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WARNING

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH
VOLTAGES WHICH ARE DANGEROUS TC LIFE. OPERATING PER-
SONNEL SHOULD AT ALL TIMES OBSERVE ALL THE SAFETY
RULES LISTED BELOW. DO NOT CHANGE TUBES OR MAKE AD-
JUSTMENTS INSIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY
ON. DO NOT DEPEND UPON DOOR SWITCHES FOR PROTECTION
BUT ALWAYS SHUT DOWN POWER EQUIPMENT AND OPEN MAIN
SWITCH IN POWER SUPPLY CIRCUIT. ALWAYS DISCHARGE AND
GROUND CIRCUITS PRIOR TO TOUCHING THEM.

Sinee the use of high voltages which are dangerous to human life is BECESSETY
to the successiul operation of the radio transmitting equipment covered by these
mstructions, certain precautionary measures must be carefully observed by the
operating personnel during the adjustment and operation of the equipment.

KEEP AWAY ¥FROM LIVE CIRCUITS: Ugder no circumstances should any
person reach within a cabinet while power supply line switches to the equipment
are closed; or handle any portion of exposed equipment which is supolied with
power; or {0 connect any apparatus external to the cabinets to circuits within
the cabinets; or to apply high voltages to the equipment even for testing pur-
poses while any portion of the cabinet is removed. Whenever feasible in testing
circuits, make continuity and resistance checks rather than diveetly checking
voltage at various points when any high voltage is applied to the transmitter
circuits,

DON'T SERVICE OR ADJUST ALONE: Under no circumstances should
any person reach within a cabinet for the purpose of servicing or adjusting
the equipment without the presence or assistance of another person capahle of
rendering aid. '
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GUARANTEE

This equipment is guaranteed against defects in material, workmanship or
manufacture, for a period of one year from the date of delivery. QOur obligation
under this guarantee is limited to repairing or replacing any item which shall
prove, by our examination, to be thus defective, provided the item is returned
to the factory for inspection with all transportation charges paid. Before return-
ing any item believed to be of defective material, workmanship or manufacture,
a detailed report must be submitted to the company giving exact information
as to the nature of the defect. The information shall include, in as much detail
as possible, all subject material listed under instructions for replacement of
parts. Upon receipt of the report by the company, a returned equipment tag will
be forwarded to the shipper without delay. The returned equipment tag must
accompany all shipments of defective parts. No action will be taken on any
squipment returned to the company unless the shipment includes the return tag,

THE COLLINS RADIO COMPANY




REPLACEMENT QOF PARTS

In case a replacement under the guarantee is desired, a full report must he
submitted to the company. This report shall cover all details of the failure and
must inciude the following information:

{(A)
B
(<)
D)
(E}
(F}
(G)
(H)
(1
(1
(X}

Date 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 Diagram),
Type number of unit irom which part is removed.
Serial number of unit,

Serial number of the complete equipment.

Nature of failure,

Cause of iailure,

Remarks.

When requisitioning replacement paris, the following information must be

furnished:

(A
(B)
(<)
(D)
(£)
{F)

NOTE:
mstruction book.

Quantity required.

Part number of item.

Item: number (obtain from Parts List or Schematic Diagram).
Type number of unit.

Serial number of unit,

Serial number of equipment,

Blank Service Report forms will be found in the appendix of this
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I GENERAL CHARACTERISTICS

EQUIPMENT

The Type JZRA Transmitter is completely
contained in one unit. The complete installation
consists of the transmitter unit, microphone and
kev, The transmitter components are housed in a
cabinet 127 high, 227 wide, and 187 deep. The
height is exclusive of mounting feet. The weight
of the complete transmitter ready for operation is
approximately 120 pounds,

The 3ZRA Transmitter 15 designed for table
mounting, An area 22" wide by 18" deep on the
table top is reguired. At least 27 clearance at the
rear of the transmitter should be allowed for
antenna and power connections. : :

TUBE COMPLEMENT

Tubes are emploved as iollows in the 32RA
Transmitter:

Tube it
Type No. Quant, Cireuit Function Type
6160 1 H.F. Oscillator and

Multiphier 33K
HLHOG 1 Baffer and Multiplier 33K
307 3 Power Amplilier 33K
&5 1 Audio Input Amplifier 97
H1.O6G 4 Modulator Stage 97
20 1 Exciter Power Rectiher  411B
READ 2 Ampliher and Medulator

Power Rectifier 4118

GENERAL DESCRIPTION

The Type 32RA Equipment is a low power, gen-
eral purpose radiotelephone and radiotelegrapli
transmitter. It is especially applicable in services
where up to four freguency channels must he
guickly available

The transmitter cabinet is of the console type,
suitable for table mounting., Ventilating louvers
are provided in the top, back, and two sides, as-
suring adequate ventilation for all heat producing
elements. The construction is of heavy gauge,
electrically welded sheet steel with a durable gray
crinkle finish outside and a flat gray enamél finish
mside,

The components of the tfransmitter are so ar-
ranged that unit construction is possible and are
broken down into four units as follows:

WL Panel and Cable Agsembly
33K Radio Frequency Usit

9Z Specch Amplifier and Modualator
A1B Power Supply

All wiring 15 entirely Independent of the cabiuet
and all units may readily be removed from the
cabinet for iuspection or replacement.

TYPE OF EMISSION

Al telegraph and A3 telephone emission are
available with the 32RA Transmitter. Keying of
the carrier for telegraph operation is accomplished
by interruption of the cathode circmit of the buffer
and final amplifier stages. Keying speeds up to 60
words pet minute may be emploved. The audio
frequency response of the transmitter in telephone
operation 15 uniform within plus or minus 2 db
from 200 to 4000 cycles per second and the audio
frequency amplitude distortion is less than 3%
ran.s. total barmonics at any modulation level
The residual notse fevel is more than 50 db. below
100% modulation. '

FREQUENCY RANGE

The frequency range of the 32RA Transmitier
is normally 1.5 me, to 15 me. The equipment is
designed to work into unbalanced antennas or
transmission lines having an impedance of '30’3-;@
1200 ohims resistive and up to 300 chms reactive.

FREQUENCY CHANGE METHOD

Four separate and unrelated frequencies withis
the range 1.5 to 13 me. may be set up. Any ane
of the four frequencies may bhe selected instan-
tancously by means of a single rotary switch., No
retuning ol any circuit is required when changing
from one frequency to another. The oscillator may
be either crystal controlled or self-excited depend-
ing upon the use of crystals or plug-in master
oscillator tuning units. All tuning elements are of
the plug-in type and may be changed at will,
Tuning controls are located inside the cabinet and
require the use of an insulated screw driver for
making adjustments,

POWER OUTPUT

The nominal rated power output of the 3ZRA .
Transmitter 1s 50 watts radiotelephone and 73




GENERAL CHARACTERISTICS

watts radiotelegraph delivered into a 70 ohmi arti-
fictal load at any frequency within the specified
range. The fransmitter is capable of 100% mod-
ulation for telephone operation.

