~wvalue caiculatc the inductance from the formula L, the
. dnduectance- in microhenries T 0. laSXL Where X1, is the

_ i :
- 1nduct1ve reactance in ohms and f is the frequenoy in
. megacycles.

3. 'Likowise debermine the input capacitative reactance X3
. and the output capacitative reactance X, and calculate

~16m -




 ;:ﬂ5,

.8,

' The capm01t3 caloulated: from

OUTP'UT | CIP-_CU-‘;? wmws 3

in ohms £_1s Lhe frequency id megacycles and C 1s
'apacltv - mlcro—mlcrofﬁrads.

: _ Uut the' pﬂuulﬁg cﬁvacltj for
the 1nnut condenser_ hould be bnneoted across terminals B
“and D on the’ oubput cozl'moun ting base and a flexible wire
Juiwper ‘used between ‘A “ard B, The padding capacity for the
cuvput .condenser should be cofhected noeross terminnls € and
E on the mounting base and o flexible jumper connected beiween
E and F. For parallel operation a jumper must always be

-connected betreen C and D, If no pads are reguired the bar

gumpers supplied with each transmitter are connccted A to B,
£ to b, and E to F. ' -

When the push- pull conuection : ia used, the pa ddlng ‘Gapacity
‘for the inmput condenser is- plugged into jacks A and B and
the pad for the output condenser is plugged into jacks B

and ¥. - No Jjumper is used between € and D for push-pull
operatxon. Ihe capacltles of the wariable condensers hove

“a maximum oapacity of 260 mlcﬁo—mlcrofarads per section,

the curves is piven in'teérms

of the capacit ty per sectlon._~Thuu, iT +the ecalculations rbveal-
a capacity of, say, S00 wmif. for ., this means ‘that a paddin
capacity of 500 mmf. mist be used. %etween E and F sinde only
cne-half of this capacity is elfective across each seotlop of
the V&rluble ocutput condenser. :

- Having found the approx 1mate valuea of inductance dnd capaclby
reguired for the three. elements refer to Curve III %o find
~-the number of turns requlred on the coil. 'The twenty-six
turn forns use indicators- shcwln" the position of the slider
Por a blven number of - turils in use. . If twenty turns are rée-
quired; from (urve TII set the' sllder at 20 on the indicator
strlp.-

How inSeft the pads, if requzred and -atbneh the antenna
leads “to the output terminals.

-17-
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immmﬂ'mﬁﬁﬁiﬁmeT”

“seb the ANTENNA TULING varighle conde..n 00 oﬁ5£he dial.

g NETE eachﬁccll hhsn the pash—pull outpub is used. )
-:After resettzng the 1nductance, repeat the process until
'-reuonance is.reached. It should not be necessary to move the

. taps more than one or two turns if the nroner values have been
-predeterm;ned.

11. _After resonance has been estsblished, place the SELECTOR

"~ switch in the CW position and turn the POWER switch to the
- ON:positien. If the minimum plate current is less than

180 ma., decrease the capacity of the output tondenser &

- slight amount {move the dial toward zero), and readjust the
FINAL AMP. TUNING dial until minimum plate current agein
:obtazns. Repeat -this procedure until the FINAL AMP. PLATE
current meter re&ds 18C ma. whﬁn at Tesonance. '

__If”the mznlmum.piate curfent is: greater th&n 180 ma. it
“will:ibe necessary‘to either add more capa01ty-to the cutputb-
condenser or inerease the number of turns in the inductance
f:The ‘Ainductance can only be increased & small amount, however,
- or.such maladjustment may prevent operation altogether.

;-TYPZCAL VALUES OF INDUCTAﬂCE AND CAPACIT&NCE RnQUIRED FOR COMMON
_A&ATEUR ANTENWAS AT 160-80-40-20 METERS, Table II has been pre-
red to . show typ1ca1 values of input capacltance, output capaci-
-and inductance’ reqalred for- bhé ‘unbslanced anterna systems

ot use by the: ‘Amateur operators fcr 160 80 and 40 meters
'rred to- 1n Table I.-f

Tabla EII shows typ10a1 values of 1nput capa01tance (per section),
outplt capacitance {per section) and inductance required for
baflerided antenna systems in cormon use -for the 160-80-4C and 20
meter bands.

