COLLINGTYRE 201 ¢ - Li i s T aid s & . AM TRANSMITTER

INSTRUCTION

BOOK
®

20N

COLLINS
N/

If You Didn't Get This From My Site,
Then It Was Stolen From...

www.SteamPoweredRadio.Com


wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com
wigfi
New Stamp


\N“?'vct

OLLINS RADIO COMPANY

{>

=1

SERVI@E BULLETIN

W)

1
is gan

in
T
cub
and .,
angd the

itely
raniags
fle

P .:'.i
e
\iw-s

2k
=3
L

0

i

T
£
0
at) S B
Lo L]
e J
) & T R 2
¥ : _ SE OO o
- 53 5e888 3
A I ) £, €3 £t 2 LA
9 G oo oW G o D T 8-
g & BB oo g R Rt gl &
- o e 2 D ow 0 GN G O 4G e
] ol 00 CO O h.nu m.r% W,u % @ D
65 T B i % e
. je N CD ot [
caRE fﬁmu%lh @ oa
YA 7 O B

R
=
£

en

b S i
H & m,.m o1
e B Bg @) O 0o b
ws“ : 5 o .;M.
ol Q -l @ S
.....u.. ] e y e
. b & @
4 y m..a = ..ﬁm ®
i e £ e W o5
e ol ni __\... ] m
o e O
& e
fay 2D epd
& GG o
O 4 4 A
o G ol hd

P

3

; g £

& iy ;

.w..u [ =i g [si] feo a\v

[ I B I ] m__ .

an E el OB e G =

o W m e 03 el
foed 40 R @O o

b5
G
1
B
ks
»
%‘

WO

—t!?

2 ase

v

~
Aol
AE

)
Lo T
Fa 3

ol

@
3
2
A

i
:’2 a

.ni;

x

LS

Ot
I8
i

LN
= {}

oo

£

-3

4_

i
L

1
LEE]

<
—

LE

zddn Com

Pl

i

t

4

Cnlli

)

i

o
£

Gl

www.SteamPoweredRadio.Com


http://www.SteamPoweredRadio.Com

520 9075 00
12105
If You Didn't Get This From My Site,

Then It Was Stolen From...
www.SteamPoweredRadio.Com

INSTRUCTION BOOK

for

TYPE 20K AM TRANSMITTER

MANUFACTURED BY

COLLINS RADIO COMPANY, CEDAR RAPIDS, I10WA, U.S.A.


wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com

ARMIN

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLTAGES WHICH ARE
DANGEROUS TO LIFE, OPERATING PERSCFMEL SHOULD AT ALL TIMES OBSERVE ALL THE
SAFETY RULZXS LISTED RELOW, DO WOT CHAKGE TUBES OR haKE ADJUSTMENTS INSIDE
EQUIPMENT WTTH HIGH VOLTAGE SUPPLY (N, DO NOT DEFEFD UPOY DCOR SWITCHES FOR
PROTECTION BUT ALWAYS SHUT DOWN POWER EQUIFMENT AND OPEN HATM SWITCH IN POWER
SUPPLY CIRCUIT. ALWAYS DISCHARGE A¢D GROUND CIRCUITS FRICR TO TOUCHING TiFi,

Since the use of high voltages which are dungerous to human life is nec=
essary to the successful operation of the radio transmitting equipment covered
by these instructions, certain precautionary mesasures must be carefully ob-
served by the operzting personnel during the adjustment and operation of the
equipment o

The major portions of the equirment are within metal cabinet enclosures,
provided with access doours which ars generally fitted with safety interlock
switches which remove dangerous voltages within the cabinets when access
doors are opeile.

Interlocks are slso provided on certain rewovable panels within the cab- —
inetse. Other panels, if rcmoved, will not cause inmterlocks to function and
will thercby allow access to circuits carrying voltages dangerous to human
life.

KEEP AYAY FROM LIVE CIRCUITSs Undor no circumstences should any person roach
within s cabinet with imterlocked gates while powcr supply line switchos to

the equimment sre closedj or haudle any portiou of exposcd cquipment whickh is
supplied with power; or to connect any apparatus cxternal to the cabinets to
circuits within the cabincts; or to apply high voltages to the equipment even

for testing purposes while any non=interlocked portion of the cabinet is re- —
moved, Whencver feasible in testing circuits, meke comtinuity and resistance
checks rather than directly checkiag voltage at verious poimts when any high
voltage is aprlied to the transmitier circuitse. : ol

DON'T SERVICE OR ADJUST ALOME: Under no circumstances should any person
reach within & cabinet for the purpose of servicing or adjusting the equip-
ment without the presence or assistance of another person capable of render-
ing aid,

DON'T TAMPER WITH INTERLCCKS: Door or safety imterlock switches should not - —
be removed or short circuited, nor should reliance be placed upon the inter-
lock switches for removing voltages from tho equipment .

11964
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GUARANTER

This equirment is guaranteed against defects in material,
workmanship or manufacture, for a period of one year from the
date of delivery, Our obligation under this guarantee is limited
to repairing or replacing any item which shall prove, by our ex-
amination, to be thus defective, provided the item is returned
to the factory for inspection with all transportation charges
paid. Before returning any item believed to be of defective
material, workmanship or manufacture, a detailed report must be
sutmitted to the company gziving 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-
tions for replacement of parts. Upon receipt of the report by
the company, detailed instructions as to how the equitment is
+o0 be returned will be issued., Do _mi return any material un-
til instructed to do so by the company.

THE COLLINS.RADIO COMPANY

0744-1

www.SteamPoweredRadio.Com


http://www.SteamPoweredRadio.Com

11586

www.Steanl'nPowered Radio.Com

REPLACEMENT OF PARTS

In case a replacement under the guaranteoe is desired,
a full report must be submitted to the ccmpany, This report
shall cover all details of the failure and must include the
following informations

(k)

Pate of delivery of equipment.

Date placed in service,

Number of hours in service,

Part number of item,

Item number (obtain from Parts List or Schematic
Dipgram) .

Type number of unit from whlch part is removed,

Serial number of unite

Serial number of the complete equipnent s

Nature of failuree.

Cause of failure,

Remarks ,

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

(4)
(B)
(c)

(D)
(E)
(F)

‘Quantity required,

Part number of jtem,

Ttem number (obtain from Parts List or Schematie
" Diagram),

Type nunmber of unit,

Serial number of unit,

Berial number of equipment,

NOTE: Blank Service Report forms will be found in
the appendix of this instruetion book,
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SECTION I

GENERAL DESCRIPTION

1. GENERAL,

This Instruction Book has been compiled as an aid to the inStallation, ad=~
justment , operation and maintenance of the Collins Type 20K-4 Radio Broadcast=
ing equipment.,

The Collins Type 20K=4 Radio Broadcasting Equipment is designed 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 transuission.

- 8. GENERAL DESCRIPTION.

(1) MECHANICAL DESCRIPTION, - The equiment covered by these instructions
is a complete 20K radio broadcast transmitting installation designed particu-
larly for high fidelity service, This tranamitier is high level amplitude
modulated with a Class "B"™ modulator system. The audio frequency system,
employing a feedback circuit, is desighed for exceptionally high fidelity.

The main transmitter circuit is installed in a& single cabinet of

o neatly styled appearance. The froumt panel arrangement of the transmitter
is such that all power tubes arc accessible through two access doors mounted
near tho top of the cabinet. Full vision of the power amplifier and modulator
tubes is provided by means of glass windows in the aceess doors. For scrvice
and maintcnance purposes, removablc panels are provided on the fromt of the
cabinet and hinged doors on the rcar., This feature provides quick and con= -
venient access to the working parts of the transmitter. Removable panels and
doors arc provided with high voltage imterlocking switches for the protoction
of maintenance personnel,

The 40E Frequency Control Unit is moumted in a scparate cabinet.
There is amplc space in this cabinet to mount frequency monitoring and audio
monitoring cquimment. The 40E unit is couplcd to thc transmitter by means of
a2 small conccuntric line, hence the cabinet may be mounted adjacenmt to or at
some distancc from the 20K transmittcr assecmbly as desireds Refer to figure
20 for floor plan and cablc ducts,. .

(2) ELECTRICAL DESCRIPTION.

(a) TYPE 20K TRANSMIPTING UNIT. - Radio froqueney power from the Type
40E Frequcncy Control Unit is applicd to the grid of a Type 813 high gain beam
power tube. The power output of this tube is more than ample to excite the
grids of the parallel connected Typc 833A power amplificr tubes operating in
Clags "C" gservice. The Type 83311 power amplificr tubes are tuned to rcsonance

£

12030 1-1
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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 possible to operate the trans-
mitter into low impedance transmission lines,

The audio frequency input to the 20K transmitter is made to a 500
ohm impedance input transformer., The audio is amplified by a pair of Type
6J5G tubes operating in push-pull., These are resistance coupled to a pair
of Type 845 driver tubes also operating in push-pull Class "A" service, The
driver tubes are transformer coupled to a pair of Type 833A triode tubes oper-
ating in Class "B" service as modulators.

Two mercury-vapor rectifier power supplies furnish the plate voltages
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,

() TYPE 4OE 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 transitren cir-
cuit. Energy from the oscillator is coupled to the Type 807 output tube through
a Type 6V6G beam power tube which is untuned and operates as a decoupling de-
vice so the tuning of the Type 807 output tube will have no reaction on the
oscillator circuit. The 4O0E 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 unite used in
the 20K installation along with the overall dimensions and weights:

Collins e Overall Uncrated
Type No, Description * Dimensions Weight
20K-4 Transmitter 41-1/2" x 30" x 78" 1364 lbs.
196G Frequency Control 20-3/8" x 14" x 78" 136 1lbs.

' Cabinet
LOE Frequency Control : 45 1bs,
Unit

b. ACCESSORIES, - A suggested list of accessories appears below:

1-2 12031-1
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GENERAL DESCRIPTION

Manufacturer Description - Typs No,

Collins Antenna Tuning Unit 428

General Radio Company Frequency Deviation 1181-A
Monitor

General Radio Company Medulation Monitor 1931-4A

Collins Speech Consols 212A or 212B

Collins Limiting Amplifier 26W

¢. FREQUENCY RANGE, = This equiment may be obtained for operation on any
frequency from 540 to 1600 kc. After the frequency of operation has once been
set, any substantial change in frequency may require modification of the out=-
put tank circuit capacities as well as changes in the neutrslization gystem,

d. FREQUEHCY CONTROL. - Two quartz crystals are supplied in individually
temperature controlled tnits. Either crystal may be selected by operating a
tap switch. The carrier fregquency deviation is held within 10 cps of the as-
signed valués :

e. ‘CHARACTER ‘OF EMISSION, - The modulation systeam of the 20K transmitter is
designed to provide full 100% modulation of the carrier at modulating fro=.
‘quencies between 30 and 10,000 cpses The audio frequency responsc is constant
within plus or minus 1-1/2 'db of the mean value from 30 to 10,000 cps. The
sudio frequency distortion is less than 2% rms at any singlo freguency between
50 ‘ard 7500 cps at 100% modulation, The residual noise level is more than 60
db bolow the 100% modulated level, The radio froguoncy harmonic output is
approximatcly 70 db below the fundamental output when used with a Type "I"
gsection antcnna coupling unit.

£. CARRIER OUTPUT. = The transmitter will doliver 1 kw of radio frequency
power, on any frequency within thc range of '540to 1600 kc, into a substantially
resistivc transmission line load having an impedance value of about 70 chmse
Provigio is made for instanmtaneous reduction of power to 500 watts by means
of auxiliary loading capacitors in the output circuit. The values arc chosen
so that powor reduction is accomplished without requiring an appreciablc change
in tuning of the output circuits.

g. POWER SOURCE. - The 20K transmitter is arrenged for operation from a 220
volt, 3 phase, 60 cps power systoms The maximum power demand at 100% modula=
tion with & modulating frequency of 400 cps is approximat ely 4.7 kwe Wheir the
transmitter is modulated at average program lovcl, the power rcquired is approx-
imately 4 kw at a power factor of 85%.

120321 ' 13
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GENERAL DESCRIFTION

The power required for operation of the 40E Frequency Control Unit is
approximately 100 watis at ..LlO volts 60 cps.

h. OUTPUT IMPEDANCE. - 70 ohms.
i. INPUT IMPEDANCE, = 500 —

j. AUDTIO INPUT_RE@IREE\-E?@S.-&{; dt for 100% modulation.
3. VACUUM TUBE COMPLEMENT ,

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

Quantity Tube Type . Function Unit
4 ~ 6SKT Crystal Oscillator 4CE
! - . 6V6G- First Buffer Amplifier 40E
i 807 Second Buffer Amplifier 40E
| 523 350 volt Rectifier ACE
1 B13 - Intermediate Amplifier 33d
2 8334 Power Amplifier . 8ag
e 6J5G Speech Amplifier 337
P2 845 hudio Driver 33J
gl 8334 Class "B" Modulator 33J
2 573 Bizs Reciifier 403K
. 2 8664 /666 1000 Volt Rectifier 403K
3 8724/872 2500 Volt Rectifier 403K

% gERO LEVEL - 1 milliwaté 600 ohn base

1~4 12033 -9
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SECTION 11

THEORY OF OPERATION

1, ELECTRICAL,

g, GENERAL, - The r~f electrical portion of the 20K Broadeast Transmitter'jis
composed of a crystal controlled high stability oscillator, an isolation ampli-
o - fier stage, a buffer stage, a driver amplifier and a power amplifier, The
"audio portion consists of an awdio emplifier stage, a modulator driver stage
" and a modulator stage. Filament power to all tubes is supplied by step—dowr -

transformers, The high voltage for plate and bias supplies is furnished by
~ step-up transformers gnd.tﬁbe_rectifiers, , :

¥ b. CONTROL AND"PRIMARY POWER CIRCUITS, — The tube filament transformers, ‘the
bias supply transformers, the tuning motor transformers and the time delay
relay coil are energized when the FILAMENT POWER START button is depressed,
~— ' The filamént control relays D1 and D2 and the time delay relay D3 are energized
by the circuit from terminal number 0. on wit D through the START contacts on
El, the STOP contscts on El, the coils of relays D1, D2 and D3, to the center
. tap on the autotransformer, -Contacts number 3 and 4 on relay D1 are in paral—
 1el with the START contacts on the FILAMENT POWER push button and form a hold~
in eirecuit for relays D1, 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 D1, D2 and D3,

After the tube filsments are energized and the time delay relay D3 has
operated, the energizing power for the plate transformers may be applied, The
- circuit for operating plate power contactor D4 is from terminal number C. on
' wnit D through the hold—-in contacts on relay D1, the START contacts on PLATE
. °  POWER push button E2, the time delay relay contacts 1 and 2, the STOP contacts
J on E2, the door switches, the contacts on the overload relays D17 and D18, the
contacts on the bias interlock relay D48, the coil of the plate power relay D4
to the center tap on the autotransformer, K pair of awxiliary contacts on
plate power relay D4 is shunted across the START contacts on E2 to form 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 filament
power 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 of
relay 3 close, Upon establishment of bias voltage, the bias interlock relayy
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 plate power stop button is depressed, the plate
contactor drops out and removes voltage from the high voltage and low voltage

12034-1 ‘ 2-1

" If You Didn't Get This From My Site,
" Then It Was Stolen From...

www.SteamPoweredRadio.Com


wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com

THEORY OF OFERATION

rectifiers. Overload relays are inserted in two of the three-phase power
leads to the plate power transformer in order to prevent damage to the equip-
ment in case of sudden overload. All other circuits in the transmitter are
fused. AlY fuses are located in the 102K Relay Panel,

¢. RECTIFIER SYSTEMS.