POWER SOURCE AND
INPUT REQUIREMENTS

The 3ZRA Transmitter is designed .to operate
from a 115 volt, single phase, 50/60 cycle, a—c
power source. The maximum input power require-
ment is 390 watts at 0.9 power {actor.

CONTROLS

A simplified system of contrel s employed in
the 32RA Transmitter. Two heavy duty toggle

switches control the filament and plate power cir-
cuits, The switches are so interlocked that the
plate power cannot be twrned on until after the
filament power switch has been operated. A press-
to~talk button associated with the microphone may
be used to turn on the plate power ifistead of the
plate power switch when transmissions of short
duration are contemplated. A selector switch pro-
vides for the application of plate power to succes-
sive - stages as well as the selection of proper
circuits for.telephone or telegraph emission.

ACCESSORIES

A single button carbon microshone and a tele-
graph key are the only required accessories for use
with the 32RA Transmitter. .

14




1T INSTALLATION

UNCRATING

Open packing cases with care, When cases are
marked with arrows to indicate upright position,
remove covers of cases only and Lift units out
carefully. Search all packing material for small
packages. Remove wrapping {rom equipment and
blow or lightly brush away packing dust and
shavings. In case of damage, file all claims prompt-
Iy with the transportation company. It is necessary
to preserve the original packing box and packing
material in case a claim is to be filed with the

fransportation company.

INSPECTION

Inspect cables and wiring ior possible broken
or displaced wires. Make sure that all terminal
connections are tight. Inspect cach unit {for loose
screws or bolts. Make certain all controls such as
switches, dials, etc., operate properly.

PLACING TRANSMITTER

The console type cabinet i designed to be placed
on the operating iable along with the receiving
apparatus. It occupies a space 227 wide hy 1&
deep, At least two inches should be allowed at the
rear for making antenna and power input connec-
tions. Sufficient clearance at the sides should be
provided for iree circulation of air

FUBES

All fuses should be examined and their ratings
checked. Correct fuse positions are shown in the
top view photograph of the transmitter. The fuses
emploved in this egquipment with corresponding
parts list item nuwmbers are tabulated below:

Fuse

item Fuse
Number Circuit Rating

416 A.C. Power Line Fuse 10 Amp.

417 H.V. Primary Fuse 6 Amp.

418 LY. & Bias Primary Fuse 3 Amp.

EXTERNAL CONNECTIONS

Place all power switches in the OFF position
before attempting to make any external connec-
tions, for the 3ZRA
Transmitter are as follows:

The external connections

v

AL O Power Line
. Microphone and Key
. Radiation System

[

Power Line

The 32ZRA Transmutter is designed to operate
from a 113 volt, single phase, 50/60 cycle power
source. The supply line should be checked for these
specifications before connections are made. The
maximum power reguired from the line by this
equipment is 390 watts. The power line is con-
nected to the transmitter by means of a conven-
ience cord supplied with the equipment. One end
of the cord i3 plugged _ir'}fcb the flush receptacie
on the transmitter and the other end is placed in
a standard outlet.

Microphone and Key

The microphone plug is inserted in the receptacle
Item No. 110 on the front of the transmitter. It is
very important, in order to avoeid radio frequency
feedback problems, to make sure the clamping ring
on the mucrophone plug s tightly turned up on the
threads around the input receptacle. Push-to-talk
control connections are made as a part of the
microphone circuit connections,

The telegraph key is plugged into the key jack,
Item 111 on the panel.

Radiation System

The 3ZRA Transmitter has been designed {or
the use of an unhalanced antenna system on all
frequencies. All antenna and ground connections
for the radiation system are made to insulated ter-
minals on the rear of the cabinet, These ferminals
are arranged so that cither four separate antennas
may be used for the four different frequencies or
the terminals may be connected fogether and =
single antenna used on all frequencies. A good, low
resistance ground should be connected o the
ground terminal,




iIII PRELIMINARY ADJUSTMENT

THIS BEQUIPMENT iN-
USE OF HIGH VOLTAGES
ARE DANGEROUS TO LI, OF-
PERSONNEL SHOULD AT ALL
ALL SAFETY PRECAU-
TUBES OR MAKE
LU {LH*,NI WITH

VOLVES THE
WHICH
ERATING
TIMES GBSERVE
'Iliv}& L DO NOT CHANG
ADJUSTMENTS INSIDE

HIGH VOLTAGE SUPPLY ON

SHUT DOWXN POWER EQUIPM

OP- N THE MAIN SWITCH IN “%U PL"Y
O THE  EQUIPMENT BEFGRE

BEACHING INTO THE CARINET.

PRELIMINARY

Be certain the filament and plate power switches
are i the OFF position. Turn the AUDIO GAIN
o the fll768 (counterclockwise) position. Plac\
the SEL ?WTC‘R smtnh in the O position.

&
S

. Eackioirthe units requires tubes In accordance
with t ie list shown on page one. Fach tube posi-
i cengraved with the proper tube fype desig-
4'&.11- tubes may now be inserted, using the
erigravings and the top view photograph as a
ide, When placing plate leads on the plate cap
'c'mﬁ_zae{:_tzr_ms ‘of tubes, use care so as to avoid put-
g any mechanical strain on the glass envelope.

the 32RA has been designated as a
channel transwmitter rapid irequency
changing facilities, plug-in coils are used se that
it is possible to place any channel on any fre-
gquency i the service range.

atidn with

The plug-in coil unit employed zhe o:uﬁato*
and first amplifier stages on each freguency chan-
nel consists of oneor two tank coilssdnd two
variable condensers mounted within an alaminum
shield 2"x2"x414”. The windings are placed upon

a ceramic form fitted with pins to match & medmm :

seven-prong socket.

The coif units emploved in the exciteristagés on

frequencies from 1.5 to 9 me are constroesed with

one tank coil only. This coil is tapped to provide
two frequency ranges which may be
the knurled screw

selected

desired by 'blgc*nw at the top

of the coil can in the proper position. The ire-
quency covered by the tank circuit are
1<51gu¢m 2l on t}u‘ coil “Range

and “Range B, condenser desi
"Tuning”
plate tank circuit. The other
smploved as the excitation control for

TROZES
nameplate as

“he tanlk
is employed as the freguency 1*:111i1pi1m"
variable condenser is
the power
amplifier stage.

The coil units emploved in the exciter stagés on
frequencies from 9 to 15 me are provided with two
tank coils,
plate tank circuit and the other as the frequency
multiplier plate tank circuit, These coils are de-
signad to cover a single frequency range.

