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I.· 

WARNING 

OPERATIOH OF THIS EQUIPMENT I:NVOLVES THE USE OF HIGH VOLTAGES WHICH ARE 

DANGEROUS TO LIFE• OPE:RATDiG PERSONNEL SHOULD AT ALL Tfr.;ES OBSERVE ALL THE 

SAF"Ji,""l'Y RUillS LISTED BELOW. DO NOT CHANGE TUBES on tAKE ADJUSTMENTS INSIDE 

EQUIP!-iENI' HTI'H HIGH VOLTAGE svPPLY ON. DO Nor DEPEi'ID UPOE DOOR SWITCHES FOR 

PRC7l'ECTION BUI ALWAYS SHUI' DOWN POWER EQUIPMEJl!I' .A.ND OPEN HAI~! SWITCH IN POWER 

SUPPLY CIRCUIT. ALWAYS DISCHARGE Ai·lJ) GROUND CIRCUITS PRIOR TO TOUCHING 'fHEH. 

Since the use of high voltages which a.re d::.•.ngerous to human life is nee• 

essary to the successful operation o.f the radio transmitting equipn.ent covered 

by these instructions, certain precautionary mee.sures must be carefully ob

s€rved by the operating personnel d1,1ring the adjustment and oper~tion of the 

equipment• 

The major port ions of the equipment are within mdal cabinet enclosures, 

provided with access doors which ars generally fitted witt. safety interlock 

switches which remove dangerous voltages within tho cabinets when access 

doors arc open. 

Interlocks a.re also provided on certain rem.ovabl0 panels within tho cab

inets. Other panels, if romoved, 'Will not causc interlocks to function and 

will thereby allow acc ess to circ.1.1:i
0
t s carrying voltages dangerous to human 

life. 

KEEP AWAY FROI•i LIVE CUlCUTI'Ss Undor ;10 circuw.ste.nc es should any person roa ch 

within a cabinet with intorlockc d gates while power supply line switchos to 

the c quipncm &.ro clos0d; or handle any portio:, of exposed equipnent ·which is 

supplied with powor; or to conn,Jct a.ny apparatus external to the cabinets to 

circuits within the cabinets; or to apply high voltages to the equipnent oven 

for testing purposes while any non-5 . .t!terlockc;d portion of the cabinet is ro

.moved. 1fuE;nf.:ver feasible in testin6 circuits, make- continuity and r0s1s1;ance 

checks r ather than directly checking voltage at w:.rious points when any high 

voltage is applied to the transn:itte1· circuit s. 

DON'T SERVICE OR ADJUST ALONF.a U~1dcr no circU1Ustances should s.ny person 

reach within a. cabinet for the purpose of ser-.,icing or adjusting the equip

ment without the prE;scnce or a.ssis-tanc (; of anoth0r person capable of rende r

ing aid. 

DON'T TAMPER WITH INI'ERLCCKS1 Door or safety irrtc1~1ock switches should not 

be removed or short circuited, nor should relio.ncc be placed upon tho inter

lock switches for removing voltages from tho equipnent. 

11964 
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GUARAl'lTEE 

This equipnent is guaranteed against defects in material, 

workmanship or manufacture, for a period of one year from the 

date of delivery. Our obligatio~ under this guarantee is limited 

to repairing or repla~ing any item which shall prove, by our ex

amination, to be thus defective, prol'ided the item is returned 

to the factory for inspection "1ith all transportation charges 

paid. Before returning any item believed to be of defective 

material, workmanship cir manufacture, a detailed report must be 

sutmitted to the company giving exact information as to the na

ture of the defect. The information shall include, in as much 

detail as possible, all subject material listed under instruc• 

tipns for replacement of parts. Upon receipt of the report by 

the company, detailed instructions as to how the equ.ipnent is 

to be returned will be issue~. Do mt return any material un-

til instructed to do so by the .canpa.ny. 

THE COLLINS . RADIO COM?.A,NY 

8744-1 
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REPUi.CEMENl' OF PJi.RT S 

In case a replacement under the guararrtoe is desired, 
a !ijll report .must be · aubnitted .to the company. This report 
shall cover all details of the failure and roust include the 
following information: 

(A) 
(B) 
(C) 
(D) 
(E) 

(F) 
(G) 
(H) 
(I). 
(J) 
(K) 

Date of delivery of•equipn.ent. 
Date placed in service. 
Number of hours in sorvice. 
Part num.bor of it em• 
Item number (obtain from Parts List or Schematic 

Dip.gram). 
Type numbor of unit from which part is removed. 
Serial number of unit. 
Serial number of the complete equipnent .• 
Nature of.failure, 
Cause of failure. 
Romnrks. 

When requisitioning replacements parts, the following 
information must· be furnished: 

(A) 
(B) 
(C) 

(D) 
(E) 
(F) 

·Quantity required. 
Pnrt number of itEllll• 

· Item number (obt.ain from Parts List or Schematic 
l>iagrrun). 

Type nu.rnbor of l.1-!lit • 
Serial number of un::.t • 
Serial number of equipment. 

NOTE: Blank Servi~e Report forms will be fou~d in 
the appendix of this instruotion book. 
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1. GENERAL. 

SECTION I 

GENERAL DESCRIPI'ION 

This Instruction Book has been compiled as an aid to the installation, ad• 
juatment, operation and maintenance of the Collins Type 20K-4 Radio Broadcast
ing equipnent. 

The Collins Type 20K-4 Radio Broadcasting Equipnent is nesigned for the 
broadcast frequencies with a carrier output of 1000 watts amplitude modulated. 
Provision is made for reducing the power output to 500 watts without a break 
in transmission. 

!!• GENERAL DESCRIPTION. 

{1) :MECHANICAL DESCRIPl'ION • .,.. The eguipnent covered by these instructions 
is a complete 20K _radio broadcast transmitting installation designed particu
larly for high fidelity service• This tr~nsm.itter is high level amplitudo 
moduiatcd with a Class "B" modulator system• The audio frequency system, 
employing a feedback circuit, is d~signed for exceptionally high fidelity. 

The main transmitter circuit is installed in a single cabinet of 
neatly styled appearance. The front panel arrangement of the transmittor 
is such that all power tubes aro accessible through two access doors mounted 
near tho top of tho ca binot. Full vision of the pow0r amplifier and modulator 
tubes is provided by means of glass windows in tho access doors. For service 
and maintcn.-mce purposes, removable panels are provided on the front of the 
cabinet and hinged doors on the rear. This feature provides quick and co~ 
venient access to the -working pc'U"ts of the transmitter. Removable panels and 
doors arc provided with high voltage interlocking swi.tches for the pratoction 
of maintenance personnel. 

The 4-0E Frequency Control Unit is mounted in a separate cabinet. 
There is ample space in this ca.binot to mount frequency monitoring and audio 
monitoring oquipnent. The 4-0E unit is coupled to thC; transmitter by means of 
a small concorrtric line, hence the cabincl may be mourrted adjacent to or at 
son1<:.: distance from the 20K trA.nsmitte:r assembly as desired. Rc;f'£Jr to fi~c 
20 for floor plan and cable ducts. 

(2) ELECTRICAL DESCRIPTION. 

(g) TYPE 20K TRANSMITI'ING UNIT. - Radio frequency power from the Type 
40E Frequency Control Unit is applied to the grid of a Typo 813 high gain beam 
power tube. The power output of this tube is moro than ample to excite tho 
grids of the parallel connected Type 833A power 8lnplificr tubes_ operl:'.ting in 
Class 11cn service. The Type 833-A power amplif'ior tubes are tuned to resonance 

12030 
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GENERAL DESCRIPTION 

and coupled to the antenna feed line by a pi section network in series with 
an L section network. The L section makes it possibl e t o operate the trans
mitter into low impedance transmission lines. 

The audio frequency input to the 20K transmitter is made to a 500 
ohm i.mpedance input transformer • . The audio is amplified by a pair of Type 
6.J5G tubes operating in push-pull. These are resistance coupled to a pair 
of Type 845 driver tubes also operating in push-pull Class 11 A 11 service. The 
driver tubes are transformer coupled to a pair of Type SJJA triode tubes oper
ating in Class 11 B11 service as modulators. 

Two mercury-vapor rectifier power supplies furnish the plate vol tages 
necessary for operation of the 20K unit while a high-vacuum rectifier power 
supply furnishes the required amount of fixed bias for the modulator tubes. 

(E) TYPE 40E FREQUENCY CONTROL UNIT. - Two temperature controlled 
quartz plates are available for frequency control of the 40E unit. Either may 
be selected by operating a tap switch. The crystals control the frequency of 
an extremely stable oscillator employing a Type 6SK7 tube in a transitron cir
cuit. Energy from the oscillator is coupled to the Type S07 output tube t hrough 
a Type 6V6G beam power tube which is untuned and operates as a decoupling de
vice so the tuning of the Type S07 output tube will have no reaction on the 
oscillator circuit. The 40E Frequency Control Unit is coupled to the 20K 
transmitter by a concentric line. 

2. REFERENCE DATA. 

a. LIST OF MAJOR UNITS. - The following table lists the major units used in 
the 20K installation along with the overall dimensions and weights: 

Collins Overall Uncrated 
Type No. Descr iption Dimensions Weight 

20K-4 Transmitter 41-1/2" X 30" X 7811 1364 lbs. 

19G Frequency Control 20-3/8" X 1411 X 7811 136 lbs. 
Cabinet 

40E Frequency Control 45 lbs. 
Unit 

]2. ACCESSORIES, - A suggested list of accessories appears beloY: 

1-2 12031-1 
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GENERAL DESCRIPI'ION 

Manufacturer Description Type No. 

Coll.ins Antenna Tuning Unit 42E 

General Radio Canpany Frequency Deviation 1181-A 
Nonitor 

General Radio Company Modulation Monitor 1931-A 

Collins Spee ch Console 212A or 212B 

Collins Limiti11g Amplifier 26w 

c. FREQUENCY RANGE. • This eguipnent may be obtained for operation on any 

fr";quency fr~ 5.40 to 1600 kc. After the frequency ot ·operation has once b.een 

set, any substantial change in frequency may require modification of the oµt

put tank circuit capa cities ~s well as changes i11 the neutralization syst.em • 

-.!!• FREQUENCY CONTROL. - Two qua r-'.;z crystals ?.re supplied in individually 

temperature controlled ·units. Eit her crystal may be s e lected by operating a 

tap '·switch. The carrier frequency d eviation i s held within 10 cps of the as

signed value · • 

.s!• :.CHARACTER ··OF -EMlSSION. - The modulation system of the 20K transmitter is 

designed to provide full lOOfo modulation of the carrier at modulating fro- , 

·que ne1os between 30 and 10,000 cps. The audio fre quency response is constant 

within plus or •minus 1-1/2 'db of the mean v2,lue frcm 30 to 10 ,000 cps. The 

aud'io frequency dis'tortion is less than 2% ..nn:s at any singlo frequoncy between 

·50 ·am 7500 ·cps at 100~ modulation. ·The ·residual noise level is more than 60 

db below the loof. modulated l evel. The radio .frequency harmonic output is 

approximately 70 db below the fundament a l output when used with a Type '-i' " 

section ant enna coupling unit • 

.!• CARRX:Ell OUr'PUT-. • The transmitter will dolivor l kw of radio frequency 

power, on any frequency within t ho range of .'S40to 1600 kc, into a substantia lly 

r e sistive tranainias'ion line load having a n impede.nee value of about 70 ohms. 

Provis-:i.:"Z:::: 'is made for instantane ous reduction of power to 500 watts by means 

of auxiliary loading capa citors in the output circuit. The values arc chosen 

so that power ·'reduction is accom.plishod without r e quiring an apprecia ble change 

in tuning of the output circuit. 

~• POWER SOURCE. • The 20K transmitter is arr2.ngGd for oper e.tion from. a. 220 

volt, 3 pha se, 60 cps power system. Tho maximum pow£or dema nd A.t lOOfo modula

tion with ir modulating freque ncy of 400 cps is · approxim~t oly 4. 7 kw. Whetr the 

t _r a nsmitter is modulat ed at avcrn.gc program l evel, the power · required is a pprox• 

i.mat e ly 4 k~ at a power fact or of 85t. 

1-3 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

GENERAL DESCR!PTION 

The power required foI' OJJeration of the 40E frequency Control Unit is 

approximately 100 w..tt ,s at lf0 volts 60 cps. 

h . our PUT IMPEDANCE • - 70 ohms • 
,: ,. 

,! • INPUT Il1PEDANCE'• · - · 500 ohms. 

j. AUDIO INPUT 13.EQVIREHEi'ffS..+16 d~ for lOOt modulation. 

3. VACUUM TUBE cmw.m,iJi;Nl'. 

The vacuum tubes employed in the 20K Equipment are listed below: 

Quantity Tube .Type Function .!!nll 
' 

1 6SK7 Crystal Oscillator 40E 

1 · · . 6V6G- First Buffer .Amplifier ·40E 

1 807 Second Buffer Amplifier 40E 

l .5Z3 350 volt Rectifier 40E 

l 813 Interr~ediate .Amplifier 33J 
2 833A Power .P.m:plifier 33J 

: 2 6J5G Speech .t\mplifier 33J 
.. 2 845 Audio Driver 33J 

,.,2 8J3A Class " B" Modulator 33J 
2 5z3 Bias J.ect ifier 403K 

- 2 866A/866 1000 Volt Rectifier 403K 
3 872.A/872 2500 Volt Rectifier 403K 

*.ZEID LEVEL - 1 milliwat\ 600 ohr.1 :)n.se 
-#' .. .-·· . , 
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1. ELECTRIC~. 

SECTION II 

TIID)RY OF OPERATION 

-~. GENEf{AL. ,"'."' •±~e r~f electrical portion of the 20K Broadcast Transmitter ';is 

composed of a crystal, controlled high stability oscillator, an isolation ampli

•fier stage, a buffer ~tage, a driver ampli;fier and a power amplifier. The 

· audio port.ion consists of an audio amplif1.e·r stage, a modulator driver stage 

and a modulator s~ag~. Filament power to all tubes is supplied by step-down · 

transformers. The'' high voltage for plate and bias supplies is .furnished by · 

step-up transformer.a _and tube rectifiers. 
• ., • I ' ' 1: • , J 

li. CONTROL _M4:>·)rtrWtRY POwER CIRCUITS. - The tube .filament transformers, ·the 

bias s·upp_ly tr~sfonn.ers, the tuning motor transformers and the time delay 

relay coll are energized when the FILAMENT ro~R START button is depressed. 

The filanierit co~~r.oi relays Dl and D2 and the, t~e delay re;I.ay D3 ~ energized 

by the circuit from terminal numbe~ _O. on uriit D through· the START contacts on 

El, the STOP contacts on El, the coils of ·relays Dl, D2 and D3, to the center 

tap on the autotrimsformer. ·Contacts number 3 and 4 on relay Dl are in paral

lel with the START contacts on the. FILAMENT POWER.'push button and form a hold~ 

in circuit. for relays Dl, D2, and D3. When the STOP push .button is depressed~ 

the exciting current to the relays is broken and the hold-in circuit is opened, 

releasing relays Dl, D2 and D3. 

After the tube .filaments are energized and· the time delay r~lay D3 has 

operated, the energizing power for the plate transformers may be applied. The 

circuit for-·operating plate power contactor D4 is .from terminal nmber C. on 

unit D through the hold-in' contacts on relay Dl, the START contacts on PLATE 

POWER push button E2, the time delay relay contacts 1 and 21 the STOP contacts 

on E2, the door switches, the contacts on the overload -~elays D.17 and DlB, the 

contacts on the bias interlock relay D48, the coil of the plate pmter relay D4 
to the center tap on the autotransformer. A pair of au;!Ciliary contacts on . · 

plate power relay D4 is shw:ited across the START contacts on E2 to fonn a hold

in circuit. Depressing the STOP push button will break the .energizing circuit 

to the coil on plate power relay D4 allowing the relay to open. 

The control circuit sequence is as .follows: Operation of the filalnent 

powor start button energizes all .filament circuits and the bias rectifier 
system through relays, Items 1 and 2. Simultaneously, voltage is applied to 

the time delay relay, Item 3, and after a suitable time delay, the contacts or 

relay 3 close. Upon establishment of bias volte,ge, the bias interlock relay; 

Item 48, closes. The time delay contacts and -the bias interlock relay contacts 

are in series with the door switches and the plate start circuit so that if the 

door switches are closed, bias voltage exists, and the time delay relay has 

operated, the plate contactor, Item 4, may be energized by pressing the plate 

power start button. When the plat e power stop button is depressed, the plate 

contactor drops out and removes voltage from the high voltage 01.d low voltage 
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THEORY OF OPERATION 

rectifiers. Overload relays are insert;ed in two of the three-phase power . 
leads to the plate power tra:nsfornier in o_rd_er to pre\rertt damage to the equip
ment in case of sudden· overload. All other circuits in the transmitter are 
fused. Ali fuses are located in the 102,.~ Relay Panel • 

.£. RECTIFIER SYSTEMS. 

{l) THE 2500 VOLT SUPPLY. - This rectifier furnishes plate power to the 
833.A. power amplifier tubes, the 833A modulator tubes, and the 813 intennqd"."' 
iate amplifier tube. It is capable of delivering 1.2 amperes at 2500 volts. 
Three type 872A tubes are arranged in a three-phase, half-wavC; rectifier cir
cuit and 'opera.to into a signle-section choke input filter. 

(2) TIIE 1100 VOLT SUPPLY ..... This rectifier furnishes plate paver to the 
type 845 and 6J5G speech amplifier stages and screen voltage to the 813 in
tennediate amplifier. It is• ~a~.blc of deiivering 250 milliarnpc;rcs at 1100 
volts. Two typo 866A rectificr:tuQos aro employed in a single-phase, full
wave circuit and operate i~o. a tw,/Jtcction choke input filter which reduces 
the.hum level to a.very low value. 

; 

(3) ' THE BIAS SUPPLY. - The bias.· rectifier employs two type 5Z3 rectifier 
tuoos in a · single-phase, fuli..;.;wive·_ circuit operating into a. two-soctic;m_ choke 
input £:Hter,. 1Bias voltage ad,justmo:r;it is obtained by moans of a tap bleeder 
resist or,. ::·;A ··:maxirrium. of 200 volts bias is obtalnablo • 

d. AUDIO SYSTEi·-i. - The audio amulifior in this transn:ittor consists o_f a 
pair of 6J5G tuoos resistance cou~icd to tho grid ci;.~cuit of a pair ·of 845 
tubes which serve as audio drivers. An audio input l evel of plu6 · l6dbm at 
500 ohms is sufficient for 100% modulation. Both stn.gcs aro powered frcm 
the 1100 volt supply. Proper plate volta.g0 for tho 6J5G sta ge is obtained 
by the use of dropping resistors in series with the hig.1. voltage. Grid bias 
is obtained in bath str1ges by the uso of c::i.thodc resist ors. 