(1) THE 2500 VOLT SUPPLY, = This rectifier furnishes plate power to the
833A power amplifier tubes, the 833A modulator tubes, and the 813 intermed-
iate amplifier tubc. It is capable of delivering 1.2 ampercs at 2500 volts.
Three type B72A tubes are arranged in 2 threc~-phasc, half-wave rcctifier cir-
cuit and operatc imto a signle-section choke input filter.

(2) THE 1100 VOLT SUPPLY,. - This rcctifier furnishos platc power 1o the
type 845 and 6J5G spcech amplifier stages and scrocn voltage to the 813 in-
termediate amplifier, It is capable of delivering 250 milliamperes at 1100
volts. Two type B66A rectifier tubes arc cmployed in a single-phasc, full-
wave circuit and oporate 1nto a two=scoction choke imput filter which rcduccs
the hum level to a very low valué.

(3) THE BIAS SUPPLY. - The bias rcctlzler amploys two type 523 rectlfler
tubes in a singlo-phasc, full=weve circuit operating into a two=scction choke
input filter. ‘Bias voltage adaustmcnt is obtaincd by means of & tap blecder
resistor. A maximum of 200 volts bias is obtainablce.

d. AUDTIO SYSTEM. - The audio amplifior in this transmitter consists of a
pair of 6J5@ tubcs rosistance coupled to the grid circuit of a pair of 845
tubes which servc as audio drivers. An audioc input lovel of plug pgdbm at
500 ohms is sufficicnt for 100% mddulation. Both stages ars powered from
the 1100 velt supply. Proper plate voltsge for thc 6J5C stage is obtained
by the use of dropping rcsistors in scries with the high voltage. Grid bias
is obtained in both stages by the usc of catheode resistors,.

The modulator stage, consisting of two type 833A tubes, is transformer
coupled to the driver stage. The negative audio feedback is from the 833A
modulator platcs to the secondary of thce input transformer of the upeech
amplifier. The feedback is fixcd ot 24 db at the factory. This consider
able amount of focdback serves to render the sudio amplifier and modulator
inscnsitive to changes in bias voltazges, tubes, etce Plate power for the
modulator stage is obtained from the main 2500 volt roctifier system. Grid
bias is obtaincd from a tap on the blccder across the bias supply.

¢, RADIO FREQUENCY SYSTEM.

D 120351
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THEORY OF OPERATION

(1) FREQUENCY CONTROL UNIT, - The 40E Frequency Control Unit is a standard
19" relay rack mounting unit requiring 10-1/2" panel space. This unit comtains
the crystal oscillator circuit and the first and second buffer amplifier stages.

A type 6SK7 or 6SK7GT tube is employesd in the oscillator circuit. The
.. osecillator cireuit is an adsptation of the transitron oscillator for crystal
control. This is essemtislly a two terminal oscillator having high inherexnt
frequency stability against variation of d-c supply voltages or variation in
tube characteristicse. The inherent stability of this type of oscillator in
conjunction with a low temperature coefficient quartz crystal provides an oscil-
lator whose frequency is capable of being maimtained within one or two parts in
a million per degree cecumtigrade oyor long periods of timec. Especially selected
low temperaturec coefficicnt "AT" cut quartz platc crystals, with less than threo
perts in a million per decgree comtigrade frequency drift, are supplicd. i

Ty Spacc for two crystals mounmted in typc 297 crystal ovens arc provided.,
The crystals arc maintained at a temperaturc of 50° cemtigrade by means of a
mercury thormostat having a scnsitivity of 0.2°, A pancl reading thermometer

z is provided for cach crystal oven. Due to the construction of the 297 -oven,
operating tcmperature is reached within thirty minutes after application of
power, so that power failure during the night does not mean operating with a
cold crystal as the crystals will reach operating temperature during the varm
up period of the transmitter. Two crystal ovens are provided with complete
separate heat comtrol circuits, A switch for instantaneously changing from one
crystal to the other is provided. In this way removal of one oven, for replace-
memt of crystal or thermostat, or the failure of heat comtrol rélay or recti=-
fier, does not interrupt the use of the other crystal oven and proper operation
of thc equipment. =

Following the oscillator, a type 6V6G tube is used as an untuned “"Class
A" buffer amplifier stage looscly coupled to the oseillator. This tube provides
no power gain but isolates the oscillator from reaction to changes in ¢ircuit
tuning or operating conditions of the following stages.

Following the "Class A" buffer stage, a single 807 beam power tube is
employed as the second buffer amplifier 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 intormediate smplifier stage in the =
transmitter. In additiony an adjustable voltage source is available from the
807 stage suitable for the operation of a frequency monitor,

Power for the operation of the oscillator and buffer stages in the 40%
Frequency Comtrol Unit is obtaincd from a sclf-contained high voltage rectifier
employing a single 5Z3 rectificr tube, The maximum plate voltage available to
the 807 stage is 440 volts. ' - :
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THEORY OF OPERATION

(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 to the output of the 807 buffer
amplifier stage in the 40E Frequency Comtrol Unit. A movable tap on the plate
tank coil provides a means of adjusting the excitation to the power amplifier
stage which follows. A portion of the plate tank circuit is coupled to the
power amplifier stage for inductive neutralization. The grid and plate cir-
cuits are tuned from the front panel of the tranamitier by moans of tuning
motors which are operated by mecans of the tuning selector and tuning control
switches. :

(3) POWER AMPLIFIER, - The power amplifier stage consists of two type 8334
tubes in a parallel connected "Class C" amplifier circuit. Inductive neutral-
jzation is employed in this stage. A plate potemtial of approximately 2500
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) OUTPUT CIRCUIT. - The output circuit of the transmitter is essentially
a low pass filter and provides maximum attenuation of harmonic frequencics,
Adjustment of power amplifier loading is obtained by means of variable tun=
ing condensers on the output of the circuit. One of these condensers, which
arc moumted in the roof of the transmitter, is adjustcd by means of a tuning
motor comtrolled from tho fromt panel of the transmitter, The output is ar-
ranged for opercztion into a load of 60 to 80 ohms, substamtially resistive.

(5} POWER REDUCTION., = A rotary switch on the control psnel of the trans-
mitter provides for power chenge without inmterruption of the carrier. The 20K
Transmitter may be operated at 1000 waits or 500 watts r=f power output depend-
ing upon the position of this switch., Power shift is accomplished by means of
a rolay which reduces the load on the final amplificr by means of a padding
condenscr in parallel with the capacity normelly uscd for 1000 wett operation,
The auvdio input level for 100% modulation remains unchanged for both power
levels duc to the fact thet the largc amourmt of foedback practically eliminatcs
regulation in the modulators.

(6) MONTTORING CIRCUIT. - Terminals are provided at the reer of the 40E
Exciter Unit for the comncction of a radio frequency menitor, The radio fre~
quency voltage supplied to the monitor may be varied by means of an adjustable
potentiometer connected across the radio frequeney output terminals of the 807
buffer amplifier stage.

Radio frequency voltage from the modulated amplifier is available for
the operation of a modulation indicetor or distortion meter, This voltage

can be varied from zero to a maximum value by means of a slider on a small
coil, Ttem 10, connected across the transmission linc tcrminsls.
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SECTION III

INSTALLATION AND INITIAL ADJUSTIENTS

1. INSTALLATION.
a. PRELIMINARY.

_ (1) UNPACKING. - Chock the equimment received against the packing 1ist
and "Table of Equipment Supplied™ in Section I of this instruction book, If
the crate is marked with arrows to indicate the upright position, remove the
crate cover oniy. Use a nail puller to remove nails, a bar or a hammer may
damage the equipment within. Remove all of the packing material and 1lift the
units out carecfully. Search all of the packing material for small packagese
Inspect cach unit for loose screws and bolts. Be certain all controls such as
switches, dials, ctca., work properly. All claims. for damage should be filed
promptly with the transportation company. If a claim for demage is to be filed,
the original packing case and matcrial must be preserved.

b. INSTALLATION PROCEDURE.

(1) 20K TRANSMITTER, - The transmitter is shipped with the heavier ironm
core units as well as some of the wore fragilc parts removed from the cabinets.,
It is rccommended that no attempt e made to place these components in posi-
tion unitl the cabincts have becn permanently placed on the transmitting room
floor. The comparatively simplc arrangement to accommedatc the wiring at the
base of the transmitter is outlined in Figure 20. The roquirements of the
illustration may be met by suitably installing the nccessary conduit in 2 con=
crete floor or by the installation of a conduit trench of sufficient depth and
width., Another alternative is the installation of a false floor under which
the nccossary wiring may be placeds There will be no need to fasten the 20K
transmitter unit to the floor, howcver, holes arc provided in the base of the
19G cabinct which may be used in event it is desirable to bolt this unit to
the floor. Refer to Figure 20 for mounting dimcnsions.

Adeguate clearance should be allowed in front of the units for tho
operater to adjust thc conmtrols. There should be approximately 48" clcarance
at tho roar of the unit for installing and removing the units in the 20K trens-
mitter. This clearance will be adeguate for vontilation purpcses. Enocugh
clearance at the sides of the 20K unit should be allowed to remove the dust
covers and make the oxternal connscticns. Thic should be remembered when
choosing a position for the 19G cabincte.

The following tabulation lists the typc numbers of the variocus units:
in the transmitter. For the purpcse of idcntification onthe cabling diagram,

cach unit has been assigned an arbitrary letter designation. These unit let-
ters are used as a prefix when referring to terminals 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

Designation Number _ Unit Description
A 82H-4 Meter Panel
B 11K=4 OQutput Circuit
' 33J=1 R-F and Modulztor
D 102K-1 Relay Panel
E 101K=2 Control Panel
¥ 403K-1 Rectifier Unit
G 418K~-1 HV Power Supply
H 417K=1 Modulator Unit
I Transmitter Torminal Strip

The order of designation of inter-unit cabling is as follows: When
a wire terminatcs on a single numbered teorminal on a unit, the wire route is
from the source of the terminal on the specified unit and is indicated by the
unit letter desipgunation followed by tho terminal number, Thus, referring to
the schematic diagram of the 20K transmittor, Figurc 23, note.that there is a
wire starting from terminal number 1 on Unit C which terminates on terminal
nunber 1 of Unit E. Therefore, an arrov at terminal number 1 on Unit C indi~-
cates that the wire routes to terminal E1l, and the arrow is designated El,
An arrow from terminal number 1 on Unit E indicates that the particular wire
in question is terminated on terminal number 1, Unit C. The designation at
the end of the arrow is 1C. :

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 such as A, B, etc., followed by a figure such as 1, 3,
5, etc. The letter designates the wire structure, sizo, amount and kind of
insulation and the current and voltage rating. The figures refer to the RMA
color code for resistors, ctce The RMA color code is roproduced here for con-

veniences

Tdentifying Identifying
Number Color Number Color
0 Black 5 Green
1 Brown 6 " Blue
2 Rzd 'f Viclet
3 Orange 8 Gray
4 Yellow 9 White
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Tracer wires are designated by these figures as followss A red (Num-
ber 2) wire with vhite (MNumber 9) tracer will carry the mmber 29, A Class
upn yire (See Standard Cable Wire Code) with a red body and white tracer
would be designated A29.

The procedure for the installation of the various units 1s as folliowss:
Remove the large panel at the bottom fromt of the transmitter; remove both top
and bottom panels on the rear of the transmitter cabinet. (The front panel is
removed by inserting the hooks provided into the small holes along the top
edge of the panel and pulling outwards) The heavier power components located
in the base of the cabinet may riow be put in place, These consist of the
high voltage power transformer, the jibermediate voltage power transformer, the
filter reactor, and the blower assemblys The transformers are set in place
over 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 encountered
in making propcr comnections. The modulation transformer and modulation roactor
are mounted on tho hcavy spars near tho fromt of tho transmitter cabinet im-
mediately above the power transformer and the filtor rocactor.

Immediately in the rear of the modulator unit are chassis cleats for
the installation of the 403K Rectifier Unit. This unit should bc securcly
bolted to the chassis cleats and the formed cable attached to the terminals,
The 102K Relay Unit is then placed in position immcdietely above the rectifier
unit., This unit should also be securcly bolted to thc chassis cleats and thc
formed cable attachcd, It should be notcd that torminals 23 and 25 of this
unit, also terminals 20 and 29, are connected by a flat brass strip. The 33J
Radio Frequency Unit may now be installed and bolted iito place. Terminals
1, 2, 3 and 4 are unused as these are a part of the equipment placed in ser-
vice when the 5 kw amplifier is added, The output inductance coil may now be
installed, This coil, because of the fact that it is supported on rather
fragile mycalex bars, snould be handled with some care and should be installed
as shown in the rear view photograph. : '

A1l cable connections to units were properly tagged when the trans-
mitter was dismamtled for shipment. TFor this reason, it is a simple matter
to place the proper cable lead on the preper unit terminal when making the
installation, All pieces of copper bus and other miscellaneous items discon-
nected when the output coil assembly was removed for packing are properly
labeled both on the item itsclf and the terminal connection go that no 4iffi-
culty should be encountered in placing these items properly.

For checking purposes; (refer to figure 5) the following connections
are made to the output coil", Item 7
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{a) A clip is connected to the hot side of the output tuning capacitor,
Item 4 and the plate blocking capacitor, Item 5,

(b) A connection is made to the jower end of inductor, Item 15B,

(¢) A connection is made from the neutralizing coil to the low potential
side of the intermediate amplifier capacitor, Item 31,

(d) A comnection is made from the neutralizing coil to the excitation
clip on the intermediate amplifier plate coil, Item 40,

(2) 40E FREQUENGCY CONTROL 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 recormended 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, should terminate 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 CONWECTIOHS,

(1) INTERCONNECTIONS BETWEEN THE 40E AND THE 20K, — A single concentrie
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 outer 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 between the 40E Frequency Control Unit

and the 20K Transmitter,

(2) SPEECH INPUT CONNECTIONS, — 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 terminal strip., To gain access to this terminal strip it will be
necessary to remove the six bolts that fasten down the blower unit, The
blower wnit and air filter must then be lifted out, Remove the plate which
is located in the cabinet floor, The terminal strip is then exposed, Refer to
f . uure 13,
(3) POWER SOURCE CONMECTIONS, — 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 C on the 102K Relay Unit. The power cable should have a rating of at
least 30 amperes capacity, It is recommended that & 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 completely disconnected from
the equipment for serviecing. '

The 4OE Frequency Control Unit requires 115 volt, 60 cps single phase
power source. This source of power should be separate from that of the trans-
mitter proper in order that the transmitter may be completely isolated from
the power lines for maintenance purposes without removing power from the crys-
tal heating circuits, :

(4) ANTENNA TERMINATION. - 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 ground connection fastened securely to the transmitter
ground terminal. The inner conductor of the line should be connected to the
1-1/4" ceramic bushing terminal located near the top of the transmitter. The .
l/z“vceramic button terminal is provided for connection of the modulation mon-
itor, '

(5) CONNECTIONS FOR REMOTE LINES. - If remote control and metering of
the trensmitter is desired remove all jumpers from terminals in Unit I and
make connections to terminals 1 through 12 and 14 and 15,

d. ASSEMBLY OF TRANSMITTER TRIM. - After all the necessary wiring has been
-installed, 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 chamnel angle, The top and bottom
rear panels should also be attached at this time. Cere should be taken to sce
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 switch interlocking circuit.

