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5 Rev. 6-61

GUARANTEE

“The equipment described herein is sold under the following guarantee:

Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are
defective as to design, workmanship or material, and which are returned to Collins at its factory, trans-
portation prepaid, provided

(a) Notice of the claimed defect is given Collins within one (1) year from date of delivery and goods
are returned in accordance with Collins instructions.

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins designs
are subject to only such adjustments as Collins may obtain from the supplier thereof.

(c) No equipment or accessory shall be deemed to be defective if, due to exposure or excessive
moisture in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or
proper manner.

Collins further guarantees that any radio transmitter described herein will deliver full radio frequency
power output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed
as a guarantee of any definite coverage or range of said apparatus.

The guarantee of these paragraphs isvoid if equipment is altered or repaired by others than Collins or its
authorized service center.

No other warranties, expressed or implied, shall be applicable to any equipment sold hereunder, and the
foregoing shall constitute the Buyer’s sole right and remedy under the agreements in this paragraph contained.
In no event shall Collins have any liability for consequential damages, or for loss, damage or expense directly
or indirectly arising from the use of the products, or any inability to use them either separately or in combina-
tion with other equipment or materials, or from any other cause.

HOW TO RETURN MATERIAL OR EQUIPMENT. I, for any reason, you should wish to return

material or equipment, whether under the
guarantee or otherwise, you should notify us, giving full particulars including the details listed below, insofar
as applicable. If.the item is thought to be defective, such notice must give full information as to nature of
defect and identification (including part number if possible) of part considered defective. (With respect to
tubes we suggest that your adjustments canbe speeded up if you give notice of defect directly to the tube manu-
facturer.) Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to
secure our advice prior to the forwarding of the goods or failure to provide full particulars may cause un-
necessary delay in the handling of your returned merchandise.

ADDRESS: INFORMATION NEEDED:

(A) Type number, name and serial number of equipment

(B) Date of delivery of equipment

(C) Date placed in service

(D) Number of hours of service

(E) Nature of trouble

(F) Cause of trouble if known

(G) Part number (9 or 10 digit number) and name of part
thought to be causing trouble

(H) Item or symbol number of same obtained from parts
list or schematic

(I) Collins number (and name) of wunit subassemblies
involved in trouble,

(J) Remarks

Collins Radio Company
Service Division
Cedar Rapids, Iowa

HOW TO ORDER REPLACEMENT PARTS. When ordering replacement parts, you should direct

your order as indicated below and furnish the following
information insofar as applicable. To enableusto give you better replacement service, please be sure to give
us complete information.

ADDRESS: INFORMATION NEEDED:

(A) Quantity required

(B) Collins part number (9 or 10 digit number) and description

Item or symbol number obtained from parts list or

schematic

(D) Collins type number, name and serial number of princi-
pal equipment

(E) Unit subassembly number (where applicable)

Collins Radio Company
Service Division ()
Cedar Rapids, Iowa



AM BROADCAST
TRANSMITTER

20V-3

INSTRUCTION BOOK

1 SEPTEMBER 1961
523-0146-00

°COLLINS RADIO COMPANY CEDAR RAPIDS, [OWA, U.S.A.