The modulator stage, consisti~g of two type 833A tubes~ is transform.er 
coupl0d to the dri vor stage. Tho riogati v c audio fcedb1:1.ck is ;from the 833A 
modulator plates to the secondary ~f the input transformer of_ the speech 
amplifier. The feedback is fixed r'.t 24 db at tho fact o-:,.~y. This consider• 
able amount of feedback serves to _rondor tho nudio ~.mplifier and modulRtor 
insensitive to changes in bias voltages, tubes, etc. Ple.t6 power for the 
modulator sta ge is obtained from tho m~in 2500 volt r ectifier system. Grid 
bias is obtained from~ tap on the bleeder across the bias supply • 

.£. RADIO FREQUEi'i:Y SYSTEM. 
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THEORY OF OPERATION 

(1) FREQUENCY CONI'ROL UNIT• - The 40E Frequency Control Unit is a standard 
1911 relay rack mounting unit requiring 10-1/2" panel space. This unit contains 
the crystal oscillator circuit and the first and second bUffer amplifier stages. 

A type 6SK7 or 6SK7m' tube is Employed in the oscillator circuit. The 
oscillator circuit is an ada.pt::ation of the transitron oscille.tor for crystal 
control. This is essentially a two terminal oscillator having high inhererrt 
frequency stability against variation of d-c supply voltages or variation in 
tube characteristics. The inherent stA.bility of this type of oscillator in 
conjunction with a low temperature coefficient quartz crystal provides an oscil
lator whose frequency is capable of being maintained within one or two parts in 
a million per degree centigrade ovor long periods of timo. Especially selected 
low temperature coefficient "AT" cut quartz plate crystals , with less them thrco 
parts in a million per degree centigrade frequency drift, arc supplied. 

Space for two crystals mounted .in type . 297 crystal ovens arc provided. 
The · crystals arc mairrtained at a temperature of 50° centigrade, by means of a 
mercury thermostat having a sensitivity of O .2°. A panel re;a.ding thermometer 
is provided for each crystal oven. · Due to the construction of tho 297 ovon, 
opera.ting tempcrflturc is_ reached within thirty minutes a f'ter ·application of 
power, so that power failure during the night does not mean operating with a 
cold crystal as the crystals w:i,.11 reach opere.ting temperature dur:i,ng the wann 
up period of the transmitter. Two crystal ovens are provided with com.plete 
separate heat cont;rol circuits • . A· s~tch for instantaneously changing from one 
crystal to the other ·is provided. In th:i,s way removal of one oven, for replace
ment of crystal or thennostat, or the failure of heat control rtlay or recti
fier, does not .interrupt the use of the other cr ystal oven and proper operation 
of the equipnent. 

Following the · oscillator, a type 6V6G tube is used as an untuned "Class 
A" buffer amplifier stage loosely coupled to the oscillator. This tube provides 
no power gain rut isolates the os cillator from reaction to changes in circuit 
tuning or operating conditions of the following stages • 

. Following the "Class A11 buffer stage, a single 807 beam power tube is 
empl.oyed as the second ·buffer arnp;l_if'ier which is capable of delivering from 10 
to 15 watts of radio frequency power. The output of this stage is arranged to 
be link coupled to the grid circuit of the intermediate amplifier stage in the 
transmitter. In addition; a,n a djust a ble volt2.go source is available from the 
807 stage suitable for the opera.ti on of a frequency mo nit or. 

Power for the operation of the: oscillator and buffer st.ages in t he 4DE 
Frequency Control Unit i s obtD.incd from a self-conta ined high voltage, r ectifier 
employing a single 5Z3 rectifier tube. The maxi mum plat e vo-ltage avail abl e to 
the 807 st~go is 440 volts. 
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(2) INTERMEDIATE AMPLIFIER. - The intermediate amplifier employs one tYPe 
813 beam power tube. A low impedance concentric transmission line is used to 
couple the grid tank circuit of this stage tot he output of the 807 buffer 
amplifier stage in the 40E Frequency Corrtrol Unit. A movable tap on the plate 
tank coil provides a means of adjusting the excite.tion to the power amplifier 
stage which follows. A portion of the plate tan.le circuit is coupled to the 
power amplifier stage for inductive neutralization. The grid and plate cir
cuits are tuned from the front panei · of the transmitt.0r by moans of tuning 
motors which arc operated by means of tho tuning selector and tuning contrcii 
switches. 

(3) POWER AMPLIFIER. - .. The power amplifier stage consists of two type 833A 
tubes in a parallel connected "Class C" amplifier circuit. Inductive neutral
ization is employed in this stage. A plate potential of appro:ximately 2,500 
volts is employed. The plate circuit is tuned by means of a variable in
ductance coil operated by a tuning motor controlled from the front panel of 
the transmitter. 

(4) OUI'PUT GIRCUI'.L'. - The output circuit of the transmittEJr is essentially 
a low pass filter and provide~ maximum attenuation of harmonic frequencies., 
Adjustment of power amplifier loading is obtained by means of va+iable tun
ing condensers on the output of the circuit. One of these condensers, which 
arc mounted in the roof of the transmittor, is adjusted by means of a tuning 
motor controlled from tho front panel of the transmitter. The output is ar-
ranged for operation into a load of 60 to 80 ohms, substantially resistive. 

(5) POWER REDUCTION. - A rotary switch on the control panol of the trans
mitter provides for power chango without irrterruption of the carrier. The 20K 
Transmitter may be oper~tcd at 1000 watts or 500 wo.tts r-f power output depend
ing upon the posHion of this switch. Power shift is accomplished by moans of 
a relay which reduces the load on tho final arnpiificr by means of a padding 
condenser in parallel with the capacity normally used for 1000 watt opor;a.tion. 
The audio input level for 1001, modulation r e!lla.ins unche.nge:d for both · power 
levels duo to the fe.ct thd the l::i.rgo amount of feedback practically eliminat e s 
regulation in the modulators. 

(6) MONTIORING CIRCUIT. - Tennino.ls a ro provided 2.t the rear of tho 40E 
Exciter Unit for the connection of a radio fre quency monitor. The radio fre
quency voltage supplied to the monitor may be varied by means of an adjustable 
potentiometer conn·ected across the radio frequency output tenninals of the 807 
buffer amplifier stage. 

Radio frequency voltage from the modula.ted amplifier is 2.vailable for 
the operation of a modul,.ation indice.tor or distortion meter, This voltage 
can be va ried · from zero to a .rnrutimum va lue by means of a slider on · a E;i!Ilrtll 
coil, Item 10, connected across tho tra nsmission lino terminals. 
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1. INSTALLATION. 

~. PRELl.L'>fINARY. 

SECTION III 

INSTALLATION AND INITIAL ADJUSTIIENTS 

(1) UNPACKIN2. - Check the equipnent received against the packing list 
and "Table of Eguipnent Supplied" ·· in Section I of this instruction book. If 

the crate is marked with arrows to indicate t he upright position, remove t he 

crate cover only. Use a nail puller to remove !18.il5-, a bar or a hammer may 

damage the e quipnent within. Remove all of t he packing matGrial a.nd lift the 

units out carefully. Sea rch all of the packing !iJa.t cria l for small packages . 

Inspect each unit for loose scre~s and bolts. Be c erta in all controls such as 

switches, dia ls, de., work properly . All cl aims .·for damage should b e fil ed 

promptly with the trans portation company. If a claim for damage is to be filed, 

th6 original pa cking ca s e and mat erial must be p1·c s erved. 

]2. I NSTAI,,LATION PROCEDURE. 

(1) 20K TRANSMITTER.• The t r a nsnitter is sh ipped with t h e h eavier iron 

core units a s ·well as some of the !!tore fragile parts r emovt;d from the cabinets. 
It is recommended that ro att empt re made to pl ace the_se components in posi_

tion unitl the ca binets have been permanently placod on t he transmitting r oam 

floor• The compa r ati vcly sill'J)lc [Trangemcnt t o a ccommodat o the wiring at . t h e 

oo.se of the tranmnittcr is outlined i n Figure 20. 'l'he r equirements of the 

illustration may be met by suite.bly insta lling the ne cessary conduit i n a con• 

creto floor or by tho installation of a conduit trench of sufficient d e pth and 

width. Another alt ernative i s the insta llation of a f a lse floor under which 

tho nocoss•1ry wiring may be pl~cod. Ther e will be no need t o fa ste n tho 20K 

transmitt er unit to the floor, howev er, h oles ar c provided in the b~so of t h e 

19G cnbinet which may be used i n event it is desira ble to bolt this uni t to 

the flo or. Refer t o Figure 20 for mounting dimensions. 

Ade quat e clearance should be allowed in front of the units for the 

operator t o 2,djust tho c ontrols. There should be approxmat e ly 48 11 clonr a nco 

at tho roar of the unit for ins·~alling nnd r emoving the units i n the- 20K t re.ns

mitt cr. This clearance will b0 o.doqua.te f or vorrt ilat ion purpus Gs. Enough 

clearRnce at the ~ides of tho 20K u nit should be a llowed t o removo t he du st 

c overs :1nd make the external coni10cticns. This should be remembered when 

choosing e. position for the 19G er.bind . 

Tho following tabulation lis t s the typ~: number s of the various u nits, ' 

in the transnitter . F or the purpose of identification on the Cfl..bling dia gram, 

each unit has b€:c n a ssigned an arbitrary letter designation. These unit let

ters are used as a prefix when referring to t er~ inals on any unit. Inter-unit 
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wiring on the cabling schematic drawing is indicated by showing at any termi

nal-the type of wire and the terminal and unit to which each wire routes. 

Unit Letter Unit Type 

Designa~ion Number Unit Descri:gtion 

A 82H-4 Meter Panel 

B llK•4 Output Cir-cuit 

C 33J-l R-F and Modulator 

D 102K-l Relay Panel 

E lOlK-2 Control Panel 

F 403K-1 Re ctifier Unit 

G 418K-l HV Power Supply 

H 417K-l Modulator Unit 

I Transmitter Tonninal Strip 

The order of designation of int0r•unit cabling is as follows: When 

a wire t erminates on a single numbered terminal on a unit, the wire route is 

froni the source of the terminal on the specified unit a nd is indicat0d by the 

unit letter designation followed by tho terminal nlil!lber. Thus, r eferring to 

the schematic diagram of the 20K transmitter, Figure 23, note .-that there is a 

wire starting from terminal number l on Unit C which tenninates _~n terminal 

number l of Unit E. Therefore, an arrow at termirill.l number 1 o~Unit Cindi

cates that the wire routes to terminal El, and the arrow is designated El. 

An arrow from t erminal number 1 on Unit E indicates that the pa."fticular wire 

in question is terminated on terminal mmber _l, Unit C. The designation at 

the end of the arrow is lC. 

Color coding of wires follows the Standard Cable Wire Code designa

tions, a copy · of which will be found in Section 8 of this book. The code is 

indicated by a letter $UCh as A; B, etc., followed by a figure such as 1, 3, 

5, etc. ~e- i etter designates the wire structure, size, amount Et.nd kind of 

insulation and the current and voltage rating. The .figures refer to the R...l\fA 

colo~ code for resistors, etc. The IDiA. color cod~ is reproduced here for. con-

venience: 

Identifying Identifying 

Number £.212!: Nu.."n ber Color --
0 B}.ack 5 Gre~~ 

1 Brown 6 Blue 

2 Rc;d 7 Violet 

3 Orange 8 Gray 

4 Yellow 9 White 
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Tracer wires are designated by these figures as follows: A red (Num

ber 2) wire with 1ihite (lliro.ber 9) tracer will carry the .w.mber 29. A Class 

"Att wire (See Standard Cable Wire Code) with a red oody and white tracer 

would be designated A29. 

The procedure for the installat'i.on of the various units is as follows: 

Remove the large panel at the bottom trorrt c;,f the transmitter; remove both top 

and bottom panels on the rear of the transmitte~ cabinet. (The front panel is 

removed by insorting the hooks provitied into tho -small holes a long the top 

edge of the panel and pulling outward.) The heavier power COillponents located 

in the base of the cabinet may rio'W be put in place, T'11ese consist of the 

high voltage power transfonner, the i i'Itennediate voltage power trans.fonn.er, the 

filter reactor, and the blower assembly. The transfonnei-s are set in place 

o\rer locating pins in the base of the cabinet and need not be bolted in place. 

All leads are appropriately marked so that no difficulty should be encount ered 

in ma.king proper connections. Tho modulation i;ransformcr and modulation reactor 

are mounted on tho heavy spats near tho front of tho transmitter cabinet im

.mediately above the powQr traneformor and the filter reactor. 

lrmnediately in the rear of :the modulator unit are chassis cleats for 

the installation of the 403K Re ctifier Unit. This unit should be securely 

bolted to the chassis cleats and the fonaod cable attached to tho t erminals. 

The 102.K Relay Unit is then placed in position immodie.tcly abovo tho rectifier 

unit. This unit should also be securely bolted to the chassis cleats and tho 

fonned cable attached. It should b 0 noted that t cn J i m ls 23 and 25 of this 

unit, also tenninale 28 and 29, are connected by a flat brass strip. The 33J 

Radio Frequency Unit may now be insta lled and bolted into place. Terminals 

1, 2, 3 and 4 are unused as these are a part of the equipnent placed in ser

vice when the 5 Jc-.r amplifier is added,. The output inductance coil may now be 

installed. Thia coil, because of the fact that it is support ed on rather 

fragile mycalex bars , s!1ould be handled with some care and should be insta lled 

as shown in the rear view photograph. 

All cable connections to units were properly tagged when the trans

mitter was difill.arrtled for shipnent. For this reason, it ia a simple matter 

to place the proper cable lead on the p~~p e r u,nit terminal when making the 

installation. Ali pieces of copper bus a,nd ·other miscellaneous it.ems discon

nect ed when the output coil assembly was r emoved for packing arG properly 

labeled both on the item itsolf and the terminal ccinhoction so that no diffi

culty should be encounter ed i n placing these items properly. 

For checking purposes ; (refer to figure 5) the following connections 

are made to the output coil •, It.ea 7 
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(~) A clip is connected to the hot side of the output tuning capacitor, 

Item 4 and the plate blocking capacitor, Item 5. 

(Q) A connection is made to the 1ower end of i;ductor, Item 15B. 

{c) A connection is made from the neutralizing coil to the low potential 

side of the interm~diate amplifier capacitor, Item 31. 

(d) A connection is made from the neutralizing coil to the excitation 

clip on the intennediate amplifier plate coil, Item 40. 
I 

( 2) 40E FREQUENCY CONTIDL UNIT. - The 40E Frequency Control Unit is mounted 

in the 19G Cabinet. This cabinet may also house the frequency monitor and devi

ation meter or any other essential monitoring equipment. The exact equipment 
layout -is optional, although it is recoL1l1lended that the frequency control unit 
be mounted near the top of the equipment assembly. Conduit, with several con

venience outlets to serve various units which are to be installed in the cab
inet, shquld tenninate at the cabinet base. The ac power supply to the 40E 

Unit may be carried to the appropriate terminals using a rubber covered tube 

conductor cable with a plug attached to one end. 

~. EXTERNAL CONNECTIONS. 

( 1) INTERCONNECTIONS BETlJEEll THE 40E AUD THE 20K. - A single concentric 

cable is recommended for connecting the output of the 40E Exciter terminals 

2 and 3 to the terminals 9 and 10 on the 33J unit in the 20K cabinet. Term
inal number 2 on the 40E and terminal number 9 on the 33J should be connected 

to the oute~ conductor. This cable may be brought down the side of the 19G 
cabinet into the floor pit or through suitable conduit to the 20K transmitter 

unit. No other-connections are made betwe_en the 40E Frequency Control Unit 

and the 20K Transmitter. 

( 2) SPEECH IlJPUT COHHECTIONS. - The audio input to the transmitter is 
made to terminals 19 and 20 on the terminal strip at the bottom of the trans
mitter. These connections should be made by means of a twisted pair shielded 
cable. The shield should be connected to terminal number 13 on the trans

mitter te:rnµ.nal strip. To gain access to this terminal strip it will be 
necessary to remove the si.X bolts that fasten down the blower unit. The 

blower unit and air filter must then be lifted out. Remove the plate which 

is located in the cabinet floor. The tenninal strip is then exposed. Ref~r to 

r ·.Gure 11. ·· 
( 3) FOWER SOURCE CQNNECTIONS. - The 220 volt, 3 phase input may be brought 

up the side of the cabinet channel through the grommet hole to terminals A, B, 
and Con the 102K Relay Unit. The power cable should have a rating of at 
least 30 amperes capacity. It is recommended that a main station switch be 

installed in the power line to the equipment at some location convenient to 
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the transmitter, so that the power line may be ~ompletely disconnected from 
the equipment for servicing. 

The 40E Frequency Control Unit requires 115 volt, 60 cps single phase 
power source. This source of power should be separate from that of the trans
¢tter proper in order that the transmitter may be completely isolated from 
the power lines for maintenance purposes Yithout removing power from the crys
tal heating circuits. 

(4) ANTENNA TERMUfATION. - The 20K transmitter is intended for use with 
an external tuning unit to which it is connected by means of a concentric trans
mission line. The transmission line may be carried up the cabinet channel and 
the outer conductor or grouhd connection fastened securely to the transmitter 
ground terminal. The inner conductor of the line should be connected to the 
1-1/4" ceramic bush:i,ng terminal located near the top of the transmitter. The 
1/211 ceraniic button terminal is provided for connection of the modulation mon
itor. 

(5) COWIBCTIONS FOR REMOTE LINES. - If remote control and metering of 
the transmitter is desired remove all jumpers from terminals in Unit I and 
make connections to terminals .l through 12 and 14 and 15. 

_g. ASSEMBLY OF TRANSMITTER TRIM. - After all the necessary wiring has been 
-instal1ed, the dust covers may be put in place. These covers are ·built so 
that the front edge fits between the front panels and the transmitter frame, 
and the rear edge fits inside the cabinet channel angle. The top and bot tom 
rear panels should also be attached at this time. Care should be taken t o· see 
that -the convenience plug attached to the top rear panel is inserted in the 
receptacle provided on the right side of the cabinet. This connection is a 
part of the door s\<ltch interlocking circuit. 

2. INITIAL ADJUSTJ.vl""ENTS • 

.s• CONTROLS. 

(1) 40E FREQUENCY CONTROL UNIT. Refer to f igure 14. 

(~) METER SWITCH. - The multi-scale meter, Item 55, is used to measure 
the plate current of the 6SK7 and 6V6G tubes, the grid current of the 807 tube 
and the plate volt age developed by the power supply~ The ~1ETER SWITCH, Item 
45, is used to connect the meter to the various ci rcuits necessary to make t he 
measurements mentioned. 

(£) .AMPLIFIER TUNING. - This Control operates Item Jl, the plate tuning 
capacitor, for the 807 tube. 