2, INITTAL ADJUSTMENTS.
a. CONTROLS.
(1) 4OE FREQUENCY CONWTROL UNIT. Refer to figure 14,

(2) 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 voltage developed by the power supply. The METER SWITCH, Item
45, is used to connect the meter to the various circuits necessary to make the

measurements mentioned,

(b) AMPLIFIER TUNING, - This Control operates Item 31, the plate tuning
capacitor, for the 807 tube,

(c) The OSCILLATOR switch, Item 47, a toggle switch located under the
multi-scale meter, is connected in the primary circuit of the power transformer,
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(d) The AMPLIFIER 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,

(g) The crystal heat control switech; Item 46, is operated from the rear
of the main chassis, Located in the primary of ths erystal heat power trans—
former, this switch makes it possible to remove the crystal heat power should
it become necessary,

(£) 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,

(n) Item 64, = tap switch, accessible through the front door opening,
is wused to change the inductance value of the amplifier tank coil and is
usually set at the factory for the operating frequency used,

(2) 20K TRANSMITTER UNIT,

(a) FILAMENT PCWER START-SIOP, — The filament power is turned on and off
by a set of push buttons located at the extreme left hand edge of the 101K
control panel,

(k) The POWER LEVEL Control located on the 101X Control Unit panel
operates Item E3, a tap switch, to change the power output of the trans-
mitter, :

(g) 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,

(d) All major tuning adjustments are made with electric motor driven
elements, The electric motors are selected by the TUNING SELECTOR Control
which operates s tap switch,

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

(g) 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 Penel, .

(g) TUNE-OP, SWITCH, — Located on the rear edge of the Type 102K Relay
Panel Unit is the TWNE-OP, Switch, This switch connects into or shorts out
of the primary of the high-voltage plate transformer a set of voltage drop-
ping resistors used to drop the plate voltage while making initial tuning
adjustments,

(h) ANTENNA LOADING 500 W, - This control operates a variable capacitor
and is loeated at the top rear of the transmitter, Access to the control is
had by releasing the two Dzus fasteners observed in ‘the small plate just

above the rear doors and removing the plate,

b ENERGIZING THE EQUIPHENT,
VARMING

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLTAGES
VHICH ARE DANGEROUS TO LIFE, OPERATING PERSONNEL SHOULD AT ALL
TIMES OBSERVE ALL SAFETY PRECAUTIONS, DO NOT CHANGE TUBES OR
MAKE ADJUSTMENT INSIDE EQUIPMEMT WITH HIGH VOLTAGE SUPPLY ON,

DO HOT DEPEND UPON DOOR SWITCHES OR IUTERLOCKS FOR PROTEGTION,
BUT ALWAYS SHUT DOWN POWER EQUIPHENT AWD OPEN THE MAIN SWLTCH
IN SUPPLY LINE TO EQUIPMENT, S

(1) INSPECTION, — Before any adjustments are made, a thorough inspection
of all connections ard terminals should be made to assure freedom from
faulty operation, The rectifier tube plate leads and caps should be checked
for clearance to any metal object and tied %o a convenient support with in-—
sulating cords to prevent accidental shorts to ground or shorts between tube
caps when checking operation of the plate voltage control circuits, Inspect
a1l door interlocks to make certain that the switch operates freely when the

door is closed,

_ NOTE: Item numbers referred to in the following discussion may be
identified by examining the photographic 11lustrations and the parts list
in the Appendix section of this instruetion book, Refer to Figure 8,

(2) POVER CIRCUIT CHECK, — Before inserting sny vacuum tubes in the 20K
Transuitter, the control circuit should be checked as followss

Remove the dash pots from the time delay relay, Item 3, and the over—

load relays,Itcms 17 and 18,Placc cnough olly which ig furnishod with the trens-—
mittor,in the time delay relay sufficient to just cover the tops of the three

emall die cast pins on the plunger assembly, Wipe the plungers of the over-
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load relays with 2 thin 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, Heplace
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 Ltem 2,) This may be accomplished by placing a
piece of stiff paper between the back contact snd the movable contact,

With the transmitter doors closed, operation of the filament pover
START button should close the filament contactors, Items 1 and 2, cn the
102K Relay Panel, In addition, the 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, 1If a
time delay of approximately thirty seconds is not obtained, adjustment of
the relay should be made, following the instructions on the relay name
plate, in order to obtain approximately thirty seconds of time delay, After
the time delsy 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 befcre the time
delay relay has functioned, Check the operation of the door switch inter—
locks by opening sny door, As soon as a door is opened, the plate contactor,
Item 4, should release, Release gll 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 filament start circuit, Under this condition it should be impossible
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 11X
Output Circuit, Operation of the power level switch from the high to the
low position should cause relay, Item 12, to close, This rcley is the only
contactor 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 GDJUSTMENT, - Be sure the main line switch 1s open,
Insert all tubes in their proper sockets, Refer to the illustrations in the
kppendix end the tube list on pagel-4for proper tube positions, Great care
should be exercised when inserting the type 833A tubes so as not to damage
the glass envelope, If difficulty is encountered in inserting the filament
prongs in the clamping receptacles, these should be loosened and a screw
driver inserted between the clamping surfages 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 terminal connections
should slide freely over the plate and grid caps, If this is not the case,
a serewdriver should be inserted to pry the two helves 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 line switch, It is important that the 40F Unit is
tiurned on and operating before application of plate power to the 20K Unit,
Press the filament power START button, This should energize the filaments of
all tubes in the transmitter and the bias supply, The bias interlock relay,
Ttem 48, in the 102K Unit should now operate, FPlace the Tuning Selector in
the 813 FILAMENT position and check the FILAMENT VOLTAGE meter, This metsr
reading should be 10 voltsy If this reading is not obtained, the Tuning
Control may be turned to the RAISE or LOWEE position as required to permit
adjustment of the 813 filament voltage, A1l other positions of the Tuning
Selector connect the filament voltmeter to the 833A filament circuit, Place
the Tuning Selector in the £334 FILAMENT position, Check the FILAMENT VOLTAGE
meter for a reading of 10 volts, and if required, adjust this voltage by means
of the Tuning Control until an exact reading of 10 volts is obtained,

Permit the equipment to operate in this manner for a period of thirty
: minutes before application of any plate power in order to permit proper aging
N ' of the mercury vapor rectifier.tubes, This aging procedure 1s required only
on the initial adjustment of the transmitter or when a mew mercury vapor :
rectifier tube is installed, In subsequent operating procedure, the time delay
relay will automatically provide the proper time interval,

(4) R-F CIRCUIT EDJUSTMENT,

(a) 40E FREQUENCY CONTROL URIT, - Crystal holders, thermometers and tubes
should be inserted in the 40E Frequency Control Unit, After connection of the
power cord, the toggle switch on the rear of the chassis may be operated,
applying power to the crystal oven heaters, The heat indicator should light,
About thirty minutes is required for these ovens to reach the operating tem—
perature of 50° Centigrade at which point the heat should be on and off about
equal intervals of twenty to forty seconds,

Operation of the OSCILLATOR switch applies all filament power and
plate power to the oscillator and buffer stages, Oscillation should be in-
gdicated by & reading of grid current to the 807 tube when the METER SWITCH is
placed in the number 3 position,

Operation of the AMPLIFIER SWITCH should apply plate power to the 807
amplifier tube, The AMPLIFIER TUNING capacitor should be adjusted to minimum
amplifier plate current as read on the right-hend meter,

-

The potentiometer, Item 24, accessible through the front door of the
unit, adjusts the bias on the oscillator suppressor, This adjustment 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 réduce 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,

Ttem 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.

(b) INTERMEDIATE AMPLIFIER ADJUSTMENT, - Place the METER SELECTOR
control in the 813 GRID position. In this position, the grid current of
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
SELECTOR 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 toil, Item 39,

When a satisfactory amount of grid current has been cobtained, 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 pressing the
plate power START button and adjust the 813 plate tuning for minimum 813
AMPLIFIER PLATE current.by means of the TUNING CONTROL. "If a resonance
point, as indicated by the minimum plate current reading, does not appeer
within the limits of the tuning control, the clip on the inductance coil,
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i 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 approximately half the used
portion of the 313 plate coil, Place the METER SELECTOR switch in the 833 -
GHID position and read the 833 grid current on the GRID OR PLATE CUREENT
meter, A grid current reading of approximately 60-80 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 613
plate coil and the 833 grid cireuit should be adjusted to obtain the proper
value of grid current, Changing the adjustment of this tap will, of course,
require retuning of the 813 plate circuit,

(¢) NEUTRALIZATION, ~ Place the neutralizing coil approximately in the
position shown-on the 11K Output Circuit in the rear view photograph of the —
transmitter, Place the POWER 1EVEL switch in the IOW position, Place the
500-watt loading condenser, Ttem 16, at full capacity, Place the movable
tap on the monitor coil, ltem 10, near the transmission line end of the coil,
The modulation monitor indieation in this way may be used to neutralize the
final smplifier, Place the TUWING SELECTOR control in the 833 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 maximm reading of the 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 amplifier, 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 this position, Heutralization is indicated when
the modulstion monitor reading is at it's lowest point,

(d) OUTPUT TUNING,

CAUTION: Before applying any plate voltage to the final amp—
lifijer, make certain that the modulation monitor tap on the coil,
Ttem 10, is near the ground end of the coil,

Close the neutralizing switch, Item 17. Leave the Tune-Operate
switch in the TUNE position and the Power-level switch in the IOW position,
Apply plate voltage and adjust the power asplifier to minimm plate current,
If the load provided is of the proper megnitude, that 1s, in the vicinity of
70 olms, the final amplifier plate curpent under this condition should be of
the order of 150 to 175 milliamperes, '

Place the Power-Level switeh in the HIGH position and check the
plate current, In this position, the plate current should not be more than
330 milliemperes at a plate voltage of 1250 volts, If this lozding is too
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i INSTALLATION AND INITIAL ADJUSTMENTS

high, it indicates that either the transmission line load is too far below

60 ohms rTesistive or that it has a large inductive component and must be

read justed, 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 Level switch
in the HIGH position, Check the 833A PLATE tuning and by means of the power
arplifier LOADING control and the §33A PLATE tuning control, adjust the power
w0 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 approximately 50 milliamperes. with
no signal,

To arrange the transmitter for 500-watt operation, it is merely nec-
essary to operate the Power Change switch to the 1OV position, slightly re—
tune the power amplifier-tank circuit for resonance and adjust the power
amplifier plate current by measns of loading condenser at the rear of the
transmitter, Item 16, in the 11K Output FNetwork until the desired power in—
put is obtained, It will not be necessary to adjust this loading condition
agein during routine operation as it is connected in parallel with the load-
ing condenser controlled from the front panel and all minor adjustments of
loading may be accomplished from the front of the transmitter,

 After the transmitter has been arranged to work satisfactorily into

its connected load, it will be well to take ncte of the fecllowing fact: In

a pi network, when the inductive svm is varied in order to obtain minimum
=~ -plate current {maximum impedance), the power factor of the input side of the
network is not unity., In order %o obtain maximum power from the transmitter,
3t is advisable to adjust the final amplifier for meximum efficiency, This
adjustment may be obtained by slightly varying the final amplifier plate
tunirg and the final amplifier plate loading so as to maintain a constant
value of plate current, ~ A position of the tuning and loading controls will
be found that will result in a meximum line current for a fixed power input,
i In the one kw position, it will be found that this tuning position is some-
what removed from the minimum plate eurrent position, Also, in the one kw
position, when this procedure is followed, the power output will be approx-
imately 107 greater than that obtained when the transmitter is funed to

minimum plate current,
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SECTION 4

(QOPERATION °

1, GENERAL,

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 40F unit may be.turned off at the end of the operating period, y

2, STARTING THE EQUIPMENT,

a, Operate the OSCILLATOR switch on the 40E Frequency Control Unit to the
ON position, !

b, Check the oscillator cathode current, the isolation amplifier cathode
current, the amplifier grid current and the plate voltage by rotating the
METER SWITCH to the various positions, :

¢. Operate the AMPLIFIER switeh to the ON position and check the cathode
current,

d, If the 40E Frequency Control Unit appears to be operating setisfactorily,
" proceed te turn the 20K unit on,

e, Depress the FILAMENT POWER START button and check the filament voltage,

£, Rotate the 20K METER SELZCTIOR switeh to the 813 GRID position and check
the reading, 2

g, Rotate the METER SELECTOE switch to the &334 GRID position,

h, After the time delay relay has operated, depress the PLATE FOWER START
button and observe the 833A AMPLIFIER PLATE CURRENT, the 6§13 AMPLIFIER PLATE
CURRENT, and the €334 GRID current meter readings, The modulator static plate
current may be checked by reading the 833 MODULATOR PLATE CUREENT meter,

i, Rotate the METER SELECTOR switch to the 845 PLATE position, then to the
6J5G PLATE position and observe the readings,

j. Check the FILAMENT VOLTAGE in the 813 ard 633 positions, the AMPLIFIER
PLATE VOLTAGE and the RADIO FREQUENCY LINE CURHENT,

k, If the FILAMENT VOLTAGE readings are not correct, operate the TUNING
SELECTOR to the proper positions and adjust the velucs = with the TUNING CCATROL,

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

12¢19 4.1
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OPERATION

m, The 2CK Unit may be turned OFF by depressing the FILAMENT FOWER STOP
button,

S 3, REDUCING POWER,

The power may be reduced to the predetermined level by operating the
- POWER LEVEL control to the IOW position and touching up the tuning of the
final emplifier plate cireuit,

NOTE

It is recommended that the tuning of the power amplifier stage be
checked several times daily, as the power inpu®t must be maintained
7 within the limits specified by the Federal Communications Commis—
sion, Routine tests of harmonic distortion and audio frequency
response should be made at regular intervals, weekly if possible,
= i These tests will indicate weask or defective tuhes in the audio
system,
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SECTION 5

OPERATORS MATINTENANCE

"~ 1, ROUTINE CHECKS.

The following checks performed once a day should reveal any deviation from
‘normsl operation of the equipment, i

" 8. Cheek plate voltége readings on the 40E and 20K Units,

b. Check plate current readings on the 40E and 20K Units, (Make allowances
for abnormal or subnormal plate voltages,)

Check grid current readings,

[e}

Check frequency of radio frequency output,

JeB

-

Make distortion and frequency response measurements,

[0]

Check the radio frequency line current,

(|2

L]

g. Exanine the varicus components for excessive heating,

—

TABLE OF TIPICAL METER READINGS

METER . 1000 W, LEVEL 500 W, LEVEL

R-F Line Current* 2,0 1.4

8334 Modulator Plate Current (static) 45 50

833A Amplifier Plate Voltage 2480 2600
8334 implifier Plate Current 580 . 360

813 Amplifier Plate Current 125 125

Grid or Plate Current:

813 Grid Current 13 17 : o
833 Grid Current 112 140
. 845 Cathode Current igo 108
6J5G Cathode Current 20 20
Filament Voltage:
813 Filament Voltage 10,0 10,0
833 Amplifier Filament Voltage 10,0 , 10,0

#Qutput Impedance: 250 ohms

;o 12051 -1 5-1
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OPERATORS MAINTENANCE

WARNING

In order to obtain satisfactory tube life the following precautions
must be taken: .

a, Operate all tube filaments within +5% of rated voltage.

b, Do Not exceed rated plate current in any of the tubes during
normal operation of the equipment,

ce 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, FUSE REPLACEMENT.
a. LOCATING BLOWN FUSE.

