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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 de-
fective astodesign, workmanship or material, and whichare returned to Collins at its factory, transportation
prepaid, provided

(a) Notice of the claimed defect is given Collins within two (2) year from date of delivery and goods
are returned in accordance with Collins’ instructions.

(b} Equipment, accessories, tubes, and batteries not manufacturedby 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 tobe defective if, due to exposure or excessive moisture
in the atmosphere or otherwise after delivery, it shall fail to operate ina 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 connectedto a suitable load, but such guarantee shall not be construed
as a guarantee of any definite coverage or range of said apparatus,

The puarantee of these paragraphs is void 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 hersunder, and the
foregoing shall constitute the Buyer’s sole right and remedy under the agreements in this paragraph con-
tained, In noevent 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 combination with other equipment or materials, or from any other cause,

HOW TO BETURN MATERIAL OR EQUIPMENT_ It, 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 can be speeded up if you give notice of defect directly to the tube
manufacturer,) Upon receipt of such notice, Collins will promptly advise you respecting the return, Failure
to secure our gdvice prior to the forwarding of the goods or failure to provide full particulars may cause
unnecessary delay in handling of your returned merchandise.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company {A) Type number, name, and serial number of equipment
Service Parts Department (B) Date of delivery of equipment :
Dallas, Texas 75207 (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

(1) Collins’ number (and name) of unit sub-assemblies
involved in trouble

(J) Remarks

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

rect your order as indicated below andfurnishthe
following information insofar as applicable. To enable us to give you better replacement service, please be
sure to give us complete information.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company "(A) Quantity required
Service Parts Departiment {B) Collins’ part number (9 or 10 digit number) and de-
Dallas, Texas 75207 scription
(C) Item or symbol number obtained from parts list or
schematic

(D) Collins’ type number, name, and serial number of
principal equipment
(E) Unit sub-assembly number (where applicable)
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1.1 Purpose of Instruction Book.

This instruction bock is a guide for installing,
adjusting, operating, and maintaining 830F-1A 10-Kw
FM Broadcast Transmitter.

1.2 Purpose of Equipment.

The 830F-1A 10-Kw FM Broadcast Transmitter is used
for continuous monophonic or optional stereophonic FM
broadcast service on a single frequency in the range
from 88 to 108 megahertz with a maximum output
power of 10,000 watts.

section 1

general description

1.3 Pescription of Equipment,
1.3.1 PHYSICAL DESCRIPTION,

The 830F-1A 10-Kw FM Broadcast Transmitter, shown
in figure 1-1, is contained in two interconnected cabi-
nets that, together, are 76 incheswide, 76 inches high,
27 inches deep, and weigh approximately 1900 pounds.
All transmitter operating controls are located behind
the doors on the front of the cabinets. The filament
and plate on-off controls and eight monitoring meters
are located atthetopfrontofthe cabinets. The meters
may be observed easily while operating the tuning
controls. A monitoring meter isalso provided withthe

Figure 1-1. 830F-1A 10-Kw FM Broadcast Transmitter, Over-all View
Revised 1 January 1967
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5P-195
8307-1A 10-Kw FM Broadcast Transmitter

wide-band exciter. The transmitter uses a maximum
of 15 tubes {10-kw power amplifier may use optional
silicon diode rectifiers in the plate supply instead of
mercury-vapor tubes) and 20 transistors, most of
which are accessible from the frontof the transmitter.
The bottom front of the transmitter cabinets are
removable to allow access to components on the bottom
of the inside panels,

The large doors at theupper rear of the cabinets allow
access to the upper part of the transmitter for serv-
icing and maintenance. The lower rear half of the
transmitter cabinets are covered by removable panels
that contain ventilating fans and permanent air filters.
Operating persomnel are protected by both electrical
and mechanical interlocks on the rear doors and
panels. These interlocks ground the transmitter high-
voltage circuits when the doors are opened or the
panels are removed. The power amplifier plate-tuning
resonator is located in an interlocked compartmentat
the front of the transmitter.

Inside the transmitter, heavy iron-core components
are at the bottom of the cabinets. The exciter portion
of the transmitter and the 250-watt driver are con-
tained in one cabinet. The other cabinet contains a
10,000-watt power amplifier and harmonic filter.

Cooling air for the transmitter is drawn through
permanent air filters at the rear of the cabinets by
high-volume fans and exhausted through shielded
openings in the tops of the cabinets. Individualblowers
supply cooling air directly to the driver and power
amplifier tubes.

Room is provided in the 250-watt amplifier cabinet for
mounting a sterec generator and SCA equipment if
multiplex operation ig desired. -

1.3.2 ELECTRICAL DESCRIPTION. -

The 830F-1A 10-Kw FM Broadcast Transmitter is
composed of three electrically-connected subunits:
(1) a wide-band exciter that furnishes a 10-watt FM
output to drive (2} a 250-watt amplifier that, in turn,

TABLE 1-1
SUBASSEMBLY INSTRUCTION BOOKS

INSTRUCTION BOOK

PUBLICATION NUMBER

A830-2 10 W Wide-Band
FM Broadcast Exciter

TD-536
523-0755303

B830-1 250-Watt FM
Power Amplifier

TD-538
923-0755596

Fg30-1 10-Kw I'M
Power Amplifier

TD-580
523-0755345

drives (3) a 10,000-watt power amplifier. Instruction
books covering the exciter and power amplifiers used
in the transmitter are listed intable1-1. Thesethree
books are supplied following section V of this system
instruction book. The unit insiruction books contain
detailed descriptions of the three transmitter subunits.