The enil units intended for use in the hnal ampli-
fier consist of @ single coil wound upon a threaded
ceramic form. A coil contact device 13 provided
so that the exact value of inducrance required may
he obtained. These units are designated 190F for
the frequency range 1.5 me to 4.0 me, and 190E
for the irequency range 4.0 mc to 15 mc.

The positions of the various plug-in coil units
are shown in the top view photograph of the trans-
mitter. Each coil position 15 designated with the
number of the [requency channel corresponding
to the position of the irequency selector tap switch.
When the 7000C coil units are put i place, the
operating frequency of each stage must be kept
508 ke are
not used. Therefore, the crystal frequency must be
doubled once in order to operate on frequencies
between 4300 and 9000 ke and twice in order to
operate on irefuencies between W000 ke and 15,000
ke, When the oscillato’f_--frequmcy is doubled only
once, this takes place in the buffer stage. When
the oscillator frequency nwst be doubled twice, it
is performed first in the oscillator plate cirowt,
and again in the buffer stage. The 190 series coils
for the final amplifier are plugged into the general
purpose jack on the output receptacle plate as
shown in the photograph.

one of which is used as the oscillator

in mind. For instance, crystals above 4

Crystals

The crystal sockets are shown in the top view
photograph of the transmitfer. Each erystal posi-
tion is designated to correspond Wwith one of the

four FREQUENCY  switch channel positions.
Crystals mounted in type 1C holders are recom-

mended. These holders are of the sealed, fixed

airgap type.
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FRELIMINARY

Master Oscillater Ceils

When it is desired to operzie the 32RA Trans-
mitter with & self-controlled master oscillator cir-
cuit, it is necessary to place a type 1457 Master
Oscillator Frequency Conirel Unit in the crystal
socket corresponding to the FREQUENCY con-
irel switch position. This freguency control unit
consists of a low loss tank coll with a fixed tuning
capacity forming a high €} fank circuit which
serves in place of the quartz crystal The frequency
of operation of this tank circuit may be varied
over a irequency range of approximately 1.25 to 1
by means of an adjustable core. The position of
this core may be adjusted by means of 2 microm-
eter screw protruding from the top of the unit,

General

A coil tuning data chart is shown on page 1fa
to assist the operator in selecting the proper ex-
citer coil unit and master oscillator frequency con-
trof unit. This chart indicates the proper model of
the 1437 Coil Usnit to employ when operation on
the higher freguency bands is required. The tuning
vange of'the general coverage coil units is also
indicated. Ciirves for both “Range &A™ and “Range
B coverage.are given,

It should be pointed out.ar this time that when
coils are supplied for a general frequency coverage,
standard units are furnished which will match the
curves shown. When coils are supplied for a special
spoi {requency, s unit 15 supplied such that the
operating frequency appears pear the center of the
tuning range. In this case, the exact operating fre-
guency is specified on the coil name plate,

RADIC FREQUENCY

CIRCUIT ADJUSTMENT

coils are sup-
the frequency

In general, when complete sets o
piied for one or more channels and
is specified, the coils will be shipped from the fac-
tory pre-tuned except for the power amplifier coll.
The exciter coil unit should not reguire adjustment.
However, when a set of coils is supplied for a
general tuning range and no specified frequency
is ordered, it will be necessary to adjust each fum-
ing control beginning with the oscillater, When
retuning of the exciter stages eqmred, the {0l

i
lowing procedure should be follo wed,

i

Jmunk

ADIUSTMERNT

Ezxciter LCircuit

Place the FREQUENCY switch in the channel
position required for the particular Trequency to be
used. This will depend upon the placement of the
crystals and coils in the transmitter. Place the
SELECTOR switch in the zero position. Bemove
the key and microphone plugs irom the recep-
tacles on the panel. Place the fAlament power switch
in the ON position and allow the fransmitter tube
filaments to warm up for a period of thirty sec-
onds. Place the plate power gwitch in the ON po-
sition. Place the SELECTOR switch in the
position. With the FEXCITATION funing conivel
on the top of the exciter coil unit placed at ap-
proximately midscale, adjust the TUNING control,
correspouding to the frequency channel employed,
to resonance as is indicated by s reading on thé.
grid current weter. A dip on the exciter plate eurs
rent meter should be observed at the same Cthne
the grid current meter shows a reading. Adju "'the
EXCITATION control for proper grid currenf to -
the final amplifier. This grid current should - be 8
to 10 ma, Readjust the TUNING control for rés
opance as indicated by maximuun t“ft}d carrent- m_.' .
the final amplifier.

CAUTION: XNever change the pmzt;on 01 ﬂ’iﬁ'_-
SELECTOR  switch FREQUENCY swstch_-
without placing the plate power switch in the OFF
position. Caution should be observed in makiﬁg
internal adjustments with the plate power om Ff
is suggested that the plate power be turned: eff--

while making any internal adjustments ess3

such adjustments are made with an insulated serew
driver, o

ar

Master Oscillater Adjustment :

In adjusting the master oscillator cireuit; the
selector switeh is placed in the zero position apd
the plate power turned on. The master oscillater
irequency control knob is adjusted until the de-
sired irequency is indicated in a radic Ireguency
montter which must be used to determine the out-
put frequency of the transmitter. When operation
is required on freguencies higher than 3750 ke, 3
is necessary to double or gquadruple the frequency
of th{a ma_s_;t(_-ar osciflator cirenit, This feature should
1 mind while adjusting the frequency of
ihe mact v oscillator circuit,

]




PRELIMINARY

After the master oscillaior {requency has been
adjusted to the proper value, the exciter tuning
vrocedure described above mayv be followed.

Adjustment of the Final Amplifier

it is recomumended that a preliminary test of the
final amplifier be made, using a 60 watt 110 volt
electric light bull as an artificial antenna. A jumper
may be connected between the antenns terminals,
and the Jamp connected belween this jumper fand
ground. This procedure will aid the operator in
familiarizing himself with the proper adjustment
of the-fransmitier without radiating an appreciable
signal. - Reference to the general transmitter test
data sheet will indicate resulis obtainedswhen using
kS Eamp loading of the specified type. Note that the
t data shows the current for each stage,
'Lh«f excitation plate meter indicates total plate.cur-
reént to.the oscillator and buffer stages.

while

-~ Setthe rider on the final amp};ﬁ{:r coil to the re-
qui'réd-’ﬁmﬂﬁjer’ ob-turns for the particular operating
'fxequen asishown in the test data. Adjust the

finat ’mehﬁer plate tuning condenser to about 50%
caﬂamiv. Adjust the cor wsp{mmn antenna tuming
condenser to maximum capacity,

o Advance the selector switch to position T. In
- this position plate power is applied to the final
camplifier thiotgh a 2000 ohm current limiting re-

sistot for ‘tuning purposes,

Lic‘e the plate power switch in the ON position
fijust the corresponding final ampiiﬁer plate
gicond enser to resonance as is in m&atf& ?)}'

anidia

‘31?:211

zfzder umdmem 03: max-
mmm éfficiency at this point.