(1) 40E FREQUENCY CONTROL UNIT. - The fuse mounting may be located by
removing the rear cover,

(g) 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,

(b) The primary of the oven heater transformer is also fused, there—
fore, if neither oven pilot light glows, it is likely that this fuse is
blown,

() If the R-F portion of the 40E Unit fails to function, check the
primary fuse in the power supply,

(2) 20K TRANSHITTER UNIT, - All fuses are located on the rear edge of
the 102K-1 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 permanent fault exists, Always replace 2 fuse with one having
exactly the same rating, Refer to the fuse table st the end of this sec—

tion for fuse ratings,

Drdinary appliance typé fuses are used, therefore, if the equipment
fails to operate, inspect thc fuse elements through the mica window in the
top of each fuse, If the blown fuse is not apparent, determine which

5-2 12052
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OPERATORS MAIHTENANCE

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

{a) 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 breskers in the

H=V power supply.

(p) Medium plate voltage failure or filament voltage failure may be due to
blown fuses in the respective transformer primaries,

(¢) The sutotransformer is fused, therefore, since the relays and fila-
ment transformers operate from the autotransformer, failure of either of the
fuses would make the entire 20K Unit inoperative,

3, TUBE REPLACEMENT,

a, 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 dig—
tortion or low output is encountered, A good method of locating a defective
tube is to replace each tube with one known to be in good condition, Extreme
caution should be used in removing the plate and grid connectors from the Type
8334 tubes, The connectors fit very snugly and the tube envelope may be frac—
tured if extreme care is not practiced,

TABLE OF FUSES

20K TRANS:ITTER UNIT.

Item No, Description Specification 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. Tnit D
25 845 Fil, primary fuse 5 =mp., Unit D
26 6J5G Fil, primary fuse 5 amp, Unit D
27 Bizs primary fuse 5 amp. Unit D
28 833A Mod, fil, pri, fusc 10 amp. Unit D
29 833A PA fil, pri, fuse 10 amp, Unit D
30 1000 volt supply pri, fuse 5 anp. Unit D

40F FREQUENCY CONTROL UNIT,

49 Crystal heat fuse (2} 1.5 amp. 250 v
1-1/4% x 1/4" cartridge

12053 5-3
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OPERATORS MAINTENANCE

50 Crystal heat transformer .5 amp, 500 v
fuse 1-1/4" x 1/4" cartridge
51 Power transformer fuse 3 amp, 250 v

1-1/4" x 1/4" cartridge

5-4 12054
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SECTION 6

PREVENTIVE MAINTENANCE

1, GENERAL,

The greatest enemy of wninterrupted 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 assembly,

2, CLEANING.

a, 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 aceumulates in any part of the equipment, It is important
that veriable condenser plates be kept free from dust to avoid flashover on
modulation peaks. '

b. AIR FILTER, - The air filter in this equipment is of the spun glass type
and is not washable, The entering side should be cleaned off with a vacuum
cleaner at regular intervals and the element replaced after 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 contactor 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 vwhich have excessive
hum are usually not seating properly, Dirt on the pole faces is the most likely
cause of this and may be removed by washing with gasoline,

4, LUBRICATION,

. BLOWER MOTOR. - The blower motor is equipped with oil cup which should be
filled at frequent intervals, Use a light machine oil such as Socony Vacutm,
Gargoyle Arctic C,

b, TUNING MOTORS. - The bearings and gears of the tuning motors should be

Jubricated at the same time as the blower motor with the same lubricant, Wipe
of f the excessive lubricant to prevent dripping,

5_ CRYSTAL OVEN THERMOSTATS,

Due to vaporization of mercury at make and break of the circuit, a small
amount of mercury condenscs at the top of the capillary tube, This is evidenced
- by an increase in crystal oven temperature rise of approximately 1/2 to 1 degree
per year, To correct the thermostat, remove from the erystal oven and place
in dry ice until the entire mercury column has contractéd into the bulby,
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SECTIOH 7

CORRECTIVE MAINTENANCE

1, GENERAL,

~ ' Tn 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 shooting and adjust—
ments not normally encountered by the operating personnel,

It 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 of wiping
contacts, cable plugs, relays, etc,, should be made more frequently in order to
keep the equipment in good conditionm,

It is a good policy when making cheeks 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 checks and voltage
- measurements in circuits still operative may be helpful in isolating the trouble,
For this purpose 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 end 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, §

Reédings taken with a 1000 ohms per volt meter with a 2,5 mh series chokes

Tube Description 1000. W 500 W
635G Cathode to ground 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
4 12056 i
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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

813 Filament CT to ground 40 40
Grid to ground 175 190
Filament CT to screen 140 140 .
Filament CT to plate 2170 2220

3, TYPICAL AUDIO FREQUENCY DATA.

Frequency Response at 50% modulation, 1000 W carrier.

30 - +0.5 3000 0
50 +0.1 5000 -044
100 0 7500 ~-1.8
300 0] 10000 -1.3
1000 0

12000 ~0.6
| Input level (500 ohm input) for 100% Mod.

500W +16 dbm* 1000W +16 dbm*

Residual Noise Level Below 100% Mod. Level

500 W 70 db  1000W 67 db

Distortion, % rms

1000W 100% Mod. 5od W_100% MOd.
Frea. % Frea. 2 | Frea. % Frea. %
Sd 0.85 1000 10 50 0,75 1000 0,8
100 0455 5000 1.3 100 0.65 5000 1.7
400 0.70 7500 1.2 400 0.70 7500 242
Carrier Shift at 100% Mod. with 400 cps.
1000W  -3% 500W-1.5%
*Zero level — 1 milliwatt 600 ohm base,
7=2
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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
adjustment 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 transformers,

5. TUBE FAILURE,

The most frequent cause of trouble in transmitting equipment is tube failure,
If a fault occurs in the equipment, isolation of the circuit at fault is help- -
ful in determining the locaticn of the defective tube, Defective tubes causing:
an overload in power circuits may usually be located by inspection, It will
be found 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 replaced
if defective, Tubes with electrical 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 1. in Section 5 for a
table of typical meter readings,

6, TROUBLE SHOOTING,

a., ISOLATING THE TROUBLE,

(1) Before starting any extensive set of tests, check the position of all
switches and controls and make sure they ave in the correct position,

(2) Check all door and panecl interlocks to see that they are functioning
properly, '

(3) Check fuses and cireuit breakers,

(4) Check the circuits in order of succession they are made cperative in
the process of starting the treansmitter,

(5) Check all meter readings against the TABLE OF TYPICAL MEIER READINGS
in SECTION 5,

(6) Make a visual inspection of all 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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CORRECTIVE MAINTENANCE

7, TROUBLE SHOOTING CHART,

PROBABLE GAUSE

TROUBLE : SYMPTOMS
Fgilure of filament No filament volbtage on
voltage supply any tube, Relays won't
operate

Autotransformer fuse
blown, Defective auto-
traensformer,

Failure of individual| Certain tubes do not

¥ilament transformer fuse

(medium voltage)

filament supplies light blown, Defective filament
transformer, Filament re—
lay not closing or making
contact,
Failure of plate No type 845 plate Interlock switches not
_ voltage supply current operating, Bias supply

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

. Failure of plate Ho type 833 or 813
voltage supply. plate current
(High voltage)

Interlock switches not op-
erating, Bias supply not
operating, Overload re-
lays open, (Dirty con-
tacts,) Defective trans-—
former, Defective iubes
or checkes, 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,
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TROUBLE

SYMPTOMS

PROBABLE CAUSE

Power amplifier
not neutralized

Grid current varies when
tuning through resonance
with the plate power to
the final cut off,

Maximum grid current is
not obtained when the
plate circuit is at
recsonance,

Transmitter ceannot be
modulated 100%

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,

Distortion

Distortion check shows
more than the allow
able smount,

Bias changed on the modu-
lator tubes affecting the
static plate current, De-
fective components in
feedback network,

Defcetive tubes,

8, SERVICING THE EQULPMENT,

Refer to SECTION 3, INSTALLATION AND INITIAL ADJUSTMENTS of this instruction
book for information on how to get at the various components for servicing,

SEGTION 3 also outlines the various steps vwhich must be taken to adjust

equipment for proper operation when the servicing has been performed,

the
Refer

+o SECTIONS 5 and 6 for additional information on servicing the equipment,

12060
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20K SERIES R=F TANK COMPONENTS

550=1600 Kc, *

Frequency Unit "B Unit "B" Unit "B"
(ke) Item 4 Item 7 _ltem 154
550 - 650 901 2101 00 574 0148 40 904 2151 00
650 = 825 901 3601 00 57& 6148 40 904 2151100
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 "C"
ke Item 31
550 - 650 904_2201 00
650 - 825 904 2101 00
825 - 1000 904 2101 0O
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,

’ 12094-1
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SECTION 8
UNIT A = §2H-4 METER PANEL PARTS LIST
' MFR,CODE| MFR, TYPE
"ITEM FUNCTION DESCRIPTION NO, 1 or CAT,NO,| PART NUMBER
1 RF Line current METER; A~C thermocouple | 49100 135 459 0132 00
meter assembly; O=3 amperes

R-F; 12 ohms; 0,6 MA;
6 ohms lead resistance;

3“ X 3“ X 3“'
2 8334 Mod, plate METER: D-C mi¥ijemeter; |49100 721 450 0010 0C
current meter 0-800 MA; 4Q scale di-

visions 20 MA per divis-
ion; 0,125 ohms; 2%;
permanent magnet moving

| 3{3! 8334 plate voltage | METER: D-C volt meter; 49100 731 - 458 0132 00

meter 0-4 kilovolts; 2%; 40 Special
. scale divisions 100
volts per division;

T~ | 0-10 MA d-c,
\

BIEE . e ecisnnar MR :
4 833A plate current | METER: 0-~1000 MA d~c; 41970 27 450 0011 QO
meter 50 scale divisions 20 .

MA per division; 2%
accuracy; 2-3/32" x 3"

X 3‘1/8 "-
5 |813 amp, plate METER: 0-300 MA d-c; 49100 731 450 0008 00
current meter 60 scale divisions 5
MA per division; 0,33
ohms 2%.
6 Grid or plate | METER: 0-200 MA d~c3; 49100 731 -~ 458 0742 00
current meter 40 scale divisions § Special

MA per division; 48 ohms

T Filament voltage METER: 0-15 v a~c; 30 49100 734 452 0003 00
meter scele divisions 0,5 -
volts per divisicen; 210
ohms 27%;

5 v = 0,2 watis

10 v = 0,5 watts

15 v -~ 1,25 watts power
consunption,

8 = [|Meter Lamp bulb BULB: 110 v; 55 MA; 6 18860 S<6 262 3330 00
watts candelabra base;
9/16" dism; 1-7/8" long,

12062 _3 8-1
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UNIT B - 11K-4 OUTPUT CIRCUIT PARTS LIST

MFR,CODE { MFR, TYPE

ITEM FUNCTION ' DESCRIPTION NO. - | or CAT, NO.{PART NUMBER
/, e e : e = -
f 1 Plate voltage metet RESISTOR: Fixed; 100,000} 34500 728 1004 0O
£ multiplier ohms +1%; 14,4 watts; - S
\\\“ﬁ- : wire wound; 1200 v max; : )
Ao T A2 MA waxs B/B" diempinteo o T L L
i M ._.,._.._—-'"""'—"__—\—//' :
2 | High pover var, GAPACITOR: 500 mmf per Xv-500<kp | 920 3900 00

loading cap, sect; variable; dual 6500 |
section; 3-3/8" x
4-1/8" x 10-15/16",

3 | High power fixed | CAPACITOR: Micaj; 0,0005 | 9110 6L 906 3501 00
loading cap, nf +5%; 5000 TV; 60 cpsy
: 1~1/4" x 2-1/4" x \
3_1/8“.
4% | 833A amp, plate = | CAPACITOR: Mica; O, Q001 | 9110 A | 901 3801 0O
tank cap, nf +5%; 20,000 TV; tu- :

bular case; 60 cps;
cast aluninun ends; 4"
x 5" x 6-1/2",

CAPACITOR: Micajy 0,0006 9EIO 51 901 3601 Q0
nf +57; 15,000 TV; tu- -
bular case; 60 cps; casi
aluninum ends; 4" x 5"
x 6=1/2%,

CAPACITOK: Miea; 0,0005 | 38110 77 901 3501 00
mf +5%; 20,000 TV; tu- | 9110 51
bular casej; 60 cps; :
cast aluminum ends; 4"
x 5" x 6-1/2", '

CAPACITOR: Micaj; 0,0004 |9110 51 901 3401 OO0
mf +5%; 20,000 TV; tu~
bular case; 60 cps;
cast aluminum ends; 4"

x 5" x 6=1/2",

{ CAPACITOR: Mica; 0,0003 | 9110 i 901 3301 00
mf +5%; 20,000 TV;. tu-
bular case; 60 cps;

east aluminum ends; 4"

x 5" x 6-1/2",

* RF components used in]a particular transmitter Will depepd on the opgrating
frequency,

= - 206
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PARTS LIST

UNIT B - 11K-4 OUTPUT CIRCUIT (Cont,)

MFR,CODE | MFR, TYPE
ITEM FUNCTION . DESCRIPTION NO, or CAT, ¥0O,| PART NUMBER
5 | 8334 amp plate CAPACITOR: Mica; 0,002 | 9110 30B 911 2202 00
‘blocking capacitog mf +5%; 8000 TV; 14-24
) brass stud terminals;
2_3/ "o 3_?/ v o 4u‘
6 H.Y. bypass CAPACITOR: Mica; 0,0005 | 9110 30B. 911 3502 00
capacitor nf +10%; 8000 TV; 14-24| ‘
brass stud terminals;
2_3/81! e 3_7/8n % 4u.
w‘;\bhﬁu\‘ s i
7# t 8334 amp, plate COIL: 113 =k 41 turns; | 8300 £GD-14GD 574 0148 40
tank coil 15-1/4" long; 8-1/2" 2
wide; X801 neutrsalizing 713>
COil',mx, «M\C*f :
COIL:[72,5 mh; 33 turns; | 8300 GG-143D | 573 0148 40
15-1/%* long; 8-1/2"
wide; X801 neutralizing
codl,
COIL: 49,8 mh; 26 turms; | 8300 3B-148D 572 0148 40
15-1/4" long; 8-1/2"
wide; X801 neutralizing
goil,
8 R¥ choke 1line COIL, CHOKE: RF; 1 mh; 31690 4534 240 3000 00
current meter 1 amp; 2,5 ohms +10%;
leads multiple-pi-duo~-lateral
wound; ceramic form;
1-1/2" diam; 4" long,
9 833A amp, RF plate | COIL, CHOKE: 4 mh; #22 | 8300 Y-2562 | 508 2582 00
choke double silk enameled
wire; 3-1/2" high;
6-1/2" long,
10 |Monitor coupling ~ | COIL: #22 copper wire; 8300 571 0700 30
coil | coil rider; 56 turns;
1-13/16" Wlde; 3_7/8u GA=-TOOG
long,
11 |Thermocouple, line | METER: A-C meter assem- | 49100 459 0230 00
current meter bly; 0-3 amps RF; 1,2
watts,
¥ RY components used in} a particular transmitter fill depeﬁd on the operating
frequency,
12064 -1. 8-3
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UNIT B - 11K-4 OUTPUT CIRCUIT (Cont.)

