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COLLINS AMATEUR EQUIPMENT GUARANTEE

The Collins Amateur equipment described herein is sold under the following guarantee:

Collins agrees to repair or replace, without charge, any eguipment, paris, of accesscories which are
defective as to design, workmanship, or materials, and which are returned to Colling at its factory, itrans-
portation prepaid, provided:
{a) Buver has completed and returnedto Collins promptly following his purchase the Registration Card
inciuded in the Instruction Book furnished with the equipment.

{p) Hotice of the claimed defect is given Collins within 90 days from the date of purchase and goods are
returned in accordance with Colling’ instructions.

{c} Equipment, accessories, tubes, and batteries not manufactured by Collins or from Colling' designs
sre subject to only such adjusiments as Collins mav obtain from the supplier thereof.

{d) No eguipment or accessory shall be deemed to be defective i, due to exposure or excessive
moisture in the atmosphers or otherwise aiter delivery, it shall fail fo operate in 2 normal and
proper manmner.

(e} Any failure due to use of equipment in excess of that contemplated in normal amateur operations
shall not be deemed a defect within the meaning of these provisions.

The guarantee of these paragraphs is void if equipment is altered or repaired by fthers than Collins or

‘orized service center.

Mo other warraniies, expressed or implied, shall be applicable to said equipment, and ihe foregoing
shall constitute the Buyer's sole right and remedy under the agreements contained inthese paragraphs. In Bno
svent shall Collins have any liability for conseguential damages, or Ior loss, damgge Or expense directly or
indirectly arising from the use of the products, or any inability to use them either separately or in combination
with other equipment or materials or from any other cause.

AP, .. ANTI it is necessary that the business reply card included herewith be filled out and mailed to the
5 e * Company promptly in order for this guarantee {0 be effective.

: - I, for any reason, you should wish to return
HOW 7O RETURN MATERIAL OR EQUIPMENT. materizl or ceguipment , whether under the
suarantes or otherwise, you should notify us, giving full particulars including the details listed below, insciar as
spplicable, I the ##m is thought to-be defective, such notice must give full information as to nature of defect
and igentification {including pari-number if possible ) of part considered defective. {With respect fo tubes we
suggest that your adjusiments can be speeded up if you give notice of defect directly to the tube manufacturer. )
Upon receipt of such notice, Collins willpromptly advise you respecting the return. Failure {0 secure our advice

priorto the forwarding of the goods or failureto provide fullparticylars may Cause Wmnecessary delav in handling
of vour returned merchandise,

ADDRESS: INFORMATION NEEDED:
Collins Radio Company {4} Type number, name, andserialnumber of eguipment
Sales Service Department {B) Date of delivery of equipment
Cedar Rapids, Iowa {C} Date placed in service

{0} Mumber of hours of service

{E} MWature of trouble

{F) Cause of trouble if known

{G) Part number {($or 10.digit mamber) and name of part
thought to be causing trouble

{H] Tiem or symbol number of same obtainad from paris
list or schematic

1) Collins’ number { and name ) of unit subinssemblies
involvediin trouble

{3} Bemarks

When ordering replacement parts, you should direct

HOW TO ORDER REPLACEMENT PARTS. your order as indicated below and furnishibefolewing
information insofar as applicable. To enable us fo give you betler replacement sérvice, pleasebe surefo give us
complete information.

ADDHESS: INFORMATION NEEDED:

Colling Badio Company {4}, Quaniity reguired
Sales SBervice Depariment {8} Colitns’ part number {8 or 10 digit number) and de-
Cedar Rapids, Iowa scription
{C} Item oF symbol number obtdined from parts list or
schemalic

{3} Collins® type number, name, and serial number of
principal eguipment
(E} Unit sub-assembly number {where applicabicl
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GENERAL DESCRIPTION

Section I

SECTION 1

GENERAL DESCRIPTION

1.1, GENERAL.

1,1,1. This instruction book describes the in-
stallation, operation, and maintenance of the
Collins 32V -3 amateur transmitter.

The type 32V-3 transmifter is a small, compact,
VFQ controlled unit featuring complete band-
switching and is capable of CW and phone oper-
ation on all amateur bands between 3.5 and 28.7
megacycles. Final plate power input of 120 watts
phone and up to 150 watts CW is possible, Extra
shielding and filtering is employed to minimize
possibility of interference to other services. In
fringe areas where television signals are very
weszk, certain installations may experience inter-
ference. In this event a low-pass [ilter such as
the Collins Model 35C-2 shouldbe installed in the
antenna lead at the transmitter. Installation of a
high-pass filter in the television receiver antenna
lead may prove helpful.