1.4 Equnipment Supplied.

Table 1-2 lists equipment that is supplied as part of
830F-1A 10-Kw FM Broadcast Transmitter.

TABLE 1-2
EQUIPMENT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

AB30-2 10 W Wide-Band FM
Broadeast Exciter

522-2714-000

B830-1 250-Watt FM
Power Amplifier

549-2008-000

F830-1 10-Kw FM Power
Amplifier

522-2981-000

5/10-Kw Harmonic Filter 549-2192-004

1.5 Accessory Equipment.

Table 1-3 lists accessory equipment that is available
for use with 830F-1A 10-Kw FM Broadcast Trans-
mitter. Information on786M-1 Stereo Generator will be
found in Unit Instructions, TD-53%, CPN 523-0755304.

TABLE 1-3
ACCESSORY EQUIPMENT

COLLINS

E ENT
QUIPM PART NUMBER

786M-1 Stereo Generator 522-2914-000

1.6 Equipment Specifications.

1.6.1 MECHANICAL,

Weight . . . . . . . . 1900 pounds maximun.

Size . .. . . .. . 76 inches wide, 78 inches
high, 27 inches deep.

Ventilation . Two ventilating fans, two

blowers,

Revised 1 January 1967
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Ambient temperature

range. . . . . . .

Ambient humidity
range. .

Altitude. . . . . .

Shock and vibration.

1.6.2 ELECTRICAL.

Power source .

Maximum power
requirments .
Power range . , .

Power output . . .

Output impedance .

Frequency range .

Excitation source

Revised 1 January 1967

. +20°C

.

(68°F) to 45°C
(113°F) with mercury vapor
rectifiers or +10°C (50°F)
to +45°C (113°F) with op-
tional silicon diode
rectifiers.

Up to 95 percent relative
humidity.

. Up to 6000 feet,

. Normal

handling and
transportation.

. 200 to 250 volts, 60 hertz,

3-phase.

. 20.25 kilowatts.

. 3 to 10 kilowatts.

. 10,000 watts nominal.

. 50 ohms,

unbalanced.
Maximum swr 2:1.

88 to 108 MHz. Exact oper-
ating frequency determined
by frequency of exciter.

Crystal-controlled high-
stability oscillator using a
plated, nontemperature-
controlled crystal, con-
trolling an L.C modulation
oscillator to provide auto-
matic frequency control.
Modulation oscillator out-
put is then heterodyned up
to operating frequency of

. station by a second high-

stability crystal-controlled
oscillator.

SP-195

B830F-1A 10-Kw FM Broadecast Transmitter

Carrier-frequency
stability. .

Harmeoenic and spurious

radiation . . . . .

Modulation
characteristics.

Audio input impedance

Audio input level .

Audio frequency
distortion . . . . .

FM noise level. . .

AM noise level (rms) .

. Within +2000¢ Hz of speci-

fied carrier freguency over
ambient temperature range
from +10°C (50°F) to +45°C
(113°F) and line-voltage
variations of 15 percent.

Any emission appearing ona
frequency removed from the
carrier by between 120 kHz
and 240 kHz, inclusive, is
at least 30 db helow the
level of the unmodulated
carrier.

Any emission appearing on
a fregquency removed from
the ecarrier by more than
240 xHz and up to and
including 600 kHz is at least
40 db below the level of the
unmodulated carrier.

Any emission appearing on
a frequency removed from
the carrier by more than
600 kFlz is at least 80 db
below the level of the
unmodulated carrier,

. Direct frequency modula-

tion. Standard audio pre-
emphasis is incorporated
in modulator.

G600 ohms balanced.

+10 dbm +2 db.

.50 to 15 kHz, 1.0 percent

maximum.

. Not less than 65 db below

100 percent modulation
(£75 kHz.)

. Not less than 55 db below’

equivalent 100 percent AM.
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section 2

installation

2.1 Unpacking and Inspection.

Be careful when uncrating the transmitter and com-
ponents to avoid damaging the equipment. Inspect the
transmitter carefully for scratches, dents, or other
physical damage. Check for loose screws and bolts,
Inspect all controls, such as switches, for proper
operation as far as can bedetermined without applying
power to thetransmitter. Examine cables and wiring,
making sure that all connections are tight and clear of
each other and the chassis. File any damage claims
promptly with the transportation company. I such
claims are to be filed, retain all packing material.

2.2 Transmitter Location.

Plan transmitter and wiring placement carefully before
starting installation work. Refer to figure 2-1, This

diagram shows the location of all wiring openings in
the transmitter cabinets. As will be noted in figure
2-1, several alternate wiring arrangements can be
used. Select the combination that most nearly suits
the station requirements.

Allow adequate clearance both in front and backof the
transmitter. There should be a minimum clearance
of 3-1/2 feet behind the transmitter to provide
sufficient room for service work.

If desired, an air duct may be placed over the exhaust-
air opening in the top of the 10-kw amplifier cabinet
to carry heat away from the transmitter.