PARTS LIST

ITEM FUNCTION

DESCRIPTION

NO,

MFR,CODE

MFR.TYPE

or CAT, NO,

1z

13 | Tuning motor

assembly

14 | Tuning motor

assembly

15

Low power fixed
loading capacitor

15A% Trans, line pad
capacitor

% BRF components nsed in

Power change relay

CAPACITOR: Mica; 0,0006

a particular transmitter

RELAY: Circuit controlj
ac; 540 ohms; 110 v;

position,
MOTOR ASSHMBLY: 3,44

2-3/16" x 3-3/16" x
3"3/4‘" ®

MOTOR: Permanent split

phase reversible 24 v;
60 cps; 2,4 amps; 36
watts,

MOTOR ASSEMBLY: 3,44
rpm; rated ‘load 2,5

in=lb; 2-3/16" x 3-3/16'
x 3-3/4"

MOTOR: Permanent split

phase reversible; 2,4
amps; 36 wattbs; 24v;
60 cps,

CAPACITOR: Mica; 0,001
nf +5%; 5000 TV; 60
cps; 10-32 screw ter-
minals; 1=-1/4" x
2-1/4" x 3-1/8",

CAFACITOR: Miecaj; 0,0015
mf +5%; 6000 TV; 60

cps; tubular case; cast
aluninum ends; 2-1/2"

x 2-13/16" x 3-13/16",

CAPACITOR: Micaj; 0,001
nf +5%; 6000 TV; 60
cps; tubular case; cast
aluminum ends; 2-1/2"

x 2-13/16" x 3-13/16",

mf +5%; 6000 TV; 60
¢ps; tubular case; cast
aluminum ends; 2-1/2" x

2-13/16" x 3-13/16",

0,06 smps; mount in any

‘rpm; rated load 7 in-lbj

9110

9110

9110

28600

8300

1040

3300

1040

9110

frequency,

sk

will depe

hd on the ope

1507-MX

GA~1304C

1:2

GA-134G

1:2

6L

59

6L

59

PART NUMBER

407 1000 00
571 1304 30
230 7000 00
5%3 1304 30

230 7000 00

| 906 2101 00
904 2151 oo‘
904 2101 00
-904 3601 00

rating
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PARTS LIST

UNIT B — 11K-4 OUTPUT CIRGUIT (Cont,)

ITEM

FUNCTION

DESCRIPTION

MFR,CODE
NO.

MFR, TYPE
or CAT, NO,

PART NUMBER

15B

16

kS

18

13

20

Z1

22

Inductance

Lew power var,
loading capacitor

Heutralizing
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

COTL ASSEMBLY: #L4 cop-
per wire; 56 turus;
coil rider,

CAPACITOR: Variable;
dual section; 500 mmf
per section; 1/4" shaft
3-6=32 mtg, holes;
1-15/16" x 4-1/8" x
11-5/16",

SWITCH: Knife switchj;
single pole gingle

throw; 25 amps; copper

blades and clips; 3/4"

x 2u.

CAPACITOR: Mica; 0,001
nf +5%; 5000 TV; 60
cps; 10-32 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 mexs 1-7/32"
diam; 8-1/2% long,

CAPACITOR: Mica; 0,004
nf +5%; 6000 TV; 60
cps; 10-32 screw ter-
minals; 1-1/4" x 2-1/4"
x 3~1/8".

CAPACITOR: Mica; 0,004
mf +5%; 6000 TV; 6C
cpg; 10-3p screw ter-
minals; 1-i/4" x 2-1/4"
% 3""1/8"'.

CAPACITOR: Mica; 0,00 2
mf +5%; 5000 TV; 60
cps; 10-32 screw ter—
minsls; 1-1/4% x 2-1/4"
X 3"'1/ 'y .

8300

6500

44970

9110

34500

9110

9110

9110 -

707

6L

0714

6L

6L,

6L

508 2140 20

920 3900 00

260 4010 00

906, 2101 00

710 6542 00

906 2401 10

906 0208 10

306

2101 00

‘ 12066 -1
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PARTS LIST

WIIT B » 11Xed OUTPUT GIRGUIT (Cont,)

ITEM FUNCTION

DESCRIPTION

MFR,CODE
NO,

MFR, TYPE
or CAT, NO,

PART NUMBER

23 | Low power fixed
loading capacitor

24 | Low power fixed
loading capacitor

CAPACITOR: Mica; 0,004
mf +5%; 3000 TV; 60
cps; 10-32 screw ter-
minals; 1-1/4" x 2-1/4"
x 3-1/8",

CAPACTTOR: Micaj 0,0005
mf +5%; 5000 TV; 60
cps; 10-32 screw ter-
minals; 1-1/4" x 2-1/4"
X 3_1/ "o

9110

9110

6L

6L

906 2401 Q0

906 3501 00

www.SteamPoweredRadio.Com
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PARTS LIST

UNIT G - 33J-6 RF AND MODULATOR UNIT

ITEM FINCTICN

DESCRIPTION

MFR,CODE
No,

MFR, .-TYPE
or GAT, NO.

PART

NUMBER

1 Int, amp, grid
resistor

2 Int, amp grid
meter shunt

3 Int, amp screen
dropping resistor

4 Pover amp, grid
meter shunt

5 Power amp, grid
resistor °
6 Parasitic suppres=-

sor resistor

7 Parasitic suppres~
sor resistor

8 Feed-back

resistor (4)
9 Feed~back
resistor (2)

RESISTOR: Fixed; 15,000

ohms +10%; wire wound;
4 watts; 274 v max; 18
ma max; 11/32" diam;
1-3/4" long,

RESISTOR: Fixed; 0,25
olms +1%; wire wound;
1 watt; 0,50 v max;
2,000 ma max; 9/16"
diam; 1" long.

RESISTOR: Fixed; 40,000
ohms +10%; 34 watts;
wire wound; 1175 v max;
29 ma max; 21/32" diam;
4" long,

RESISTOR: Fixed; 0,25
ohms +1%; wire wound;
1 watt; 0,50 v max;
2,000 ma max; 9/16"
diam; 1" long,

RESISTOR: Fixed; 2000
otms +10%; 100 watts;
wire wound; 445 v max;
223 ma max; 27/32"
diam; 6-1/2" long,

RESISTOR: Fized; 50
olms +20%; 7 watts;
brass sprayed endsj;
3/8" diam; 4" long,

RESISTOR: Fixed; 50
ohms +20%; T watts;
brass sprayed ends;
3/6" diam; 4" long,

RE3ISTOR: Fixed; 50,000
ohms +5%; T.2 watts;
wire wound; 600 v max;
12 ma max; 7/16" diam;
2" long,

RE3ISTOR: Fiwed; 5000
ohms +10%; 2 watts; 100
v max; 20 ma max; 5/16"
diam; 1-3/4" long,

34500

23600

34500

23600

34500

6400

6400

34500

23600

Brown Devil

Wid

Wik

0611

Globar = A

Globar - A

20 watt
BD

BT2

710 1154 20

722 0256 00

710 4404 20

722 0256 00

710 5242 00

712 1400 0O

1400 Q0

712

710 2504 10

706 5420 00

12068
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UNIT C - 33J-6 RF AND MODULATOR UNIT (Cont,)

PARTS LIST

MFR, CODE

. MFR, TYPE

ITEM FUNCTION DESCRIPTION NO. or CAT, NO,| PART NUMBER
10 } Modulator grid RESISTOR: Fixed; 100,000| 23600 BT2 706 1004 20
resistor (2) ohms +107; 2 watts; 447| :
v max; 4.4 ma max;
5/16" diam; 1-3/4" long
11 | Audio driver grid | RESISTOR: Fixed; 250,000| 23600 BT2 706 2504 20
resistor (2) ohms +10%; 2 watts; 500
v max; 2 ma max; 5/16"
diam; 1-3/4" long,
12 } Speech amp. plate | RESISTOR: Fixed; 50,000 | 34500 0224 710 3504 20
_ resistor (2) ohms +10%; 6 watts; 600 -
v max; 12 ma max; wire
wound; 21/32" diam; 2"
long,
13 | Speech amp, plate | RESISTOR: Fixed; 25,000 | 34500 0213 710 3254 20
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 23600 BT1 704 1457 40
coupling resistor| megoim +20%; 0,25 watt;
(2) 500 v max; 0,50 ma max;
1/4" diem; 1-1/4" long,
16 | Speech amp, RESISTOR: Fixed; 500 34500 Brown Devil| 710 1500 20
cathode resistor | ohms +10%; 10 watis; 70
v max; 141 me max; wire
wound; 11/32" diam;
J'.—3'/4 " long,
17 | Speech amp, RESISTOR: Fixed; 0,25 23600 WW4 722 0256 QO
cathode meter ohms +1%; wire wound;
shunt 1 watt: 0,50 v max;
2000 ma max; 9/16"
diam; 1" long,
19 { Input trans, RESISTOR: Fixed; 7500 23600 BT2 706 7500 20
terminating onms +10%; 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 23600 BT2 706 5004 20
resistor (2) ohms +20%; 2 watts; 31,6
v max; 63,2 ma max; ’
5/16" diam; 1-3/4" long.
§-8 12069
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PARTS LIST

NIT C - 33J-6 RF AND MODULATOR WNIT (Cont)
MFR,CODE | MFR. TYPE
ITEM FUNCTICKN DESCRIPTION NO, or CAT, NQ.j{PART NIMBER
25 | Int, amp, grid CAPACITOR: Mica; 0,001 9110 oL 950 2101 20
coupling capacitod mf +10%; 5000 TV; 2000 | 40300 A-50
WV; 6-32 screvw ter— 42100 X
mingls; 0,5" x 1,3" =
1.8:1.
26 | Int. amp grid CAPACITOR: lMiea; 0,01 9110 9L 925 1101 20
tank bypass mf +10%; 2500 TV; 1200 40300 A-50
WV; 6-32 screw ter- 42100 XM
mlnals, 05" & d 3" X
8“
27 | Int, amp, grid CAPACITOR: Variable; 6500 X 921 3400 00
tuning capacitor single section receiv-
ing type; 16-475 muf;
6-32 serew terninals;
3-3/8" x 3-13/16" x
4-1/8",
28 Int, amp, filament GKPACITOR. Micas 0,01 9110 9L %25 1101 20
bypass (2) mf +10%; 2500 TV; 1200 -| 40300 A-50
WV; 6-32 screw ter— 42100 XM
ll'l"nalp, 3_3/8" :
3-13/16" x 4-A/8"
29 Int, amp, screen CAPACITOR: Miea; 0,0005 | 9110 9L 50 3501 20
bypass nf +10%; 5000 TV; 2000 40300 A=50
WV; 6-32 screw ter- 42100 XMB
mlnals, 0,5% x 13" x
8||
30 {Int, amp, plate CﬂPﬁEITOR: Miea; 0,001 9110 6L 906 2102 00
blocking capeci= mf +10%; 5000 TV; 60
- tor cps; 0—32 screvw ter—
minals; 1-1/4" x 2-1/4"
x 3= l/u "
31¥% | Int, amp, plate CAPECITOR: Mica; O, 002 309110 59 904 2201 00
capacitor nf +5%; 6000 TV; 60
cps; tubular case;
e 1/9" x 2-13/16" %
10169,
CAPACITOR: Hica; 0,001 9110 6L 904 2101 QO
uf +5%; 6000 TV; 60 \
cps; tubular case;
e 1/2" x 2-13/16" x
3ﬂ13/lb“ g
# components used id a particular transmitter will depehd on the op¢rating
Rr frequency.
. 12070 1 8-9
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PARTS LIST

UNIT G ~ 33J-6 RF AND MODULATOR UNIT (Cont,)

ITEM

FUNCTION

ESCRIPTION

MFR,CODE
NO,

MFR, TYPE
or CAT, NC,

PART NUMBER

32
33
S . 1'34
35
36

39

]

Power amp, grid
bypzss

Power gmp, fil~
ament bypass (2)

Audio driver plate
blocking
cepacitor (2)

Speech amp, de-
coupling
capacitor -

Feedback capacitor

(2)

Int, amp, grid
tank coil

frequency,

CAPACITOR: Mica; 0,0006

mf +5%; 6000 TV; 6C
eps; tubular case;
2.1/0" x 2-15/16" %
3~13/16",

CAPACITOR: Mica; 0,0004
nf +5%; 6000 TV; 60
cps; tubular casej;
aqjov » 0316 x
3-13/16",

CAPACITOR: Mica; 0,001
nf +10%; 5000 TV; 2000
WV; 6-32 screw ter-
fitnals; 00" k3" %
1'8".

CAPAGITCR: Mica; 0,01
nf +10%; 2500 TV; 1200
WV; 6-32 screw ter-
minals; 3-3/8" x

3-13/16" x 4-1/6",

CAPACITOR: Paper; 0,25
mf +10%Z; 1200 TV; 600
WV; wire leads; 11/16"
x 1-3/4" x 2-5/32",

CAPACITOR: 0il-filled
paper; round case; 1,0
nf +10%; 3000 TV;
15,008 WV; solder lugs;
aluminum casej 1-1/2"
dism; 4~1/2" long,

CAPLCITOR: Paper; rect-
angular aluminum case;
0,5 mf +10%; 1200 TV;
600 WV; wire leads;
11/32“ x 1_7/ "oy 3&1.