-]18-




equlpmen% is ccmnrlsed
pdel has .a

1=For example,-suppose the statlon antena“
~of a Lodel C Mulbiband Antennsy Thls particula
o resistive impedance between 1000 end 1560 ohims ©
- band, 1200 okhms on the 80 meter bead, 75" ‘ohms en.the 40 ‘meter
© o “band and 1200 chmsfon the 20 meter: band. Assums also, for
'f31m91101€y3,tha* 'perating frequencies are 1850 - 3750 =
7150 and 14150 or espondlnm to: approxlmate mld-frequency
in each: ‘barid, : S

- 0n 180 ‘meters (1850, forllB@O ‘o 1mpeéance Cl‘W1ll have a

*f}ﬁ;capa 1ty*of 210 - correupondlng to.adial settlng of approx1—
*{mat 1y .degrees.; Co will have & capacity of 347 mmf, It will

“be observed that additional cdpacity will be required unless the

1ﬂductance of the coil is increased. Assume that the coil %s un-

ehanged. A 200 mmfs mice condenser w111 add 100 mmf. effective
capacity to Cy so that 247 mmf. will be required by the variatle
copdenser. The dial setting will be dpproximately 85 degrees.

The induectance reguired is 51.4 microhenries. ‘This value
coerresponds to ap pproximately 48 turns on the 58 turn form
normally supplled for 1580 meter operatlcn.

On 80 meters (5750 Xc.) for 1200 ohms, €1 will have a capac1ty
of 220 mmf. corresponding to a dial setting of approximately 80
degrees. Cp will have = capac1uy of 376 mmf, which requires a
pad of &t least 250 mmf. - With this pad the seébting for the

ITEUNA TUNING dial will be approx1mately 90 degrees, The in-
duotance required. 1512475 mh, -corresponding to approximately 44
turns on a 26 turn form supplied For 80-40 and 20 wmeters.

n 40 neters (7150—kc ) for 75 ohms, Cj will haﬁe a ‘capacity of .
117 mufs corresponding to a dial setting of spproximately 40
degress., Cp will have & ‘capacity of 555 mmf, which requires a
pad of about 500 mmf. {.0005 mf.). With this pad the dial
setting will be spproximately 65 degrses. The inductance
_reqﬁired is 4*65 mh. corréspoﬂding-to approximately 11 twrns.

on 20 ‘meters (14150 keq ) for 1200 ohms, Cy will have a capacmtv
~of B8 ity oorrespondlng to a dial setting of approximately 12
- degreds. Co will have a capa01ty of 99 mmf, corresponding to a
dial setting of approximately 30 degrees. The inductance requlred
is 3,36 mh, corresponélnf to apnrox1mately 8 turns‘

=10
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'RK JﬁSTﬁENT. Assumlng the requl

. BRIEF SYNOPSIS
f;;values ffeapa

‘_raﬁsmltter, the %unlng procedure and ad3u3t~
_ank network 1n the 329 Transmmtter is as

. Set the APTENNA TUNING dl&l at 100.

:Set the ZG-turn 1nductamcefat approxzmately 45 f {
4000 ko, 12 for 6000-8000 ke., 8 for 13000-1500( ko, and
-H;for 25«30 megacvc¢es T

_ﬁrrange the oubtpubt circuit for balanced or. unbalanced 1oad
as. deszred

.5;E‘Attach,tke load to the proper entenna terminals.

8. Turn the POWER switch from the 5F. BY to the ON position and
.rotate the FINAL AMP. TUNING dial until mlnlmum plate current
-obtazns on the FIhAL AMP. PLATE meter,

7o fReturn the POTLR sw1tcn ﬁo the ST BY’pos;tlon

Set~the SELECTOR swibtch in the CW'p051t10n.

V_JTurn the POWER switeh to the ON p051t10n abd note the. plaﬁe-
"jcurrent to the final &ﬂpllfler.

.-_;If tne plate current is 1ass than 180 m&., decrease the
sebbing of the ANTENNA TUNING dial glightly and readgust

~the FINAL AMP. TUNING dial for mlnlmum.plate current at
once.' .