1961
(N
COLLINS
N

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT







Section

I

I

111

v

VI

VII

Table of Contents

TABLE OF CONTENTS

Page
GENERAL DESCRIPTION 1-1
1.1 Purpose of Instruction Book . 1-1
i.2 Purpose of Equipment. . 1-1
1.3 Description of Equipment . 1-1
1.3.1 Physical Description . e e e e e e e e e e e 1-1
1.3.2 Electrical Description . . . . . . . . . . . . . ... 1-1
1.4 Equipment Supplied . . 1-2
1.5 Equipment Required but not Supphed . e e e e 1-2
1.6 Accessory Equipment . . . . . . . . . .o L ... 1-2
1.7 Equipment Specifications . . . . . . . . . . . .. 1-3
1.7.1 Mechanical . . . . . . . . . . 00000 e e e 1-3
1.7.2 Electrical . . . . . . . . . . o 0000 e e e 1-3
1.8 Tube Complement 1-4
INSTALLATION 2-1
2.1 Unpacking . e e e 2-1
2.2 Transmitter Location . . . . e e e 2-1
2.3 Replacement of Units Removed for Sh1pp1ng e e e 2-1
2.4 External Connections . . . . .. . 2-5
2.5 Final Installation Procedure . 2-5
2.6 Interunit Cabling Diagram . 2-5
2.7 Remote Control ,Connections . 2-6
2.8 Frequency Change 2-8
OPERATION 3-1
3.1 Control Functions . . . . . e e e e e e e e e e e e e e e e 3-1
3.2 Starting the Transmitter in aNeW Installatlon e e e e e e e e e e e e e 3-2
3.3 Starting the Transmitter in Normal Operation . 3-3
PRINCIPLES OF OPERATION . . . . . . . . . . . . . v v v v v v i i e it e e 4-1
4.1 General . 4-1
4.2 Control Circuits . . . . . . . . . . o o . 000 e e e e e e e e e e e 4-1
4.3 Arc-Suppression Circuit 4-3
MAINTENANCE . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e 5-1
5.1 General . . . 5-1
5.2 Preventive Mamtenance 5-1
5.2.1 Cleaning. 5-1
5.2.2 Inspection . 5-1
5.2.3 Lubrication 5-1
5.3 Tube Maintenance 5-1
5.4 Trouble Shooting . . . 5-1
5.5 Ordering Replacement Parts . 5-2
PARTS LIST 6-1
ILLUSTRATIONS 7-1



List of Illustrations
List of Tables

Figure

\10’)050)0’)0’30)0‘)030’)?3:&»&0000[\)[\3[\1[\)[\1»—‘»—&

]

= O 00 =IO U WD DN DN O R WDN N
o

Table

QT DN DN D
[
(SO IS O ICRY O

ii

LIST OF ILLUSTRATIONS

AM Broadcast Transmitter 20V-3 (C751-03-P)

AM Broadcast Transmitter 20V-3, Rear View with Lower Pa.nel Removed
AM Broadcast Transmitter 20V-3, Installation Diagram (C751-02-5) .

Interunit Cabling Diagram (C751-22-6)

Transformer Details (C751-14-3)

Cabling Example (C751-20-2) s e e e

T101 and T102 Internal Connections (C751-21-4) .

Operating Control Locations (C751-12-P) .

Relay Compartment (C751-06-P) . . e e e e
AM Broadcast Transmitter 20V-3, Block Dlagram (C751-13-3)
Control Circuits, Simplified Schematic Diagram (C751-19-4)

AM Broadcast Transmitter 20V-3, Front View (C751-18-P) .

AM Broadcast Transmitter 20V-3, Rear View (C751-05-P)

Relay Compartment (C751-11-P) . e e e e e e e

R-F Output Network Compartment (C751-09-P)

R-F Chassis, Outside View (C751-10-P)

R-F Chassis, Inside View (C751-07-P)

Audio Chassis, Outside View (C751-17-P) .

Audio Chassis, Inside View (C751-08-P) e

Power Supply Chassis, Top Rear View (C751-15-P)

Power Supply Chassis, Bottom View (C751-16-P) e e e
AM Broadcast Transmitter 20V-3, Schematic Diagram (C751-01-6)

LIST OF TABLES

Equipment Supplied . . . .

Equipment Required but not Supphed
Accessory Equipment ..

Tube Complement .

Remote Control Connectlons

Crystal Part Numbers . . .

R-F Output Network Components .
Typical Meter Indications. . . . . . . .

(C751-04-P).

Page

) L)
OO N WNDHHF O OWONNDNMNO OO0 WwNnNDO

Tl OO LW wWwhDNDNDNDDND - =
[ 1

DO
1
[ S S S S T o

-3 1

Page

QT DN DN D) = = s
[
DD © 00 DD N






SECTION 1
General Description

Figure 1-1. AM Broadcast Transmitter 20V-3
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SECTION I
General Description

SECTION |
GENERAL DESCRIPTION

1.1 PURPOSE OF INSTRUCTION BOOK.

This instruction book is a guide for installing,operat-
ing, and maintaining Collins AM Broadcast Trans-
mitter 20V-3.

1.2 PURPOSE OF EQUIPMENT.

Collins AM Broadcast Transmitter 20V-3 is used for
standard or high-frequency AM broadcast service on
a single frequency in the range from 550 kilocycles
to 12 megacycles with an output power of 250, 500,
or 1000 watts.