{£) The OSCILLATOR s \<ltch, Item 47, a toggle switch located under the 
multi-scale met er, is connected in the primary circui t of the power transformer'., 
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(£!) The .AHPLIFIER switch, Item _48, a toggle _switch located under the 
.Amplifier plate meter, is connected in the H. v. output lead of the power 
supply furnishing power to the 807 amplifier tube. 

(~) The crystal heat control switch; Item 46; is operated from the rear 
of the main chassis. LocatGd in the primary of the crystal heat power trans
fonner, this switch makes it possible to remove the crystal heat power should 
it become necessary. · 

(f) The CRYSTAL selector switch control operates Item 44 to select 
either of the two quartz crystals• 

(g) Item 24, a potentiometer accessible through the front door opening; 
is used to vary the bias on the oscillator tube suppressor grid. 

(~) Item 64, a tap switch, accessible through the front door opening, 
is used to change the inductance value of the a~plifier ta.~k coil and is 
usually set at the factory for the operating frequency used. 

{ 2) 20K TRANSMITTER UMIT • 

( s!) FILAMENT FOWER START-STOP• - The filament power is turned on and off 
by a set of push buttons located at . the a.~treme left hand edge of the 101K 
control panel. 

( b) The PO \·JER LEVEL Control located on the lOL'{ Control Unit panel 
operates Item E3, a tap switch, to change the power output of the trans
mi tter. 

(£) The METER SELECTOR Control is connected to a tap switch which selects 
various circuits for metering. The GRID OR PLATE CURRENT meter is used for 
measurements. 

(g) All major_ tuning adjustments are made with electric motor driven 
elements. The ~lectric motors are selected by the TUNING SELECTOR Control 
which operates a tap switch. 

(~) After the proper tuning motor has been selected by the TUNING 
SELECTOR Control, the motor is controlled by the operation of the TUNING 
CONTROL connec;:ted to a double throw switch with a normally open center 
position. This control is used to start, stop, and reverse the various 
tuning motors. 

(£) PLATE POWER START-STOP. - The plate power is turned on and off by 
a set of push buttons located at the extreme right hand edge of the 101K 
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Control Panel. 

{g) TUNE-OP. SWITCH. - Located on the rear edge of the Type 102K Relay 

Panel Unit is the TUNE-OP. Switch. This switch connects into· or shorts out 

of the primar-f of the high voltage plate transformer a set of voltage drop

ping resistors used to drop the plate voltage while making initial tunjng 

adjustm~nts. · 

(a) ANTEHNA LOADIHG 500 W, - Th~s control operates a variable capacitor 

and is located at the top rear of the transmitter, Access to the control is 

had by releasing the two Dzus fasteners observed in the SI!lal~ plate just 

above the rear doors and removing the plate. 

12 ENERGIZ_nrn THE EQUIPrElT. 

WAFNING 

OPERATION OF THIS EQUIPMEN'f INVOLVES THE USE OF HIGH VOLTAGES 

WHICH ARE DANGEROUS TO LIFE, O~ERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVE ALL SAFETY ·PRECJ1trrimrs. I)() NOT _CHllNGE TUBES OR 

MAKE ADJUST!viENT INSIDE EQUIPE1::i-iT WITH HIGH VOLTAGE SUPPLY ON. 

DO HOT DEPEND UPON DOOR SWITCH~ OR IHTEHI.DGKS FOR PIDTECTION, 

BUT ALWAYS SHUT OOHH roWER EQUIPMENT JJm OPEN THE fvl.AIN SWITCH 

IN SUPPLY LINE TO EQUIPMENT. 

(1) INSPECTION.~ Before any adjustments are made, a thorough inspection 

of all connections arid temj_nals should be made to 'assure freedom from 

faulty operati.on. The _rectifier tube plate leads and caps should be checked 

for clearance to any me"tal object and tied to a conven1ent support wi tl{ in

sulating cords to prevent accidental shorts to ground or shorts. between tube 

caps when check:µig operation of the plate volt.age control circuits. Im;ipect 

all door interlocks to ma.1<:e certain that the switch operates freely when the 

door is closed • 

. ~:·Item numbers referred to in th~ following discussion may be 

identified by examining the photographic illustrations and the parts list 

in the Appendix, section of this instructi~n book. Refer to Figure 8. 

( 2) POUER CIRCUI'l.1 CHECK. - Before inserting any vacuum tubes in the 20K 

Transmitter, the control circuit should be checked as follows: 

Remove the dash pots from the ti.me delay relay, Item 3, and the over

load relays,rtctr1s 17 and 18.Plnco c;1ou~h oil, which is furnishod with the trn.'1s

I!littoriin tho time delay relay sufficient t0 just cover the ~ops of the three 

small ctie cast pins on the plunger assembly, Wipe the plungers of the over-
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load relays with a t.J.1in film. of oil, Great care must be exercised not to 

get too much oil on the overload plungers as they will not operate properly 

in case of an overload if too much oil is present in the dash pot. Replace 

the dash pots on the relays. It 'Will be necessary to hold the contacts of 

the bias interlock relay, Item 48, closed. (Item 48 is not shown in Figure 

8, but is located under Item 21 ) This may be accomplished by placing a 

piece of stiff paper between the back contact a.~d the movable contact. 

With the transmitter doors closed~ operation ~f the filament power 

START button should close the filament contactors, Items 1 and 2, on the 

102K Relay Panel. In addition, th~ time delay relay, Item 3, should be 

energized and after a short time delay its contacts should close. The time 

delay relay has been adjusted at the factory for a time delay of approximately 

thirty seconds and should need no further adjustment in the field. If a 

time delay ,of approximately thirty seconds is not obtained, adjustment of 

the relay should be made, following the instructions on the rel~r name 

plate, in order t9 obtain approximately thirty seconds of time delay. After 

the time delay relay, Item 3, operates, depress the plate power START 

button~ The plate power contactor, Item 4, in -the 102K Unit should close 

and hold. It should be impossible to operate this relay before the time 

delay relay has functioned. Check the operation of the door switch inter

locks by opening any door. As soon as a door is opened, the plate contactor, 

Item 4, should release. Release 4ll contactors in the transmitter by de

pressing the filament power STOP button. Remove the paper holding to-

gether the contacts of the bias interlock relay, Item 48, and re-energize 

the filame_n t start circuit. Under this condition it should be mpossible 

to operate the plate contactor, Item 4, by pressing the plate power START 

button. Check the operation of the power change relay, Item 12, in the llK 

Output Circuit. Operation of the power level switch from the high to the 

low position should cause relay, Item 12, to close. This relay is the only 

contaetor associated with the power change circuit of the transmitter. 

When the circuit check test is successful up to this point, the transmitter 

is ready for the insertion of vacuum tubes. 

(3) FILAMENT VOLTAGE ADJUSTMENT. - Be sure the main line switch is open. 

Insert all tubes in their proper sockets. Refer to the illustrations in the 

Appendix end the tube list 9n page1~4for proper tube positions. · Great care 

should be exercised when ins0rting the type 83.3A tubes so as not to damage 

the glass envelope. If difficulty is encountered in inserting the filrunent 

prongs in the clamping receptacles, these should be loosened and a screw 

driver inserted between the clamping S'j.J.l"faaes to force them sufficiently 

apart that the tube may be inserted freely. The filament prong clamp should 

then be tightened to a snug fit. The plate and grid tenninal connections 

·should slide freely over the plate end grid caps. If this is not the case, 

a screwdri.ver should be inserted to pry the two halves of the caps apart so 
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that no great force must be exerted on the tube in placing the caps on the 

prongs. 

Turn on the main ljne switch. It is important that the 40E Unit is 

turned on and operating before applica~ion of plate power to the 20K Unit. 

Press the filament power START button. This should epergize the filainent s of 

all tubes in the transmitter and the bias supply. The bias interlock relay, 

Item 48, in the 102K Unit should now operate. Place the Tuning Selector in 

the 813 FILAf.'ln;T position and check the FILAHENT VOLTAGE meter. This meter 

reading should be 10 volts~ If this reading is not obtained, the Tuning 

Control may be turned to the RAISE or LOWEE position as required t o pennit 

adjustment of the 813 filar:ient voltage. All other positions of the .Tuning 

Selector connect the filament voltmeter to the 833A filament circuit. Pla.ce 

the '_funing Select or in the 833A FIL.ANENT position. Check the FILANENT VOLT.AGE 

meter for a r eading of 10 volts, and if r equired, adjust this voltage by means 

of the Tunin'g Control until an exact reading of 10 volts i's obtained. 

Permit the equipment t o operate in this manner for a period of thirty 

minutes before application of any plate power in order to penriit proper aging 

of the mercury vapor r ectifier ~tubes. This aging procedure is r equired only 

on the initial adjustment of t he transmitter or when a new mercury vapor 

rectifier tube i5 installed. I n subsequent operating procedure, the time delay 

relay will automatically provide the proper time interval. 

( 4) :&-F CIRCUIT JJ)JUSTHEN'r. 

(.a) 40E FREQUENCY CONTROL illUT. - Crystal holders, thermometers and tubes 

should be inserted in the 40E Frequency Control Unit. After connection of the 

power cord, the t oggle swi tch on the r ear of the chassi s r..ay be operated, 

applying power t o the crystal oven heaters. The heat indicator should light. 

About thirty minutes is r equired f or these ovens to r each the operating tem
per ature of 50° Centigrade at which point the heat should be on and off about 

equal intervals of twenty to forty seconds. 

Oper ation of the OSCILLATOR switch applies all filament power and 

plate power to th~ oscillator and buffbr stages. Oscillation should be in

!dicated by & r eading of grid current to the 807 tube when the HETER SWITCH is 

~laced in the number 3 position. 

Operation of the .AHPLIFIER SWITCH should apply pl at e power to t he 807 

amplifier tube. The .AMPLIFIER TUNrnG capaci tor should be adjusted to minimum 

amplifier plate curr8nt as r ead on the right-hand meter. 

The potentiometer, Item 24 , accessible through the front door of the 

unit, adjusts the bias on the oscillator suppressor. This adjusu:ncnt is set 
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when the crystals are calibrated and should require no further adjustment 
in the field. If this adjustment has accidentally been moved, it should 
be set as follows. When the potentiometer is set for maximum bias, there 
should be no oscillation. Slowly reduce the bias until oscillation starts. 
The setting for operation should be just below the point required for 
oscillations to start. Ordinarily best stability is obtained by adjusting 
the bias for the highest level of output as indicated by the monitor. If 
the frequency does not agree with the monitor, the trimmer condensers, 
Item 58, across the crystals, may be adjusted to provide plus or minus 
ten to twenty cycles variation. The airgap of the crystal is adjusted dur
ing calibration to furnish proper frequency with these condensers set near 
the middle of their range·. 

If necessary, the frequency may be adjusted over a range of two 
hundred to three hundred cycles by means of the airgap in the crystal oscilla
tor holder. This adjustment is made by removing the name plate from the 
top of the holder and using the special type 280A wrench supplied. Care 
should be taken to loosen the lock nut and not to change the airgap more 
than a few degrees of rotation. Turning to the right decreases the airgap 
and lowers the frequency. · 

The r-f voltage to the frequency monitor may be varied by adjusting 
the potentiometer, Item 25. This is accessible from the rear of the unit. 

(£) INTERMEDIATE AMPLIFIER ADJUSTMENT. - Place the METER SELECTOR 
control in the 813 GRID position. In this position, the grid current cif 
the 813 intermediate amplifier may be read on the meter marked GRID OR 
PLATE CURRENT. With the meter selector in this position, place the TUNING 
SELEQTOR in the 813 GRID position and adjust the 813 grid tank circuit for 
maximum grid current reading. Check the tuning of the AMPLIFIER TUNING 
control in the 40E Frequency Control Unit and adjust it for minimum plate 
current. With the grid circuit tuned to maximum grid current and the 40E 
amplifier tuning control adjusted for minimum 807 plate current, a grid 
current reading to the 813 tube of approximately 10 milliamperes should 
be obtained. _If insufficient grid current is obtained, further increase 
will result by moving the coupling tap on the 813 grid coil; Item 39. 
When a satisfactory amount of grid current has been obtained, open the 
neutralizing switch, Item 17, located immediately above the plate and grid 
circuit spars of the 833 tubes and place the Tune-Operate switch, Item 19, 
on the 102K relay panel in the TUNE position. Place the TUNING SELECTOR 
control in the 813 PLATE position. Turn on the plate power by pres sing the 
plate power START button and adjust the 813 plate tuning for minimu.~ 813 
AMPLIFIER PLATE current .by means of tha TUNING CONTROL. ·If a resonance 
point, as indicated by the minimum plat e current reading, does not appear 
within the limits of the t uning control, the cl ip on the inductance coil, 
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Item 40, must be moved and the process repeated until resonance is indicated. 

A minimum plate current reading of approximately 75 milliamperes should be 

obtained. In this preliminary test, the grid exciter tap for the 833 power 

amplifier stage may be placed so as to include ap'proximately half the used 

pol"tion of the 813 plate coil. Place the METER SELECTOR switch in the 833 

9-RID position and read. the 833 grid current on the GRID OR PLATE CUHREN'l' 

meter. A grid current reading of approximately 60-8(); milliamperes should 

be obtained with the Tune-Operate switch in the TUNE position. If this 

value of. grid current is not obtained, the excitation tap between the 813 

plate coil and the 833 grid circuit should be adjusted to obtain the proper 

value of grid current. Changing the adjustment of this tap will, of course, 

require r8tuning of the 813 plate circuit. 

(~) NEUTRALIZATION. - Place the neutralizing coil approxj_mately in the 

position shown-on the llK Output Circuit in the rear view photograph of the 

transmitter. Place the POWER LEVEL switch in the LOW position. Place the 

500-watt loading condenser, Item 16, at full capacity~ Place the movable 

tap on the monitor coil, Item 10, near the transmission line end of the coil. 

The modulation raoni tor ind,ication in this way may be used to · neutralize the 

final amplifier. Place the TIDUNG 8ELRCTOR control in the 633 PLATE position. 

Apply plate voltage and tune the 833 plate circuit by means of the TUNING 

CONTROL to resonance as will be indicated by a maximum reading of tb.e carrier 

meter in the modulation monitor. If no resonance point can be found, move 

the neutralizing coil from its original position and determine the resonance 

point of the final alJlplifier. When this has been done, the neutralizing 

coil may be readjusted to neutralize the radio frequency voltage in the out

put circuit and locked in t his position. Neutralization is indicated when 

the modulation monitor reading is at it's lowest point. 

(g_) OUTPU'r TUNING. 

CAUTION: Before applying any plate voltage to the final amp

lifier, ma}:e certain that the modulation monitor tap on the coil, 

Item 101 is near the 
0

r,round end of the coil. 

Cl.ose the neutralizing s1,;itch, Item 17. Leave the Tune-Operate 

sw5.tch in the TUNE posj_tion and the Power~evel switch in the IOW position. 

Apply plate voltage and adjust the power amplifie.r to minimum plate current. 

If the load p:vovided is of the pJ:oper ma,gni_tude, that is, in the vicinity of 

70 ohms, the final amplifier plate cur.rent under this condition should be of 

the order of 150 to 17 5 milliamperes·. 

Place the Power-Level switch in the HIGH position and check the 

plate current. In this posltlon, the plate current should not be mor e than 

330 milliamperes at a plate voltage of 1250 volts. If this loading is too 
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high, it indicates that either the transmission line load is too far below 
60 ohms resistive or that it has a large inductive component and mll3t be 
r eadjusted. If, however, the test thus far is satisfactory, full plate 
voltage_may be applied to the transmitter by placing the Tune-Operate switch 

in the OPERATE position* Reapply plate voltage with the Power Levels-witch 

in the HIGH position. Check the 833A PLATE tuning and by means of the power 

ampli.fier LOADING control and the 83.3A PLATE tuning control, adjust :the power 

input ( the product of the plate voltage and the power amplifier plate current) 
to the desired value for 1000 watt operation. Under this condition of opera

tion, the plates of the 833A vacuum tubes will exhibit a normal orange-red 
color. Further, under conditions of full plate voltage, the static plate 
current of the modulator tubes will; be o.pproxinintely 50· '. milliamperes, with 
no s ignal. 

To arrange the transmitter for 500-watt operation, it is merely nec
essary to operate the Power Cha.rige switch to the LOW posi tiori, slightly re
tune the power amplifier -- ta..11.k circuit for resonance arid adjust the power 
amplifier plate current by means of loading condenser at the rear of the 
transmitter, Item 16, in the 11K Output Network u..-itil the desired power in
put is obtained. It m.11 not be necessary to adjust this _loading condi tiqn 

again during routine operation as it is conne·cted in parallel with the loaJ

ing condenser controlled from the front panel a.-rid all :rr,inor adjustments of 
loadil).g may be accomplished from the front .of the tra.nsmitter. ·· 

After the transmitter has been arranged to work satisfactorily into 

its connected load, it will be well to take note of the fellowing fact: In 
a pi network, when the inductive arm is varied in order to obtain minimum 

· plate current (maxinp.nn impedance), the power f actor of the input side of the 

network is not unity. In order to obtain ma.·--dmum power from the tra."'1.smi tter, 
it is advisable to adjust t..he final amplifier for ~eximum efficiency. This 
adjustment may be obtained by slightly varying the final amplifier plate 
tuning and the final amplifier plate loading so as to maintain a constant. 
value of plate current~ · A · position' o.f the tun.ing and loading controls will 
be found that will result in a maximum line current r ·or a fixed _power input. 

In the one kw position, it will be found that this tuning position is some

what reroo--.red f'.rom the mini~um plate _current position. Also, in the one kw 

position, when t his procedure is followed, the power output will be approx

imately 101. greater than that obtained when the transmitter is tuned to 
minimum plate current. 
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1. GENERAL. 

SECTION 4 

lQPERATIOif' 

The 40E Frequency Control Unit is arranged so that the crystal ovens may be 

operated continuously, therefore, there is no waiting period for the crystals 

to.come to operating frequency. The plate and filament voltage to the tubes 

in the 40E unit may be .. turned off at the end of the operating period. 

2. STARTING THE EQUIPMENT. 

ll• Operate the OSCILLATOR switch on the 401!; frequency Control Unit to the 

ON position. 

]2 • . Che ck the oscillator cathode current, the· isolation ar::plifier cathode 

current, the amplifier grid c1rrrent and the plate voltage by rotating the 

:ME'l'ER SWITCH to the various posi ti.ans. 

~. Opera.te the .Al:-iPLIFIER switch to the ON position a.'1.d. check the ca.tr1ode 

current. 

g,. If the 40E Frequency Control Untt appears to 00 operattng js.tisfactorily, 

proceed to turn the 20K unit on. 