Vst{em is operating 1

If the plate current is han “89 tOIDO
a1, i should be rec‘mceu %er adding more hurns
to-the final amplifier coil by adjusting the rider.
The fiual amplifier plate condenser should then be
retuned fo resonance. This procedure should be fol-
iowed until a plate current reading between 80 and
100- ma. is obtained.

greaier

Ii the final amplifier plate current is less than
80 to 100 ma., it may be increased by reducing the
dapacity of thﬁ antenna tuning condenser. Always
retane the final amplifier tuning: gondenser: to res-
onance after each change in the setting of the
aplenma tuning condenser.

ADTUSTMENT

If the fnal amplifier plate current cannot be
raised to 2 value between 80 and 100 ma., retune
the antenna tusing condenser {0 maximum capac-
ity, then decrease the number of turns in the final
amplifier coil. After this, again reduce the capacity
of the antenna tuning condenser and ‘adjust the

cimel amplifier tuning condenser {o resonance.

Retwrn the plate power switeh to the OFF posi-
tion and advance the SEILECTOR switch to the
CW position, In this position full voltage is ap-
plied to the plate circuit of the final amplifier and
maximuwn power output should be obtained.

Place the power switch in the ON position and
adjust the antenna tuning condenser and retune the
fmal amphifier plate condenser antil a fnal ampli-
fier plate current reading of 300 ma. is obtained.

In eases where operation is desired on freguen-
cies at the low ifrequency end of the operating
range, it may happen that the capacity of the in-
put condenser of the network may not be fff{:a:t
enough proner this case bridging
condensers are supplied. Each may be g}luﬂ’ged in-
to receptacles in such a manner that the bridging
condenser will paralie]l the input network conden-
ser, providing the additional capacity required.

The transmitter 13 now operating under full load
conditions and a lamp employed as an artificial
antenna should attain full briltiance. The transmif-
ter may now be keyed by inserting the key cord
piug into the key receptacle on the panel. Turn off
the plate power switch,

for taning. In

Tor phone operation, plug the microphone cord
into the receptacle on the front of the panel and
place the SEEZIE:C? OR switch in the PH position.
Place the switch on the modulator wnit in
MOD. position. The transmitter may now: be turnéd
on by pressing the push-to-talk bution as qf}ma‘ced

Fh3
e

with the microphone. The audio gain control shonld

be rotated clockwise until whest a steady tone sig-
nal is impressed on the microphone the plate valt-
meter reads up to the ved Hne at 400 valts) This
corresponds to 100% modﬂimmn Whm the voli-
meter switch is placed in-the MODD position, the
r)itmem ma be w:d a8 mudtzhuaﬂ zmhmm

tz{}n, 200 volts is alits
lation indicator has tize 1imitatiimsi*cmmﬁén toall
pointer tvpe level indicators, in fhat it shiows thé
average level of modulation” only and its calibra-




PRELIMINARY ADJUSTMENT

tion is numerically correct only for pure tope in-
puts. Voice modulation consists of complex wave
forms which invariably contain peaks of consid-
erable amplitude. Consequently the transmitter will
be completely modulated at voice inputs when the
modulation indicator reads between 30 and 30%
modulation. The andio gain contrel should be ad-
justed with these factors in mind

The trensmitter may now be connected to the
operating antennas, Should four unbalanced an-
tennas be used they may be connected to terminals
1,2, 3, and 4 on the back of the transmitter cabinet,
Place the selector switch in the T position and
proceed with the final amplifier tuning adjustments

0

as described above. For voutine operation the plate

current loading to the final amplifier should be
adjusted to 300 ma, for CW operation and 225 ma.

for Phone opcz‘ationﬁ

When this procedure 15 completed and the vari-
ous cireuits checked for exact resonance, the same
procedure may be Iollowed for tuning the trans-
mitter on the other freguency channels,

f%fter “16 f';"ansmiﬁm” has beenn tuned up on all

other will merei}? ;zwoive tiu mtation of the FRLm
QUENCY selector switch to the desired freguency
channel position. This operation should also be
performed with the plate power turned off




v CIRCVUIT DEBCRIPTION

COWTEOL CIRCUITS

The trans
from the fre
When both switches are in the OFF position, all
power circuits are open. When the filament switch
ior heating all filaments is supplied.

b

civeuits are controlled

it panel by omeans of two switches.

uiter

power

is on, power
When the Plate switch is in the ON position, the
transformers supplying the high voltages are en-
ergized. The switches are interlocked so that the
fiigh voltage cannot be turned on unless the fila-
meni switch is in the ON position. A push-to-talk
button associated with the microphone may be used
to turn on the plate power of the transmitter in-
stead of the plate switch when transmissions of
short duration are contemplated. When this is de-
sired, it is necessary to place the plate power
switch m the OFF position. A selector switch pro-
vides for application of plate power 1o successive
r-f stages as well as the selection of the proper
cireuits for Phone or OW emission. Provision is
made for application of the plate voltage to the
final amplifier through a dropping resistor to facii-
itate tuning.

KEYING CIRCUIT

Keying is accompiished in the 32 Series Trans-
mitters by interruption of the cathode circuit of
the buffer and final amplifier tubes.

CHANNEL SELECTOR BYSTEM

Four frequency channels are available in the
3ZRA Transmitter. The tuning elements on each
channel are made up of individual, pre-tuned tapk
circuits. These elements are of the plug-in type
and may be readily changed. Channel selection is
obtained by means of the FREQUENCY switch,
which selects the required group of tuned elements

£

for the freguency desired.

POGWER SUPPLY

This transmitier contains two complete rectifier
and flter circuits. One cireuit employs a type 80
rectifier tithe and furnishes approximately 400 volis
plate power to the orystal oscillator, buffer ampli-
fier, and speech amplifier stages. The main power
cireutt employs two RES00 rectifior tubes and sup-

plies 300 volts at 430 ma. to the plate circuits of

the final amplifier and modulator stages. Both
power supphies employ full wave rectifier connec-
tions with two section choke input filters. The <ir-
cuits ars separately fused and so interlocked that
no damage can vesult in the event an overload oc-
curs on either.