1.3 DESCRIPTION OF EQUIPMENT.

1.3.1 PHYSICAL DESCRIPTION.

AM Broadcast Transmitter 20V-3, shown in figure
1-1, weighs about 1160 pounds and is 38 inches wide,
76 inches high, and 27-1/2 inches deep. It uses 14
tubes, all of which are visible through a large window
in the front of the cabinet. All transmitter operating
controls are located under two access doors, one on
each side of the front window. The on-off controls
and five monitoring meters are located near the top
of the transmitter front panel. The meters may be
observed easily while operating the tuning controls.
The bottom front of the transmitter cabinet is remov-
able to allow access to the power input terminals,
power input circuit breakers, and control relays.

Two large doors at the upper rear of the cabinet (see
figure 1-2) allow access to the upper part of the
transmitter for servicing and maintenance: The lower
half of the transmitter is covered by a removable
panel that contains a ventilating fan and a permanent-
type air filter. There arebothelectrical and mechani-
cal interlocks on each of the rear doors to protect
personnel. Electrical interlocks of the split V-type
open the primary circuits of the high- and low-voltage
transformers whenever the rear doors or lower rear
panel are opened. The mechanical interlocks close,
grounding the high-voltage circuits, after the electrical
interlocks have opened the primary circuits.

Inside the transmitter cabinet, transformers andother
heavy components are mounted at the bottom of the
cabinet. Audio andr-fcircuits are in separate chassis
on opposite sides of the cabinet. These two chassis
swing out toward the center of the cabinet’so that all
components in the chassis may be reached for easy
maintenance. The power amplifier plate circuit and
r-f output network are housed in a single, shielded
compartment that is suspended from the top of the

cabinet. The entire back panel of this r-f compart-
ment is removable, providing access to all components
in the compartment.

The power supplies are mounted on a shelf that is
about midway between the top and bottom of the cabi-
net. This entire shelf tilts forward to expose all
components on the bottom of the power supply chassis.

Ventilating air for the transmitter is drawn through
a cleanable air filter at the rear of the cabinet by a
low-speed, high-volume fan. The cooling air is
exhausted through a shielded opening in the top of the
cabinet. Individual high-speed blowers supply cooling
air directly to the power amplifier and modulator
tubes.

1.3.2 ELECTRICAL DESCRIPTION.

The power amplifier tubes inthe 20V-3 are two 4-400A
tetrodes connected in parallel. The transmitter uses
high-level plate modulation of the power amplifier.
The modulator tubes also are two 4-400A tetrodes
connected in a push-pull class AB; modulator circuit.

The r-f carrier frequency is generated by a crystal
oscillator that uses a low-temperature coefficient
crystal. This type of crystal eliminates the need for
a crystal oven and its associated thermostats and
control relays. Two crystals may be mounted on the
r-f chassis, so that one will always be available as a
standby. Either of the two crystals maybe selected by
a switch on the front panel of the transmitter.

The r-f output network is a pi-section followed by an
L-section. This network will feed into impedances
between 50 and 72 ohms. (Other output impedance
values are available on special order.) Thetubes and
r-f output circuit components are safeguarded against
short circuits or flashover in the transmitter f-f output
circuit by an arc-suppression circuit. This circuit
interrupts all plate voltages inthe eventofarc-over in
the output circuit, and returns the transmitter to the
air when the arc is extinguished.

- The transmitter output power may be switched from

high to low level, or vice versa, while the transmitter
is on the air by a power change switch under the
front panel access doors.

Provisions are made-in the transmitter for connection

of remote on-off controls, on-off indicators, plate

current and plate voltage indicators, and monitor
meters. Outputs are provided also for frequency,
modulation, and audio monitoring.
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General Description

There are three separatepower supplies in AM Broad-
cast Transmitter 20V-3 for high voltage, low voltage,
and bias. Overload protection is provided by mag-
netically operated circuit breakers, by fuses in the
primaries of the filament, low-voltage, andbias trans-
formers, and by individual overload relays in the
cathode circuits of the power amplifier and modulator.
A thermal time delay circuit in the transmitter pre-
vents application of plate voltage before the filaments
reach operating temperature.

A more detailed description of the operation of the
20V-3 is contained in section IV of this instruction
book.