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

components used if a particular transmitter

' 9110

9110

9110
40300
42100

9110
40300
42100

9110

9110

9110

8300

will depsd

59

)

.59

9L
A-50
M

9L
A-50

CCA-AY

TLA

COA-AY

GA-T0CC

nd on the op

994 3601 00"

904 3401 00

950 2101 20

925 1101 20

931 1022 00
T

930 7200 QOO0

931 4200 00

571 0700 30

prating
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PARTS LIST

UNIT G - 33J-6 RF AND MODULATOR UHIT (Gont )

www.SteamPoweredRadio.Com

= MFR,CODE{MFR, TYPE
ITEM} - .FUNCTION DESCRIPTION NO, |or CAT. NO, | PART NUMBER
40 | Int, amp, plate "COIL: 40 Turns of 3" I 86300 ¥-6323G 508 6323 70
tank coil D, Edgewise Ribbon; ’
| 1/16" x 1/4%; motor -
driven contact dise;
4-1/4" diam; 9-1/4"
long,
41 | Int, amp, plate COIL, CHOKE: Winding 8300 GA-260A 571 0460 10
choke 5-1/2" of guadruple
bank, #24 DSC wire;
soldering lugs; +1%;
7" long; 1" diam,
42 | Parasitic sup- COIL:
prassor coil (2
43 | Audio driver TRANSFORMER: Pri: 3000 7800 7E6 667 5630 00
transformer v; 80 ma; Secs 3000 v;
50 ma max; 4% x 4™ x
5-3/16",
44 | Speech amp, input | TRANSFORMER: Pri: 77 44500 T-44212 | 667 6760 00
transformer ohms; line to grid; 500
to 15,000 ohms +1 db
from 30 to 15,000 cps,
2-5/8" x 3~1/8" x
3—5/8"
50 [ Modulator grid CAPACITOR: 0il-filled 9110 TJU 930 7220 Q0O
coupling cap= paper; 0,25 mf +10%;
acitor (2) 4000 TV; 2000 WV;. 10-32
s screw terminals; lead
pldted steel case;
1-1/16" x 2-1/8" x
2“7/8 "
51 Feedback capacitor | CAPACITOR: Mica; 0,00005 | 9110 SL 950 4501 20
(4) mf +10%; 5000 TV; 2000 | 40300 A=50
WV; 6=32 screws in casej 42100 XM
0.5‘-( < 1.3n % 1‘810.
53 | Input trans, ter- | CAPACITOR: Mica; 1,000 40300 C 909 2103 20
minating cap- mf +10%; wire lead ter< 9110 1w
acitor (2) minals; 1/2" diam; 42100 | MW
1-5/8" long, -
55 | Audio driver freq, | CAPACITOR: Paper; 0,03 9110 DT 931 3520 00
comp, grid mf +10%; 1200 TV; 600 4
capacitor (2) WV; cardbosrd case;
wire lead terminals;
1/2" dism;1-5/8" long,
12072 -1 8=11,


http://www.SteamPoweredRadio.Com

PARTS LIST

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

ITEM FUNCTION

DESCRIPTION

MFR,CODE
NO,

MFR, TYPE
or CAT, NO,

PART NUMBER

Feedback cap-
-acitor (2)

60

Int, amp, grid
tuning motor

Int, amp, plate
tuning motor

CAPACITOR: Mica; 2000

MOTOR: Permanent split

mmf +107%; 900 TV; 500
WV; 1/4" x 3/4" x 3/4"
with 1-1/4" radial wire
leads,

phase reversible; 24 v;
60 cps; 2,4 amps; 36
watts; 2" x 2-3/16" x
3-3/4%,

MOTOR ASSEMBLY: 3,44
rpm; rated load 2,5
in-lb; 2-3/16" x
3-3/16" x 3-3/4",

MOTOR: Permanent split
panase reversible; 2,4
amps; 36 watts; 24 v
60 cps,

9110
40300

8300

8300

1640

1WLS
CLS

GA-~1304C

GC-1304C

909 2203 20

571 1304 30

573 1304 30

230 7000 00

www.SteamPoweredRadio.Com
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PARTS LIST

UNIT D — 102K-1 RELAY AND POWER UNIT

ITEM FUNCTION

DESCRIPTION

MFR,CODE
Ko,

MFR, TYFE

or CAT, NO,

PART NUMBER

1 | Main f£il, power

contactor

2 | 833 Fil, power
contactor

3 Time delay relay

4 Plate power con-

tactor

5 6J5G fil, trans,

6 833 Mod, fil,
trans,

1 833 amp, fil,
trans,

RELAY: Power contactor;
2 poles normally open;
15 amps; 110 v; 60 cps
operate coil; 2-3/4" x

3" X 5"'

RELAY: Power contactor;
2 poles normally open;
15 amps; 110 v; 60 cps
cperate coil; 2-3/4" x
3“ x 5’"-

RELAY: Time delay; con-—
tinuous duty; 110 v; 60
cps; 1 normally open
contact; 2-30 sec, de-
lay; 3 amps; 220 v max;
3 x 3-1/8" = 5-7/8",

RELAY: Power contachor;
3 NO circuits; 25 amps;
110 w; 60 cps operate
coil; 3" x 3" x 5-7/8",

TRAISFORMEE: Fri: 100,
105, 110, 115, 120 v;
20 VA; 50/60 cps; Secs
6,3 v; 20 VA; 3,0 amps
rms; 2-9/16" x 2-13/16"
x 3_5'/16“' 5

| TRANSFORMER: Pri: 100,

105, 110, 115, 120 vj
230 V&3 50/60 cps; Sec:
10,11,11,5 v; 20 amps
rms; 230 VA; 4-9/16™ x
4-5/8" x 5-3/4",

TRANSFORMER: Pri: 100,
108, 110, 115y 120 v3
230 V&; 50/60 cps; Sec:
10, 11, 11,5 v; 20 amps
rms; 230 VA; 4-9/16" x
4-5/8" x 5=3/4",

28600

28600

900

900

7800

7800

7800

5055

5055

Bul 811

702

2B1~20

2B3~60

2B3-60

401 9000

401 9000

402 0005

401 5800

£62 5083

662 5112

662 5112

00

00

00

00

00

00

00

12074
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PARTS LIST

UNIT D — 102K-1 RELAY AND POWER UNIT (Cont,)

ITEM

FUNGTICN

DESCRIPTION

MFR,.CODE
NO,

MFR, TYPE
or CAT, NO,

PART NUMBER

10

Tl

12

13

14

15

B45 cathode
resistor

845 plate current
meter shunt

Main fil.circuit
rheostat

833 fil, rheostat

Tuning resistor

(3)

Autotrans, control
and fil, power

Tuning motor
transformer

Bi3 fil,
transformer

RESISTOR: Fixed; 1000
ohms +10%; 50 watts;
224 v maxj 224 ma maX;
wire wound; soldering
lugs; 21/32" diam; 4"
long,

RESISTOR: Fixed; 0,25
ohms +1%; 1 watt; 0,50
v max; 2000 ma maX;
wire wound; 9/16" diam;
1" long,

RESISTOR: 3 terminal
rheostat; 4 olms; 50
watbs +5%; 3500 ma max;
2-5/16" diam; 2-1/4"
long,

RESISTOR: 3 terminal
rheostat; 3 omms; 100
watts; 5750 ma max;
3-1/8" diam; 2-5/8"
long, :

RESISTOR: Fixed; heater
element; 20 ohms +107%;
110 v mex; 6 amps maX;
660 watts; 2-1/4" diam;
3-5/8" long,

TRANSFORMER: Pri: 210,
220, 230 v; 600 VA;
50/60 cps; Sec; 110 v;
5,45 amps rms; 600 VAj
4-9/16" x 5-1/4" x
5-3/4".

TRANSFORMER: Pri: 110 v;
145 V&; 50/60 cps; Secs
24 v; 1,5 amps rms; 4"
x 4" x 5-3/16";

TRAISFORMER: -Pris 100,
105, 110y 115, 120 vy
60 VA; 50/60 cps; sect
168,3%,5 v 5,0 amis
rms; 3-7/16" x 3-9/16"
x 4-3/8",

34500

23600

34500

34500

48500

7800

7800

7800

0405

WW4

"J 11

"J‘!I

. 4D-61

4A-50

2B1-40

710 4142 QC

722 0256 00

736 4200 00

736 3000 00

711 0003 00 ~

664 1333 00

664 3971 OG

662 5750 00
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PARTS LIST

UNIT D - 102K-1 RELAY AND POWER UNIT (Cont.)

ITEM FUNGTION

DESCRIPTION

MFR,CODE
NO,

MFR, TYPE
or CAT, NO|

PART NUMBER

16 | 845 fil,

transformer

17 | Plate power over-

load relay

18 | Plate power over-—

load relay

19 | Tune=Operate

switeh

20 | €13 cathode

resistor

Autotransformer
fuse

21

Autotransformer
fuse

22

Tuning motor fuse

23

24 1813 fil, power
pri, fuse

-]

-

TRANSFORMER: Pris: 100,
105, 110, 115, 120 v;
125 VA; 50/60 cps; Sec:
2,5 v 6fy 10 v Gl 40
amps mms; 4" x 4" x

5-3/16",

RELAY: Overload; Solen-
oid; 16 amps; 60 cps;
1 normally closed cir-

cuits 3 amps; 220 v max|-

"z 3_1/ " o 5__7/ "

RELAY: Overload; Solen—
oid; 16 amps; 60 cps;
1 normally closed cir-
euit; 3 amps; 220 v
nmax; 3" x 3-1/8" x
5"'7/8 "o

SWITCH: 3 PST; 15 amps
250 v 4G; 2-5/16" x
2_7/8" x 2_7/811'

RESISTOR: Fixed; 250
ohms +10%; 25 watts;
wire wound; 79 v max;
315 ma max; lug ter-
minals; 21/32" diam;
2" long,

FUSE: Plug; 10 amps; 125
v; 1-1/4" diam; 1-1/4".

long,

FUSE: Plug; 10 amps; 125
vy 1-1/4" diam; 1-1/4"
long,

FUSE: Plug; 5 amps; 125 °

v; 1-1/4" diam; 1=1/4"
long,

FUSE: Plug; 5 amps; 125
vy 1-1/4" diam; 1-1/4"
long, :

7800

900

900

21600

34500

13260
13260
13260

13260

2B3-50

Bul 810

Bul 810

0201

Plug

Plug

Plug

Plug

662 5123 00

403

403

260

710

264

264

264

264

6000

600C

3100

3250

1100
1100
1050

1050

00

00

00

20

0o

00

00

00

12076
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PARTS LIST

DNIT D — 102K-1 RELAY AND POWER UNIT (Cont,)

ITEM

FUNCTION

DESCRIPTION

MFR.CODE
NO,

MFR, TYPE

or CAT, NO,

PART NUMBER

25

26

27

28

29.

30

31

32

33

48

845 fil, power
pri, fuse

6J5G £il,power
pri, fuse

Eias power pri,
fuse

833 Mod, fil.
power pri, fuse

833 PA £il, power
pri, fuse

Pri, fuse 1000 v
supply

Adjusting motor

Adjusting motor

Door switch

Bias interlock
relay

FUSE: Plug; 5 smpsj 125
v; 1-1/4" diam; 1-1/4"
long,

FUSE: Plug; 5 amps; 125
‘v; 1-1/4" diam; 1-1/4"
long.

FUSE: Plug; 5 amps; 125
v; 1-1/4" diam; 1-1/4"
long,

FUSE: Plug; 10 amps; 125
vy 1-1/4" diam; 1-1/4"
long,

FUSE: Plug; 10 amps;125
v 1-1/4" diam; 1-1/4"
long,

FUSE: Plug; 5 amps;
125 v; 1-1/4" diam;
1-1/4" long,

MOTOR ASSEMBLY: 3,44
rpm; rated load 7 in-lb
2-3/16" x 3-3/16" x
3-3/8",

MOTOR:
phase reversible; 2.4
anps; 36 watts; 24 v;
60 cps.

MOTOR ASSEMBLY: 3,44
rpm; rated load 7 in-
1b; 2-3/16" x 3-3/16"
x 3-3/8",

MOTOR: Permanent split
phase reversible; 2.4
amps; 36 watts; 24 v;
60 cps,

SWITCH: Normally open;
with over travel and
pigtail leads; 19/32" x
7/ " x 1“9/16|l’

RELAY: Light duty circui

control;SPDT;6 ohm3500 m
3 v;bgsé l—3?4"ox §£§>4

Permanent split .

13260

13260

13260

13260

13260

13260

8300

8300

21600

% 28600

.
b ]
L]

Plug

Plug

Plug

Plug

Plug

Plug

GA-1304C

GA=13040

3591~5N

1015

264 1050
264 1050
264 1050
264 1100
264 1100
264 1050

571 1304

571 1304

260 2040

407 4800

00
00
00

00

00

30

30

00
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PARTS LIST

UNIT E - 101K-2 CONTROL PANEL

7 MFR,CODE| MFR, TYPE
ITEM FINGTION DESCRIPTION NO, or CAT. NO,| PART NUMBER
1 Fil, power control| SWITCH: 1 NO, 1 NG; pushy 900 N-1010 260 2010 00
station button station; 1-15/16] :
x 2-3/16" x 2-9/16",
2 Plate power SWITCH: 1 NO, 1 NC; push| 900 N-1010 260 2010 00
control station button station;l-15/16"
x 2-3/16" x 2-9/16",
3 Power level SWITCH: 1 pole, 3 po- 259 9900 60
control gition, 1 section;
1-9/16" aiam; 4-3/32"
long,
4 Tuning selector SWITCH: 4 poie, 6 posi- | 7000 259 8700 00
control tion, 4 sections; non-
shorting type; 1-9/16"
diam; 4-3/32" long,
5 Tuning control | SWLTCH: Jack; DPDT3 off | 30300 Y--18914 260 3080 0O
1 normal; 1-1/4" x
1-13/16% % 2-3/16",
6 Meter selector SWITCH: 2 pole, 4 posi- YOOOA 259 2500 00
switch tion, 1 section; non-—
shorting rotor sector;
1-9/16" diam;4-3/32"
long,
74 | Fil,pilot lamp SOCKET: Clear white bullsg 12000 15 262 1360 00
socket eye; finished with
spring to hold discj
1-5/16" dism; 2-3/4"
long,
78 | Fil, pilot jewel | DISC: Golored disc— 262 2370 00
i (Green green; Type 75 mounting;
13/16" diam,
7¢ | Fil, pilot lamp LAMP: Light bulb; 125 18860 262 3310 00
bulb vy 0,027 amps; 3 watis;
3/4" diamj 1-3/4" long.
8A | Plate pilot lamp SOCKET: Clear white bullg 12000 15 262 1360 0C
socket eye; finished with
spring -to hold disc;
1-5/16" diam; 2-3/4"
long,
12078 817
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PARTS LIST
UNIT E ~ 101K-2 CONTROL PANEL (Cont,)

MFR,CODE| MFR. TYPE
TTEM FUNGTION ~°  DESGRIPTION NO. | or CAT. NO.| PART NUMBER

262 2360 00

8B | Plate pilot jewel | DISG: Colored disc-red; | 12000

(Red) Type 75 mounting;
: 13/16" diam,

8C | Plate pilot lamp LAMP: Light bulb; 125 v;| 18860 S-b 262 3310 00
bulb 0,027 amps; 3 watis;
3/4" diam; l-3/4'f long.

6-18 o 12079
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PARTS LIST

UNIT F — 403K-1 POWER SUPPLY

ITEM FUNCTION

DESCRIPTION

MFR,CODE
NO,

MFR, TIPE
or CAT, NO,

PART NUMBER

1) Bias bleeder
registor

2 Bleeder resistor
1000 v supply (2)

5 5%3 fil, trans-
former

6 Bias power trans—
former

i Filter reactor,
bias supply (2)

] 866A fil, trans-—
former

2 Filter reactor,LV
supply (2)

10 | 8724 Fil, trans-
former

o 11 | Filter capacitor,
bias supply

RESISTOR: Tapped, ten
equal sections, multi-
lug; wire wound; 150
watts; 250 ohmy 19.3 V
per section; 787 ma
max; 1-1/4" diam;
g-1/2" lang,

RESTSTOR: Fixed; 50,000
olm; 30 watts; 1250 v
max; 25 ma max; wire
wound; 21/32" diam;

4" long,

TRANSFORER: Pri: 100,
105, 110, 115, 120 v;
20 VA; 50/60 cps; Sec:
5 v 0T; 6.0 amps rmsj

2.9/16" x 3" x 3-5/16".,

TRANSFORMER: Pri: 105,
110, 115, 120, 125 v3
185 VA; 50/60 cps; Sect
365-265=200-0~200-285-
365; 0,36 amps Ims; 265
VA;4-9/16™ x 5" x 5-3/4

REACTOR: 4.0 hy; 0,5
amps; 25 ohm +5%; bias
rectifier filter
reactor,

TRAFSFORMER: Pri: 100,
105, 110, 115, 120 v;
50 VA; 50/60 cps; Secs:
2,5 v CT; 10 amp 1mS;
50 VA3 3-7/16" x 3-1/2"
x 4-3/8",

84 ohm; 3000 i
iy TS

TRANSFORMER; Pri:l0Q,105
110,115,120 v;125 VA;
50 60 cps;Secis v CT;
25 amps rms; 125 VA;
A"y 4-3/4" x 5-3/16",

REACTOR: 8,0 hy:0,3 amps
'T%; +

CAPACITOR: 0il~-filled
paper; 15 mf +10%; 1200
TY; 600 WV; 1-3/4" x

34500

34500

7800

7800

7800

7800

7800

7600

9110

3_3/41! < 4_5/8:1.