AUDIO BYBTEM

A single speech amplifer-modulator unit is em-
ploved in the 32ZRA Transmitter. The input con-
sists of a single 6C5 tube and microphone trans-
former designed to be used with a single button
carbon mmicrophone, This stage drives the Class AB
modulator stage. The modulator stage consists of
four GLGG tubes operating in a push-puil-parailel
circuit. The modulator stage modulates the Class
C r-f amplifier directly.

Microphone current for the single button carbon
microphone is obtained irom bridging resistors in
the cathode circuit of the modulator stage. An
audio galn control adjusts the input level to the
O6CS tube grid circuit. The input stage employs
cathode bias. This stage is transiormer coupled to
the modulaters. The modulator bias iz obtained
from a cathode resistor. A push-to-talk button as-
sociated with the microphone operates a relay in
the power supply which automatically turns on the
plate power of the transmitter for push-to-talk
operation,

RADIO FREQUENCY SECTION
Oscillator

The 3ZRA Transmitter employs a beam power
tvpe oscillator tube which is controlled by a low
temperature co-efficient guartz crystal, providing
an oscillator having high irequency stability., The
oscillator is designed so that power output may be
obtained on the harmonic frequencies as well as the
fundainental frequency of the crystal, The control
grid and the screen grid of the fube together with
the cathode constitute the primary oscillator cir-
cuit which is allowed to oscillate at all times volt-
age is applied to the screen grid. The primary
oscillator cireuit 15 coupled to the plate circuit by
means of the electron stream, This circuit feature
periorms an isolation function, thus providing fur-
ther stabilization of the signal




CIRCUIT DESCRIPTION

Buffer Amplifier

This stage employs a 6166 beam power tube
and 1s operated both as an intermediate amplifier
and 2 irequency multiplier. The grid circuit is
capacitatively coupled to the plate circuit of the
escillator tube and employs a combination of cath-
ode resistor and grid leak bias. Cathode bias pre-
vents excessive plate current shonld the excitation
izl Approximately 400 wvolts iz applied to the
plate of the tube. Screen potential is obtained by
means of a dropping resistor in series with the
plate voltage.

Final Amplifier

The final radio freguency amplifier employs
three type 807 tubes operating in a paraliel circuit.
These tubes are operated as plate modulated Class
C ampliifiers. A combination of fixed and grid leak
bizs is emploved, Approximately 300 volts de, is

applied to the plates of the tubes. Sereen potential
15 obtained by means of a resistor i series with
the plate voltage.

Radie Frequency Quiput Cireuit

The output circuit consists of a p1onetwork
sapable of operating nto an nubalanced antenna
or transmission lize. Use of this tvpe of output
network greatly simplifies the tuning procedure, As
this network is a low pass filter, harmonic atten-
uation s Attained, The elements of the pi network
are of such value that a large range of impedances
nay be matched, The output coils are provided
with a ¢oil tapping device which permits the cholee
of the number of turns at will. The input condenser
of the network is provided with a pair of jacks so
that a bridging condenser may be installed for op-
eration on the lower frequencies when the capacity
range of the variable condenser proves insufficient.




V MAINTENANCE

Iy

This radio eguipment is constructed of materials
comsidered o be the best obtamnable for the pur-
wse, and has been careiully inspected and ad-
usted using accurate test eguipment. No one but
an authorized and competent service man equipped
with proper test facilities should be permitted to
service this eguipment.

I
]

ROUTINE INSPECTION

Routine inspection schedules should be set up
for periodic checks of this equipment. This inspec-
tion should include examination of the mechanical
svstem for excessive wear or binding and oi the
electrical system for elecirvical defects. Make 2
check of emission characteristics of all tubes
Adlter the emission check, examine the prongs on
all tubes to make sure that they are free from
corrosion. Ses that all tubes are replaced correctly
and fully in their sockets, and that good electrical
contact is made between the prong of the tube and
the socket. Check all relays for proper operation
and inspect relay contacts to make certain that the
contact surfaces are clean and iree from pits and
projections, Make certamn that contacts of all re-
ceptactes and plug
cable connectors are clean and that these make
firm mechanteal connection befween one another,

such as microphone, key and

if the routine inspection of the equipment is
carried ont i
operation of the eguipment are greatly minimized
It is, therefore, Important that this inspection be
matde as frequently as possible and it should he
sufficlently thorough to include 21l major electrical
cirenits of the eguipment as well as the mechanical

faithiully, the chances of lmproper

portion.

CLEANING

The greatest enemy to uninterrupled service m
equipment of this tvpe is corrosion and dut. Cor-
rosion itself is accelerated by the presence of dust
and molsture on the component parts of the assem-
bly, It is impossible to keep moisture out of the
equipment in certain localities, but foreign parti-
cles and dust can be periodically removed by means
of a soft brush and a dry, oil-fres Jet of air. Re-
move the dust as often as a perceptible quantity
accumulates in any part of the eqwpment. It is
very important that rotating eguipment such as var-

S

=7

iable condensers and tap switches be kept free from
dust to prevent undue wear. Likewise, variable con-
denser plates should be kept free Ivom dist to avoid
flashover on modulation peaks.

RELAYS

In general the contact adjustment of the a-c
type relay is not critical. Spare contacts and spare
coils can be obtained and replacement made when
necessary, Never use an abrasive on the contact
surfaces. Relavs which have excessive hum are
usually not seating properly. DHrt on the pole faces
is the most likely cause of this and may be re-
moved by washing with gasoline,

FUBES

This eguipment is supplied with fuses of correct
rating in each position. Fuse failures should he
replaced with spares only alter the circuit in ques-
tion has been carefully examined to make certain
Always replace &
in the table on

that no permanent fault exists.
fuse with the rating as specified

nave 18
pago L.

CRYSTALS

The low frequency-temperature coefficient quartz
crystals as suppled in Colling transmitters are ex-
tremely active and rugged. They should require
iittle or no attention over long periods of thme,
The type 1 series crystal holders are sesled against
moisture and dirt and should not be opened unless
all tests of the oscillator circuit point fo erratic
condition in the crystal.

If reguired, the crystal and electrodes may be
cleaned with carbon tetrachloride and a soft cioth,
After reassembling the holder and before resealing
with duce cement in the case of type 1 series hold-
er, the holder with crystal in position should be
heated to drive out any excess molsture. The tem-
perature in the heating process should not exceed
60 degrees €.