The 32V-2 transmitier is designed for table
mounting. The complete transmifter is housed in
a single cabinet 21-1/8" wide, 12-1/4" high and
13-13/16" deepand weighs approximately 110 lbs.
Openings are provided to assure adequate venti-
lation for all heat producing elements.

Transmitier components are divided into the {ive
units named below:

70E -8B Oscillator

R-F Unit

Output Network

Speech Amplifier and Modulator
Power Supply

All wiring is independent of the cabinet, and the
complete unit may be removed from the cabinet
for inspection or maintenance,

Complete coverage of the 80, 40, 206, 15, 11 and
10 meter bands isobtained with the 32V-3. Quick
band - change on all stages is accomplished by
bandswitching., Tuning controls of the permeabili-
ty tuned circuits of the 1st, 2ndand 3rd multipliers
are ganged with the oscillator., The final fank
consists of impedance matching network with two

separate controls located on the front panel, one
for tuning and one for loading.

Two heavy duity toggle swiiches conirol the low
voltage and high wvoltage circuits. The switches
are so arranged that the high voliage cannol be
applied until the low voliage circuits have been
energized. For convenience in applying high
voltage, a push-to-talk switch associated with the
microphone may be used instead of the HV toggle
switch,

A meter selector switch on the front panel enables
the operator to meter all important circuits of the
transmitter. This switch can be rotated to five
different positions, Eachpositioninseris a meler
into the selected circuit io be metered., A sepa-
rate meter reads FINAL AMPLIFIER plate cur -
rent only. The CW-CAL - PH switeh is used to
selectthe type of emissiondesiredand to calibrate
the accuracy of the dial reading against a known
standardfrequency. Inthe CW position, the modu-
lator is disabled and the master oscillator operales
continuously with the HV switch on. In the "CAL"
position a signal of strength suitable for zero-
beating with incoming signals may be heard in the
associated receiver without operation of the final
amplifier. On phone position, the key is closed
and the modulator is operative, Keying is ac-
complished by means of grid block keying of the
buffer stages. This keying is done on the puifer
and first and second multiplier stages. .

1.2. REFERENCE DATA,

Power Source: 115voltsac 50/60 cps single phase.

Power Input Requirements: The maximum overall
input power requirement is 500 watts at 90% power
factor.

PA Plate Power Input: The nominal rated power
input of the 32V-3 is 120 watts on phone and 150
watts CW,

Audio Distortion: Audio distortion is less ‘than
10% at 90% modulation with a 1000 cps input fre-
guency.




Sections 1 & 11

Frequency Response: Within 2 db from 200-3000 1,3, TUBE COMPLEMENT,
eps.
Quantity Tube Type Function
1 6537 Oscillator
1 BAKE Buffer Amplifier
1 BAGT First Multiplier
1 7C5 Second Multiplier
1 TC5 Third Multiplier
1 4D32 RY Power Amplifier
1 63L.7 Audic Amplifier
1 BSN7 Audio Driver -
2 807 Modulators
1 574 LV Rectifier
2 SR4GY HV Rectifier .
1 VR-75 Bias Regulator ’
2 OAZ Screen Voltage Limiters
SECTION II
INSTALLATION

2.1, UNPACKING.

Alter removing the unit from the packing box,
inspect the unit for loose screws or bolts. Be
certainall controls, suchas switeches, dials, ete,
workproperly. Incaseof damage, file all claims
promptly with the {ransportation company. K a
claim for damage is to be filed, the original
packing case and material must be preserved,
To assure the clearing away of all packing or
bloeking materials, remove the transmitter from
itscabinet. When removing the transmitter, sup-
port the rear of the chassis to prevent breaking
the interlock switch on the right rear edge. Check
all tubesto seethat they are fully in their sockets,
See figure 2-1 for tube placement,

2.2, PLACING TRANSMITTER.

The console type cabinet is designed fo be placed
on - the operating table along with the receiving
equipment. Allow enough space at the rear for
making the necessarv external connections and
iur replacement of fuses, Provide sufficient
clearance at the sides for full circulation of air.