~. Depress the FILAf:lENT rowEn S~ART button and check "the filament voltage. 

f.. Rotate the 20K METER SF:Y,FiCTOR swi. tch to the 813 GRID position and check 

the reading. 

g. Rotate the METER SELECTOh swi.tch to the 833A GRID position. 

h. After the time delay relay has operated, depress the PLATE FOWER STA...~T 

button and observe the 833A AHPLIFIER PLATE CURRENT, the 813 Al4PLIFIER PLATE 

CURRENT, and the 833A GRID cu!Tent meter r eadings. The modulator static pla.te 

current may be cht:cked by reading the 833 r--tODULATOR PLATE GL1RF.ErJT meter. 

,i. Rotate the METER SEL:EX::TOR sw:i_tch to the 845 PLATE position, then to the 

6J5G PLATE position and observe the readings. 

j. Check the FILAMENT VOLTAGE in the 813 and 833 posi tions, the .ANPLIFIER 
PLATE VOLTAGE and the RlillIO FREQ1Th'NCY LE{E CURRENT. 

}&. If the FIL.A}iENT VOLTAGE readings a.re not correct, operate the TUNING 

SELECTOR to the proper positions and adjust the ve.lucs · with the TUNING CO~-JTROL. 

1. The audio may now be applied to the modulating system and the operation of 

the modulators checked. 
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m. The 20K Unit may be turned OFF by depressing the FIL.AMENT POWER STOP 
button. 

3~ REDUCING POWER. 

The power may be reduced to the predetennined level by operating the 
POWER LEVEL control to the IDW position and touching up the tuning of the 
final amplifier plate circuit. 

NOTE 

It is recommended that the tuning of the power amplifier stage be 
checked several times daily, as the power input must be mainta.-i.ned 
within the limits specified by the Federal Communications Connnis
.sion. Routine tests of hannonic distort:i.on and audio frequency 
response should be made at regular intervals, weekly if possible, 
These tests will indicate weak or defective tubes in the audio 
system. 
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. 1. :OOUTIHE CHECKS. 

SECTION 5 

OPERATORS MAINTENPJJCE 

The followL~g checks perfonned once a day should reveal any deviation from 

· normal operation of the equipment. 

- ~. Check plate voltage readings on the 40E and 20K Units. 

h.-Check plate current readings on the 40E and 20K Units. (Make allowances 

for abnormal or subnormal plate voltages.) 

£• Check grid current readings. 

g. Check frequency of radio frequency output. 

~. Make distortion and frequency response measurements. 

f. Check the radio frequency line current. 

E~ Examine the various components for excessive heating. 

TABLE OF TYPICAL METER RE.ft.DrnGs 

R-F Line Current* 
83.3A Modulator Plate Current { Static) 
833A Amplifier Plate Voltage 
833A Amplifier Plate Current 
813 .Amplifier Plate Current 

Grid or Plate Current: 

813 Grid Current 
8 33 Grid Cw·ren t 
845 Cathode Current 
6J5G Cathode Current 

Filament Voltage: 

81J Filamen.t Voltage 
833 .lunplifier Filament Voltage 

~utput Impedance: 250 ohms 
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OPERATORS 1--1..AINTENANCE 

W.ARNING 

In order to obtain satisfactory tube life the following precautions 

must be taken: 

~. Operate .. all tube filaments within ±5% of rated voltage. 

£. Do Not exceed rated plate current iri ._any o.f the tubes during 

nonnal operation o.f the equipment. 

~. When tuning, do not exceed rated plate current except for periods 

of short duration. 

Failure to observe the above precautions may result in the destruc

tion of tubes. 

2. FU~E REPLACD1ENT. 

~ -• WCATING BI.OWN FUSE. 

(1) 40E FREQUENCY CONTROL UNIT. - The fuse mounting may be located by 

removing the rear cover. 

(.11) Each crystal oven heater and relay circuit is fused. Failure of 

the oven pilot light to glow at intervals might indicate a blown fuse in 

that particular circuit. 

(Q) The pr:il!lary of the oven heater transformer is also fused, there

fore, if neither oven pilot light glows, it is likely that this fuse is 

blown. 

(g) If the R-F portion of the 40E Unit fails to function, check the 

primary fuse in the power supply. 

( 2) 20K TRANSt-aTTER UNIT. - All fuses are located on the rear edge of 

the 102K-l Relay Unit. The equipment is supplied with fuses of correct 

rating in each position. Fuse failures should be replaced with spares only 

after the circuit in question has been carefully examined to make certain 

that no pemanent fault exists. Always replace a .fuse with one having 

exactly the same rating. Refer to the i"use table at the end of this sec

tion for fuse ratings. 

' . 
Ordinary appliance type fuses are used, therefore, if the equipment 

fails to operate, inspect the fuse elements through the mica window in the 

top of each fuse.. If the blown fuse is not apparent, detennine which 
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OPERATORS MAINTENANCE 

circuit is not functioning and refer to the fuse table and replace the fuse 

indicated. 

(!!) A blown fuse in any R-F stage circuit may cause excessive current flow 

in plate current in following stages which may throw the circuit breakers in the 

H-V power supply. 

(~) Medium plate voltage failure or filament voltage failure may be due to 

blown fuses in the respective transformer primaries. 

-{£) The autotra.~sformer is fused, therefore, since the relays and fila

ment transfonners operate from the autotransformer, failure of either of the 

fuses would make the entire 20K Unit inoperative. 

3. TUBE REPLACEMENT • 

.s!• GENERAL • .,. Distortion and low output may be the result of weak or defective 

tubes. Check the plate current of each tube or groups of tubes whenever dip

tortion or low output is encountered. A good method of locating a defective 

tube is to replace each tube with one knom1 to be in good condition. Extreme 

caution should be used in removing -the plate and grid connectors from the Type 

o33A tubes. The connectors fit verJ snugly and t.he tube envelope may be frac

tured if extreme care is not practiced • 

TABLE OF FUSES 

20K TRANS,·~!TTER UNIT. 

Item No, Description Specificati on Location 

21 Autotransformer fuse 10 amp. Unit D 

22 Autotransformer fuse 10 amp·. Unit D 

23 Tuning motor fuse 5 amp. Unit D 

24 813 Fil. primary fuse 5 amp. Unit D 

25 845 Fil. primary fuse 5 amp. Unit D 

26 6J5G Fii. primary fuse 5 amp. Unit D 

27 Bias primary fuse 5 a'11p. Unit D 

28 833A Mod. fil. pri. fuse: 10 amp. Uni t D 

29 833A PA fil. pri. fuse 10 amp. Unit D 

30 1000 volt supply pri. fuse 5 amp. Uni t D 

40E FREQUENCY CONTROL UNIT. 

49 Crystal h eat fuse ( 2) l.5 omp. 250 v 
1-1/4" x 1/4" cartridge 
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Crystal heat transformer 
fuse 

Power transformer fuse 

5-4 

.5 aID,P• 500 V 

1-1/4" x 1/4" cartridge 
3 amp. 250 V 

1-1/4" x 1/4" cartridge 
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1. GENERAL. 

SECTION 6 

PREVENTIVE MAINTENANCE 

The greatest enemy of tminterrupted service in equipment of this type is 

corrosion and dirt. Corrosion itself is accelerated by the presence of dust 

and moisture on the component parts of the as5embly. 

2. CLEANING. 

g. GENERAL. - It is impossible to keep moisture out of the equipment in certain 

localities, but foreign particles and dust can be periodically removed by means 

of a soft brush and a dry oil-free jet of air. Remove the dust as often as a 

perceptible quantity accumulat~s L11. any part of the equipment. It is important 

that variable condenser plates be kept free from dust to avoid flashover on 

modulation pea.ks. 

Q. AIR FILTER. - The air filter in this equipment is of the spun glass type 

and is not washable. The entering s:i.de should be eleaned off with a vacuum 

cleaner at regular intervals and the element replaced af'ter it has become 

filled with collected matter to such an extent that the air flow is impeded. 

3. RELAYS. 

In general, the contact adjustment of the a-c type power contact.or is not 

critical. Spare contacts and spare coils can be obtained and replacement made 

when necessary. 

Never use an abrasive on the contact surfaces.· Relays 'Which have excessive 

hum are usually not seating properly. Dirt on the pol.e faces is the most likely 

cause of this and may be removed by washing with gasoline. 

4. LUBRICATION. 

g. BIDWER }10T-OR. - The blower motor is equipped with oil cup whic..li should be 

filled at frequent intervals. Use a light machine oil such as Socony Vaculliri, 

Gargoyle Arcti c c. 

!?. TUNING MOTORS. - The bearings and gears of the tu.Tling motors should be 

lubricated at the same time as the blower motor with the same lubricant. Wipe 

off the excessive lubricnnt to prevent dripping. 

5. CRYSTAL OVEri THERMOSTATS. 

Due to vaporization of mercury at make and break of the circuit, a small 

amount of mercury condenses at the top of the capillary tube. This is evidenced 

by an increase in crystal oven temperature rise of approxim~tely 1/2 to 1 degree 

per year. To correct the thermostat, remove from the crystal oven a,nd plade 

in dry ice until the entire mercury column has contracted into the bulb-~ 
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1. GENERAL. 

SECTIOl:I 7 

CORRECTIVE MAINTffi.ANCE 

In addition to the material presented in this. section, the maintenance engineer 

will find the material found in SECTION. 5 and SECTION 6 of value in correcting 

any trouble that may arise. 

This section of the instruction book deals with trouble shooti..~g and adjust

ments not normally encountered by the operating personnel. 

l;t is well known that one of the greatest sources of trouble: in equipment lo

cated near the sea is corrosion. Corrosion resulting from .salt .laden atmosphere 

may cause failure of the equipment for no apparent reason. In general, it .will 

be found that contacts such as tube prongs, cable connectors .and telephone: relay 

contacts are most affected by corrosion. When it is necessary to operate the 

equipment in localities subject to corrosive atmosphere, inspection· or wiping 

contacts, cable plugs, relays, etc., should be made more frequently in order 1;o 

keep the _equipment in good condition. 

It is a good policy when making checks for faults in equipment, to refer to 

the original test data sheets in order to isolate the source of the fault• If 

the section of the equipment in which the fault occurs can be isolated, the 

trouble may be located with a minimum of effort~ Continuity chec~s and voitage 

measurements in circuits still operative may be helpful in isolating the· tro'uble. 

For this ptµ"pose an a-c, d-c voltmeter having an internal resistance of not less 

than 1000 ohms per volt and equipped with a battery for continuity arid resistive 

measurements is necessary. An oscilloscope is very useful in tracing faults in 

radio frequency and audio frequency circuits of the equipment. 

2. TYPICAL VOLTAGE READINGS. 

Readings taken with a 1000 ohms per volt meter with a 2.5 mh series choke: 

Tube Description 1000.w 500 W 

6J5G Cathode to grol.ll'ld 9 9 

Plate to cathode 270 270 
Grid to ground 0 0 

845 Filament CT to ground 150 150 

Grid to ground 0 0 

Plate to filament CT 950 950 

833 Mods. Filament CT to ground 0 0 

Grid to ground 66 68 
Plate to filament CT 2480 2600 

1.2056 7-1 
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CORRECTIVE MAINTENANCE 

Tube Description 1000 W 500 W 

833 RF Filament CT to ground 0 0 

Grid to ground 400 460 

Plate to filament CT 2480 2600 

81.3 Fila.~ent CT to ground 40 40 

Grid to ground 175 190 

Filament CT to screen 140 140 

Filament CT to plate 2170 2220 

J. TYPICAL b.UDIO FREQUENCY DATA. 

rrequency Response at 50% modulation, 1000 W carrier. 

Freq. CPS DB Freq, CPS DB 

30 +0.5 3000 0 

50 +O.l 5000 -0.4 

100 0 7500 -1.8 

300 0 10000 -1.3 

1000 0 12000 -0.6 

Input lev.el (500 ohm input) for 100% Mod. 

500W + 16 db:mlf 1000W + 16 dbm* 

Residual Noise Level Below 100% Mod. Level 

500 W 70 db 1000W 67 db 

Distort:i.on, % rms 

lOOOW 100% Mod. 500 W 100% Mod. 

Freq. ~ Freq, i Freq. ~ Freq·. 22 

50 o.85 1000 1.0 50 o.75 1000 o.s 

100 0.55 5000 1.3 100 o,.65 5000 1.7 

400 o.7o 7500 1.2 400 0.70 7500 2.2 

Carrier Shift at 100% Mod. with 400 cps. 

1000W -3% 500W-l.5% 

*Zero level - 1 milliwatt 600 ohm base. 

7-2 12057-1 
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CORRECTIVE MAINTENANCE 

4.- TUBE FILAMENT VOLTAGES. 

The transformers which supply voltages for heating the vacuum tubes have 

tapped primary windings. In event the filament rheostats do not have enough 

adjus'bnent to obtain the correct filament voltage, the next higher or lower 

tap on the transformers may be employed. Refer to the equipment photographs 

for location of the various filament transfonners. 

5. TUBE F ft..ILURE. 

The most frequent cause of trouble in transmitting equipment is tube failure, 

If a fault occurs in the equipment, i solation of the circuit at fault is help

ful in detennining the location of the defective tube. Defective tubes causing : 

an overload in power circuits may usually be located by inspection. It will 

be fotmd that excessive heating or sputtering within vacuum tubes is a good 

indication of fault in the tube circuit. Low emission tubes may be the cause 

of erratic or poor performance of the equipment. If there is any doubt con

cerning the emission of any tube , it should be checked immediately and r eplaced 

if defective. Tubes with el ectrical noises cause excessive distortion or hum. 

This fault may be more difficult to isolate to a particular tube, however, a 

tube suspected of faulty operation may be checked by replacing with a like 

tube known to be in good condition. Refer to paragraph l. in Section 5 for a 

table of typical meter reaqings. 

6. T:OOUBLE .~HOOTING. 

11. ISOLATING THE T:ROUBLE. 

(l) Before starting any extensive set of tests, check the position of all 

switches and controls and make sure they are in the correct position • 

. { 2) C;heck all door and panel interlocks to see that they are functioning 

properly. 

(3) Check fuses and circuit breakers. 

(4) Chee~ the circuits in order of succession they ar e made operative in 

the process of starting the transmitter. 

{5) Check all meter r eadings against the TABLE OF TYPICAL METER REli.DUIGS 

in S~TION 5. 

(6) Make a visual inspection of n.ll tubes, resistors and chokes. Tubes 

sputtering may indicate short circuits. Resistors and chokes may be dis-

colored caused by . a short located in their circuit. · 
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7. TROUBLE SHOOTING CHART. 

TROUBLE SYMPTOMS PROBABLE CAUSE 

Failure of filament No filament voltage on Autotransformer fuse 

voltage supply any tube~ Relays won't blown. Defective auto-
operate transformer. 

Failure of individual Certain tubes do not ii'ilam.ent transformer fuse 

filament supplies light blown. Defective fil8.IIJ.ent 
tran sf onner. Filament re-
lay not closing or making 
contact. 

Failure of plate No type 845 plate Interlock switches not 

voltage supply current operating. Bias supply 

(medium voltage) not operating. Overload 
relays open. (Dirty con-
tacts). Power transformer 
fuse blown. Defective 
transformer. Defective 
tubes or chokes. 

Failure of plate No type 833 or 813 Interlock switches not op-

voltage supply. plate current erating. Bias supply not 

( High voltage) operating. Overload re-
lays open. (Dirty con-
tacts.) Defective trans~ 
former. Defective tubes 
or chokes. Plate power 
relay not closing, 

Failure of bias Plate power con- Bias supply rectifier tubes 
supply tactor will not weak or burned out. Fuse 

operate D27 in bias supply trans-
former primaries blown. 

7-4 12059 
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TROUBLE 

·Power amplifier 
not neutralized 

Distortion 

CORRECTIVE MAINTENANCE 

SYMPTOMS 

Grid current varies when 
tuning throug~ resonance 
with the plate power to . 
the final cut oft. 

Maximum grid current is 
not obtained when the 
plate circuit is at 
resonance. 

Transmitter cannot be 
modulated lOW. 

Distortion check shows 
more than the allow
able amount. 

B. SERVICING THE EQUIPMENT. 

PR:>BABLE GAUSE 

Grid to plate capacity of 
the amplifier tubes has 
changed with aging, 

New tubes have been in
stalled with a different 
grid to plate capacity 
than the old tubes. 

Bias changed on the modu
lator tubes affecting the 
static plate current. De
fective components in 
feedba.ck network. 

Defective tubes. 

Re.fer to SECTION 3, INSTALLA'l'ION .AND INITIAL ADJUSTMENTS of this instruction 

book for information on how to get at the various components for servicing. 

SECTION 3 also outlines tho various steps which must be taken to adjust the 

equipment for proper operation when the servicing has been performed. Refer 

to SECTIONS 5 and 6 for additional information on servicing the equipment. 
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20K SERIES R-F TANK COMPONENI'S 

550-1600 Kc.* 

Fr.equency Unit 11B" Unit 11B11 Unit 11B11 

(kc) Item 4 Item 7 Item 15A 

550 - 650 901 2101 00 574 0148 40 904 2151 00 

650 - 825 901 3601 00 574 0148 40 904 2151 00 

825 - 1000 · 901 3501 00 573 0148 40 904 2101 00 

1000 - 1225 901 3401 00 573 0148 40 904. 2101 00 

1225 - 1600 901 3301 00 572 0148 40 904 3601 00 

Frequency Unit 11C11 

(kc) Item 31 
' 

550 - 650 904 2201 00 

650 - 825 904 2101 00 

825 - 1000 904 2101 00 

1000 - 1225 904 3601 00 

1225 - 1600 904 3401 00 

* Refer to the unit parts lists for description of the parts listed 

in this table. 
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UNI'r A .. 82H-4 METER PANEL 

SECTION 8 
PARTS LIST 

MFR.CODE MFR. TYPE 
·rTEM FUNCTION DESCRIPTION NO. or CAT.NO. PART NUMBER 

1 

2 

RF Line C'\U'rent 
meter 

8 33A Mod. plate 
current meter 

[.,,,/ 

METER; A-C thennocouple 49100 
aspembly; 0-3 amperes 
R-F; 12 ohms; o.6 MA; · 
6 ohms lead resistance; 
311 

X 3" X 3"• 

METER: D-C milliameter; 49100 
0-800 MA; 40 scale di-
visions 20 MA per divis-
ion; 0.125 ohms; 2%; 
pennanent magnet moving 
- .n;l . :--_. . 

3(/ · 833A plate voltage METER: D-C volt meter; 
· meter 0-4 kilovolts; 2%; 40 

scale divisions 100 
volts per division; 

........ ________ µn.L:-~·,w0 MA d-c. 

49100 

4 

5 

6 

7 

8 

83.3A plate current 
meter 

813 amp. plate 
current meter 

Grid or plate 
current meter 

Filament voltage 
rnete;r 

M~ter Lamp bulb 

METER: 0-1000 MA d-c; 41970 
50 scale di visions 20 . 
MA per division; 2fo 
accuracy; 2~3/32° :x 3" 
X 3-1/8 11 

• 

METER: 0-300 MA d-c; 49100 
6o scale divisions 5 
MA per division; 0.33 
ohms 2f.. 