0420

2B1-21

2A4-61

8 4-60

2B3-40-1"

8A-50

2B3-51

KG~3150

717 3250 20

710 4504 20

662 5093 Q0

662 5151 00

668 5170 00

662 5390 00

668 4571 00

662 5131 00

930 1320 00

12080 -1
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PARTS LIST
UNIT F - 403K-1 POWER SUPPLY

MFR,CODE}{ MFR, TYPE

ITEM FUNCTION DESCRIPTION NO, or CAT, NO,| PART NUMBER
12 | Filter capacitor, | CAPACITOR: Oil-filled 9110 TJU 930 3620 Q0
. 1000 v supply paper; 4,0 mf +10%;

3000TV; 1500 WV; 10=-32
screw and nut terminals
: 1-1/4" x 4-11/16" x

e 5’_1/2"'

8~ 21 12081
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PARTS LIST

UNIT G - 418K-1 POWER SUPPLY

MFR,CODE| MFR, TYPE
ITFM FUNCTIOH DESCRIPTION NO, or CAT, NO,| PART NUMBER
: Plate power trans-| TRANSFORMER: Pri:ll0 v; | 7800 244611 662 1361 00
former 1000 v 450 VA; 50/60 cps; Secs
supply 1500/1500 or 1250/1250;
0,14 or 0,212 amps IMSj
530 VA; 6-7/8" x T" x
7-1/2".
2 Plate power trans,| TRANSFORMER: Pri: 220 vj 7800 . |4E-80L~2,25"f 664 5040 00
2500 v supply 3780 VA; 50/60 cps; 3
phase; Sec: 1280 v; 69
amps rms; 11-1/2" x
19-1/4" x 20-1/4",
3 Filter reactor, REACTOR: 15 hy; 1,0 amps} 7800 8G~71-S-L 668 3530 00
2500 v supply 65 ohm; 5000 TV; 8-1/4"
x 9-1/4" x 9-1/2",
4 Ventilating blower| BLOWER ASSEMBLY: e 520 0719 00
assembly MOTOR: Alternating 3 230 6000 00
current motor; 1/20 hp 7260 :
110 v; 60 eps; single : S
phase; 1,4 amp; 1750
Tpm; 4_3/411 % 5u ¥ 8",
WHEEL: 4-1/2" diam; 44700 OA 009 2080 00
2.1/2" wide,
WHEEL: 4-1/2" diam; 44700 0A 009 2090 00
2-1/2% wide,
408241 82
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PARTS LIST
UNIT H - 417K-1 MODULATOR UNIT

MFR,CODE| MFR. TYPE

ITEM FINCTION DESCRIPTION NO, or CAT. NO, PART NUMBER
1 Modulation trans— | TRANSFORMER: Class B #od} 7800 TF-Spl 667 7020 00
- former Pri #1s 2125 ohm; Pri

#2: 2125 ohm; 0,25 amp
- balanced; Sec: 5200
ohm; 600 watts; Freq,
+1 db 30-10,000 cps;
9-1/8" x 10-1/2" x

11-1/2",
- denser paper; 4,0 mf +107%;

6000 TV; 3000 WV;
3-3/4" x 4-9/16" x

4-13/16",
3 Modulation REACTOR:. 50 hy; 0,75 7800 8C-90L 668 5870 00
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 20
2500 v supply ohms +10%; 33 watts;

wire wound; 1520 v maxX;
38 ma max; 27/32" diam;
6-1/2" long.

5 | Filter capacitor | CAPACITOR: Oil-filled 9110 TIU-30050 | 930 4320 00
2500 v supply paper; 4,0 mf +10%; .
6000 TV; 3000 WV; 3-3/4
x 4-9/16" x 4-13/16",

8-23 12083 _3
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40F FREQUENCY JONTROL UNIT

PARTS LIST

ITEM

FMNCTION

DESCRIPTION

NO,

MFR,CODE

MFR, TYPE
or CAT, NO,

PART NUMBER

1

Power transformer

Crystal heater
transformer

Filter choke (2)

Crystal heat
control relay (2)

Qscillator screen.
RF choke

Buffer plate RF
choke

Amplifier plate
RF choke

Amplifier plate
tank coil

Crystsl oven heat-

er Unit (2)

TRANSFORMER: Pri: 110 v;
50/60 cps; 230 VAj;Sec,
#A: 500/500 v; Sec, #2t
5.0 v; 3,0 amps rms;
See, {3+ 6,5 and 2,5 v

CT; 4,5 amps rms; 230: |

VA; 4-5/16" x 4-1/2"
X 5"-’?/32.'-0

TRANSFORMER: Pri: 115 v;
25 VA; 50/60 cps; Sec:

7800

-

- 7800

12-10-7,5 v 2 amps rmsg-:

25 VA; 2-9/16" x
2-13/16" x 3-5/16",

C0IL, CHOKE: 10 hy; 0,2
amps; 105 ohm; 3000 TVj
2-1;/16"x 3=T/16" x
3"'1 2" .

RELAY: Single wound
quick acting; de; 2500
ohmy 6 to 12 v; single
point; 1-15/64" x
1-'3/8 "oy A",

COIL, CHOKE: Dual sec=
tion duolateral winding
1 mh; 0,125 amps max;
18 ohm; 1/2" diam; 2"

. long,

GOIL, CHOKE: RF multipled
section duolateral
wound; 2,5 mh; 0,125
amps maxj 35 to 50 ohm;
wire lead terminals;
1/2" diem; 2" long,

COIL, CHOKE: RF; section
wound; 8 mh; 0,125 amp
max; 70 ohm; 1-3/32"
x 1-13/16",

COIL, CHOKE: 106 turns;
1-1/2" diam; 2-1/8"
long; soldering lugs;
#20 wvire,

RESISTOR: 22 ohm; 1/2

7800

Ulgo

32200

L 32200

21400

8300

anmp,

2D5--60

2B3-20

6A-31

35M

R-100

CH~B

GA-315T

662 4731 00

664 4541 00

668 4530 00

970 1002 0C

240 2300 00

240 2000 00

240 4000 00

571 0315 40

Special

12084-1
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40E FREQUENCY CONTROL UNIT (Cont,)

PARTS LIST

MFR,CODE] MFR, TIPE
ITEM FNCTION DESCRIPTION NO, or CAT, NO,| PART NUMEER

10 | Crystal heater RESISTOR: Fixed; 50 ohm | 23600 BW2 709 5020 00
.indicator resist-| +10%; 2 watts 10 v max;
or (2) 200 ma max; 5/16" diam;

1-3/4" long; wire
wound,
11 | Crystal resistor | RESISTOR: Fixed; 50,000 | 23600 BT1/2 702 5042 00
ohm +10%; 1/2 watt; 158
v max; 3,1 ma max;
moulded bakelite; 3/16"
diam; 5/8" long,

12 | Oscillator RESISTOR: Fixed; 50,000 | 23600 BT1/2 702 5042 00
suppressor grid ohm +10%; 1/2 watt; ~
resistor 158 v max; 3.1 ma mex;

moulded bakelite; 3/16"
diam; 5/8" long, '

13 | Buffer grid RESISTOR: Fixed; 25,000 | 23600 BT1/2 702 2542 00
resistor ohm +10%; 1/2 watt; 112

v max; 4,4 ma max;
moulded bakelite; 3/16"
diam; 5/8" long,

14 | Buffer screen RESISTGR: Fixed; 50,000 | 23600 BT2 706 5042 00
resistor ohm +10%; 2 watts; 316

v max; 6,3 ma max; f
moulded bakelite; 5/16"
diam; 1-3/4" long,

15 | Amplifier grid RESISTR: Fixed; 25,000 23600 BT2 706 2542 00
resistor ohmn; 2 watts; 223 v max|

€.,9 . max; 5/16"
d.am; 1-3/4" long,

16 | Amplifier screen RESISTOR: Fixed; 20000 34500 Brown Uevil{ 710 1204 20

resistor ohm +10%; 4 watts; 316 '
v maxj; 15 ma max; wire
wom.?; 13/32" diam;
1-3/4" long,

17 | Buffer cathode RESISTOR: Fixed; 1C 000 | 34500 Brown Devil| 710 1142 QO

resistor ohm +10%; 10 watte; 100
vimax; 100 ma max; wire
ound; 13/32" diam;
/1-3/4" long,
825 12085 =1
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40E FREQUENCY CONTROL UNIT (Cont, )

PARTS LIST

ITEM

FUNCTION

DESCRIPTION

MFR,CODE

NO,

MFR, TYPE
or CAT, NO,

PART

NUMBER

18

19

20

21

22

23

24

25

26

Bleeder resistor

Bleeder resistor

Bleeder resistor

Oscillator cathode
nieter shunt

Buffer cathode
meter shunt

Amp, grid meter
shunt

Osc, Suppressor
bias potentiometer]

Monitor
potentiometer

Crystal coupling
capacitor

RESISTOR: Fixed; 5000
ohm +10%; 8 watts; 200
v max; 40 ma max; wire
wound; 13/32" diam;
1-3/4" long,

RESISTOR: Fixed; 3000
ohm +10%; 9 watts; 169
v max; 56 ma maxj; 13/32f
diam; 1-3/4" long; wire
wound,

RESISTOR: Fixed; 5000
ohm +10%; 8 watts; 200
v max; 40 ma max; wire
wound; 13/32" diam;
1-3/4" long,

RESISTOR: Fixed; 2,04
ohm +17%; 1 watt; 1,428
v max; 700 ma max; wire
wound; 9/16" diam;
9/16" long.

RESISTOR: Fixed; 2,04
ohm +1%; 1 watt; 1,426
v max; 700 ma msx; wire
wound; 9/16" diam;
9/16" long,

RESISTOR: Fixed; 25 ohm
+1%; 1 watt; 5 v max;
200 ma nax; wire woundj
9/16" diam; 9/16" long,

RESISTCR: Potentiometer;
1000 ohm linear taper;
70 ma max; wire wound;
1-5/8" diam; 1-19/32"
long,

RESISTOR: Potentiometer;
carbon; 10,000 ohm +20%;
1-1/4" diam; 1-3/16"
long,

CAPACITOR: Mica; 2000 mmf]
+10%; 900 TV; 500 WV;
1/a" x 3/4" x 3/4",

34500

34500

34500

23600

23600

23600

23600

40300
42100
9110

Brown Devill

Brown Devil

Brown Devil

W3

Wi3

W3

710

710

710

721

721

721

317

376

909

1542 00

1342 00

1542 00

0007 00

0007 00

2506 00

0007 €0

1160 00

2203 20

12086 -1
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PARTS LIST

40E FREQUENGY CONTROL UNIT (Cont,)

MFR,CODE| MFR, TYPE
ITEM FUNCTION DESCRIPTION NO or CAT, NO, PART NUMBER
27 | Ose, supp. CAPACITOR: Mica; 6000 40300 C 909 2603 20
coupling capaci-+{ mmf +107%; 600 TV; 300 9110 v
tor WV; 11/32" x 3/4" x
3/4".
28 | Buffer grid coup- | CAPACITOR: Mica; 3 mmf - 21400 MEX 918 1000 00
ling ecapacitor 30 mmf; trimmer conden—| 32200 M=3
ser; 500 TV; 3/4" x 42100 TPSF -
5/8:; x 5/811-
29 | Amp. grid coupling| CAPACITOR: Mica; 1000 40300 c 909 2103 20
capacitor mnf +10%; 900 TV; 500 9110 W
Wv; 1/4" x 3/4" x 3/4".] 42100 MW
30 | Amp. P1. coupling | CAPACITOR: Mica; 0,002 9110 9L 925 2201 20
capacitor mf +10%; 2500 TV; 1200 40300 A-25
WV; 6-32 screw termin- 42100 pA3H
als; 0,5" ¥ 3.3" = 1.8*
31 | Amp, plate tank CAPACITOR: Midget vari- | 21400 MG 922 1400 00
capacitor able; 320 muf; single
section; midline plates
1-15/16" x 2~-3/32" x
’ 3"‘9 32“-
32 | Amp, plate tank CAPLCITOR: Micaj 0,0001 | 9110 9L 950 3101 29
capacitor mf +10%; 5000 TV; 2000 | 40300 A=50
WV; 6-32 screw ter- 42100 XM
minals; 05" x 1.3" x
1.8“.
33 | imp, plate tank CALPACITOR: Mica; 0,0002 | 9110 9L 950 3201 20
capacitor mf +10%; 5000 TV; 2000 40300 550
WV; 6=32 screv ter- 42100 XM
minglsy 0.5 x 1,.3" x
1.8".
34 | Osc, cathode by~ | CAPACITOR: Mica; 0,006 | 40300 BE-10 910 2605 20
pass capacitor mf +10%; 1000 TV; 500
WV; soldering lugs;
11/32" x 1-1/32" x
2-9/32",
35 | Ose. plate bypass | CAPACITOR: Mica; 0.006 40300 BE~10 910 2605 20 .
capacitor nf +10%; 1000 TV; 500
WV; soldering lugs;
11/32" % 1-1/32" =
2__9/3213.
827 12087
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40E, FREQUENCY CONTROL UNIT (Cont,)