2.3 Intercabinet Connections.

Place the two transmitter cabinets beside each other
in their permanent location so that, when viewedfrom

TABLE 2-1. CABINET INTERCONNECTIONS

10-KW POWER. AMPLI¥IER TERMINAL 250-WATT DRIVER TERMINAL
WIRE CODE BOARD CONNECTIONS BOARD CONNECTIONS
(from) {to)
RE2 TB402-1 TB301-1
RES TB402-2 TB301-2
RES TB402-3 TB301-3
RC90 TB403-1 TB304-1
RC923 TB403~-2 TB304-2
RC91 TB403-3 TB304-3
RC4 TB403-5 TB304-5
RC93 TB403-6 TB304-6
RC92 TR403-7 TB304-7
RC935 TB403-8 TB304-8
RCO TB403-9 TB304-9
VE9 TB403-10 TB304-10
RCO1 TB403-11 TB304-11
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SP-195
830F-1A 10-Kw FM Broadcast Transmitter

T30 T303
250V 7 250V T
240V 8 240V 6
230V 5 230V § 8
220V 4 8 220V 4 é’-{l)%%\fn
|20V
210v 3 g 4,26 AMP 210V 3 9 ? pc OUTPUT
200V 2 9 200V 2 FROM FILTER
)
| |
T403
-
T40CI ~
250v 7 250y 23
240V 6 240V
230V 5 230V
220V 49 8 220V 5700V
120V 200Q-250V
:olg: z g 9}4.25 AMP 50/60 HZ 2l0v 24 002‘503$’;UT
3 PHASE 200V FROM FILTER
165V
|
ZZJ
- T404
b T405
250v 23 245Y 6
240V 235V &
9 230V 225V 4 7
18 zzov 750V 2I1sv 3
200250V 2.6 AMP :
50/60 HZ { 7 2oy 24 ¢ o outPuT 208y 2 8 0 7’5 aMe |
3 PHASE 16 200V FROM FILTER
Z 165y 9
s 22 J '
Figure 2-2. Transformer Details
whose voltage rating most closely corresponds to the ¢. Tighten all transformer terminal connections.
voltage measured in step a. Refer to figure 2-2 for
transformer terminal numbers and the input voltage NOTE
which should be applied toeachterminal. Do not move
the solder lug from transformer terminal5of T301 or The three F830-1 Power Amplifiers with
T401 as this terminal supplies 230 voltstothe cabinet serial numbers 1, 2 and 3 have power amplifier
fans, the grid bias supply, and the high-voltage power plate and screentransformers with connections
supply filaments, numbered differently than in figure 2-2.

Revised 1 January 1967
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SP-195

830F-1A 10-Kw M Broadcast Transmitter

TABLE 2-3. SCREEN GRID SUPPLY TRANSFORMER CONNECTIONS FOR REDUCED POWER OPERATION
AUTHORIZED TRANSMITTER OUTPUT POWER
LINE 3-7 KILOWATTS 7-10 KILOWATTS
VOLTAGE
TYPE CONNECT TO | SCREEN TYDE CONNECT TO | SCREEN
TRANSFORMER | VOLTS TRANSFORMER | voLTS
CONNECTION | yo1 TAGE TAP ouT CONNECTION | 441 TAGE TAP oUT
200 Delta 240 625 Delta 200 750
210 Delta 250 630 Delta 210 750
220 Delta 250 660 Delta 220 750
230 Y 165 630 " Delta 230 750
240 Y 165 650 Delta 240 750
250 Y 165 680 Delta 250 750
£ |

Check that a jumper wire is installed from TB404-7
to TB404-8 to ensure that 115-volt power will be
applied to the transmitter control circuitry,

If the optional stereo generator is installed any time
after the initial 830F-1A installation, the 18-db audio
pad will have to be removed from the audio circuitry
of the exciter. Refer to Unit Instructions TD-536 for
the location of the 18-db audio pad.

2.7 Reduced Power Operation.

If the authorized transmitter power output is below 10
kilowatts, the plate and screen voltage and the power
amplifier drive will have to be reduced accordingly.
Refer to tables 2-2 and 2-3 for the plate and screen
power supply transformer hookup for reduced output,
The tables refer to the transformer primary windings
in each case. Figures 2-3 and 2-4 show the recom-
mended control grid and sereen grid currents for
output power ratings from 3 to 10 kilowatts of trans-
nmitter output power.

For example, if the authorized transmitter power is
4.5 kilowatts, and the medsured line voltage is 230
volts, table 2-2 shows the plate supply transformer
primary will be connected in a wye configuration. To
obtain a wye connected primary, connect transformer
terminals 1, 8, and 15 together and remove the
adjustable jumpers. As the measured line voltage is
230 volts, connect the 3-phase line to the 165-volt
terminals X, Y, and Z as shown in table 2-2. (The
165 terminology is only for reference. The actual
winding voltage i3 less than 165 volts.) This will give
a plate supply output voltage of approximately 4600
volts. The actual transformer tap number for the
given tap voltage maybeobtained by referringto figure
2-2. As the authorized power output is 4.5 kwand the

Revised 1 January 1967

line voltage 230 volts, the screen supply transformer
will also be connected in a wye configuration. (Refer
to table 2-3.) The screen supply transformer wye
primary is obtained by connecting together trans-
former terminals 1, 8, and 15, and removing the
adjustable jumpers. Connect the 3-phase line input
to 165-volt terminals X, Y, and Z. This will give a -
screen voltage of approximately 630 volts.