METER: 0-200 MA d-c; 49100 
40 scale divisions 5 
MA per division;. 48 ohms 

METER: 0-15 v a-c; 30 49100 
scale divisions o.5 
volts per division; 210 
ohms 27"; 
5 V - 0.2· watts 
10 v - o.5 watts 
15 v - 1.25 watts power 
consumption. 

BnLB: no v; 55 MA; 6 18860 
watts candelabra base; 
9/16" diam; 1-7/8" long. 

733 

731 

731 .. 
Special 

27 

731 

731 -
Special 

734 

459 0132 00 

450 0010 00 

458 0132 00 

450 0011 00 

450 oooa oo 

458 0742 00 

452 0003 00 

262 3330 00 

·----'---------1.-----------------'-----..J--------..t..---,----
12062 _1 8-l 
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UNIT B - 11.K-4 OUTPUT CIRCUIT PARTS LIST 

ITEM FUNCTION 

l Plate voltage mete. 
multiplier 

2 High power var. 
loading cap. 

3 High power fixed 
loading cap. 

4* 8 33A amp. plate 
tank cap. 

·. 

MFR,CODE 
DESCRIPTION NO. 

RESISTOR: Fixed; 100,000 
ohms ±.1~; 14.4 watts; 

: 34500 , 

wire wound; 1200 v max; 
12 MA max; 5/8" diam; 5 ~ 
.lOui,,•· -

CAPACITOR: 500 mm.f per e.soo sect; variable; dual 
section; 3-3/8" x 
4-1/8 11 X 10-15/16" • 

CAPACITOR: Mica; 0.000.5 9110 
mf !41"; 5000 TV; 60 cps; 
1-1 4" X 2-1/4 11 X 

3-1/8". 

CAPACiroR: Mica; o. 0001 9110 
mf ±5fo; 20,000 TV; tu-
bular case; 60 cps; 
cast aluminum ends; 4" 
X 5" X 6 ... 1/2"·• 

CAPACITOR: Mica; 0.0006 9110 
mf ±5~; 15,000 TV; tu-
bular case; 60 cps; cas 
aluminum ends; 4" x 5" 
X 6-1/2"• 

CAPACITOR: Mica; 0.0005 38110 
mf ±,5%; 20,000 TV; tu ... 9110 
bular case; . 60 cps; · 
cast alUininum ends; 4" 
X 5" X 6-1/2"• 

CAPACITOR: Mica; · 0.0004· 9110 
mf ±5fo; 20.,000 TV; tu-
bular case; 60 cps; 
cast aluminum ends; 4" 

X 5" X 6-1/2" • , 

CAPACITOR: Mica; 0.0003 . · 9110 
mf ±5~; 20,000 ·rv; tu-
bular case; 60 cps; 
cast aluminum ends; 4" 
X 5" X 6-1/2"• 

MFR. TYPE 
or CAT. NO. PAID' NUMBER ~ -- ....._ 

728 1004 00 

__-) 
... 

----- ······--~ 

XV-5'00.:.1m 920 3900 00 

6L 906 3501 00 

51 901 3801 00 

51 901 ,3601 00 

77 901 3501 00 
51 

51 901 3401 00 

51 901 3301 00 

* Ri:, components used in a particular transmitter flill depe don the opEII"ating 
:frequency. 

8-2 

wigfi
Stolen 2 Line Transparent
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PARTS LLST 
UNIT B - llK-4 OUTPUT CIRCUIT (Cont.) 

MFR.CODE MFR. TYPE 
ITEM FUNCTION . DESCRIPTION NO. or CAT. NO. PART NUMBER --~------------+-----

5 

6 

7* 

8 

9 

10 

11 

833A amp plate 
·olocking- capaci tOJ 

H.V. bypass 
capacitor 

8 33A amp. plate 
tank coil 

RF choke line 
current meter 
leads 

833-A amp. RF plate 
choke 

Monitor coupling 
coil 

Thennocouple, line 
current meter 

CAPACITOR: Mica; 0,002 
mf ±.5fc; 8000 -TV; 14-24 
brass stud tenninals; 
2-3/£t1 X 3-7 /8" X 4" • 

CAPACITOR: Mica; 0,0005 
mf ±lOfo; 8000 TV; ·14-24 
brass stud terminals; 
2-3/8 11 X 3-7 /8 t1 X 4 t1 • 

1.,,..,~_,f)\..c,.,.v1 ~ 
COIL: 113 .mhj 41 turns; 
15-1/4" long; 8-1/2" 
wide; XBOl neutralizing 
coil. ... ,c ..-o 

. ."("' ----
.I \ 

COIL: (.72,~Jmh; 33 turns; 
15-l~long; 8-1/211 

wide; X801 neutralizing 
coil. 

9110 

9110 

8300 

8300 

COIL: 49,8 mh; 26 turns; 8300 
15-l/4t1 long; 8-1/2" 
wide; X801 neutralizing 
coil. 

COIL, CHOKE: RF; 1 mh; 31690 
lamp; 2.5 ohms ±,l07o; 
multiple-pi-duo-lateral 
wound; ceramic fonn; 
1-1/2" diam; 4" long. 

COIL, CHOKE: 4 mh; #22 8300 
double silk enameled 
wire; 3-1/2" high; 
6-1/2" long. 

COIL: #22 copper wire; 8300 
coil rider; 56 turns; 
1-13/16" wide; 3-7 /8 .,· 
long. 

METER: A-C meter assem
bly; D-3 amps RF; 1.2 
watt~. 

49100 

)OB 911 2202 00 

JOB. 911 3502 00 

J\GD-14DD 574 0148 40 

573 0148 40 

572 0148 40 

4534 240 3000 00 

y,...258 2 -508 2582 00 

571 0700 30 

GA-700C 

459 0230 00 

* R' components used in a particular transmitter rTill depe 1d on the operating 
frequency. 

12064-J. . 8-3 
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PARTS LIST 
UNIT B - llK-4 OUTPUT CIRCUIT (Cont.) 

11,f.FR.CODE MFR. TYPE 
ITEM FUNC'rION DESCRIPTION NO. or CAT. NO, PART NUHBER 

12 

13 

Power change relay 

Tl.l,_ning mo tor 
assembly 

14 Tuning motor 
assembly 

15 Low power fixed 
loading capacitor 

15A~ Trans. line pad 
capacitor 

RELAY : Circuit control; 28600 
ac; 540 ohms; 110 v; 
0.06 amps; mount in any 
position. 

HOTOR ASSfil:IBLY: 3.44 8300 
rpm; rated load 7 in-lb; 
2-,.3/1611 X 3-3/1611 X 
3-3/4". 

MOTOR: Permanent split 
phase r eversible 24 v; 
60 cps; 2.4 amps; 36 
watts. 

1040 

h0TOR ASS:EMBL.Y: 3.44 8300 
rpm; rated 'load 2.5 
in-.lb; 2-. 3/16" x 3-3/16' 
X 3-3/411 

MOTOR: Permanent split 
pha$€ reversible; 2.4 
amps; 36 watts; 24v; 
60 cps. 

CAPACITOR: Mica; 0.001 
mf' ±5f.; 5000 TV; 60 
cps; 10-32 screw ter
minals; 1-1/411 x 
2-1/ 411 

X 3-1/8" • 

1040 

9110 

CAPACITOR: Mica; 0.0015 9110 
mf ±5%; 6000 'rV; 60 
cps; tubular case; cast 
aluminum ends; 2-1/211 

:X: 2-13/16 11 
X J-13/16". 

CJiJ~ACITOR: Mica; 0.001 9110 
mf ±.5fo; 6000 TV; 60 
cps; tubular case; cast 
aluminum ends; 2--1/2" 
X 2-13/16" X 3~13/16". 

CAPACITOR: Mica; 0.0006 9110 
mf ±5f.; 6000 TV; 60 
cps; tubular case; cast 
aluminum ends; 2-1/2" x 
2-lj/16" X 3-13/16". 

1507-MX 407 1000 00 

5711304 30 

GA-1304C 

12 230 7000 00 

573 1304 30 
GA-1314C 

12 230 7000 00 

61 906 2101 00 

59 904 2151 00 

6L 904 2101 00 

59 904 3601 09 

* Br components used in a particular transmi t,ter 11ill depe 1d on the ope rating 
frequency. · 

8-4 12065 
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PARTS LIST 

UNIT B - llK-4 OUTPUT CIRCUIT (Cont.) 

MFR.CODE MFR. 'rYPE 

ITEM FUNCTION DESCRIPTION NO. or CAT. NO. PAR!' NUMBER 

15B Inductance 

16 

17 

18 

19 

20 

21 

22 

1!1:)w power var. 
i.~ading capacitor 

Neutralizing 
switch 

Int. amp. plate 
resis. bypass 

Int. amp. plate 
resistors ( 2) 

High power fixed 
loading capacitor 

High power fixed 
loading capacitor 

Low power fixed 
loading capacitor 

12066 -1 

COIL ASSE21iBLY: #J,4 cop- 8300 
per wire; 56 tunis; 
coil rider~ 

C!-PACITOR: Variable; . 6500 
dual section; 500 mmf 
per section; 1/4" shaft 
3-6-32 mtg. holes; 
1-15/1611 X 4-1/6" X 

11-5/16". 

SWITCH: Knife switch; 
single pole Single 
throw; 25 amps; copper 
blades and clips; 3/411 

X 2" • 

CAPACITOR: Mica; 0.001 
nu ±57o; 5000 TV; 60 
cps; l0-J2 screw ter
minals; 1-1/4" x 
2-1/4" X 3-1/8'\ 

RESISTOR: Fixed; 5000 
ohms ±10%; 160 watts; 
wire wound; 895 v max; 
179 ma max; 1-7/32" 
diam; 8-1/2° long. 

CAPACITOR: Mica; o.oo,i 
mf ±5%; 6000 TV; 60 
cps; 10-32 screw ter
minals; 1-1/4" x 2-1/4" 
X 3-1/8" • 

CAPACITOR: Mica; o.oo: 4 
mf ±,5;~; 6·000 TV; 60 
cps.; 10-~ 3e screw ter
minals; 1-1/4" x 2-1/4" 
X 3-1/8 "• 

CAPACITOR: Mi ca; 0.00 2 
mf ±57-; 5·000 TV; 60 
cps; 10-]2 screw ter
minals; 1-1/4" x 2-1/4" 
X 3-1/8" • 

8-5 

44970 

9110 

34500 

9110 

9110 

9110 · 

508 2140 20 

X 920 3900 00 

707 260 4010 00 

61 906, 2101 00 

0714 710 6542 00 

61 

61 906 0208 10 

. 61 906 2101 00 
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PARTS LIST 

UNIT B • 11,.~-4 OUTPUT CIRCUIT (Cont.) 
I 

ITEM FUNCTION DESCRIPTION 

23 Low power fixed 
loading· capacitor 

CAPACITOR: Mica; 0.004 
mf ±.5fo; 3000 TV; 60 
cps; 10-32 screw ter-
m.ir.als; 1-1/4" X 2-1/4° 
X 3-1/8''• 

24 Low power fixed CAPACITOR: Mica; 0.0005 

loadL~g capacitor mf ±5fo; 5000 TV; 60 
cps; 10-32 screw ter-
minals; l-1/4" x 2-1/4" 
X 3-1/8" • 

I 

I 

8-6 

MFR.CODE MFR. TYPE 
NO. or CAT. NO. PART NUMBER 

9110 6L. 906 2401 00 

9ll0 6L 906 3.5'01 00 

• 
-.. , 

: 

12067 
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PARTS LIST 
UNIT C - 33J-6 RF .AND MODULATOR UNIT 

ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

12068 

FUNCTION 

Int. amp. grid 
resistor 

Int. amp grid 
meter shunt 

Int. amp screen 
dropping resistor 

Power amp. grid 
meter shunt 

Power amp. grid 
resistor ·· 

Parasitic suppres-- _ 
s or resistor 

Parasitic suppres
sor resistor 

Feed-back 
resistor (4) 

Feed-back 
resistor ( 2) 

MFR.CODE MFR •. TYPE 

DESCRIPTION NO. or CAT. NO. PART NUMBER 

RESISTOR: Fixed; 15,000 34500 
ohms ±10%; wire wound; 
4 watts; 274 v max; 18 
ma max; 11/32" diam; 
1-3/4" long• 

RESISTOR; Fixed; 0.25 
ohms ±lf.; wire wound; 
1 watt; o.50 v max; 
2,000 ma max; 9/16° 
dirun; l" long. 

RESISTOR: Fixed; 40,000 
ohms ±lot; 34 watts; 
wire wound; 117 5 v ma-v;:; 
29 ma max; 21/32" diam; 
4 11 long. 

P.ESISTOR: Fbced; 0.25 
ohms tl;f.; wire wound; 
1 watt; 0.50 v max; 
2,000 ma max; 9/1611 

diam; l" long. 

RESISTOR: Fixed; 2000 
ohms ±101-; 100 watts; 
wire wound; 445 v max; 
223 ma max; 27 /32" 
di am; 6-1/2" long. 

RESISTOR: Fixed; 50 
ohms ±20%; 7 watts; 
brass sprayed ends; 
3/8" diam; 4" long. 

RESISTOR: Fixed; 50 
ohms ±,201"; 7 watts; 
brass sprayed ends; 
3/8 11 dimn; 4" long. 

23600 

34500 

23600 

34500 

6400 

6400 

RESIS'illR: Fixed; 50 ,OOO 34500 
ohms ±5fo; 7.2 watts; 
wire wound; 600 v max; 
12 ma max; 7/16" diam; 
2" long. 

RESISTOR: Fixed; 5000 23600 
ohms ±101.; 2 watts; 100 
v roa.x; 20 ma max; 5/16" 
diam; 1-3/4" long. 

8-7 

Brown Devil 710 1154 20 

WW4 

WW4 

0611 

Globar • A 

Globar - A 

20 watt 
BD 

BT2 

722 0256 00 

710 4404 20 

722 0256 00 

710 5242 00 

712 1400 00 

712 1400 00 

710 2504 10 

706 5420 00 
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PARTS LIST 
UNIT C - 33J-6 RF AND MODULATOR UNIT (Cont.) 

ITEM FUNCTION DESCRIPTION 

10 Modulator grid RESISTOR: Fixed; 100,000 
resistor ( 2) ohms ilOt; 2 watts; 447 

v ma:x; 4.4 ma max; 
5/16" diam; 1-3/411 long 

11 Audio driver grid RESISTOR: Fixed; 250,000 
resistor ( 2) ohms ±101,; 2 watts; 500 

v max; 2 ma max; 5/16" 
diam; 1-3/411 long. 

12 Speech amp. plate RESISTOR: Fixed; 50,000 
resistor (2) · ohms ±10f.; 6 watts; 600 

V max; 12 ma max; wire 
wound; 21/32" diam; 2" 
long. 

13 Speech amp. plate RESISTOR: Fixed; 25,000 
dropping ohms ±10~'°; 533 v max; 
resistor ' 21 ma max; wire wound; 

·• 11 watts· 21/32" diam· ' . ' 
2" long. 

15 Audio driver grid RESISTOR: Fixed; 1 
coupling resistor megohm ±20%; 0.25 watt; 
( 2) 500 V max; 0.50 ma max; 

1/4" diam; 1-1/4" long. 

16 Speech amp. RESISTOR: Fixed; 500 
cathode resistor .ohms :ilOfo; 10 watts.; '(0 

v max; · 141 ma. max; wire 
wound· 11/32" diam· 

- ' ' ~-3/4" ,long. 

17 Speech amp. RESISTOR: Fixed; 0.25 
cathode meter ohms ±.11-; wire wound; 
shunt 1 watt; o.50 v max; 

2000 ma max; 9/16" 
diam; l" long. 

19 Input trans. RESISTOR: Fixed; 7500 
tenninating oh.~s ±lot; 2 watts; 120 
resistor ( 2) v max; 16.3 ma max; 

5/16" diam; 1-3/4" long. 

20 Speech amp. grid RESISTOR: Fixed; 500 
resistor ( 2) ohms ±,20fo; 2 watts; 31.E 

v max; 63.2 ma max; 
5/16" diam; 1-3/4" long • 

... 

8-8 

HFR. COD ; MFR. TYPE 
NO .. or CAT• NO. PART NUMBER 

·23600 BT2 706 1004 2 0 

23600 BT2 706 2504 2 0 

34500 0224 710 3504 2 0 

34500 0213 710 3254: 2 0 

23600 BTl 704 1457 40 

34500 Brow11 Devil 710 1500 20 

23600 WW4 722 0256 00 

23600 BT2 706 7500 20 

23600 BT2 706 5004 2 0 

' 

12069 
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PAR'IS LIST 
UNIT C - 33J-:-6 RF .AND Iv'.ODULATOR T.J1HT ( ContJ 

MJ<'R.CODE MFR. TYPE 

ITEM FUNCTION DESCRIPTION NO. or CAT. NO. PART NU-~BER 

25 

26 

27 

28 

29 

Int. a.-np. grid 
coupling capacito 

Int. amp grid 
tank bypass 

Int. amp. grid 
tuning capacitor 

Int. amp. filament 
bypass ( 2) 

Int. amp. screen 
bn)aSS 

Int. amp. plate 
blocking capeci
tor 

31* Int. amp. plate 
capacitor 

CAP.~CITOR: Mica; 0.001 
mf ±,10%; 5000 TV; 2000 
WV; 6-32 screw ter
minals; o.5" x 1.3" x 
1.8". 

CAPACITOR: 1'·1ica; o.Ol 
mf ±,l01o; 2500 TV; 1200 
WV; 6-32 screw ter
minals; o.5i' X 1.3" X 

1.8 11
• 

CAPACITOR: Variable; 
single section receiv
ing type; 18-475 mmf; 
6-32 screw tenJinals; 
3-3/B" x 3-13/1611 x 
4-1/8". 

CAPACITOR: r'lica; 0.01 
mf ±10;!; 2500 TV; 1200 · 
WV; 6-32 screw ter
minals; 3-3/8" x 
3-13/16" X 4-1/8" 0 

CAP.ACITOR: Hica; 0.0005 
mf ±.101"; 5000 TV; 2000 
lf"v; 6-3 2 screw ter
minals; o.5" x 1.3" x 
1.8". . 

CilPACITOR: Mica; 0.001 
mf +l0d;~· 5000 TV• 60 - ' , 
cps; 10-32 screw ter-
minals; 1-1/ 4" x 2-1/ 4" 
x 3-1/B ". 

9110 
40300 
42100 

9110 
40300 
42100 

6500 

91,10 
40300 
42100 

9110 
40300 

·42100 

9110 

CAPACITOR: Mica; o. C,02 l:rv<:JllO 
m:f ±5%; 6000 TV; 60 
cps; tubular case; 
2-1/2" X 2-13/16" X 
3-13/16". 