2.3, EXTERNAL CONNECTIONS,

Place the two power swiiches in the off position
before attempting to make any external con-
nections. These connections are as follows:

(1) AC Power Line

{2) Microphone and Key

{3} Radiauion System

{4) BEumowe Reiay

(5) Receiver Disabling Circuit
{8) Remote Push-To-Talk

2.3.1, POWER LINE, The 32V-3 operates from
a 115 wvolt, single phase, 50/860 cycle power
source, The maximum power reguired from the
line is 500watis., Checkthe power line fo see that
it meets these specifications. Insert the 115 volt
plug into g convenient standard cutlet,

2.3.2. MICROPHONEANDKEY. The microphone
plug is inserted inthe microphone jack, J201, on
thefront of the transmitter. Make sure the clamp-
ing ring onthe microphone plug istightly turned on
the thread aroundthe input receptacle. Push-to-
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INSTALLATION

talk conirol connections are made to pin number 2
to ground in the microphone plug if the microphone
beingusedis equipped with a push-to-talk switch,
When using 2 microphone that does not have such
a switch, the transmitter can still be controlled
from a remote position by running a pair of leads
from terminal 11and 12 on the rear terminal strip
(E308) to a swiltch box located at some point con-
venient to the operator.

CAUTION

Do notgetthe microphone and push-to-talk
connections reversed when assembling the
microphone plug as the relay voliage pre-
sent could damage certain types of micro-
phones.

2.3.3. RECEIVER DISABLING CIRCUIT. Ter-
minals 24 and 25 on a rear terminal sirip are
connected o normally closed contacis on the
carrier control relay and are to be used for
connections to the receiver disabling circuitf,
Remove the jumper on the receiverterminals and
connect to theseiwo terminals. The receiver can
then be made inoperative when the push-fo-alk
switch is pressed or whenever the HV swilch is
operaled,

Z.3.4. REMOTE RELAY CONNECTIONS., Ter-
minals 8, 9, 22 and 23 at the rear of the termi-
nal strip may be uged for operating an antenna
change-over relay, or {when the 32V -3 is used as
an exciter) they maybeusedasa relay for furning
on the plate power of a power amplifier stage, If
z 115 volta-ctype relayis used, connect the leads
irom the relay coilfoterminals 22 and 23. In this
manner, the relay coilwill be energized thru con-
tacts 8 and 9 of relay K301 whenever the push-to-
talk switch or HVY swiich is operated. If 2 d-c
fype of relay is used, remove the jumper from
terminals 8 and 9 and use terminals 8 and 23 io
control the operation of the remote relay through
the contacts of the transmitier relay.

CAUTION
Terminals on BE-308 are not filtered for
TVI.

CAUTION

Do not use the RECEIVER DISABLING
CIRCUIT AND REMOTE RELAY CON-
NECTIONS for conducting large currents,
as damage fothe relay contacts may resull,

Section II

CAUTION

For safety reasons, remove the 115 volf plug
from the a-c power outlet while making
connections to the rear terminal strip.

Z2.3.5. RADIATION SYSTEM. The cutput network

will matchunbalanced resistive loads of 26 to 200
ohms on all bands, It will tune out inductive or
capacitive reactances normally encountered. The
outpul network is unbalanced with respect io
ground and may be used to feed directly into un-
balanced systems. Connection to the antenna
transmissionline is made by means of a UG-21B/U
{Amphenocl 82-61) 50 ohm coaxial connector. (See
figure 5-%2.) Do not end feed antennas which are
multiples of 1/2 wave in length directly from the
antenna terminals; rather, useanexternalantenna
tuner, Refer to "The ARRL Antenna Handbook"
or any other good antenna handbook for antenna
constructional information, Topreventaccidental
shocks, attachagroundwire tothe lower left hand
(Viewed from the cabinet rear) bolf that secures
the largest rear terminal cover.