PARTS LIST
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MFR,CODE| WMFR, TYPE
ITEM FUNCTION DESCRIPTION N0, | or CAT. NOJ PART NUMBER
36 | Buffer cathode by- CAPACITOR: Mica; 0,006 40300 BE-10 ;910 2605 20
pass capacitor mf +10%; 1000 TV; 500
WV; soldering lugs;
11/32" x 1-1/32" x
2"'9/32"0
37 | Buffer screen by- CAPACITOR: Micaj 0,006 40300 BE-10 910 2605 20
pass capacitor nf +10%; 1000 TV; 500 “
WV; soldering lugs; "
11/32" x 1-1/32" x
2"9/32".
38 Amp., cathode by- CAPACITOR: Mica; 0,006 40300 BE-10 910 2605 20
pass capacitor nf +10%; 1000 TV; 500
WV; soldering lugs;
11/32" % 1-1/32" x
2"'9/32“-
39 | Amp, screen by- CAPACITOR: Miea; 0,006 | 40300 BE-10 910 2605 20
pass capacitor mf +10%; 1000 TV; 500
WV; soldering lugs;
11/32" x 1-1/32" x
2__9/32".
40 | Filter capacitor CAPACITOR: Paper; 0il- 9110 TL 930 3400 00
(4) filled; 4 mf +20%; 1200
TV; 600 WV; aluminum
case; soldering lugs;
1-1/2" diam, - :
41 | Crystal heat con— | RECTIFLER: Dry disc 8460 M-2 353 3000 00
trol rectifier rectifier; 2-20 v acj;
(2) 575 = 11,82 v dej 5.5
ma dec - 118,2 ma de;
1/2" x 1-1/16",
42 | Crystal (2) CRYSTAL: "AT" cut S i
43 | Crystal heat con- THERMOSTAT: -5 to +150° 44180 292 1900 00
trol thermostat C; 12" long; gas filled :
(2)
44 | Crystal selector SWITCH: 2 pole; 2 posi-— | T000 259 1030 €O
switeh tion; 1 section non—
shorting with 60° de-
tent; 1-9/16" diam,
12088 828

i
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PARTS LIST

LOE FREGUENCY CONTROL UNIT (Cont.)
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; - MFR,CODE| MFR. TYPE .
ITEM FUHGCTION DESCRIPTION NUMBER | or GAT. NO.} PART NUMBER
% A5 Meter switch SWITCH: 2 pole; 4 po- 7000 259 2500 00
sition; 1 secticn non-
shorting rotor sector;
1-9/16" diam
46 Crystal heat SWITCH: Togsle; SPST; | 21600 20994-DP | 260 1030 00
control 250 v; 3 amps; 7/16" x
switch 1-3/16" x 1-19/32",
£T Rectifier power | SWITCH: Toggle; SPST; 21600 20994-DP | 260 1030 00
switch 250 v; 3 amps; 7/16"
’ x 1-3/16" x 1-19/32",
48 Amp, power SWITCH: Toggle; DPDT; 21600 20005-CL | 260 1020 00
switch soldering lugs; 125 v;
3 amps; 5/8" x 1-3/8"
x 1-9/16" -
AS Crystal heater FUSE: Radio receiver; 29200 3AG 264 4060 00
fuse (2) 1-1/2 amp; 250 v; 1/4" | 5300 34G
diam; 1-1/4" long.
50 Crystal heater SE: Radio amplifier; | 29200 3AG 264, 4030 00
transformer fuse glass enclosed cart- 5300 3AG
: ridge; 1/2 amp; 250 v;
1/4" diam; 1-1/4" long.
51 Power trans- FUSE: Radio receiver; 29200 3AG 264 4080 00
former fuse glass enclosed cart- 5300 3AG
ridge; 3 amp; 250 v;
1/4" diam; 1-1/4" long,
52 Filament pilot TAMP, PILOT: Light bulb;| 18860 L4 262 3220 00
light 6.8 v; 0.25 amps; 7/16" 38470 R4Z,
diam; 1-1/8" long
53 Amplifier pilot LAMP, PILOT: Light bulbj;| 18860 4, 262 3220 00
light 6,8 v; 0,25 amps; 7/16"| 38470 R44
diam; 1-1/8" long.
&4 Crystal heat LAMP, PILOT: Light bulb;| 18860 bty 262 3220 00
pilot light (2) 6.8 v; 0,25 amps: 7/16" 38470 R/,
diam; 1-1/8" long
55 Meter METER: O-l1 ma dc; 2%; 49100 301 458 0413 00
50 scale divisions ;
B 56 ‘Amplifier meter METER: 0-100 ma dec; 50 | 49100 301 450 0022 00
scale divisionsz 2 ma
per division: 2%; 1.0
ohm e o
8-29 12089-1
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PARTS LIST

4OFE FREQUENCY CONTROL UNTT (Cont.)

MFR. CODE [MFR. TYPE
ITEM FUNCTION DESCRIPTION NO. or CAT. NO | PART NO.
57 Voltmeter RESISTOR: Fixed; 23600 WW4, 722 5004 60
miltiplier 500,000 ohm +1%; 0.32
watt; 400 v max; 0.8
ma max; wire wound;
9/16" diam; 1" long
58 Crystal CAPACITOR: Midget 30900 22-5230 922 3100 00
capacitor (2) variable; 1-12 mmf;
soldering lugs;
9/16" diam; 1-1/8" )
long
59 Osc.. scresn RESISTOR: Fixed; 1000 | 23600 BT2 706 1420 00
resistor ohm +10%; 2 watts;
AhoT7 v max; 44,7 ma
max; 11/32" diam;
1-3/4" long.
60 Ampliifier RESISTOR: Fixed; 47 900 GB 703 4720 00
plate resistor ohm +10%; 6.86 v max;
146 ma max; 7/32"
diam; 19/32" long.
61 Amplifier RESISTOR: Fixed; 47 900 GB 703 4720 00
screen ohm +10%; 6.86 v max;
~ resistor 146 ma max; 7/32"
diam; 1G/32" long
62 Crystal THERMOMETER 2 21820 CSP-9A P92 0014 00
thermometer
64, Band switch . SWITCH: 3 pole, 4 po- 7000 Midget 259 9700 00
sition; 1 seetion; TAlign
position #1 4is off with Aire"
rotor lugs in common
lug position; 2 non-
shorting rotor sector
contact: 1 fan blade
sector; 1-9/16" diam.
i
12090-1 8-30
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Code '

i No,

LIST OF MANUFACTURERS

Name
Address

200

1040

5300

6400

6500

= 7000

7280

7800

8160

8300

8460

9110

12000

12091-1

Allen Bradley Co.
136 West Greenfield Ave.
Milwsukee 4, Wisconsin

Alliance Mfg. Co.
Alliance, Ohio

Bussmann Mfgz. Company

Div. of the McGraw Elec. Co.
University at Jefferson

St. Louis 7, Missouri

Carborundum Company
lliagara Falls, New York

Allen D, Cardwell Mfg. Corp.

Plainville, Connecticut

Centralab
900 E, Keefe Ave,
Milwaukee 1, Wis.

Century Electrie Company
1806 Pine Street
St. Louis, Missouri

Chicago Transformer Corp.
3501 Addison Street
Chicago 18, Illinois

C. P, Clare and Co.
4719 West Sunnyside Ave,
Chicago 3, Illinois

Collins Radio Co.
855-35th St. N.E.
Cedar Rapide, Iowa

Conant Electric Lab.
6500 0O Street
Lincoln 5, Nehraska

Cornell Dubilier Corp.
333 Hamilton Blvd,
South Plainfield 6, N. J,

Drake Manufacturing Co.

1713 West Hubbard St.
Chicago 22, Illinois

8-31
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Code
No.

Name
Address

13260

18860

21400

21600

21820

23500

28600

20200

30300

30900

31690

32200

Economy Fuse and Mfg, Co.
Greenview Ave,., and Diversey
Pkwy.

Chicago, Illinois

General Electric Review
Schenectady, New York

Hammarlund Mfg. Co. Inc.
46 Wost 34th Strest
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
Philadelphia 8, Penn.

Leach Relay Company Inc.
5915 5927 Avalon Blvd.
Los Angeles 3, Calif,

Littelfuse Incorporated
4757 Ravenswood Avenue
Chicago 40, Illinois

P. R. Maliory & Co,, Inc.
3029 East Washington St.
Indianapolis 6, Indiana

Meissner Manufacturing Co.
Mt. Carmel, Illinois

J. W. Miller Inec.
5017 Scuth Main St.
Los Angeles 3, Galif.

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 MANUFACTURERS

Name
Address

Ohmite 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 Menufacturing Corp.
285 Madison Ave.
New York 17, New York

Taylor Instrument Co.
Rochester 1, New York

www.SteamPoweredRadio.Com

Code No.

44500

447700

44970

43500

49100

8-32

Name
Address

Thordarson Electric
Manufacturing Co.
500 West Huron St.
Chicago 10, I1l.

Torrington Mfg. Go.
Torrington, Conn.

Trumbull Electric
Manufacturing Co.
1936 Woodford Ave.
Plainville, Gonn.

Watlow Electric
fanufacturing Co.
1320 North 23rd St.

St. Louis 6, Missouri

Weston Electric
Instrument Company
Newark 5, N. J. '
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Numerals refer to REMA Color Code
Letters refer to Wire Size and Type

CABLE WIRE CODE

40E FREQUENCY CONTROL WIT

First
Color Gode Body Color Tracer Golor Wire Construction
AD black No, 18 AWG Stranded
Al brown Tinned Copper Rubber
A2 red Composition Wall
A3 orange Glazed Cotton Braid
A4 yellow Insulation 3 amp
R green 500 volt DG rating
A6 blue o
A9 vwhite
AD2 black red
A32 orange red
452 green red
£62 blue red
L92 vhite red
20X TRANSMITTER UNIT
First Second
Color Code | . Body Color| Tracer Color | Tracer Color | Wire Construction
€90 vhite black No, 18 AWG stranded
£92 white red Tinned Copper Fire
G913 white orange Resistant Insulation
G95 white green 1000 volt rating
€96 white blue
€902 white . black - rod
903 white black orange
€906 vhite black blue
c925 white red green
Da black No, 16 AWG Stranded
Dg2 white red Tinned Copper Fire
D93 white orange Resistant Insulation
' . 1000 volt rating
F9 vhite . o, 12 AWG Stranded
790 white black Tinned Copper Fire
F91 white browm Resistant Insulation
F95 white green 1000 volt rating
F96 white blue .
7902 white -black red
F903 white black orange i
F905 white black green
F906 white black blue
12093
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COLOR CODE. FOR FIXED RESISTORS— VALUES [# OHMS

= g Y
o P Emnoocal == |, FS

EiZIERN
t T ToLERaNCE

e
}L:{ NUMBER OF Z2ERUS

A |
fS%JSiGNIFICANT FIGURES

= Wl ]

&

N

Rusistor with axial wire leads,

1S T . 2NDy

TOLERANCE HUMBER SIGNIF|CANT
of FIGURES

ZEROS ST 20

- Reslstor with radial wire leads,

DOT OR BAND END

BOLY END
1st Band 2nd B3and 3rd Band £nd Band
Color Value Color Value Color Value Calor Tolerance
Blactke canes 0 BYackssaoss 0 Goldasasane 0.1 Goldeyennse J} + B
BrowNn..esass i Brown...s.ee 1 Silverseess 0,01 Silvers,ees K} T10%
Redeeensnss 2 Retuswannes 2 Blackees.s. HoONE NON€ssonaas M) £20%
Orange.esss 3 Orangessses 3 Brown..sses 0
YelloWaesss i Yol OWer enn y Redus cvan ow 1 00
GreéNeseses 5 GreeNsssens 5 Orange.s... 000
BlUBiaawass 6 BluGesnanns & Yellow,.... @000
Violel,vous 7 Violet..... 7 Greenssesss 00000
GreYossness 8 GreYosesns- 8 BlUE.sasnns 000000
Whitessauss 9 Whitesasess 9 Violet,.... 0000000
Greyeasss.. 00000000
Whitesesaas 000000000

EXAMPLE FOR AXIAL-LEAD RESISTOR

slgnlficant | -T

Figures Number |Toler-—
Band | Color of Zeros| ance

ist 2nd

1 Red 2 LA ) LN N 83
2 orange| ...« Ve s
3 Yellow ... S 0000 a0
4 G01d e 'ER ssen isg

The resistance of this resistor is 230,000 chms :5%

EXAMPLE FOR RADIAL-LEAD RESISTOR

: significast
Fosi~ Figures Number | Toler—
tion | Color o —u——-of Zerog ance

ist 2nd

Body Ot‘ange 3 s s eesn
End Bl ue 4 o 6 b ek
Dot Green .o wiy 00000 v
End silver| ... iiie 410%

The resistance of this resistor is 3,600,000

COLOR CODE FOR FIXED MICA CAPACITORS

& % :
Capacitance in micromicrofarads.

9275

www.SteamPoweredRadio.Com

found inthe Joint Army-Navy
JAN-C-6,

chms F10%

: CAPACITANCE ™ . : FIRST SIGNIFICANT  THIRD SIGNIFLCANT
color |5ignificant] Decimal Tolerance Charac- ___FIGURE FIGURE
Figure [Multiplier teristi N SECOND SIGNIFICANT
FIGURE
Black 0 1 20 per cent (M) A
Brown i 10 1 per cent B
Red 2 100 2 per cent (G) c e = T —
Orange 3 1,000 3 per cent D
Yellow i ve 4 per cent £
Graen 5 ees 3 per cen: E
Bl ue 6 ave 6 per cen WL T Tt
Violet 7 v 7 per cant e CHARACTERISTIC 3
e MULTIPLIER
Grey 8 evs 8 per cent - CAPACI TANCE
White 9 avare S per cent aaa TOLERANCE
Gold s 0,1 | & per cent idi S teas : ; : .
Silver it 0.01] 10 per cent (K v Color code scheme for JAN standard fixed
: micz capacitors, The significance ef the
‘letters denotiag ®characteristic®™will be

Specification
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: UNIT:- A
82H

DOOR
SWITCH

DOOR
SWITCH

o e i 4% 2

UNIT C

33J

2 UNIT E
' 101K

~ » FIG.2 20K TRANSMITTER .
FRONT VIEW OPEN

If You Didn't Get This From My Site,
Then It Was Stolen From...
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20K TRANSMITTER

3

FIG.

REAR VIEW
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UNIT B
K

e UNIT €
33J
UNITD
v ] 102K
e 7 s 220V
SWITCH : 3 Toimi HINE
: - : (! !ml!.f I o nl
_ i meLl‘l Ll
UNIT H
417K
UNIT F
403K
i UNIT G
418K~

FIG.4 20K TRANSMITTER
REAR VIEW OPEN

If You Didn't Get This From My Site,
Then It Was Stolen From...
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FIG.5 |IK OUTPUT CIRCUIT
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FIG.6 33J R-F UNIT
TOP VIEW
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FIG. 8

FIG- 9
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02K RELAY UNIT

TOP VIEW

102K RELAY UNIT
BOTTOM VIEW
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FIG. 10 I0IK CONTROL PANEL
REAR VIEW

5 573 B12A

FIG. I 403K POWER SUPPLY
TOP VIEW
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|
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FIG. 12 403K POWER SUPPLY
BOTTOM VIEW

www.SteamPoweredRadio.Com


http://www.SteamPoweredRadio.Com

418K POWER SUPPLY

WHEN USING TERMINALS 1-18
FOR REMOTE CONNECTIONS AUDIO BUOWER
REMOVE ALL JUMPERS INPUT et U8
AN

EXTERNAL CONNECTIONS
COVER PLATE REMOVED

FIG.I13 418K POWER SUPPLY AND UNIT I TERMINAL STRIP

If You Didn't Get This From My Site,
Then It Was Stolen From...
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FIG |5 40E FREQUENCY CONTROL UNIT
REAR VIEW -COVER REMOVED
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FIG. 16
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40E FREQUENCY CONTROL UNIT
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SCREW DRIVER
FOR
ADJUSTING GAP

280A
= CRYSTAL HOLDER

ADJUSTING TOOL LOCK WRENCH

= 297
CRYSTAL OVEN

FIG. 1|7
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FIG.18 417K MODULATOR
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SERVICE REPORT
REPLACEABLE COMPOMENTS

¢ Please fill out this form and submit it by mail to the COLLINS RADIO COMPANY,

CEDAR RAPIDS, IOWA, USA, when reporting 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 part,

IDENTIFICATION OF COiPONENT

Owner e

Equipment Type lo, : Serial No,

Unit Type No, _ _ Serial No, -
Component Item No, - _ Stock Ho,

Description of Component,

SERVICE DATA

Date Equipment Received _Date in Service
Date of Failure __Hours of Service

NATURE OF FAILURE

. Results of Factory Tests

OPERATING DATA AND CONDITIONS (At time of failure)

Line Voltage i Abncrmal Meter Readings
Ambient Temperature OF, Electrical Storm?

Associated Fuse Failure Nk

Additional Comments

PRESENT STATUS OF “EQUIRMENT

Out of Service Component. Replaced

Temporary Repair (state nature)

“Date of Report Signed

—O.—-

THESE ENTRIES TO BE LIADE BY THE COLLINS RADIO COMPANY

Received > R,T, Ho, Replacement Order o,

Disposition s,
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