It is recommended that crvstals should not be

~xamined unless & fault develops, since freguent
cleanings and handling will in time change the

freguency.
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TROUBLE SHOOTING

The most general cause of mmproper operation
of radio equipment is tube failure. A complete set
o1 tested tubes of the same fypes specified should
be kept on hand at all times. I faulty operation of
the transmitter is observed and tube failure sus-
pected, each iube may be checked by replacing #t
with a like tube known to be In good condition.
In case an open fuse is found, it is an indication
of overload on some circuit in the transmitter. The
overload may be caused by a short circuit. The
short circnit may be due fo a foreign article being
dropped inte the cabinet, a defective condenser,
defective tubes or a high voltage arc. A direct
short is most readily found by means of continnity
meter. The d-c resistance of the various circuits
may be checked in order to locate the fault.
Defective tubes causing an overload in power
cirenits mayv usually be located by imspection, Tt
will be found that excessive healing or sputtering
within the vacuum tubes 15 a good indication of a

MAINTENANCE

fanit in the itube circuilt, High voltage arcs may
be caused by bent condenser plates, corrosion or
dust. It is wel known thai one of the greatest
sources of trouble in eguipment located in 2 salt
atmosphere is corrosion. Corrosion resulting from
sait spray or salt laden atmosphere may cause
failure of the equipment for no apparent reascn. In
general it will be Jound that contacts such as tap
switches, tube prongs, cable plag connectors and
most affected by corrosion
When it is necessary i operate the equipment in
tocalities subject to such corrosive atmosphere, in-
spection of wiping contacts, cable plug, relays,
etc,, should be made more frequently in order 1o
keep the equipment in good condition.

in general, trouble encountered in radio appara-
tus may be solated by means of various tests and
measurements, and the section of the transmitter
determined in which the irouble is located. I this
is done, the components of the associated zircuit
may be checked and the trouble located,

velay contacts are

o}
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APPEHRDIX

PERFORMANCE DATA
Typical Meter Readings

Selecioy Position R T W PH
METER S T
Plate Voltage—volts = 0 0 250 350 430%
Baxcitation Plate—ma. .25 55 50 50 50
Grid Current——ma, ... 0 10 9 g - B
Final Plate—ma. ... 4 o 110 300 220
Antenma Carrent—amp. 8 0 A0 12 9

* 0200 Y when used as modulation indicator,

Tuning Data :'

The table below shows the operating freguency
and crystal frequency for each of the frequency
selector poditions. The blank spaces are provided
for recording the approximate condenser seftings,
and number of turns used in the final amplifier coil
at the time of nstallation.

SWITCH POSITION 1 2 3 4

Operating Frequency—-kc.
Crystal or MO, Freq—ke,
Oscillator Condenser—%
Buffer Condenser—%
Fmal Amp. Cond—%
Antenna Condenser—%
Coll—Turns

25




APPENDIX

PARTS LIsT

i01L-1 PANEL ASSEMBLY

Migr.
ftem  Description Specification Part No.  Migr, Type
181 Tuning Resistor 2000 ohm, 25 w 710NC2M  25P
2 Excitation Plate Meter 0-200 ma 450NF200 80T 227
103 Power Amp. Plate Meter 0-500 ma 450NFH00 80T 227
04 Power Amp. Grid Meter 0-25 ma 450NF25  8OT 227
105 Antenna Ammeter (-3 amp 437NO8 80T
06 Volt-Mod, Meter 0-500 ~ . 45BNOZIF 80T
107 Filament Power Switch DP3T Toggle ZE0N101 84A
08 Plate Power Switch DPST Toggle ZG0N161 54aA
109 Selector Switch 3 Section, 5 Position 250N88 25C
116 Microphone Receptacle 3 Contact, Chassis Mg, 369N o0A
111 Key Jack Open Circuit J60N106  O5M Midget
112A R-F Unit Cable Socket 7 Prong 367N203 917 1300
112B  R-I Unit Cable Socket 3 Prong Jo7NZ04  91] 1500
1134 Mod, Unit Cable Socket 7 Prong 367N203 217 1500
1138 Mod, Unit Cable Socket 5 Prong 3678204 911 1560
1144 Power Unit Cable Socket 7 Prong 367N203 0 917 1500
1148 Power Unit Cable Socket 9 Prong 3e7NZ204 817 1500
115 Channel Switch Detent 4 Pos. Detent & Shatit A397 64C
116 Kevipg Resistor 10,000 ohm, 10 w FIONALOM 25F  Brown Devil
33K-8 R-F UNIT
201 Osc, Grid Resistor 30000 ohm =10% 1 w F0aNS0M ZRT BTL

C 202 Osc Screen Hesistor 30,000 ohm =10% 2w FOGNSOM Z2R7 B2
203 Osc, Plate Drop. Resistor 5000 ohm =10% 8 w JIONASM  25P  Brown Devil
204 Doubler Grid Resistor 100,000 ohm 210% 2 w FOEN10OM 287 BTZ
205 Doubler Cathode Resistor 1000 ohm =10% 10 w 71IONAIM 257 Browa Devil
206 Doubler Screen Resistor 100,600 ohm =10% 2w 7O6ONI00M 287 BT2
207 Ose. Cathode Resistor 1000 ohm 210% 2 w J00N1M 287 BT2
208 Amp. Pl Parasitic Suppressor {3347 ohm =10% 1w AZ73 64C

C209  Amp. Screen Resistor 10.000 obim *=10% 25 w ZIONCIOM 259
210 Amp. Grid Parasitic

Suppressor {3} 27 ohm =10% %4 w JIONZ7 228 EB
211 Osc. Grid Capacitor L00025 mid =10% 900 TV, 209N425D 28 D
645 MT
212 Qse. Cathode Bypass Cap. 00025 mid £10% 900 TV, 200N325D (25 D
! ' : 545 MT
213 Osc. Sereen Bypass Cap. 006 mid £10% 1000 TV,  210NZ260E 625  BE-10
214 Osec. Plate Decoupling Cap. 006 mid =10% 1000 TV,  SIONZeGA 75C 9L
025 A-10
645 XM
215 Doubler Cathode Bypass Cap. 006 mid =10% 1000 TV, 9ION260A 75C 9L
025 A-10
845 XM
26




APPENDIX

PARTS LIST

33K-8 R-F UNIT (Cont.) Migr
AFR L i

Item  Description Specification Part No.  Mlge. Type

216 Doubler Sereen Bypass Cap. 006 mid 210% 1000 TV, BIONZ&GA 735C  GL
025 A-1D

645 X3l
217 Doubler Plate Block Cap. 0005 mid 210% 1000 TV, 9lON30A 73(C 9L
025 A0
- 645 XM
218 Amyp, Screen Bypass Cap. {2} 02 mid =10% 1500 TV, QI3NZ20F 025  RE-13
219 Amp. PL Block. Cap. 002 mid =10% 5000 TV,  O30NZ20A 025 RI-15
226 CH #1 Output Tuning Cap. 420 mmid Variable QIONGSA 77T H
221 CH #2 Output Tuning Cap. 420 mumfd Variable 920N98A. 77T H
222 CH #3 Output Tuning Cap. 420 mmid Variable D2ONORA 77 H
223 CH #4 Output Tuning Cap. 420 mmid Variable QAONDBA 77T H
224 Doubler Grid Coupling Cap. Q005 mid 210% S00 TV,  S0UN350C 75¢C 1w
028
_ 645 MW
225  Amp. Grid Coupling Cap. D08 maid 220% 600 T.V. DOONZEOC 025 O
730 1w
226 CI1 #1 Amp. PL Tuning Cap. 250 sunfd Variable QONFA T7] T
227 CH #2 Amp. PL Tuning Cap. 250 mmid Variable 920N97A 77T OF
228  CH #3 Amp. PL Tuning Cap. 250 mmid Variable L20N97A 7] OF
229 CH #4 Amp. PL Tuning Cap. 250 mmfd Variable QAON97A 77TOF