2.3.8. EXTERNAL ANTENNA TUNER. {Not a-
vailable ) To feed balanced transmission lines,
tuned or unfuned, couple the transmiiter io the
transmission line througha simple, tuned circuif,
This arrangement will match a wide range of
impedances. It will also add further attenuation
to harmonics causing TVI, providing it is com-
@lgteiv shielded. Figure 2-3 illustratesanantenna
tuner that will function satisfactorily in this appli-
cation. The impedance of the iransmissionline is
matched by proper choice of taps onthe inductances
L1and L2Z. The couplinglinkis coupled as tightly
as possible and all loading adjustments are made
by means of the L@ABZ"‘Q{} control on the 32V-3,
On the 15, 11, and 10 meter bands, the number of
furns in the {:Guyimg coil should not exceed one
turn; two turns may be necessary on the 20 meter
band.

a. UNTUNEDHIGHIMPEDANCE TRANSMISSION

LINES. If the line has a characteristic impedance
of 73 ohms or more, employ parallel tuning of the
antenna coils L1 and 1.2, For.parallel tuning,
close the jumper between the antenna coils . Trans-
mission line taps then should be set on the same
turns as the capacitor taps to start with, varied
toward the center of the coils until proper loading
is obtained, In this type of operation, low values
of capacitance and high values of inductance for
the operaling frequency generally are best, See
Hllustration A, , figure 2-3,
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b, UNTUNED LOW IMPEDANCE TRANS-
WMISSION LINES, Transmission lines having 2
characteristic impedance of less than 50 ohms
require series tuning of the antenna coils. This
iz done by opening tne jumper between the coils
and moving the transmission line tap arms to the
ingide coil turns. The capacitoraps should be set
at the outside turns and varied toward the inside
turns until proper .loading is obtained. Higher
values of tuning capacity usually work out best in
this type of operation. See illustration B.,
figure 2-3.

¢c. VOLTAGE FED TUNED LINES, Trans-
mission lines that have high voliage points at the
tuner should be connected and tuned according o
specified imstructions in paragraph a. above,
These lines should be cut to exact multiples of a
guarter wave in length,

4. CURRENT FED TUNED LINES, Trans-
mission lines having high current at the tuner end
should be connected and tuned according to in-
structions given in paragraph b, above. These
lines should also be cul to exact multiples of a
guarter wave in length,

e, QUARTER WAVE MARCONL. Series funing
i5 indicated for quarter-wave Marconl antennas.
In this type of operation, connect the anfenna
tuning circuit so that the two sections of the an-
tenna oil and one-half of the antenna tuning ca-
pacitor are in series. To do this, placea ground-
ing jumper to the rotor of the antenna tuning ca-
pacitor, connect the antenna fo one end of the
antenna coil, connect one stator of the tuningca-
pacitor o the other end of the antenna coil and
disconnect the other siator completely, Bee
ijllustration C., figure 2-3. In event r-f voltage
appears on the cabinet, it can be minimized by
extending the ground wire 1o 1/2 wave length and
series tuning it until resonance is obtained.

f. END FED HALF WAVE. This tuner can be
used to tune this type of antenna also. Employ
paralilel tuningfor this type of operation. Connect
the antenna to one end of the antenna coll, make a
ground connection fo the inside turn of one of the
antenna coils and close the jumper between the
coils. The tuning capacitortaps should be equally
spaced from each end of the antenna coils for
proper tuning at the operating frequency. Bee
illustration D., figure 2.3

2.3.7, ANTENNA TUNER ADJUSTMENT. After
recognizing the high order of filtering that it was
necessary to incorporate in an amateur trans-
mitter operating in close proximity to television
receivers, Collins engineers designed an output
network to be used in the 32V-3 which should offer

INSTALLATION

a great deal of attenuation to high order harmonics,
In order to do this, it was necessary that an ad-
ditional "L" section filter be added {o the existing
pi section. This new sectiou contributes a great
deal of filter action, but also offers some dis-
advantages. The first apparent difficully noted is
the apparent sharpness of tuning on the high fre-
quency bands, particularly 28 mec. It must be
recognized that this is inherent in any tuned filter
where a high degree of selectivity is needed and
the fact that it does tune so sharply indicates that
it is operating properly.

The pi section nefwerk was designed so that when
used with the L section, a suitable range of im~
pedances could be satisfactorily matehed., The
extreme cases were tabulated and the resulling
yoltages and currents were calculated. These
voltages and currents were of such a magnifude a8
0 not excesd the ratings of the components. How-
ever, when the customer connects the 32V -3tc an
antenna system, frequently the standing waves
are of such a nature as to reflect sufficient re-
actance so that the assigned endpoints of im-
pedances are exceeded. This may result in an
excess curreni thru thé loading capacitors and
subsequent failure,

However, when adequate precautions are taken,
this problem can be greatly reduced. These pre-
cautions may be described simply by stating that
they are directed in such a manner as to insure a
flat 52 or 72 ohm line from the 32V-3 to the
antenna tuner, Thetuning procedure is as follows.