Repeatgﬁhe proéedure.ﬁntil proper loﬁ&ing-is'obﬁéiﬁed;=

e;plate current at resonance s'greater than 180 ma,,
bher ‘add more. capaclﬁy eoross the ANTEN%A TUNING condenser
‘ori increase the number of burns in the coili If the’ inductance
is ‘increased too much,. greater thah critical coupllng obtains
resulting iu maladgustment.' The reactance of the FINAL ANP.
TUNING condenser should always lie between the limits of 100
end 400 chms &t the operating frequency. ‘

=2(0=




o _-cw OPERATIO“ _
. ocoupling to the ‘antenna system having been mede,
foperatlou of the transn;tter should y

3*_a110Wf30 seconds for

fﬁVThs transmitber is nOW'ready for ﬁeylnr.

-~ OPERATION OF EQUIPMENT .

ransﬁltﬁ

r0per aégustment of'f "“

'“and nroper
_ adlotelegraph
,ffollows. ;

”the POdWR Sw1+ch OW;“"

-f‘When receiving turn +he PO.ER SW1tch,to 8T. BY.

CAUTION: Do NOT key the t—rmsw tter When the’ SEMTGR switch

is in the PH position.

PBDNE OPERATION.- Proper adjustment of the transmlﬁﬁer and proger
counllng to the entenna hav1ng been made, radlo%elephona opera-
tlon of the transmitter should be a5 ollcw

1.

“Be certamn'that the nncrophone cennectlon.to tbe transmltter

'Tls secure.

© Turn the POWER switch from GFF %o ST, BY, and :
-Ffor trie tube filaments to wa ' :

_ 'ﬁreaches 4, %rlangle.
17ad3acrnt chﬁnnels

'_':.-P-}.acé ‘the SELECTOR éwiﬁéh’"in"'f%H P Sl‘blon ot

16w 30 seconds

Gve

'ﬂkeep the avera?é ievel of pe chvlow enougn to prevent oever-

mpdulatlon on yeaks

2%




vor Band 80 Neter Band

L g Nster
40 Letor Band

R:B.

Band
o B - 7150-Ke, _14150 Kc,;uh
£1 201 02T L QCI CZ ¥ " Remarks
1010°8250° 84
. B75 40850  9.23
38u0 5300 {--”
: o
500 12.75 130 -158:6.7 ’ ey
246 12.75 ‘ 53
5 234 12,75 &
226 12,75 4 9
7.219 12.75 % E
@ 8
TABLE ITI 55
_ l Y
160 Meter 50 Meter 40 Meter 20 Heter
Band Band Band Band
kntermsa 1850 Ko, 3750 Ko, 150 Ko, 14150 Ke.
- Resistance . L1 G2 L ¢l Cz L ©1 ¢z T T ¢z L Remarks
CAL25 764 5950 10,35
2 B. 30 695 4530 11.3
TG, 40 605 3820 13.0
D, 50 550 3100 14.65 2711830 7.23 142 800 3.79
E. 80 . BOZ 2630 15.9 247 1300 7,88 129 680 4.12
CFOT0 466 2270 17.25 230 1120 8.5 120 585.4.4560.5 294 2,24
C G 75 485 2150 17.9 224 1050 8.85 117 555 4.83 59 278 2.33
H. 80 438 2020 1815 216 1000 9.15 113.521 4.80 57 262 2.41
1..50 415 1820 19,6 204 8% 9.66 107 470 5.05
Jy. 100 396 1650 20.7 165 315 10,2 102 427 5.35
K.o128 586 1350 23,1 176 $65 11.4 98 336 5,97 46 175 3.0
L. 150 B28 1160 2534 182 B70 12,55 845 300 6.56 42.5 150 3.3
Mo 175 307 1025 27.4 163 545 12.75 85 286 6.7 42.7 144 3.36 =
N..200 R8BS 900 BS.3 172 575 12,75 K6 296 6.7 b
0. -300 241 636 35,8 175 54¢ 12.75.92 284 5.7/ B
© P, 200 216 500 41.5 1835510 12.75 98 285 6.7 438 134 3.36 B
Q. 500 U158 420 46,0 191 483 12,75 100 253 8.7 <38
~.R¢ 800 165 386 50,8 195 458 12,75 102240 8.7 51,5 121 3.36 i
S ET00 184 380 51,4 202 440 12,75 108230 6.7 - 2o
T4 800 192 380 51.4 206 425 12.75 1068223 6.7 & &
500 196 380 51:4 210 411 12,75 110 215 6.7 5 2
V., 1000 200 356 5l.4 213 397 12.751L5 208 6.7 . fy
W 1200 210 347 51.4 220 376 12,75 116 1975 6.7 &8 $9 3,38
X 2000 24C 314 Bl.4 246 327 12.751285171 8.7 Y1 T .77 .38
Y. 2500 254 303 51,4 258 304 12,75 135 150 6.7
Z, 3000 265 290 51.4 270 296 12.75 142 155 6.7