CAPACITOR: Hica; 0 0 001 
mf ±5fc; 6000·TV; 60 
cps; tubular case; 
2-l/2tt x 2-13/16" x 
3-13/16". 

9110 

91 
A-50 
XM 

91 
A-50 
XM 

X 

9L 
A-50 
XM 

91 
A-50 
XMB 

6L 

59 

61 

950 2101 20 

925 1101 20 

921 1400 OO 

925 1101 20 

950 3501 20 

906 2102 00 

904 2201 00 

904 2101 00 

* I <' components used ir a particular transmitter will depend on the op ~rating 
frequency. 
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PAR'l'S LIST 

UNIT C - 33J-6 RF AND MODULATOR UNIT (Cont.) 

MFR.CODE MFR, TYPE 
,. 

ITEM FUNCTION DESCRIPTION NO. or CA1, NO. PART NUMBER 

32 

33 

34 

35 

39 

Power amp. grid 
bypass 

Power a.'llp. fil
ament bypass ( 2) 

Audio driver plate 
blocking 
capacitor ·( 2) 

Speech amp. de~ 
coupling 
ca.paci tor · 

Feedback capacitor 
( 2) 

Int. amp, grid 
tank coil 

CAPACITOR: Mica; 0.0006 9110 
mf ±5fo; 6000 TV; 60 
cps; tubular case; 
2-1/2" X 2-13/16" X 

3-13/16". 

CAPACI1DR: Mica; 0.0004 9110 
mf ±51,; 6000 TV; 60 
cps; tubular case; 
2-1/211 X 2-13/1611 X 

3-13/16". 

CAPACITOR: Mica; 0.001 
mf ±10%; 5000 TV; 2000 
vN; 6-32 screw ter
minals; o.5" x 1.3" x 
1.8". 

CAPACITOR: Mica; 0.01 
mf ±,lOfo; 2500 TV; 1200 
WV; 6-32 screw ter
minals; 3-3/8" x 
3-13/1611 

X 4-1/8". 

CAPACI1'0R: Paper; 0.25 
mf ±,lOfo; 12,00 TV; 600 
WV; wire l eads; 11/1611 

X 1-3/4" X 2-5/32"• 

CAPACITOR: Oil-filled 
paper; round case; 1 0 0 
r.if ±lOt; 3000 TV; 
15,00.WV; solder lugs; 
aluminum case; 1-1/2" 
diam; 4-1/2" long. 

CAPbCI'l'OR: Paper; rect
angular aluminum case; 
o.5 mf ±,10%; 1200 TV; 
600 WV; wire leads; 
11/32" X 1-7/8" X 3". 

COIL: 1/22 copper wire; 
coil rider; 56 turns; 
1-13/16" wide; 3-7/8" 
long. 

9110 
40300 
42100 

9110 
40300 
42100 

9110 

9110 

9110 

8300 

59 

59 

91 
A-50 
:XM 

9L 
A-50 
XM 

GCA-AY 

TLA 

CCA-AY 

GA-7rJOC 

9,04 3601 00 · 

904 3401 00 

950 2101 20 

925 ll0l 20 

931 1022 00. 

930 7200 00 

931 4200 00 

571 0700 30 

* F Ii' components used i1 a particular transm.i tter will depend on the operating 

frequency-, 

8 ... 10 12071 -1 
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. I 

PARTS LIST 
lilUT ·C 33.J-6 RF AND HODULA'l'OR UNIT (Cont.) 

MFR.CODE MFR. TYPE 
ITEM ·· FliliC '.l'I ON DESCRIPTION NO~ or CAT. NO. PART NUMBER 

40 Int. amp. plate 
tan,lccoil 

I 

41 Int. am.p. · plate 
choke 

COIL: 40 Turns of 3" I. 8300 
D. Edgewise Ribbon; 
1/16" X 1/41

~; motor 
driven contact disc; 
4-1/4" diam; 9-1/4" 
long, 

COIL, CHOKE°: Winding 8300 
5-1/2" of quadruple 
bank, 1/24 DSC wire; . 
soldering lugs; t,1%; 
7" long; l" diam. 

42 Parasi tic sup- COIL: 
presser coil ( 2) 

43 Audio driver 
transfonner 

44 Speech amp. input 
transfonner 

50 -Modulator gri d 
coupling cap
acitor (2) 

51 

53 

55 

Feedback cap acitor 
( 4) 

Input trans. ter
minating cap
acitor ( 2) 

Audio driver freq. 
comp. grid 
capacitor (2) 

'.!,2072 -1 

TRANSFOIMER: Pri: 3000 
v; 80 ma; Sec; 3000 v; 
50 ma max; 4" x 4" x 
5-3/16 11 

• 

7.800 

TRANSFORMER: Pri: 77 44500 
ohms; line to grid; 500 
to 15.,000 ohms t,l db 
from- 30 to 15.,000 cps; 

2-5/8" X 3-1/8" X 
1 

3-5/811. 

CAPACITOR: Oil-fi lled 9ll0 
paper; o.25 rnf ±l07o; 
4000 TV; 2000 WV; .. 10-32 
screw t enninals; lead , 
plated steel case; 
1-1/161

' X 2-1/8 11 X 

2-7/8 11
• 

CAPACITOR: Mica; 0.00005 
mf tl0%; 5000 TV; 2000 
WV; 6-32 screws in case; 
0.5" X l.)11 X 1.8"• 

CAPACITOR: Mica; 1,000 
nmi£ ±101-; 1-lire lead ter
minals; 1/2" diam; 
1-5/8" long • . 

CAPACITOR: Paper; 0.03 
mf ±10f.; 1200 TV; 600 
WV; cardboard c a se; 
wire l ead terminals; 
1/2" diam;l-5/8" long._ 

8-ll 

9ll0 
40)00 
42100 · 

40300 
9110 
42100 

9ll0 

Y-6323G 

7E6 

T-44212 

TJU 

9L 
A-50 
XM 

C 
lW 
MW 

DT 

5o8 6323 70 

571 046010 

667 5630 00 

667 6760 00 

930 7220 00 

950 4501 20 

909 2103 20 

931 3520 00 
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PARTS LIST 
mITT C - 33J-6 RF AND MODULATOR mHT (Cont.) 

ITEM FUNCTION DESCRIPTION 

60 Feedback cap-,. CAPACITOR: Mica; 2000 
acitor ( 2) mmf ±,101"; 900 TV; 500 

WV; 1/4" x 3/4" x 3/4" 
w-:j.th 1-1/4"..radial wire 
leads. 

Int. amp. grid NOTOR: Permanent split 
tuning motor phase reversible; 24 v; 

60 cps; 2.4 amps; 36 
watts; 2" X 2•3/16" X 

3-3/4". 

Int • . amp. plate MOTOR ASSENBLY: 3.44 
tuning motor rpm; rated load 2.5 

in-lb; 2-3/16" x 
3-3/16" X 3-3/4". 

MOTOR: Permanent split 
p:1ase reversible; 2.4 
amps; 36 watts; 24 v; 
60 cps. 

8-12 

MFR.CODE NFR. TYPE 
NO. or. CAT. NO. PART NU1'IBER 

9110 lWLS 0 909 2203 2 
40300 CLS 

8300 GA-1304C 0 5711304 3 

8300 GC-1301:.C 573 1304 3 0 

1040 R 0 230 7000 O 

, 

12073 -1 
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,. 

PARTS LIST 
UNIT D: 102K-l RELAY AND POWER UNIT 

ITEM FUNCTION DESCRIPTION 

l Main fil. power RELAY: Power contactor; 
contactor 2 poles nonnally open; 

15 amps; 110 v; 60 cps 
operate coil; 2-3/4" x 
3" X 5"• 

2 833 Fil. power RELAY: Power contactor; 
con tac tor 2 poles normally open; 

15 amps; llO v; 60 cps 
operate coil;- 2-3/4" x 
3° X 5". 

3 Time delay relay RELAY: Time delay; con-
tinuous duty; 110 v; 60 
cps; 1 normally open 
contact; 2-30 sec. de-
lay; 3 fes; 220 v max; 
3" X 3-1 8 11 

X 5-7/8"• 

4 Plate power con- RELAY: Power contactor; 
tactor 3 NO circuits; 25 amps; 

110 v; 60 cps operate 
coil; 3" x 3" x 5-7 /8 ". 

5 6J5G fil. trans. TRAHSFORHER: Pri: 100, 
105, 110, 115, 120 v; 
.20 VA; -50/60 cps; Sec: 
6.3 v; 20 VA; 3.0 /ls 
rms; 2-9/1611 x 2-13 1611 

X 3-5/16" 1 

6 833 Mod. fil_. TRANSFORMER: Pri: 100, 
trans. 105, 110, 115, 120 v; 

230 VA; 50/60 cps; Sec: 
10,11,11.5 v; 20 amps 
rms; 230 VA; 4-9/16" x 
4-5/8 11 

X 5-3/411
0 

7 833 amp. fil. TRANSFORMER: Pri: 100, 
trans. 105, 110, 115, 120 v; 

230 VA; 50/60 cps; Sec: 
10, 11, ll.5 v; 20 amps 
rms; 230 VA; 4-9/16"x 
4-5/8" X 5-3/4n. 

12074 .8-13 

MFR.CODE NFR. TYPE 
NO. or CAT. NO. PART NUMBER 

28600 5055 401 9000 00 

28600 5055 401 9000 00 

900 Bul 811 402 0005 00 

900 702 401 5800 00 

7800 2Bl-20 662 5083 00 

7800 2B3-60 662 5112 00 

7.800 2B3-60 662 5112 00 

0 
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PARTS LIST 
UNIT D - 102K-l RELAY AND POWER UNIT (Cont.) 

ITEM FUNCTION DESCRIPTION 

8 845 cathode RESISTOR: Fi.~ed; 1000 
resistor oh~s ±10%; 50 watts; 

224 v max; 224 ma max; 
.wire wound; soldering 
lugs; 21/3211 diam; 4" 
long. 

9 845 plate current RESISTOR: Fixed; 0.25 
meter shunt ohms tl%; 1 watt; 0.50 

v max; 2000 ma max; 
wire WOtLT'ld; 9/16" diam; 
l" long. 

10 Main fil.circuit RESISTOR: 3 terminal 
rheostat rheostat; 4 ohms; 50 

watts ±51-; 3500 ma max; 
2-5/16" diam; 2-1/4" 
long. 

11 833 fil. rheostat RESISTOR: 3 tenninal 
rheostat; 3 ohms; 100 
watts; 5750 ma max; 
3-1/8 11 diam; 2-5/8 11 

long. 

12 Tuning resistor RESISTOR: Fixe~; heater 
( 3) element; 20 ohms ±10%; 

110 v max; 6 a/4s max; 
660 watts; 2-1 4" diam; 
3-5/8" long. 

13 Autotrans. control TRANSFORMER: Pri: 210, 
and fil. power 220, 230 v; 600 VA; 

50/60 cps; Sec; 'ilO v; 
5 .1.1,5 amps rms; 600 VA; 
4-"J/16" X 5-1/t~" X 

5-3/4". 

14 Tuning motor TRANSFORMER: Pri: 110 v; 
transfonner 145 VA; 50/60 cps; Sec: 

24 v; 1.5 amps nns; 4" 
X l"," X 5-3/1611 

• . 

15 813 fil. TRANSFORMER: · Pri: 100, 
transformer 105, 110, 115 , 120 v; 

60 VA; 50/60 cps; sec: 
10,11.5 v; 5.0 amps 
nns; 3-7/16" x 3-9/16" 
X 4-3/8" • 

8-14 

MFR.CODE MFR. TYPE 

NO. or CAT. NO, PART NUNBER 

34500 0405 710 4142 0 0 

23600 WW4 Kl 722 0256 O 

34500 "J" 736 4200 0 0 

34500 "J" 738 3000 0 0 

48500 7ll 0003 00 

7800 · 4D-61 664 1333 00 

7800 4A-50 664 3971 00 

7800 2Bl-40 662 5750 00 

12075 
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PARTS LIST 
UNIT D - 102.K-l RELAY .AND POWER UNIT (Cont.) 

ITEM FUNCTION DESCRIPTION 

16 845 fil. TRANSFORMER: Pri: 100, 
transfonner 105, 110, ll5, 120 v; 

125 VA; 50/60 cps; Sec: 
2.5 v CT; 10 v CT; 10 
aT!lps rms; 4" X 4" X 

·5 ... 3/16". 

17 Plate power over~ RELAY: Overload; Solen~ 
load relay oid; 16 amp.s; 60 cps; 

1 nonnally closed cir-

MFR.CODE 
NO. 

7800 

900 

cuit; 3 amps; 220 v max . 

3" X 3-1/8" X 5-7/8"• 

18 Plate power over- RELAY: Overload; Solen- 900 
load relay oid· 16 amps· ' ' 60 cps; 

1 norm.ally closed cir-
~u.it; 3 a.~ps; 220 V 

max; 3'' x 3-1/8" x 
5-7/8". 

19 Tune-Operate SWITCH: 3 PST; 15 amps 21600 
switch 250 v·Ac; 2-5/16" x 

2-7/8" x 2-7/B". 

20 813 cathode RESISTOR: _Fixed; 250 34500 
resistor ohms ±,10%; 25 watts; 

wire wound; 79 v max; 
315 ma max; lug ter-
mfoals; 21/32" diam; 
2" long. 

21 Autotransformer FUSE: Plug; 10 amps; 125 13260 
fuse v; 1-1/411 diam; 1-1/'1," . 

long. 

22 Autotransformer FUSE: Plug; 10 amps; 125 13260 
.fuse v; 1-1/4" diam; 1-1/4" 

long. 

23 Tuning motor fuse FUSE: Plug; 5 amps; 125 13260 
v; 1-1/4" diam; 1-1/4" 
long. 

24 813 :rn. power FUSE: Plug; 5 amps; 125 13260 
pri. fuse v; 1-1/4" diam; 1-1/4" 

. • long • 

_,. 
. . 

12076 8-15 

.. 

MFR. TYPE 
or CAT. NO, PAR!' NUMBER 

2B3-50 662 5123 00 

Bul 810 403 6000 00 

Bul 810 403 6000 00 

260 3100 00 

0201 710 3250 20 

Plug 264 1100 00 

Plug 264 1100 00 

Plug 264 1050 00 

Plug 264 1050 00 

~ 
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PARTS LIST 
UNIT D - l02K-l RELAY AND POWER UNIT (Cont.) 

ITE21 FUNCTION DESCRIPTION 

25 845 rn. power FUSE: Plug; 5 amps;.:' 125 
pri. fuse v; 1-1/4" diam; 1-1/4" 

long. 

26 6J5G fil.power FUSE: Plug; 5 a~ps; 125 
pri. fuse · v; 1-1/4° dia-rn; 1-1/4" 

long. 

27 Bias power pri. FUSE: Plug; 5 amps; 125 
fuse v; 1-1/4" diam; 1-1/4" 

long. 

28 833 Mod. .fil. FUSE: ·Plug; 10 amps; 125 
power pri. fuse v; 1-1/4" diam; 1-1/4" 

long. 

29 833 PA fil. power FUSE: Plug; 10 amps;l25 
pri. fuse v; 1-1/4" diam; 1-1/4" 

l ong. 

30 Pri. fuse 1000 V FUSE: Plug; 5 amps; 
supply 125 v; l-l/411 · diam; 

1-1/4" l ong. 

31 Adjusting motor MOTOR ASS:EMBLY: 3.44 
rpm; r ated load 7 in-lb 
2-3/1611 

Y- 3-3/16" X 

3-3/8 ". 

NOTOR: Permanent split . 
phase r eversible; 2.4 
araps; 36 watts; 24 v; 
60 cps. 

32 Adjusting motor NOTOR ASSEKBLY: 3.44 
rpm; rated load 7 in-
lb; 2-3/16" X 3-3/16" 
X 3-3/8 "• 

MOTOR: Permanent split 
phase r eversible; 2.4 
amps; 36 watts; 24 v; 
60 cps. 

33 Door .switch SWITCH: Normally open; 
with over travel and 
pi gtail leads; 19/32" x 
7/8" X 1-9/16"• 

48 Bias interlock RELAY: Light duty circuii 
r~lay control; SPDT ;6 ohm ;!!-1. ~i 

3 v;base 1-3 4" x -3/4 
.. 

MFR.CODE .t-lFR. TYPE 
NO. or CAT. NO. PART NUMBER 

... 

13260 Plug 264 1050 0 0 

13260 Plug 264 1050 00 

13260 Plug 264 1050 0 0 

13260 Plug 264 1100 0 0 

13260 Plug 264 1100 00 

13260 Plug 264 1050 O 0 

8300 GA-1304C 5711304 3 0 

8300 Gii-l)Oil,G 5711304 3 0 

21600 3591-HN 260 2040 00 

28 6oo 1015 407 4800 00 . 
' • 

12077 ;--l. 
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PARTS LIST 
UNIT E - lOlK-2 CONTROL PANEL 

M;FR.CODE MFR. TYPE 
ITEM FOliCTION DESCRIPTION NO. or CAT. NO. PART NUMBER 

1 Fil. power control SWITCH: 1 NO, 1 NC; push 900 N-1010 260 2010 0 

station button station; 1-15/16 I 

x 2-3/1611 x 2-9/16". : 

0 

2 Plate power SWITCH: 1 NO, 1 NC; push 900 N-1010 260 2010 0 

control station button station;l-15/16" 
X 2-3/16" X 2-9/16". 

0 

3 Power level SWITCH: 1 pole, 3 po- 0 259 9900 O 

control si tion, 1 section; 
1-9/1611 diam; 4-3/32" 
.long. 

4 Tuning selector SWITCH: 4 pole, 6 posi- 7000 ·259 8700 O 0 

control tion, 4 sections; non-
shorting type; 1-9/1611 

diam; 4-3/32" long. 

5 Tuning control SWITCH: Jack; DPDT; off 30300 Y-18914 260 3080 O 
·, 

normal; 1-1/4" x 
1-13/16" X 2-J/16". 

0 

6 Meter. selector SWITCH: 2 pole, 4 pos:i.- 7000 • ' 259 2500 00 
switch tion, 1 section; non-

shorting rotor sector; 
1-9/16" diam.;4-3/32" 
l ong. 

7A Fil.pilot lamp SOCKET: Clear -white bull. 12000 75 262 1360 00 

socket eye; finished with 
spring to hold disc; 
1-5/16" diam; 2-3/4" 
long. 

., 

7B Fil. pilot jewel . DISC: Colored disc- 262 2370 00 

( Green) green; Type 75 mounting, 
13/16" diam. 

7C Fil. pilot lamp LAMP: Light bulb; 125 18860 262 3310 00 
bulb v; 0.027 amps; 3 watts; 

3/4" diam; 1-3/4" long. 