230 Amp. Cathode Bypass Cap. (2} 006 mid =10% 1500 T.Y. 9ISN260E 025 BE-13

231 Osc. Cathode R-F Choke 2.5 mh £.125 amp 50 ohm Z40N353 05N
232 Doubler Plate R-F Choke 2.5 mh {L125 amp 50 ohim 240N53 05N
233 Amp. Grid R-F Choke 2.5 b 0125 amp 50 ohm 240N2 DEN
234 Amp. Plate B-F Choke 2.5 mh 0.5 amp 8.0 chm Z40NZ5 5H
235 Static Drain R-F Choke 1.0 wh 06 amp 6.0 chm Z4ONZ6 32C
236 Exciter Section-Channel Selector 1 Pole, 11 pos, 1 Sec,
Switch {3) Shorting 269N8 g3 RV
237 Thermocouple for Ant, Ammeter 0-3 amp a-c 457 NO7 27
238 Ose, Grid Block. Cap. Q08 mid £20% 600 T.V. SOONZROC 025 O
75C 1w
239 Osc, Grid Leak Resistor 10,000 chm =10% 1w FOANTIOM 287 BTI
240 Osc. Plate Choke 30 muh 100 ma 1.0 ohm 41125 640
241 Output Section-Channel Selector 1 Pole, 4 Pos., Shorting
: Switch {3} Tap Switch 269026 (ERT R A
242 Cable Connector Plug 16-Contact Plag 367N1IE 917 1500

243 CH 41 Section MO Tank Cap. 001 mid 1% 1000 T.V. QIZNZIDD 75C 1R
244 CH #7Z Section MO Tank Cap. 001 mfd =1% 1000 T.V. GIZNZ2I0D 75C IR
245  CH 43 Section MO Tank Cap. 00! mifd =1% 1000 T.V, BI2ZN210D 73C 1R
286 CH #4 Section MO Tank Cap, 001 mfd =19% 1000 TV, QIZN2I00 73C iR
247 CH #1 Section MO Tank Cap, 002 mfd =1% 1000 T.V. DIZNZ220D 75C IR
248  {H #2 Section MO Tank Cap. 002 mid =1% 1000 1.V, DIZNZ2200 73C 1R
249 . CH #£3 Section MO Tank Cap. 002 mifd =1% 1000 T.V. QIZNZ200 73C IR

7




Trems

33K-¢ R-F UNIT (Cont.)

Description

250

301
302
303
304
305
306
307
308
300

310
ESH!
312
313

3l

315

316

317

318

319

320

321
322
324
323

401

s an2
403

404

105

106

107

409
410

408+

CH 4 Section MO Tank Cap,
61.6G Tube Socket (2)

MO Coil and 807 Sockets (7)
Coil Socket {4)

SZ-1 MODULATOR

6C5 Cathode Resistor

65 Decoupling Resistor
616 Grid Decoupling

HL6 Cathode Resistor

516 Cathode Resistor

ALA Grid Parasitic Resistor
16 Plate Parasitic Resistor
YVoltmeter Multiplier

Mod. Meter Multiplier

Mod Meter Adjustment
Andio (ain Control

Micr, Cur. Bal. Resistor
65 Decoupling Cond.

£1.6 Screen Condenser

Micr. Cur. Filter Condenser
61.6 Cathode Condenser
Mod. Meter Coupling Condenser
Andio Input Transiormer
Interstage Transiormer
Modulation Transformer

Mod. Meter Switch
Meter Rectifier
Cable Receptacle
Octal Tube Socket

411B-1 POWER UNIT

Section 400 v, Bleeder
Section 400 v, Bleeder
Bias Resistor

H.V. Bleeder Resistor
Bias Filter Cond.

LY. Output Filter Cond.
1.V, Input Filter Cond.
.V, Output Filter Cond.
V. Filter Condenser
1.3, Filter Reactor

APPENDIX

PARTS LIBY

Specification

002 mid =19% 10060 1.V,
8 Term, Chs

© 5 Term. Chassis Mig. Socket 2208133
7 Term. Chassis Mg, Socket 220N177

2500 ohm, 2w,

56,000 ohm, 2 w.

20,000 ohm, 1 w.

50 ohm, 10 w.

100 ohm, 16w,

250 ohm, ¥4 w.

10 ohim, 1 w.

SO0.000 ohim, T w,

15,000 ohmy, 1 w.

10,000 chm Potenticmeter
10,000 ohm Potentiometer
50 ohm, 10 w,

4 mid. 600 v, Cond.

4 mid. 600 v. Cond.

20 mid. 100 v,

20 mid, 100 v,

2 mid. 600 v.

is Btg. Socket Z20N183

Migr,

Part No.  Migr. Type
QIZNZZ0D 75C IR

&0A

504

60A

G5M
7OBN2300 287 B2
FOONEBO0M 281 RBTZ T
704N20M 287 BT1 '_
ZIONAZD  23FP  Brown Devil™
JIGNAIOO 257 Brown Devil
FOVNZSO 28] BW-i4
7O3N10 2258 GB
TOANZOOM ZB] BTI
JOANISM-- 28T BTH
AFFNZ2S 0 05M M
377N225 05 M _
7IONA3G  23P  Brown Devik. ™
U30N62 648
Q30ON62 648 o
iB3N3 750 CCAAY
183N 75C  CCA-AY

G30N61 645

500 or 200 ohm to 80,000 chm 6675210 535C

20,000 ohm to 80,000 ohm

4100 ohm C.T. or 1880 ohun
to 2200 ohm

DPDT Toggle

16 Contact Plug
& Prong Bakelite

3,000 ohm, 25 w.
23,000 ohm, 25 w.
1,000 ohm, 25 w.
30,000 ohm, 30 w.
2 mid. 600 v,

4 mid. 600 v

4 mfd. 6090 v,

10 mid. 600 v.

10 mid. 600 v,

10 by, 200 ma.