OPERATION OF EQUIPHENT

Re readmgs o be expect
raximum’ “yalues: W;ll beﬂobtalne ‘when operating on hig frequenc1es
a’d ths mi im ;values obtaxned*when operatlng on the 1ower fre-

-axc-m;ﬁ"_i@zs T

7080 -
90-120
110~180
110-180
110-180 =
110-180
110-180
110180

e

*Individual plate cuvreﬁts register only wheén using pusb-
pull comnections. Otherwise positions FA, FB, FVTand PH
will show the total ampllfler plate current




.ﬂTERNINAL BOARD CONNECTIOHN

1s'fﬁfnlehe& w1th each tréﬁsﬁltter.
'wer_oonsumptlon» frequency. response, tube volﬁages, and dial
tzngs for spaczpled freqvenczes. '

TheseAdafa'show normal

B Refer to Figure 2 and note the
bakelzte terminal board underneath the chasszs. Wirés which

S Yerminate on the terminals are shown in the tabwlation below.

‘The schematic diagram alsc designates corresponding points
in the circuit with similar numerals,

TERMIRAL
. NO.

WIRE
CODE

Yel-Blue Tracer 73

Black
Black

Read

Green
Black
RBlack

Black
Black
Black
Red

Green
Black
Red

Yellow

Black

'Red
- Red

Brown

- Lo

G330
Ls

L8
R24 -
c29
R18

Lo

110
£33

034
R27
T2

CONYEC;S iO

Center Tap of 525 filement winding
4.5 mfd. condenser
841C Choke

841C Choke

4000. ohm Bleedsér res.

4.5 mfd, condenser -
100,000 ohm Audic Plate resistor

3307 Choke
BO8C- Choke
4,5 mfd. condenser
To selector switch

. BO8C Choke

45 mfd.'conéenser

40,000 ohm Blesder resistor
.Secondary medulation Trans.

~ Jumper to T

ces
R25

~2%a

Modulator screen
6.0 mfd. condenser
20,000 ohm Bleeder resistor




TR

10

13

_YEL—Red Tracer;ﬂf°

Yel-Red Tracer

Yel=Green Tracer

033,
coz -

Czs
Cz8

R18
Cz2

T3
L3

[ g
£

" Center tap of 523 plate winding

455 mfd, condenser
5 mfd, condenser
50 olm fixed bias divider

Center tap 83 plate w1nd1ﬁg

4,5 mfd. coundenser
4.5 mfd. condenser
Jumper to Ho., 10

. Jumper to Ho. B
4.5 mfd. condenser
5.0 mfd. condenser
8,0 mfd,. condenser
8.0 mfd. condenser
Ground

10G,000 ohm resistor
6.0 mfd. condenser

1800 ol tap on secondary

moduletion transformer

Oscilloscope terminal P2

Center tap of 83 filament wi

355?0 choke

V:SBOOpdary modulation transformer
'Selector switch




o BIROTRICAL com:?omzms .

ggsiéTGRs7{;;

. Descrmptlon

& Grystal adg..
. Voltage Dividing -

ist Int. Amp. Grid

Ohms

' The electrlcal comp?”*’”
.g ?Transm1tter are shown in the taoulated fo”