BA Plate pilot lamp SOCKET: Clear white bull: 12000 75 262 1360 00 
socket eye; finished with 

spring ,to hold disc; 
1-r;-11611 diam· 2-3/411 

I /f , 

long. 
" 

12078 8-17 
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PARTS LIST 
UNIT E - lOlK-2 CONTROL PJ\NEL (Cont.) 

iTEM FUNCTION DESC!UPTIOH 

8B Plate pilot jewel DISC: Colored disc-red; 
(Red) 'l'ype 75 mounting; 

13/16" diam. 

8C Plate pilot lamp LAMP: Light bulb; 125 v; 
bulb 0.027 amps; 3 watts; 

3/411 diam; J,.-3/4" long. 

', 

8-18 

I MFR.CODE MFR. TYPE 
NO. or CAT. NO. PART NUHBER 

12000 262 2360 0 0 

18860 S-6 262 3310 00 

, -

12079 
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PARTS LIST 

UNIT F - 403K-l POWER SUPPLY 

ITEM 

1 

2 

5 

6 

7 

FUNCTION 

Bias bleeder 
resistor 

Bleeder resistor 
1000 v supply ( 2) 

5Z3 fil. trans
fonner 

Bias power traDs
former 

Filter reactor, 
bias supply ( 2) 

8 866A fil. trans-
former 

9 Filter reactor,LV 
supply ( 2) 

10 872A Fil. trans
former 

11 Filter capacitor, 
bias supply 

12080 -1 

HFR.CODE MFR. TYPE 

Dr~SCRIPTION NO• or CAT. rm. PART NUMBER 

RESISTOR: Tapped, ten 34500 
equal sections, multi-
lug; wire wound; 150 
wat\s; 259 ohm;: 19.3 v 
per section; 787 ma 
max; 1-1/411 diam; 
8-1/2" long. 

RESIST-OR: Fixed; 50,000 34500 
ohm; 30 watts; 1250 v 
max; 25 ma max; wire 
wound; 21/3211 diam; 
4" long. 

TRANSFOR:'i'ER: Pri: 100, 7800 
105, 110, 115, 120 v; 
30 VA; 50/60 cps; Sec: 
5 v CT; 6.o amps n ns; 
2-9/16" X 3" X 3-5/16". 

TRANSFOHMER: Pri: 105, 7800 
110, 115, 120, 125 v; 
185 VA; 50/60 cps; Sec: 
365-285-200-0-200-285-
365; 0.36 amps nns; 265 
VA;4-9/16" x 5" x 5-3/4' 

REACTOR: 4.0 hy; 0.5 7800 
amps; 25 ohm ±5fo; bias 
rectifier filter 
reactor. 

TRJJ:-ISFO:ffi.1ER: Pri: 100, 7800 

105, 110, 115, 120 v; 
50 VA; 50/60 cps; Sec: 
2.5 v CT; 10 amp rms; 
50 VA; 3-7/16" X 3-1/2" 
X 4-J/8 "• 

~ACTOR: 8 .o hy;0.-3 amps 7800 
84 ohm;3000 TV; 4" x 
4" X 5-3/16'.'• 

TRANSFORMER: Pri:100 2105 7800 
lrlOJ115,l20 v;l25 Va; 
50 oO cps;Sec:5 v CT; 
2 amps rms; 125 VA; 
4" X 4-3/4" X 5-3/16". 

CAPACITOR: Oil-fj_lled 9110 
paper; 15 mf ±10%; 1200 
TV; 600 WV; 1-3/4" x 
3-3/4" X 4-5/8". 

717 3250 20 

0420 710 4504 20 

2Bl-21 662 5093 00 

2A4-61 662 5151 00 

8A-60 668 5170 00 

2BJ-40-l" 662 5390 00 

8A-50 668 4571 00 

2B3-51 662 5131 00 

KG-3150 930 1320 00 
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PARTS LIST 
UNIT F - 403K-l POWER SUPPLY 

MFR.CODE MFR. TYPE 
ITEM FlmCTION Dll;SCRIPTION NO. or CAT. NO. PART NUMBER 

12 Filter capacitor, C/i.PAOITOR: Oil- filled 9110 TJU 930 3620 0 
1000 v supply paper; 4.0 m£ ±10:fo; 

0 

3000TV; 1500 WV; 10-32 
screw and nut tenn;inals 
h-1/4" X 4-11/16" X 

5.1/2 11
• 

-
s ... '21 12081 
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PARTS LIST 

UNIT G - 418K-l :POWER SUPPLY 
-

ITEM FUNCTION DESCRIPTION 

1 Plate power trans- TP..ANSFO.ffi,-.iER: Pri:llO v; 
former 1000 v 450 VA; 50/60 cps; Sec: 

supply 1500/1500 or 1250/1250; 
0~14 or 0.212 amps rms; 
530 VA; 6-7 /8 11 

X 7" X 

7-1/2". 

2 Plate power trans. TRANSFORMER: Pri: 220 v; 

2500 V supply 3780 VA; 50/60 cps; 3 
phase; Sec: 1280 v; 69 
amp·s rms; 11-1/211 x 
19-1/4" X 20.-1/4" . 

3 Filter reactor, REACTOR: 15 hy; l . O amps 
2500 v supply 65 ohm; 5000 TV; 8-1/4" 

X 9-1/4" X 9-1/2"• · 

4 Ventilating blower BLOWER ASSEMBLY: 
assembly MOTOR: Alternating 

current motor; 1/20 hp 
110 Vj 60 cps; single 
phase; 1.4 amp; 1750 
rpm; 4-3/4" x 5" x 811

• 

"WHEEL: 4-1/2" diam; 
2-1/2" wtde . 

WHEEL: 4-1/2" diam; 
2-1/2" wide. 

.. . ~ . .. 

MFR.CODE MFR. TYPE 
NO. o:r CAT. NO. 

-
7800 2A4-61L 

7800 . 4E-80L-2 • 25" 

7800 8C-71-S-L 

8300 

72no s 

44700 OA 

44700_ OA 

a 

' .. 

PART NUMBER 

662 1361 00 

664 5040 0 0 

668 3530 00 

520 0719 O 0 
00 230 6000 

009 2080 00 

009 2090 00 
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PARTS LIST 

UNIT H ~ 417K-l MODULATOR UNI'l' 
'· 

MFR.CODE MFR. TYPE 

ITEM FUNCTION DESCRIPTION NO. or CAT_- NO. PART NUMBER 

l Modulation trans- TRANSFORMER: Class B Hod , 7800 7F-Spl 667 7020 o 

former Pri #1: 2125 ohm; Pri 
#2: 2125 ohm; 0.25 amp 

0 

- balanced; Sec: 5200 
ohm; 600 watts; Freq. 
±1 db 30-10,000 cps; 
9-1/8" X 10-1/2" X 

11-1/2". 

. 2 Coupling con- CAPACITOR: Oil-filled 9ll0 TJU-300L~o 930 4320 0 

denser paper; 4.0 mf ±10%; 
6000 TV; 3000 WV; 
3-3/4" X 4-9/1611 X 

4-13/1611
• 

0 

3 Modulation REACTOR: .. 50 hy; O. 75 7800 8C- 90L 0 668 5870 O 

reactor amps; 10,000 TV; 11" x 
12-3/4" X 13-13/16". 

4 Bleeder resistor RESISTOR: Fixed; 40,000 34500 0621 710 5404 2 

2500 v supply ohms ±101,; 33 watts; 

0 

wire wound; 1520 v max; 
38 ma max; 27 /32" diam; 
6-1/2" long. 

5 Filter capaci~or CAPACITOR: Oil-filled 9110 TJU-300~-0 930 4320 

2500 v supply paper; 4.0 mf ±lOfa; 
6000 TV; 3000 WV; 3-3/4' 
X 4-9/16" X 4-13/16". 

00 

8-23 12083 -1 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

PARTS LIST 

40E FREQUENCY :::ONTROL UNIT 

ITEM FUNCTION DESCRIPTION 
MFR.CODE MFR. TYPE I 

NO. or CAT. NO,· PART NUMl3ER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Power transfonner 

Crystal heater 
transformer 

Filter choke (2) 

Crystal heat 
control .relay ( 2)-

Oscillator screen. 
RF choke 

Buffer plate RF 
choke 

Amplifier plate 
RF choke 

.!\mplifier plate 
tank coil 

TRANSFORMER: Pri: . 110 v; 
50/60 cps; 230 VA;Sec. 
#l: 500/500 v; Sec. #2: 
5.o v; 3.0 amps rms.; 
Sec,#3: 6.5 a??,d 2.5 v 
CT; 4.5 amp~ nns; 230: 

VA; 4-5/16" x 4-1/2 11 

X 5.,..7/32•·• . 

7800 

TRANSFORNER: Pri: 115 v; - · 7800 
25 VA; 50/60 cps; S6c: 
12-10-7 .5 v; 2 amps · rms, -:· 
25 VA; 2-9/16" x 
2-13/16" X 3-5/16"• 

GOIL, CHOKE: 10 hy; 0.2 7800 
amps; 105 ohm; 3000 TV; 
2-1¾16" X 3-7/16"·x 
3-1 2". 

RELAY: Single wound 
quick acting; de; 2500 
ohm; 6 to 12 v; single 
point; l-15/64" x 
l-3/8 11 X 4"• 

COIL, CHOKE: Dual sec
tion duolateral winding 
1 rnh; 0.125 amps max; 
18 ohm; 1/2" diam; 2" 

. long. 

COIL, CHOKE: RF multiple 
section duolateral 
wound; 2.5 mh; 0.125 
amps max; 35 to 50 ohm; 
wire lead tenninals; 
1/2" diam; 2" long, 

COIL, CHOKE: RF; section 
wound; 8 mh; 0.125 arnp 
max; 70 ohm; 1-,,.3/32" 
X l-J.3/16"• 

COIL, CHOKE: 106 turns; 
1-1/2" diam; 2-1/8" · 
long; soldering lugs; 
1/20 wire. 

32200 

32200 

21400 

8300 

Crystal oven heatT RESISTOR; 22 ohl:n; 1/2 
er Unit ( 2) runp. 

12084-J. 

2D5-60 662 4731 00 

2B3-20 664 4,5'41 00 

8A-31 668 4530 00 

C 
970 1002 00 

35M 240 2300 00 

R-100 240 2000 00 

CH-8 240 4000 00 

. GA-31.lj'D 
571 0315 40 

Special. 
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,........... \.~ 

,.. 

PAR7S LIST 
40E l?REQUENCY CONTROL tn'!IT (Cont.) 

ITEl'l 

10 

FUNCTION 

Crystal heater 
indicator resist
~r ( 2) 

11 Crystal resistor 

12 0 scillator 
suppressor grid 
resistor 

13 Buffer grid 
rePistor 

14 Buffer screen 
resistor 

15 Amplifier grid 
r esistor 

16 Amplifier screen 
resistor 

17 Buffer cathode 
resistor 

MFR.CODE MFR. TYPE 
DESCRIPTION NO. or CAT. NO. PART NUMBER 

RESISTOR: Fixed; 50 ohm 
±101"; 2 watts 10 v max; 
200 ma max; 5/16" diam; 
1-3/4" long; wire 
wound. 

23600 

RESISTOR: Fixed; 50 1000 23600 
ohm tlOfo; 1/2 watt; 158 
v max; 3.1 ma max; 
moulded bakelite; 3/16" 
diam; 5/8" long. 

RESISTO~: Fixed; 50 1000 23600 
ohrn ±107o; 1/2 watt; 
158 v max; 3.1 ma max; 
moulded bakelite; 3/16" 
diam; 5/8 11 long. · 

RESISTOR: Fixed; 25,000 23600 
ohm ±,107,; 1/?. watt; 112 · 
v max; 4.4 ma max; 
moulded bakelite; 3/16" 
diam; 5/8 11 long. 

RESISTOR: Fixed; 50,000 23600 
ohm tl07o; 2 watts; 316 
v max; 6.3 ma max; 
moulded bakelite; 5/16" 
diam; 1-3/4" long. 

ID;SIST( ;;{: 1'"'ixed; 25 1000 23600 
ohm; 2 watts; 223 v max 
8. 9 Jc:. max; 5/16" 
d~dll; \-3/4" long. 

RESISTOR: Fixed; 20,000 34500 
ohm ±,10;%; 4 watts; 3i6 
v zax; :J.5 ma max; wire 
WOID.~; 13/32" diam; 
1-3/4" long. 

RESISTO~: Fixed; 10 000 34500 
ohpi ±,10%; 10 wattE; 100 
v/ max; 100 ma max; wire 
~ou.'1d; 13/32" diam; 

/ 1-3/4" long. 

BW2 709 5020 00 

BTl/2 702 5042 00 

BTl/2 . 702 5042 00 

BTl/2 702 2542 00 

BT2 706 5042 00 

BT2 706 2542 00 

Brown Devil 710 1204 20 

Bro,.,m Devil 710 1142 00 

12085 ":"'l 
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PARTS LIST 
40E FREQUENCY CONTROL UNIT (Cont.) 

.MFR.CODE MFR. TYPE 
ITEM FUNCTION DESCRIPTION NO. or CAT. NO. PART NUMBER 

18 Bleeder resistor 

19 Bleeder resistor 

20 Bleeder resistor 

RESISTOR: Fixed; 5000 34500 
ohm ±,101"; 8 watts; 200 
v max; 40 ma max; wire 
wound; 13/32" diam; 
1-3/4" long. 

RESISTOR: Fixed; 3000 34500 
ohm ±.10%; 9 watts; 169 
v max; 56 ma max; 13/32• 
diam; 1-3/4" long; wire 
wound. 

RESISTOR: Fixed; 5000 34500 
ohm ±.,101"; 8 watts; 200 
v max; 40 ma max; wire 
wound; 13/32" diam; 
1-3/ 4" l ong, 

21 Oscillator cathode RESISTOR: Fixed; 2 0 04 
meter shunt ohm ±.lfo; 1 watt; 1.428 

v max; 700 ma max; wire 

23600 

22 Buffer cathode 
meter shunt 

23 Amp. grid meter 
shunt 

24 Osc. Suppressor 
bias potentiometer 

25 Monitor 
potentiometer 

26 Crystal coupling 
capacitor 

12086 ..,.1 

W01h'1d; 9/16" diam; 
9/16" long. 

RESISTOR: Fixed, 2.04 23600 
ohm ±1%; 1 watt; 1.428 
v max; 700 ma max; wire 
wound; 9/16" diam; 
9/16" long, 

RESISTOR: Fb.::ed; 25 ohm 23($00 
±1%; 1 watt; 5 v max; 
200 ma max; wire wound; 
9/16" diam; 9/16 11 long. 

RESISTOR: Potentiometer; 
1000 ohm linear taper; 
7 0 ma ma.""<; wire wound; 

1-5/8" diam; 1-19/32" 
long. 

RESISTOR: Potentiometer; 23600 
carbon; 10,000 ohm t.20%; 
1-1/4" diam; l-3/1611 

long. 

CAPACITOR: Mica; 2000 rnm.f 40300 
±.10%; 900 TV; 500 WV; 42100 
1/4." X 3/4" X 3/4". 9110 

Brown Devi] 710 1542 00 

Brown Devil 710 1342 00 

Brom Devil 710 1542 00 

WW3 721 0007 00 

'/21 0007 00 

721 2506 00 

377 0007 00 

376 1160 00 

C 909 2203 20 
, MW 

lW 
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PARTS LIST 

40E FREQUENCY CONTROL UNIT (Cont.) 

MFR.CODE MFR. TYPE 

ITEM FUNCTION DESCRIPTION NO or CAT. NO, PART NUMBER 

- 1.1 27 Osc. supp. CAPACITOR: Mica; 6000 40300 C 909 2603 20 

coupling capaci.;..- mmf tl0fo; 600 TV; 300 9110 lW 
tRr WV; 11/32" X 3/4" X 

3/411
• 

28 Buffer grid coup- CAPACITOR: Mica; 3 nunf - 21400 MEX 916 1000 00 

ling capacitor 30 mmf'; trinnner conden- 32200 M-3 
ser; 500 TV; 3/4" x 42100 TPSF 
5 /8 u X 5 /8 11 

• 

29 Amp. grid coupling CAPACITOR: Mica; 1000 40300 C 909 2103 20 

capacitor I!lJ~f ±,l0f.; 900 TV; 500 9110 lW 
WV; 1/411 X 3/4" X 3/4"• 42100 MW 

30 Amp. Pl. coupling CAPACITOR: Mica; 0.002 9110 9L 925 2201 20 

capacitor mf tl01-; 2500 TV; 1200 40300 A-25 
W; 6-32 screw termin- 42100 XM 
als; 0.5" x 1.3" x 1 0 811 

31 Amp. plate tank CAPACITOR: Midget vari- 21400 MG 922 1400 00 

capacitor able; 320 mmi'; single 
section; niidline plates 
1-1½16" X 2-3/32" X 

3-9 32". 

32 Amp. plate tank CAPACITOR: Mica; 0 0 0001 9110 91 950 3101 20 

capacitor mf ±,l0fo; 5000 TV; 2000 40300 A-50 
w-V; 6-32 screw ter- 42100 XM 
minals; 0.5" x 1.3" x 
1. 8 II• 

33 Amp. plate tank CAPACITOR: Mica; 0.0002 9110 91 950 3201 20 
capacitor mf il07o; 5000 TV; 2000 40300· A-50 

WV; 6-32 screw ter- 42100 XM 
minals; 0.5» ~ 1.3» x 
1 0 8 II• 

34 Osc. cathode by- CAPACITOR: Mica; 0.006 40300 BE-10 910 2605 20 

pass capacitor mf ±lOf.; 1000 TV; 500 
WV; soldering lugs; 
11/32" X 1-1/32" X 

2-9/32". 

35 Osc. plate bypass CAPACITOR: Mica; 0.006 40300 BE-10 910 2605 20 

capacitor mf ±10%; 1000 TV; 500 
WV; soldering lugs; 
11/32" X 1-1/32" X r> 

2-9/32". 

8-27 12087 
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PARTS LIST 

40E FREQUillCY COHTROL UNIT (Cont.) 

ITEM 

37 

FUNCTION 

Buffer cathode by
pass capacitor 

Buffer screen by
pass capacitor 

38 Amp. cathode by
pass capacitor 

39 Amp. screen by
pass capacitor 

40 Filter capacitor 
( 4) 

41 Crystal heat con
trol rectifier 
( 2) 

42 Crystal (2) 

43 Crystal heat con
trol thermostat 
( 2) 

44 Crystal selector 
switch 

12088 

MFR.CODE MFR. TYPE 

DESCRIPTION NO. or CAT. NO, PART NUMBER 

CAPACITOR: Mica; 0.006 
-mf tl0fo; 1000 TV; 500 
WV; soldering lugs; 
11/32" X 1-1732" X 

2-9/32". 