Discomnect the coaxial line from the antenna tuner
link and terminate it in a non-inductive resistor
whose value is the same as the Zg of the coaxial
line, and whose power rating is sufficient to dis-
sipate 50 watts or so for prolonged periods. The
transmitter should then be tuned and loaded to the
proper point in the "tune” position, The unit
should then be momentarily switched tothe operale
position to see that the final plate current reading
is correct. In the event that non-inductive re-
sistors are not available, it is possible to use a
100 watt lamp and obtain a SWR of about 1.5/1 on
a 52 ohm line.

The coaxial line should then be connected through
5 series variable capacitor fo the anfenna funer
link of oneturn on 10, 15 and 20 meters, two turns
on 40 meters and three on80meters. The antenna
tuner is resonated withthetransmitier andthe link
reactance tuned out with the coaxial line series
capacitor. The feeders should then be moved in
equal increments out from the center, with the
tuned circuit resonated, until the same loading
condition exists that was noted with the dummy
ioad. This willset up the desired condition where

e
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the transformation of impedance Irom the coaxial
line is from 52 or 72 ohms to the antenna im-
pedance. If this is done no standing waves will
existonthe coaxial line and the loading capacilors
will not be operated at excessively high values of
current,

2.3.8, 35C-2 FILTER INSTALLATION. I =
35C -2 Low Pass filter is used, installas indicated
in the 360 -2 book. Make the interconnecting coax
lead as shori as possible

2.32.9. TELEVISION INTERFERENCE. The de
sign of the 32V-3transmitler is such that spurious
radiation has been reduced to a low value, par-
ticularly on television f?e{guefszﬁ&

The ri unit is ”)r@pzetﬁiy shielded in a meial bax
inside the main cabinet, Mo ireuits pagamv
Lhmagﬂ the dabinet .are fﬂim’eﬁd for httenmtion gt
television frequencids. . These features minimize
direct radiation from the cabinet and sxternal
leads.

Spurious radiation from the antenna is atfenuated
by careful design of the rf circuilts. In the power
amplifier the use of a pl section followed by a L
seciion is effective in reducing harmonics of the
carrier Irequency. Use of a coaxial transmission
line from the transmitier o the transmilling an-
tenna 18 recommendsd.

However, when a television resceiver is operaled
withina few hundred{eet ofa powerfultransmifler,
even though the %mzzs;mtzw doeg not radiate an
interfering signal on the TV channel, it is 0 be
expected that interference may be caused by lack
of enough selectivily in the television receiver
input circuil

.
o1
il

@3 e

In such cases,

EQSLE

the ?,eiwéawza receiver m“gm%t

if the interference persists and proves to by high
frequency harmonic ouiput of the {r uiﬁmiabﬁf?
install a low pass {ilter as <*%af~‘»93 io the :
nitter antenna connecior as possilk sle. The 2
mitter cabinet is punched {o mount a Colling

type

35C -2 low pass filter which has at least 70 db
attenuationtoall ouipuls 84 megacyeles or higher.

SECTION I

ADJUSTMENT AND OPERATION

3.1, ADJUSBTMENT.

3.1.1. 800 v - 700 v SWITCH, This switch,
located in the primary of the power iransfiormer,
has been placed at the rear of the transmitter 1o
select outpul voliages of either 600 or 700 volts,
It i recommended that this switch be placed in
the 800 volt position for initial adjustments.

3.1.2. CALIBRATION, To check dialcalibration
proceed as follows:

a. Turn the eguipment ON as outlined in steps
2. and b, paragraph 3.2.3.

b. Tune a communications receiver to WWV at
10 me., The BFD in the recelver should be OFF.

©. Rotate the BAND switch to 80 meter band.
tlowest scale)

ops

e, Rotate the CW-CAL-PH conirol
This turns the VID, bufler,
multiplier stages ON so that 2 calibrat
can be heard, Close the lelegraph key.

i, Continue to roiate the TUNING dial about 4.0
e until the calibration signal is- zero beal with

WWY

g. Turn the FIDUCIAL screw until the hair line
is on 4.0 mec.

h. In like manner. the dial can be calibrated on
15,000 ke by mm;img; the cor W‘Jf‘icai ons receiver
at %@V’“ on L; C ar &3 2V -3 TUNING dial at
15 me on the 20M g%}’ﬂi D oogition. See the follow-—
ing table.


































































































