8

667 5228F  55C
667533534 35C
260N102  34A
333N3 67C
367N115 917

220N181  6DA

ZIONC3M 25
71ONC25M 25
FIONCIM 23
JIOND3OM 257

Q30N6] 645
230N62 645
D30NE2 645 -
930N11 73C
D30N11 75C
66354534

55€.

7C-L70
TES-L70
7B-52

M-2
1500

KG -
G
8A.31




APPENDIX

PARTE LISTY

411B-1 POWER UNIT (Cont.) e,
Itemr  dlescription Specification Part No.  Mige. Type
411 HLY. Output Filter Reactor 4 hy, 400 ma H6B575B 55C  8A.0
412 HLV. Input Filter Reactor 4 by, 400 ma. H68S75B 55C  8A-40
413 H.WV. Power Transformer 675/675 v. 03534 rans. BO25550 BRC Z2A4-54
414 Filament Transformer Sv. CT., 3A: 5+, CT., 604 6625446 55C  ZBE-3075

25v. CT 204,63 v,

C.T., 10A
415 V. Power Transformer 400/400 v, D.27A H625463 35C  2AZ2-3
416 Line Fuse 10A Plug Type 264N110  40E  Plug
417 HV. Primary Fuse 6A Plug Type 264N106  40E  Plug
418 L.V, Primary Fuse 3A Plug Type 264N103  40E Plug
419 Power Input Recepiacle A.C, Flush Mg, Plug. 368N1 SOH
4206 Push-to-Talk Relay acts 410015 850 Series 40
421 Fuse Receptacles {3) For Plug Fusd 265MN101 908 ‘
422 Rectifier Tube Socket (3} 4 Prong Bakelite Z20N141 604
423 Cable Receptacle 16 Contact 367N115 @11 1500

3




LIST OF MANWUFACTURERS

e

Allen-Bradley Company
118 W, Greenfield Avenue

American Phenolic Corp.
1250 W, Van Buren St

Arrow-Hart & Hegeman Co.

Bryant Electric Company

Bridgeport, Connecticut

Chicago Transformer Corp.

Collins Radio Company

Conant Flectrical Labs,

Corneli-Dubilier Electric Corp.

South Plainfield, New Jersev

Providence, Rhode Island

Heonomy Fuse & Mig. Co.

Greenview Ave. at Diversey Parkwy,

Migr,
Code  Manufacturer
224
Milwaukee, Wisconsin
60A
Chicago, Hlineds
BaA
103 Hawthorne Street
Hartiord, Connecticui
Barnum Station
250 Centralab, Inc.
000 East Keefe
Milwaukes, Wisconsin
35C
35301 West Addison
Chicago, Hlinois
&4
Cedar Rapids, Iowa
135 North 66th Street
Lincoln, WNebraska
75C
100 Hamilton Blvd,
82C Coto-Coil Company
71 Willard Avenue
40F
Chicago, Illinois
B3G

Guardian Elec. Mig. Company
1620-27 West Walnut Street
Chicago, THinois

30

Migr,
Code  Manufacturer

05H  Hammarlund Mig. Company
424 W, 33rd Street
MNew York, New York

80H  Harvey Hubbell, Inc.
1930 Thomas Street
Bridgeport, Connecticut

28] International Resistance Co.
13106 Terminal Commerce Bldg.
Philadelphia, Pennsylvania

777 E. ¥, Johnson Company
Waseca, Minnesota

917 Howard B, Jones
2300 West Wabansia Avenus
Chicago, Illinos

05M P R, Mallory & Company
Newton & Cook Streets
Indianapolis, Indianz

65M  James Millen Mig, Co.
150 Exchange Street
Milden, Massachusetts

25N National Company, Inc
Malden, Massachusetts

057 Oak Mig. Company
711 West Lake Street
{Chicago, IHlinois

257 Ohmite Mig, Company
4837 Flournoy Street
Chicago, Ilinois

025 Sangamo Electric Company
1935 Funk Street
Springfield, Iilinois

645 Solar Mig. Corporation
Bayonne, New Jersev

s0°7 Triplett Elec. Inst. Co,
Bluffton, Ohiwo




APPERDIE
SERVICE REPORT

REPLACEABLE COMPONENTS

Flease Ol out this form and submit 1t by mail lo the COLLINS RADIO COMPANY, CEDAR
RAPIDS, IO0WA, 11.5.A, when reporting failure of component parts, A properly completed report
must be submitted for each part belore any accounis will be adiusted. An sconrate report will assure
the correct ?epiac%mem part.

IDENTIFICATION OF COMPONENT

W BT e e
Eguipment Type No_ .. Serial Moo
Unit Type NOw oo Serial Noo_o___ et e
Component Item Now oStk N0 e

Description of Componento ool

i

SERVICE DATA
Date Eouiproent Recelved_ . Dare In Dervice. oo

Date of Failtre. o oo Honrs of Service L

NATURE OF FATLURE e e

OFPERATING DATA AND CONDITIONS (At time of Failure)
Line Voltage weeoon Abnormal Meter Readings_ . ...
Ambient Temperature .. _ *F. Elecirical Stovm P

Aszociated Fuse Failuare e e e e

i

Additional Commenta e e




APPERDIX

SBERVICE REPORT
REPLACEABLE COMPONENTS (CONT.

PRESENT STATUS OF EQUIPMENT
Out of Service..... . Component Replaced .

Temporary Repair (stale nuture) iy

DSOS AT o e e




APPENDIX

SERVICE REPORT

REPLACEABLE COMPONENTSE

Please fill out this form and submit it by mail 1o the COLLINS RADIO COMPANY, CEDAR
RAFPIDS, IOWA, 11.S.A, when reporting fallure of component paris. A properly completed report
miutst be submitted for each part before any accounts will be adiusted. An accurate report will assure
the correct replacement part.

IDENTIFICATION OF COMPONENT

T e e e et e o e e e e
Eguipment Type Noww o Serial Noo
Unit Type NOwoo Serial Noo
Component Ttem No . Steck Noo___ SO

D280rintlon OF COMMDOMBIN e e et et o e e o o 2

SERVICE DATA

Diate Equipment Received. . _____________ Date in Service. oo ...
Date of Fallure oo Hootrs Of ol vit e e e e e e v e e
NATURE OF FATL R oo e e e e e e e e e

Ambient Temperattire e wmowan TE, Electrical SEOTINT oo e e e et e e
Associated Fuse Faillire e

Additional Comments_ .. e e e e et e i e 1 e et ot e e e




APPENDIX

SERVICE REPORYT

REPLACEABLE COMPONENTS (CONT.

PRESENT STATUS OF EQUIPMENT
Out of Service. oo . Component Replaced. . ..________________ ';w_,«;.w :

Temporary Repalr {state mature) ... ..
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