With the plate and screen transformer now connected
correctly for a 3-phase input of 230 voltsand a 4.5-kw
output, the transmitter may be tuned according to the
tuning procedure giveninparagraph2.11. Whentuning
for reduced power operation, substitute drive and
screen currents taken from figures 2-3 and 2-4 for
those given in the tuning procedure,

NOTE

If, when tuning the power amplifier, sufficient
power output cannot be obtained by adjusting
the POWER OUTPUT ADJUST potentiometer,
connect the plate and screen transformers as
shown in the next lower line voltage column of
tables 2-2 and 2-3.

2.8 Remote Control.

Direct-wired remote contrel of 830F-1A 10-KW
FM Broadeast Transmitter may be accomplished by
connection te terminal bhoards. Refer to figure 2-5.
Terminal boards TB302, TB303 and TB304 are in
the B830-1 driver cabinet. Terminal hoards TB403,
TB404, TB405, TB40%7, and TB410 are in the F830-1
power amplifier cabinet. Remote ON switches are
normally open, momentarytype. Remote OF F switches

9
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SP-195
830F-1A 10-Kw FM Broadecast Transmitter

240
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Figure 2-3. Recommended Sereen Grid Current for Reduced Power Operation
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Figure 2-4, Recommended Control Grid Current for Reduced Power Operation
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SP-195

830F-14A 10-Kw FM Broadcast Transmitter

* TO TB303-I

FILAMENT ON ——Ié 51
7

+ TO TB3C3-2

» TQ TB302-8

FILLAMENT COFF 52
* TO TB302-9

» TC TB303-3

PLATE ON -—IJ’ 53
7

» TO TB303-T

» TO TB303-4

PLATE OFF 54
+ TQ TB3C3-5

* TO TB302-7

CAUTION
STEREQC ON / OFF \ s7 SEE NOTE |

» TO TB303-2

» TO TH3C3~|

E 15V AC
» TO TB304-8
* TO TB404-5

FILAMENT ON C§Jr| D5l 6.3V Aci

PLATE ON Ds2 6.3V AC i gII5VAC
» TO TB40O7-5
INCRE ASE
s6 §© » TO TB4I0-4
POWER CHANGE —LCG + TO TB4i0-2 SEE NOTE 2
» TO TB4I10-5
DECREASE SEE NOQTE 4
TO TE405-1
E 47C0
&> 10K
1 K&
POWER VOLTAGE Ka ] Ml
SEE NOTE 3 T -
! & & + TO TB405-2
70 TB405-4
4700
. 10K
1A
PLATE CURRENT Ot Mz
SEE NOTE 3 T
. + TO TB405-3

TQ TB4IO-IS

TO TB4I10-16

[
+ TO TB403-Ii

NOTES |
I. CONNECT S7 ONLY IF STEREO GENERATOR
786M-1 1S USED., IF CONNECTED TO A830-2,
TURNING 57 ON WILL SHORT THE 27 VOLT
SUPPLY

2. IN THE FB30-i, JUMPER TB4IO0-1 TO TB4IC-3

MI, USE CPN 099-2325-000
M2, USE CPN 099-2327-000
M3, USE CPN 458 -0652-000
4. CONNECT S6 ONLY WHEN OPTIONAL OUTPUT POWER
ADJUST MOTOR IS INSTALLED

POWER OUTPUT
SEE NOTE 3

Figure 2-5. Wired Remote Control Panel

11
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8P-195
830F-1A 10-Kw FM Broadcast Transmitter

are normally closed, momentary type. For remote
operation, set the LOCAL-REMOTE switch in the
B830-1 to REMOTE. The REMOTE position allows
control from either the remote control panel or the
transmitter panel.

For simplified operation, eliminate the FILAMENT
ON and PLATE OFF switches in the wired remote
control panel. The PLATE ON switch turns on the
filaments, and after a time delay, the plate power.
The FILAMENT OFF switch shuts down the entire
transmitter,

If an optional stereo generator is employed in the
830F-1A, remote control of the stereo mode may be
accomplished by a ground on TB302-7. If the ground
is present, the fransmitter will be inthe stereoc mode.
If the ground is removed, the transmitter will swiich
to the monaural mode. Local control of the stereo
mode is also available at the transmitter.

Equipment is available that will completely control
and monitor transmitter operation from a remote
location through standard telephone pairs, When
such remote control equipment is used, necessary
installation and connection information will be sup-
plied with the remote equipment,

2.9 Frequency Change.

If the transmitter operating frequency ischanged, five
components will have to be changed or adjusted. The
components are the exciter heterodyning crystal, Y426;
the driver plate slider; the power amplifier grid tank
slider; the power amplifier plate tank slider; and the
neutralizing hars of the power amplifier.

Table 2-4 lists the channel frequency versus crystal
frequency and the Collins part number for each
crystal. Pigure 2-6 shows the distance the driver
plate tank slider should be positioned from the deck
plate (tube socket mounting plate) for each operating
frequency between 88 and 108 megahertz. Figure
2-7 shows the distance the power amplifier plate tank
and grid tank sliders should be positioned from the
deck plate for the operating frequencies.