40300 BE-10 

CAPACITOR: Mica; 0.006 
mf il0fo; 1000 TV; 500 

WV; soldering lugs; 
11/32" X 1-1/32" X 

2-9/32". 

40300 BE- 10 

CAPACITOR: Mica; 0.006 40300 
mf ±,10%; 1000 TV; 500 
1-Tll; soldering lugs; 
11/32" X l-J./32" X 

2-9./32". 

CAPACITOR: Mica; 0.006 40300 

mf ±lOt; 1000 TV; 500 
WV; soldering lugs; 
11/32" X 1-1/32" X 

2-9/32". 

CAPACITOR: Paper; oil- 9110 
fiiled; 4 mf ±207o; 1200 
TV; 600 WV; aluminum , 
case; soldering lugs_; 
1-1/2" diam. · ' 

RECTIFIER: Dry disc 8460 
rectifier; 2-20 v ac; 
.575 - 11.82 v de; 5.5 
ma de - 118.2 ma de; 
1/2" X 1-1/16". 

CRYSTAL: "AT" cut 

THEREOSTAT: -5 to + 150° 44180 
C; 12" long; gas filled 

SWITCH: 2 pole; 2 posi- 7000 
tion; 1 section non-
shorting with 60° de~ 
tent; 1-9/16" diam. 

.. . : .. ·• -::..·. 

BE-10 

BE-10 

TL 

}1-2 

i 910 2605 20 

910 2605 20 

910 2605 20 

910 2605 20 

930 3400 00 

353 3000 00 

292 1900 00 

259 1030 00 

.< 
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PARTS LIST 

40E FRE~UENCY CONTROL UNIT (Cont.) 

ITEM 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

Meter switch 

Crystal heat 
control 
switch 

Rectifier pow~:r: .. . 
switch 

Amp. power 
switch 

Crystal heater 
fuse (2) 

Crystal heater 
transformer fuse 

Power trans
former fuse 

Filament pilot 
light 

Amplifier pilot 
light 

Crystal heat 
pilot light (2) 

Meter 

Amplifier meter 

MFR.CODE MFR. TYPE .. 
DESCRIPTION NUMBER or CAT. NO. PART NUMBER 

SWITCH: 2 pole; 4 po- 7000 
sition; 1 section non
shorting rotor sector; 
1-9/1611 diam 

SWITCH: Toggle; SPST;. 
250 v; 3 a,11ps; 7/1611 x 
1-3/1611 X 1- 19/3211

• 

SWITCH: Toggle; SPST; 
250 v; 3 amps; 7/1611 

X 1-3/1611 X 1- 19/3211 
• 

SWITCH: Toggle ; DPDT; 
soldering lugs ; 125 v; 
3 amps; 5/811 x 1-3/8" 
x l-9/16il 

FUSE: Radio receiver; 
1-1/2 amp; 250 V; 1/ 411 

dia.1U; 1-1/ 411 long. 

FUSE: Radio amplifier; 
glass enclosed cart
rid~e: 1/2 amp· 250 v· 

0 ; - ' ' 

c... 1/411 diam; l-l/.4l' long. 

FUSE: Radio recei1rer; 
glass enclosed cart
ridge1 3 amp; 250 v; 
1/411 diam; l-l/4;r long! 

21600 

21600 

21600 

29200 
5300 

29200 
5300 

29200 
5300 

LANP, PILOT: Light bulb; 18860 
6.8 v; 0.25 8Xlps; 7/1611 38470 
diam; 1-1/811 long 

LAMP, PILOT: Light bulb; 18860 
6.8 v; 0.25 amps; 7/16" 38470 
dia..m; l-i/811 long. 

LAMP, PILOT: Light bulb; 18860 
6.8 v; 0.25 amps; 7/1611 38470 
diam; 1-1/811 long 

METER: 0-1 ma de; 2%; 49100 
50 scale divisions 

METER: 0-100 ma de; 50 49100 
scale division~ 2 ma 
per division; 2%; l~O 

20994-DP 

2099/+-DP 

20905-CL 

3AG 
3AG 

JAG 
3AG 

3AG 
JAG 

/44 
R44 

/44 
R44 

/44 
R/44 

301 

301 

259 2500 00 

260 1030 00 

260 1030 00 

260 1020 00 

264 4060 00 

264 4030 00 

264 4080 00 

262 3220 00 

262 3220 00 

262 3220 00 

458 0413 00 

450 0022 00 

ohm --~------·---~·-..;._______ -·-- ------..,------- -+-------
8- 29 12089-1 
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PARTS LIST 

40E FREQUENCY CONTROL_ UNJ:...::T-l.:(C:::;o~n:..:t:.!.•L-) ____ ~----.------.------

ITEM 

57 

58 

59 

60 

61 

62 

64 

12090-1 

FUNCTION 

Voltmeter 
multiplier 

Crystal 
capacitor (2) 

Osc •. screen 
resistor 

A.rnpl ifier 
plate resistor 

Amplifier 
screen 
resistor 

Crystal 
thermometer 

Band switch 

MFR. CODE MFR. TYPE 

DESCRIPTION NO. 

RESISTOR: Fixed; 23600 

500,000 ohm ~1%; 0.32 
watt; 400 v max; 0.8 
ma max; wire wound; 
9/1611 diam; 111 long 

CAPACITOR: Midget 30900 

variable ; 1-12 mmf; 
soldering lugs; 
9/16" diam; 1-1/811 

long 

RESISTOR: Fixed; 1000 
ohm ~10%; 2 watts; 
44.7 v max; 44.7 ma 
max; 11/3211 diam; 
1-3/4" long. 

23600 

RESISTOR: Fixed; 47 900 

ohm !10%; 6.86 v max; 
146 ma max; 7/3211 

diam; 19/3211 long. 

RESISTOR: Fixed; 47 900 

ohm il0%; 6.86 v max; 
146 ma max; 7/3211 

diam; 19/32n long 

THEP.MOMETER: 21820 

SWITCH: 3 pole, 4 po- 7000 
sition; 1 section; 
position #1 is off with 
rotor · lugs in corn.111on 
lug position; 2 non-
shorting rotor sector 
contact; 1 fan blade 
sector; 1- 9/1611 diam. 

?-30 

or CAT. NO PART NO. 

WW,4 

22-5230 

BT2 

GB 

GE 

CSP-9A 

Midget 
11 Align 
Aire" 

722 5004 60 

922 3100 00 

706 1420 00 

703 4720 00 

703 4720 00 

292 0014 00 

259 9700 00 
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,,1 
Code 
No . 

900 

1040 

5300 

6400 

6500 

7000 

7280 

7800 

8160 

8300 

8460 

9110 

12000 

12091-1 

Name 
Address 

LIST OF MANUFACTURERS 

Code 
li,Q.:,_ 

Name 
Address 

Allen Bradley Co. 
136 West Greenfield Ave . 
Milwaukee 4, Wisconsin 

13260 Economy Fuse and Mfg. Co. 
Greenview Ave . and Div~rsey 

Pkwy. 
Chicago, I llinois 

Alliance Mfg. Co. 
Alliance , Ohio 18860 General Electric Review 

Schenectady, New York 
Bussmann Hfg. Company 
Div. of the :McGraw Elec. Co. 21400 
University at Jefferson 
St . Louis 7, Missouri 

Carborundum Company 21600 
Hiagara Fal ls, New Yor k 

Allen D, Cardwell Mfg. Corp. 
Plainville, Connecticut 21820 

Centralab 
900 E. Keefe Ave. 
Milwaukee 1, Wis. 23600 

Century El ectric Company 
1806 Pine Street 
St. Louis , tiissouri 28600 

Chicago Transformer Corp. 
3501 Addison Str eet 
Chicago 18, Illinois 29200 

C, P. Clare and Co . 
4719 West Sunnyside Ave. 
Chicago 3, Illinois 30300 

Collins Radio Co. 
855-35th St. N.E. 
Cedar Rapids , Iowa 30900 

Conant Electric Lab . 
6500 0 Street 31690 
Lincoln 5, Nebraska 

Cornell Dubilier Corp. 
333 Hamilton Blvd. 32200 
South Plainfield 6 , N. J. 

Drake Manufacturing Co. 
1713 West Hubbard St. 
Chicaco 22 , Illinois 

8-31 

H~arlund Mfg. Co. Inc. 
46 Wost 34th Stroat 
New York 1, New York 

Arrow Hart Hegman Elect Co. 
103 Hawthorne St. 
Hartford, Connecticut 

H.B. Instrument Co. 
2518 North Broad Street 
Philadelphia 32, Penn . 

International Resistance Co. 
401 North Broad Street 
Philadelphi a 8 , Penn. 

Leach Rel ay Company Inc. 
5915 5927 Avalon Blvd. 
Los Angeles 3, Calif. 

Littelfuse I ncorporated 
4757 Ravenswood Avenue 
Chicago 40, Illinois 

P.R. Mallory & Co., I nc . 
3029 East Washington St. 
Indianapolis 6, Indiana 

Meissner Manufacturing Co. 
Mt. Carmel, Illinois 

J. W. Miller Inc. 
5917 South Main St . 
Los Angeles 3, Calif. 

National Company Inc. 
61 Sherman Street 
Malden 48, Mass. 
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Code No. 

34500 

38110 

38470 

40300 

41970 

42100 

44180 

12092-1 

LIST OF MA.t'WFACTURERS 

Name 
Address 

Ohmi te Manufacturing Co. 
4835 West Flournoy St. 
Chicago 44, Illinois 

Radio Corp. of America 
Camden, New Jersey 

Raytheon Mfg. Co. 
55 Chapel Street 
Newton 58, Mass. 

Sangamo Electric Co. 
1935 Funk Street 
Springfield, Illinois 

Simpson Electric Co. 
5200 18 W. Kinzie St. 
Chicago 44, Illinois 

Solar Hanufacturing Corp. 
285 Madison Ave. 
New York 17, New York 

Taylor Instrument Co. 
Rochester 1, New York 

Code No. 

44500 

44700 

44970 

48500 

49100 

8-32 

Name 
Address 

Thordarson Electric 
Manufacturing Co. 
500 West Huron St_. 
Chicago 10, Ill. 

Torrington Mfg. Co. 
Torrington, Conn. 

Trumbull Electric 
Manufacturing Co. 
1936 Woodford Ave~ 
Plainville, Conn. 

Wai;,low Electric 
:Manufacturing Co. 
1320 North 23rd St. 
St. Louis 6, Missouri 

Weston Electric 
Instrument Company 
Newark 5, N •. J. 

II 
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Color Code 

AO 
Al 
A2 
A3 
A4 - A5 
A6 
.A9 
A02 
1~32 
A52 
A62 
A92 

Color Code 

c90 
c92 
093 
C95 
c96 
0902 
0903 
0906 
0925 

DO 
D92 
D93 

-· 

F9 
F90 
F91 
F95 
F96 
F902 
F903 
1'905 
F906 

12093 

. CABLE laR$ CODE 

Numerals refer to RMA Color Code 
Letters refer to Wire Size and Type 

40E FREQUENCY CONTROL UNIT 

First 
Body Color Tracer Color 

black 
b:f.OW!l 
red 
orange 
yellow 
green 
blue 
white 
black red 
orange red 
green red 
blue red 
white red 

20K TRJ.JTSMITTER UNIT 

First Second 
Body Color Tr.acer Color Tracer Color 

white black 
Vhite red 
white orange 
white green 
white bluo 
white black red 
white black orange 
white black blue 
white red green 

black 
whitG red 
white orange 

white 
white bla.ck 
white brown 
white green 
white blue 
white · black rod 
white black orange 
white blac;:k green 

white black blue 

, 

Wire Construction 

No. 18 AWG Stranded 
Tinned Copper Rubber 
Composition Wall 
Glazed Cotton Braid 
Insulation 3 amp 
500 volt DC rating 

-

Wire Construction 

No. 18 AWG stranded 
Tinned Copper Fire 
Resistant Insulation 
1000 volt rating 

No_. 16 AWG Stranded 
Tinned Copper Fi~e 
Resist11I1t Insulation 
1000 volt rating 

No, 12 AWG Stranded 
Tinned Copper Fire 
Resistant Insulation 
1000 volt rating 

~ 
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COLOR CODE. FOR FIXED RESISTORS-VALUES 1H OHMS 

U t TOLERANCE . 

ZNDHUMBEP. OF . ZER~-~ _ 

. 1s+>s1GNIFICANT FIGURES 
J 

Raaistor with axial wire leada. 

BODY END 

1st Band 2nd Sand 

Color ·value Color Value 

Black •••••• 0 e1ack, ..... 0 
Br-own ••••• •• 1 a rown •••••• 1 
~ed, ••••••• 2 Red •••.••• , 2 
Orange ••••• .3 Orange., ••• ' Yel 1 ow •••• • II Yel 1 OYI, . ... II 

G r.een • ••••• 5 Green, ••••• 5 
Blue •••••• _. 6 B 1 u e., •.• , , 6 

Violet, •••• 7 Violet ..... 7 
Grey •• .. .... 8 Grey ....... 8 

Wh It e. , •••• 9 White • .,,., 9 

EXAMPLE FOR AXIAL-LEAD RESISTOR 

Slg-nlftcant 

Band Color 
Figures Number Toler-

of Zeros ance 
1st 2nd 

1 Red 2 . . . . . . . . . .. 
2 orange ... .3 . . . . . . ~ 
3 Yellol'I . . .. .. . 0000 . . . 
~ Gold . . . . .. . .... ;!;5~ 

The resistance of this resistor is 2:;o,000 ohms :t,5% 

DOT OR BAND END 

.3rd Band End Band 

Color Value Co1or Tolerance 

Go 1 d ••• •••• o. 1 Gold., •••.•• 

!M 
+ 5S: 

5i lver ..... 0,01 Silver ..... +10% . 

Black ... ... None Hone • •••••• ±20% 
Brown • •• , •• 0 
Red • ••••••• 00 
Orange , •• ,. 000 
Yellow, •••• 0000 
Green •••••• 00000 
81 u e., I I I • I I 000000 
Violet ..... 0000000 
Grey •••• , •• 00000000 
White ••••• , 000000000 

EXA."4PlE fOR RADIAL-LEAD RESISTOR 

slgni fi ca.;,t 
Posi-

Color 
Fl gures Number Toler-

ti on <---·- - - --· of Zero~ ance 
1st 2nd 

·- · ··-
Body orange .3 ... . .. . .. 
End 81 ue . . . 6 ... . .. 
Dot Green . . . ... 00000 . .. 
End s 11 ver . . . • • ♦ ... ±10$ .. 

The resistance of this r esistor is 3,600,000 otvns ;!.10% 

COLOR CODE- FOR F IXEO MICA CAPAC_ITORS 

CAPACITANCE * 
color Sig n! fl cant Decimal Tol e rance 

Fl gu re Multipli e r 

Black 0 1 20 per cent (M) 

Brown 1 10 1 per cent 
Red 2 100 2 per cent (G) 

orange 3 1,000 .3 pe r cent 
Yellow It ... 11 per cent 
Green 5 ... 5 per cent 

Blue 6 ... 6 per cent 
Viol et 7 · . -.. 7 pe r cent 
Grey 8 ~ .. 8 per cent 
White 9 ... 9 pe r cent 
Gold .. . o, 1 5 pe r cent w Silver ... 0.0·1 10 pe r cent 

* Capacitance in micromlcrofarads. 

9 27 5 

Charac·-
teristic 

A 
B 
C 
0 
E 
F 
G 

. .. 

. .. . .. ... ... . 

FIRST SIGNIFICANT THIRD SIGNIFlCANT 
FIGURE FIGURE . 

-................... SECOND SIGNIFlCANT 

{ 

F!fill._B.L 

q, () q 
t:::=:::. :=I t:===::i 

O,_ Q 
CHARACTERISTIC -~---~ 

CAPACITANCE 
TOLERANCE 

EC MAL 
MULTI Pll F.R 

Color code scheme tor JAN standard fixed 
mic• capacitors, The slgnitieancij of tbe 
letters denoting "ebaracterlstie"will be 
fouad in tbe Joint Ar{lly-Navf Specification 
JAN-~-5. 
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FIG. 20K TRANSMITTER 
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UNIT· A 

82H 

DOOR 

SW ITCH 

UNIT C 

33J 

UN IT E 

IOI K 

7 6 

FIG. 2 

5 4 3 2 

20K TRANSMITTER , 

FRONT VIEW OPEN 

000 R 

SWITCH 

4 - 8 3 3 

wigfi
Stolen 2 Line Transparent
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C 

FIG. 3 20K TRANSMITTER 

REAR VIEW 
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'\ 

UNITB 

UNIT H 
417K 

· 11K ----

UNITG ___ _ 

4181(-1 

FIG.4 20K TRANSMITTER 

REAR VIEW OPEN 

UNIT D 
102K 

220V 
LINE 

wigfi
Stolen 2 Line Transparent
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FIG. 6 33J R-F UN IT 
TOP VIEW 
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418K POWER SUPPLY 
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SERVICE REPORT 
REPLACEABLE COHPONEr11TS 

.< Please fill out this form and submit it by mail to the COLLINS RADIO COMPANY, 

CEDAR RAPIDS, IOWA, USA, when rep("lrting failure of component parts. A properly com

pleted report must be submitted for each part before any accounts will be adjusted, 

An aceurate report will assure the correct replacement par t. 

IDENTIFICATION OF COHPONENT 

Owner _____________ ~ --- ----------- ------- - -
Equipment Type No, ___________ Serial No, __________ _ 

Un.H Type No. Serial No, _________ _ 

Component Item No St0ck No. ___________ _ 

Description of Component'------------------------- - --

SERVICE DATA 
----Date Equipment Received--------~Da.te in Service 

Date of Failur _Hours of Service 

!:!!!~ OF FAILURE -----------~-----------~----

OPERATUIG DATA AND CONDITIONS ( At time of failure) 

Line Voltage"----------- Abnonnal Meter Readings.,__ ________ _ 

Ambient Temperatur~ °F. Electrical Storm? _ _ _ _ ______ _ 

Associated Fuse Failure ~------- --------------
Addi bonal Commen t ~s _ _____ _ _ ________ _ ___ _ 

PRESENT STATl{S OF EQUIPMENT 

Out of Servi.ce.,,_, _ _ ________ Component Replaced _ _____ ____ _ 

Ter.1porary Repair ( state nature~------- - --- - -------- - ---

Date of Repor~t~ _ ___ _ ____ Signed 

- o-

11:!fil3E El.JTRIES TO BE i:ADE BY THE .COLLINS RADIO COHPANY 

Received ________ .: __ R. T. No, _______ Replacement Order Eo, 

Results of Factory Test_;_ ________ _ . ____________ ____ _ ___ _ 

- ------ - ··------·- - -

Disposi tion _ _ ···--· ---·- ------ - ------ ---- ---

0 
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