1.4 EQUIPMENT SUPPLIED.

Table 1-1 lists equipment supplied as part of AM
Broadcast Transmitter 20V-3. This basic transmitter
is stocked with r-f output circuit components for
operation in the frequency range from 1.05 to 1.5
megacycles. Transmitters that are to operate outside
this range are specially reworked atthefactory. Refer
to section II for the Collins part numbers of circuit
components for use atother frequencies in the standard
broadcast band.

TABLE 1-1
EQUIPMENT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

AM Broadcast
Transmitter 20V-3

522-2480-00

1.5 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Table 1-2 lists equipment required for the operation
of AM Broadcast Transmitter 20V-3, but not supplied
as part of the transmitter.

TABLE 1-2
EQUIPMENT REQUIRED BUT NOT SUPPLIED

EQ)UIPMENT COLLINS PART NUMBER
Tube kit 540-1215-001
Crystals See table 2-2, section II.

e
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Figure 1-2. AM Broadcast Transmitter 20V-3,
Rear View with Lower Panel Removed

1.6 ACCESSORY EQUIPMENT.

Table 1-3 lists accessory equipment that may beused
with the 20V-3.

TABLE 1-3
ACCESSORY EQUIPMENT

COLLINS

EQUIPMENT PART NUMBER

Type 512B-2 Impedance 522-0113-005
Matching Unit (For con-
verting 50- or 75-ohm
unbalanced output to 300-
or 2600-ohm balanced
output, 2 to 12

. megacycles)
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1.7 EQUIPMENT SPECIFICATIONS.

1.7.1 MECHANICAL.
Weight .
Size .
Ventilation .
Ambient temperature range.
Ambient humidity range

Altitude
1.7.2 ELECTRICAL.
Power source .

Maximum power requirements

Power output .

Output impedance .

Frequency range

Oscillator

Broadcast band (0.55 to 1.6 megacycles)

frequency stability."

High-frequency band (1.6 to 12 megacycles)

frequency stability.

Harmonic and spurious radiation

Audio input impedance .
Audio input level

Audio frequency response

Audio frequency distortion .

Carrier shift .

Noise level .

SECTION I
General Description

. 1160 pounds maximum.

. 38 inches wide, 76 inches high, 27-1/2 inches deep.
. One ventilating fan, two blowers.

. +15°C (59°F) to +45°C (113°F).

. 0- to 95-percent relative humidity.

. 0 to 6000 feet.

. 200 to 250 wvolts, 50 to 60 cycle, single-phase.

.4.15 kw at 83-percent power factor for 1000-watt

output power with 100-percent modulation.

. 250, 500, or 1000 watts.

. 50 to 72 ohms, unbalanced. Other outpuf'impedances

available on special order. Accessory units available
for conversion to balanced output.

. 0.55 to 12 megacycles.

. Crystal-controlled, high-stability type using a plated,

AT cut, nontemperature-controlled crystal.

. Betterthan +£10 cps over an ambient temperature range

from +15°C (59°F) to +45°C (113°F) and line-voltage
variations of +15 percent.

. Better than +0.005 percent over an ambient tempera-—

ture range from +15°C (59°F) to +45°C (113°F) and
line-voltage variations of +15 percent.

. All harmonic and spurious frequencies at least 45 db

below carrier level. Additional attenuation furnished
by external antenna-matching network or harmonic
filter.

. 600 or 150 ohms, balanced.
. +10 dbm 2 db.

. +2 db from 50 to 10,000 cps, measured at 75-percent

modulation.

. Less than 3 percent over range from 50 to 7500 cps

at any modulation level up to 95 percent.

. Less than 3percentfrom 0- to 100~-percent modulation.

. At least 60 db below 100-percent modulation at all

frequencies to 30,000 cps.
1-3



SECTION I
General Description

1.8 TUBE COMPLEMENT.

Table 1-4 lists type and function of all tubes used in
AM Broadcast Transmitter 20V-3.

TABLE 1-4
TUBE COMPLEMENT (Cont)

TABLE 1-4
TUBE COMPLEMENT
QUANTITY TYPE FUNCTION
1 6AU6 Crystal oscillator
1 6SJ7 Buffer amplifier

QUANTITY TYPE FUNCTION
1 807 R-f driver
2 4-400A Power amplifier
2 6SJ7 Audio driver
2 4-400A Modulator
1 504G Bias rectifier
2 866A Low-voltage rectifier
2 575A High-voltage rectifier
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