2.9.1 NEUTRALIZATION PROCEDURE

WARNING |

Voltages are present in this transmitter that
are dangerous to life. Observe safety pre-
cautions when performing any inspection or
work within the cabinet or plate resonator. Do
not depend entirely on the interlocks. Always
shut down the transmitter before doing any
work inside the ftransmitter cabinet.
Remember that 115 volts ispresent onone side
of the door inferlocks.

12

Power amplifier peutralization must be completed
after any change in frequency toc provide the proper
degree of amplifier stability. Neutralization of the
power amplifier is accomplished as follows: Set the
neutralization sliding contacts to the position corre-
sponding to the assigned station frequency as shown
in figure 2-8. Turn on the exciter anddriver, and tune
the exciter and driver accordingtothe procedure given
in paragraph 2.11. Tune the power amplifier grid and
plate tank. Turnthe POWEROUTPUT ADJUST control
to its maximum counterclockwise position. Turn off
the exciter. Turn off the driver plate circuit breaker.
Turn on the power amplifier plate voltage and remove
the power amplifier control grid bias fuse while
observing the WATTMETER {for an indication. The
WATTMETER switch must be in the FORWARD posi-
tion. If no indication is noted on the WATTMETER,
the power amplifier is properly neutralized.

e i e e

p CAUTION

Do not allow the power amplifier plate current
to exceed 2 amperes during the test. Do not
run the test for more than 5 seconds without
a l-minute cocling off period between tests,

If a WATTMETER indication is noted withthe removal
of the control grid bias fuse, readjust the neutralizing
sliding contacts and repeat the test.

The neutralization can be checked further by noting
the grid reaction as the plate is tuned through
resonance. Minimum or no grid current reaction
indicates proper neutralization. Neutralization of the
10-kw power amplifier is normally not critical and
should be easily adjusted.

2.10 Final Installation Procedure.

a. Check that all tubes, both inthe exciter and power
amplifiers, are securely in place.

b. Check all exciter transistors for proper place-
ment. The {ransistor lecating tab must be pointing
to the transistor socket locating mark placed adjacent
to the transistor socket.

c¢. Check fuses on both the exciter and power
amplifiers.

d. Insertthecrystals intothe exciter crystal sockets.
The 14 - MHz crystal should be placed into Y501 and the
heterodyning crystal into Y426,

e. Carefully inspect all rear door and panel inter-
locks to be certain that they are operating correctly.
Do this by pressing the contaet block, located on the
doors and the lower rear panels, until the spring is
completely compressed, then releasing the block, If
the block does not spring back to itsoriginal position,
adjust until it operates properly.
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TABLE 2-4, CRYSTAL PART NUMBERS

SP-195
830F-1A 10-Kw FM Broadcast Transmitter

CHANNEL CRYSTAL CHANNEL CRYSTAL

FREQ F:EQ COLLINS FREQ FREQ COLLINS
(MHz) (MHz) PART NUMBER (M Hz) (MHEz) PART NUMBER
8.1 74.10000 289-2744-00 98.1 84.10000 289-2'794-00
88.3 74.30000 289-2745-00 98.3 84.30000 289-2795-00
88.5 74.50000 289-2746-00 98.5 84.50000 289-2796-00
88.7 74.70000 289-2747-00 98.7 84.70000 289-2797-00
88.9 74.90000 289-2748-00 08.9 84.90000 289-2798-00
89.1 75.10000 289-2749-00 99.1 85.10000 289-2799-00
89.3 75.30000 289-2750-00 " 99.3 85.30000 289-2800-00
89.5 75.50000 289-2751-00 99.5 85.50000 289-2801-00
89.7 75.70000 289-2752-00 99.7 85.70000 289-2802-00
89.9 75.90000 289-2753-00 99.9 85.90000 289-2803-00
90.1 76.10000 280-2754-00 100.1 86.10000 280-2804-00
90.3 76.30000 289-2755-00 100.3 86.30000 289-2805-00
90.5 716.50000 289-2756-00 100,5 86.50000 282-2806-00
90.7 76.70000 280-2757-00 100.7 86.70000 289-2807-00
90.9 76.90000 289-2758-00 100.9 86.90060 289-2808-00
91.1 17.10000 289-2759-00 101.1 87.10000 289-2809-00
91.3 77.30000 289-2760-00 161.3 87.30000 289-2810-00
91.5 77.50000 289-2761-00 101.5 87.50000 289-2811-00
91.7 7'7.70000 289-2762-00 101.7 87.70000 289-2812-00
91.9 7'7.90000 289-2763-00 101.9 87.80000 289-2813-00
92.1 78.10000 289-2764-00 102.1 88.10000 289-2814-00
92.3 78.30000 289-2765-00 102.3 88.30000 289-2815-00
92.5 78.50000 289-2766-00 102.5 88.50000 289-2816-00
92.7 78.70000 289-2767-00 102.7 88.70000 289-2817-00
92.9 78.90000 289-2768-00 102.9 88.90000 289-2818-00
93.1 79.10000 289-2769-00 103.1 £9.10000 289-2819-00
93.3 79,30000 289-2770-00 103.3 89.30000 289-2820-00
93.5 79.50000 289-2771-00 103.5 89.50000 289-2821-00
93.7 79.70000 289-2772-00 103.7 89.70000 289-2822-00
03.9 79.90000 289-2773-00 103.9 89.50000 289-2823-00
94.1 80.10000 289-2774-00 104.1 90.10000 289-2824-00
94.3 80.30000 289-2775-00 104.3 90.30000 289-2825-00
94.5 80.50000 289-2776-00 104.5 90.50000 289-2826-00
94.7 80.70000 289-2777-00 104.7 90.70000 289-2827-00
94.9 80.90000 289-2778-00 104.9 90.90000 289-2828-00
95.1 81.10000 289-2779-00 105.1 91.10000 289-2829-00
95.3 81.30000 289-2780-00 105.3 91.30000 289-2830-00
95.5 81.50000 289-2781-00 105.5 91.50000 289-2831-00
95.7 81.70000 289-2782-00 105.7 91.70000 289-2832-00
95.9 81.90000 289-2783-00 105.9 91.90000 289-2833-00
96.1 82.10000 289-2784-00 106.1 92.10000 289-2834-00
96.3 82.30000 289-2785-00 106.3 92.30000 289-2835-00
96.5 §2.50000 289-2786-00 106.5 92.50000 289-2836-00
96.7 82.70000 289-2787-00 106.7 92,70000 289-2837-00
96.9 82.90000 289-2788-00 106.9 92.90000 289-2838-00
97.1 83.10000 289-2789-00 107.1 93.10000 289-2838-00
97.3 83.30000 289-2790-00 107.3 93.30000 289-2840-00
97.5 83.50000 289-2791-00 107.5 '93,50000 289-2841-00
97.7 83.70000 280-2792-00 107.7 93.70000 289-2842-00
97.9 83.50000 289-2793-00 107.9 93.90000 289-2843-00
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SP-185