5 OGO»
s 2,500
Oscillator Grid Voltage an@u@;z 500

100,000

718t Int. Anp - Soreen Dropping 25,000

5 2nd Tat. Amp. Grid

3 . Pinal Amp. Grid
‘Final Amp. Screen Dropping
{Tube A)
Final Amp, Screen Dreopping
(Tube B)
Final Amp. Tuning
ist Awvdio Input
lst Audic Cathode
lst Audio Plate Dropping
lst Aundio .Plate Filter
Gain Control Pot.
Z2nd Audio Cathode
. 2nd Audio Plate Filter
{REZ Modulator Cathode _
- R2% Modulator Grid (1 per tube)
+R24 Audio Power Supply Bleeder
-R25  Modulator Screen Dividsr
‘R26 Fixed Bias 200:10¥Yms
- R27 _Flked Bias 300 ohm
"R28 R-F Power Supply Bleeder
- R29’ .Cathode Ray Voltage Divider
B! :"Gathoie Ray Focusing Pot,
+R31: ‘Cathode Ray Intensity Pok.
VﬂRSE]jCathode Ray Audic Sweep Pot.
RSSCfCathode Ray Audic Sweep
- dropplng

E_,ﬁa

B

50,000

" ‘2nd Int. Amp. Screen Dronplng 10,000

5,000
10,000

10,000
2,000
& meg

. 2,800

100,000,

100,000
500,000
2,500

50, 000

150
256
4,000
20,000
200
300
40,000
200,000

-50;000

20 500

500 OOD

Ll meg

- Wattdge

ZSfDﬁk No .

75,0162
72,25008D

17240208
1704 100mF1
172 425mBD
© 172 ,50mF2
172.10mBD

172 ,5mBD
172.10mBD

172.10mBD
172.0207
170i3megPL
170,2500F1
170, 100082
170. 100mF2
173,33
170.2500F1
170.50mF2 |
172,150BD
170.250F%
172 .4mBD
172 .20mRD
172,2008BD -
172,.3008D
172,0222
170.200mPL .
173,49
173.48
173,50

170, ImegFy




‘>sféck-mo;

joSclllator Plate Blccking " 910,000858

éf.Gscallator Grid’ By-pass__ 910,006BE -

. Oscillator Couplimg . = 182,17H .

7 1st Inb. Amp.-Cathode By—pasu : v 1000, -+ 910,008BE
“1st Int: Amp. Scresn By-pass - 002 IOQQ.[,]QlO;OGBBE

st Int. Amp. Plate Blcoklng 0005 -
st Int, Amp, Tuning- 100 mmfs

0 2nd Int. Amp Grid Return .008 100C **910 OOGBE
1" 2nd Int, Amps Screen By-pess 002 1000  :§105002BE
. 2nd Ints Amp. Plate Blocking 0005 1000 910.0005BE
“2nd Int. Amp. Tuning 140 mmf'. per sec. 182.25H
. Final Amp. Grid Return , L0086 - 1000 910 .,008BE.
. 2nd Int. Amp. Tuning Condenser :
~ By~pass ' 006 . 1000 910,006BE
Znd Int. Amp. Cathode By-pass 006 1000 910.0GEBE
Final Amp. Tun iing (Dual Section) 260 mmf. 182.28C
Ant. Tuning (Dual Seotion) . 260 mmfs - - 182.28C
- Ant, Ground Return - 002 5000 950,002A
Ant. Blocking (2) <001 2500 $25,0014A
" 1st Audio Cathode By-pass 20,0 mf, 100 183,5
lst Audio Plate Filter 6,0 450 180.47
lst Audio Plate Blocking : .25 600 180.13
2nd Audio Cathode By=-pass 200 100 183,65
© 2nd Audio Plate Filter 6,0 450 180,47
Modulstor Cathode By~pass 20.0° 100 183,5
_R~P Bias Filter ' 4,0 450 183 .15
Modulator Screen Bv»nass 6.0 450 - 180.47
9 Exc, Power Supply Filter Output 4.5 500. 180,48
% “Bxcy Power Supply Filter Input 4,5 500 180.48
»Final Amp. Screen By-pass o
{Tube A) Lt 002 1000 - 910.002BE

Flnal Amg. Scfsen ;
(Tvbe B) i

11000 910.002BE

RiF Power Supply lsb-Seot U500 180448
. B-F Power Supply 2né Sect o 500 . 1180.48
Cathode Ray Tube Grid By—pass L 500 909,0008D .