B30F-1A 10-Kw FM Broadcast Transmitter
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SP-195
830F-1A 10-Kw 'M Broadcast Transmitter
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SP-195
830F-1A 10-Kw FM Broadcast Transmitter
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f. Recheck all cables and wiring in the transmitter
to be sure that all connections are made securely and
properly.

g. Check that the sliders in the tuning resonators of
hoth the driver and the power amplifier are in proper
position for the assigned station frequency and that the
sliders are tight against the outer rescnator walls.

h, Check the final power amplifier tube for proper
seating. This tube is pressed into place and may have
jarred loose during installation.

16

Neutralization Tuning Chart

i. Replace the lower rear panels on the transmitter
cabinets. Insert the ventilating fan plugs into the
sackets provided.

2.11 Starting the Transmilter in a New Installation.

Before starting the transmitter for the first time,
read section 3 of the subunit instruction books to
become familiar with the location and function of the
various transmitter controls, Then, perform the
following procedures.

Revised 1 January 1967
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l WARNING '

Voltages are present in this transmitter that
are dangerous fo life. Observe safety pre-
cautions when making any transmitter adjust-
ments, Do not reach inside the rear of the
transmitter cabinets whenever high voltages
are applied. Do not depend entirely on door
interlocks, Always shut off transmitter power
at the external cutout box and ground all
capacitors in the transmitter cabinets withthe
shorting stick before doing any workinsidethe
rear of the cabinets, When working in the
power amplifier regonators, remember that
115 volts a-c is present on one side of the
resonator  compartment interlocks. Keep
metal tools and all parts of the body away from
transistor cases.

a. Complete the entire transmitter installation pro-
cedure as directed in earlier paragraphs of this
instruction book,

b. Close the doors at the rear of the cabinets. Open
the doors at the front of the cabinets and remove the
lower front panels so the entire inside panel is
expesed. Check to be sure that the covers on the
resonator compartments of both the driver and power
amplifier are securely closed and latched.

¢. Set the PLATE circuit breaker in the driver and
the PLATE and FILAMENT breakers in the power
amplifier to ON,

d. Press the FILAMENT ON switchon either cabinet.
The green indicator lamps at the top left of both
cabinets should light, This means that all trans-
mitter tube filaments and cooling air blowers are
operating.

NOTE

If mercury-vapor rectifier tubes are used
in the 10-kw amplifier (right cabinet), run
the tubes with only the filaments lighted
for at least 1/2 hour before applying plate
voltage to the amplifier, This is done to
remove any mercury coating that may be
on tube elements. This operation is neces-
sary only for new tubes or used tubes that
have been inverted or agitated, While this
aging process is being completed, the exciter
and 250-watt amplifier may be tuned by
performing the following steps.

e. Set the right cabinet MULTIMETER switch to
FIL V 8V FS. Adjust the FILAMENT VOLTAGE
ADJUST control until the right cabinet MULTIMETER
indicates 7.2 volts. If this meter indication cannot
be reached, readjust the taps on the filament trans-
former, T405, to the next lower voltage tap.

Revised 1 January 1967

SP-195
830F-14A 10-Kw FM Broadceast Transmitter

NOTE

A three (3) percent decrease in filament
voltage will extend tube life fifty (50} percent.

When new, the 4CX5000A tube will operate
satisfactorily with less than 7.2 volts on
the filament. Initially set the filament volt-
age for 7.2 volts., When the transmitter is
properly tuned, reduce the filament voliage
to the point where power output decreases.

As the tube ages, the filament voltage may
be increased to more than 7.2 volts.

f. Connect a VOM to TP301 and TP302 on the

front of the left hand, BB830-1, cabinet. Set PA
FIL. ADJ, potentiometer R325, for an indication
of 6.0 volts on the VOM.

NOTE

When new, the 4CX250B tube will operate
satisfactorily with less than 6.0 volis on
the filament. Initially set the filament volt-
age for 6.0 volts at TP301 and TP302. When
the B830-1 is properly tuned, reduce fila-
ment voltage to the point where power out-
put decreases.

g. Set the POWER switch onthe exciter to ON, Allow
the exciter oscillator to warm up for 15 minutes.

h., Turn 8101 to the 14MC REF B position and check
M101 for an indication in the B meter range. Turn
S101 to the AFC KEY B position and check M101 for
an indication in the B meter range.

NOTE

When 8101 is in the AFC KEY B position, the
meter pointer will not hold steady but will pulse
at approximately 5 Hz, the keying generator
rate. This pulse is an indication of normal
operation.

Turn 5101 to the MOD QUTPUT B position and check
M101 for an indication in the B meter range. If all
meter indications for the three 5101 positions fall
within the B meter range, proceed with the following
tuning procedures. If any of the meter indications
fall outside of the B meter range, the modulator and
afc discriminator are out of adjustment and will have
to be adjusted according to the maintenance section
of this instruction book.

i, Switch 5101 to the MIXER GRID A position, Set
POWER QUT resistor R454 to its midposition. Using
a nonmetallic screwdriver type tuning tocl, adjust the
BUF TUNE control for a peak indication on meter
M101.

17
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5pP-195
830F-1A 10-Kw FM Broadcast Transmitter

NOTE

The MIX BAL control, R428, should be placed
in its midrange position, No further adjust-
ment of this control is necessary unless the
transmitter {requency falls within the rangeof
97 to 100 MHz, See step o if the transmitter
frequency falls within this range.

j. Switch 8101 to the V428B position. Adjust 1429
and 1430 for a maximum indication en M101.

k. Switch 8101 to the V429B position. Adjust L431
and L432 for a maximum indication on M101.

1. Switch S101 to the V430B position. Adjust 1.433
and 1434 for a maximum indication on M101.

m, Switch 5101 to the V430C position. Adjust the PA
PLATE control for a minimum indication on M101.

n, Set the driver MULTIMETER switch to GRID
FS 40 MA. Adjustfirstthe exciter PA MATCH control,
then the power amplifier GRID TUNING contrcl for a
peak MULTIMETER indication,

o. If the transmitter frequency falls between 97 and
100 MHgz, the following additional step will have to be
completed. Place a grid dip meter tuned to 98 MHz
near the exciter output, Adjust the MIX BATL control
for a minimum output as indicated on the grid dip
meter,

p. Set the driver POWER OUTPUT ADJUST control
fully counterclockwise. Connect a 50-ohm, 250-waft
dummy load to the r-f output connector of the driver.

g. Press the driver PLATE ON switch, The red
indicator lamp at the top right of the cabinet should
light, and the P, A. PLATE VOLTAGE meter should
indicate 2100 x100 volts.

r. Set the driver MULTIMETER switch to SCREEN
FS 400 VDC. The MULTIMETER should indicate 300
+35 volts.

5, Adjust the driver PLATE TUNING control for a
dip in the P.A, PLATE CURRENT meter indication.

t. Set the driver WATTMETER switchto FORWARD,
Adjust the QUTPUT COUPLING control for approxi-
mately 5 ma of screen current.

u, Turn the driver POWER QUTPUT ADJUST control
approximately two-thirds of its maximum clockwise
rotation,

v. Increase the driver coupling a smail amount by
turning the OQUTPUT COUPLING control clockwise
until the PA screencurrent is reduced to approximately
10 ma. Adjust the PLATE TUNING control for a dip
in the P.A. PLATE CURRENT meterindication. {The
plate tuning capacitor should be near its center position
when the dip in the driver plate current oceurs. If
the capacitor is not in this position, move the plate
slider in the appropriate direction and repeat stepv,)

w. Rotate the POWER QUTPUT ADJUST control
clockwise a small amount.

X. Repeat steps v and w until the P.A, PLATE
CURRENT meter indicates a minimum indication and
the WATTMETER indicates 250 watts, At this time
the driver screen current should benotlessthan 5 ma
nor more than 20 ma.

v. Turn PA FIL ADJ, potentiometer R325, counter-
clockwise to the point where power output decreases,
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z. Turn off the driver plate power and disconnect
the dummy load from the driver, Reconnect the
coaxial cable from the driver to the power amplifier.
Set thedriver POWERQUTPUT ADJUST potentiometer
fully counterclockwise,

aa. Set the driver WATTMETER switch to
REFLECTED. Adjust the power amplifier GRID
TUNING control for minimum reflected power.