3




SERVICE DATA

_ Avdie" Driiver ™
TT2  Modulation
. Filament Power

ﬁt Pﬁck, Piate Power

INDUCTORS

L1  Antenns Network Inductor (Tube 4)
L2  Antenna Network Inductor (Tube B)
L3 Plate R-F Choke {Tube A)

14  Plate R-F Choke (Tube B)

L5 Fipal Amp. Cond, Rotor Drain

15 gnd Int. Amp, Plate Choke

L7 ist Int. Amp. Plate Choke

L8  1st Int. Amp. Plate Choke

19  R-F Power Filter Input Choke

110 R-F Power Filter Output Choke
L1l 0Osc. Piate R-F Choke

METERS

M1  Excitation FPlate
MZ  Amplifier Grid

ME  Amplifier Flate
SWITCHES

51 Power and Stand-by

32  Stage Selector
§3° Key

Stock To.

180,3078

150,0D355

- ©161,4269
161,4268
16144486

e

040,8
. 240,8

240.2
240.2
240.2
162.841C
182.810C
182,4485
24C.2M

200,.4200

250,425
250,4300

269,36
289,37
265.J7




SUPPLEMENTARY INSTRUCTIONS FOR
| ULIRA HIGH FREQUENCY OPERATION
“ OF 326 TRANSMITTER

“For frequencles above 2C me. the 326 Transmitter is prOVLdea
with a #pecial 2rd buffer coil, This differs from the standard
coil in'that the tank circuit is funed by means of an insulatsd
serew drlver from the top of the coll can. The tank circuit is
tuned to mlnlmum.plate current as previcusly instructed. The
"Second Amplifier Tuning" becomes the grid tenk tunzng and should
besﬂ;ﬂwrmxmdwgudcmeﬁ : o

e 1. Place small toggle switch found in front
- of buffer coils in Hi. Frg. position.

2. After the first buffer has been tuned,
apply plate voltoge to 2nd buffer.

3. Adjust the control at top of second buffer
coil with sn insulated serew driver for
minimum current as indicated by the ﬁEhClua—

tion Plate" current meter.
4. Adjust grid tonk ("Second Awplwiler tuning
cordenscr) for maximuwn grid current as indi-

cated by the "Grid Current" meter.

5. Readjust the tank circult for minimum plate
current to make sure it is still in resonance,

The procedure of transmitbter twuing other than this stage is
carried out in the same manner as instructed,

Tm27m37
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SPECIAL APPLICATIONS

AFTENNA RELAY. Some models of the 32G Transmitber are equipped

“with an an%enna switching relav, This reley is mounbed inside
. £ v ¥ .

the cabinet and operates so as to connect the transmitter cutput

‘circuit to the antenna terminals Guring transmitting periods, and

to comnnect the antenna to terminels 4 and & during stand-by pericds
or when the transmitter is not operabting, Tt is then possible to
connect a recelver across terminals 4 and 5 and use the transmitting
antenna for receiving purposes.

OUTPUT CIRCUIT. Although it is electrically and physically pos-
sible o utilize the pi ftank ocubpub circuit as normally furnished

in the 32G Transmitler, a mors flexible system is desirable for use

with extremely low impedance antennas, especially when operated in
the low freguency range of the transmitter. ' “

For antennas which have a resistance of 2 to 15 ohms, the 32G Trans-
mitter is supplied with an output system which consists of series
fed Tank circuit inductively coupled to antenns by means of a pick-
up’coil with adjustable coupling. This system provides for e”fi-

cent transfer of power to a short antenns, which must have external

inductance added for ‘tuning purposes,
£ purg

The adjustments of the transritter when used with this oubput
cirecuit are the same as with the standard transmitter ewcept for
cutput circuit adjustment. To adjust the special outpub circui
resonance should first be obtained of the final amplifier tuni
with no anterma connected. The antenns should then be cormeste
with the antenna coupling coil as loosely coupled as possible
(one or two turns). Series resonance should “hen be obtaived in
the antenna circult by adjustment of the antenna tuning condenser
and the external losding coil. Series resonance will be indicated
by a sharp rise in final amplifier plate currsub. Coupling should
then be incressed in small steps {incresse number of turns in hick-
up coil) until final amplifier plate meter indicates a loading of
180 ma. at resonence of the antenns system.

Care should be exercised so as not bo obbtain closer coupling than
provides the proper loading. If such is done, the final amplifier
will be detuned and this latter condition is not desirable.
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