NOTE

If a low value of reflected power cannot be
obtained, change the setting of the power
amplifier (right cabinet) grid slider slightly.
Adjust the position of the r-f input tap and
repeat step aa,

abh. Turn the driver POWER OUTPUT ADJUST con-
trol until the proper PA grid current is flowing (proper
value approximately 50 ma obtained from figure 2-4).

ac. Set the power amplifier POWER OUTPUT
ADJUST control in the maximum counterclockwise
direction. Check the power amplifier filament voltage
and if necessary readjust the FILAMENT VOLTAGE
ADJUST control for 7.2 volts as indicated on the
power amplifier MULTIMETER. If the transmitter
filaments have been energized for at least 1/2 hour
(if mercury-vapor rectifiers are used), press the
power amplifier PLATE ON switch. When this switch
is pressed, the red indicator lamp at the top right of
the power amplifier cabinet should light and the P.A,
PLATE VOLTAGE should indicate 6450 +200 volts.

ad. Set the WATTMETER switch to FORWARD.
Adjust the power amplifier PLATE TUNING control
for maximum WATTMETER indication. (The power
amplifier plate tuning capacitor should be near its
center position when the maximum WATTMETER
indication occurs. If the capacitor is not in this
position, move the power amplifier plate slider in the
appropriate direction and repeat step ad.)

PPN W R

The power amplifier P.A. PLATE CURRENT
meter indication should never exceed 2.5
amperes (power supply rating),

When tuning, be sure that the plate dissipa-
tion does not exceed 6 kw at any time, Plate
dissipation is;

Plate dissipation = Eplp - power out

ae. Set the power amplifier WATTMETER switch to
REFLECTED. The swr must be less than 2:1 at all
times (see figure 2-10). If the indication of reflected
power is excessive, check the antenna and its asso-
ciated r-f cable for a possible mismatch.

af, Set the power amplifier WATTMETER switch to
FORWARD. Adjust the OUTPUT COUPLING control
for approximartely 100 ma of screen current.
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ag. Turn the power amplifier POWER OUTPUT
ADJUST control to approximately its midpoint posi-
tion. Recheck the driver power output for proper PA
grid current.

NOTE

The values of screen current given in the
steps are only approximate, Thetube dissipa-
tion will allow for greater variationsin screen
current without adversely affecting tube
operation.

ah, Increase the power amplifier coupling a small
amount by turning the QUTPUT COUPLING control
clockwise until the PA screen current is reduced to
approximately 100 ma (or value obtained from figure
2-3). Adjust the PLATE TUNING control for maxi-
mum WATTMETER indication.

ai, Rotate the power amplifier POWER OUTPUT
ADJUST control clockwise a small amount.

aj. Repeat steps ah and ai unti]l the power ampli-
fier P. A. PLATE CURRENT meter indicates the
transmitter output is 10 kw (or authorized power) as
measured by the indirect method. At this time, the
PA screen current should be approximately 200 ma
{or reduced current for reduced power applications
obtained from f{igure 2-3}, The indirect method of
measuring power outpuf is:

Power output =1 E K
PP

SP-195
830F-1A 10-Kw FM Broadcast Transmitter

If the final does not tune up properly, the fault may
lie in improper neutralization. If faulty neutrali-
zation is suspected, neutralize the final according
to the procedure given in paragraph 2.9.1,

ak. Turn FILAMENT VOLTAGE ADJUST, potenti-
ometer R404, counterclockwise to the point where
power output decreases.

al. Check to be sure that the FM monitor that is
connected to the transmitter is properly calibrated.
Then, if necessary, adjust the exciter VHF OSC FREQ
ADJ control until the monitor indicates that the
transmitter operating frequency is within specified
operating limits,

am. Apply b60-Hz audio tone to the transmititer
input. Set the input level for +10 dbm at the trans-

mitter audio input terminals.
an, Adjust the exciter MOD GAIN control until the

monitor indicates 100 percent modulation,

ao. Replace the lower front panel on the fransmitter
cabinet and close the front doors, The transmitter
is now ready for standard broadcast use,

NOTE

At this point it is suggested that a record be
made of all meter readings for future main-
tenance and trouble shocoting, These meter
readings maybe recorded in table 5-3.
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8P-195
830F-1A 10-Kw FM Broadcast Transmitter
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3.1 General.

Refer to theunit instruction booksto become familiar
with the operation and function of controlson the power
amplifier, the driver, and the exciter.

After the transmitter has been placed in operation it
will be necessary to check meter indications from time
to time tobe sure the transmitter is operating properly
and to occasionally touch-up the power amplifier load-
ing and tuning.

3.2 Starting the Transmitter in Normal Operation.

The transmitter may be put into operation by two dif-
ferent methods, depending upon the circumstances.
For normal operation, press either FILAMENT ON
switch to start thedriver and power amplifier filaments
and to warm up the exciter (the exciter POWER switch
should be left in the ON position at all times). Check
the driver grid current to be sure the exciter is pre-
senting sufficient drive to the driver before applying
plate power. Approximately 30 seconds after filament
power is applied, press the driver PLATE ON switch.

section 3

Operation

Check the operation of thedriver and, ifit is operating
properly, pressthe power amplifier PLATE ON switch,
starting the transmitter,

The alternate method of starting the transmitter con-
sists of pressing the power amplifier PLATE ON switch
only. The power amplifier filament, the driver fila-
ment, and the exciter will immediately starttowarm
up. As soon as the driver time delay relay has com-
pleted its cyele, the driver and power amplifier plate
voltages will come on automatically, starting the
transmitter.

To shut down the transmitter it is recommended, but
not necessary, to pressthedriver PLATE QFF switch,
wait a few seconds, and then shut off the filament and
exciter power by pressing either FILAMENT OFF
switch. It is also possible to press either FILAMENT
OFF switch which immediately removes plate, fila-
ment, and exciter power. Pressing the driver PLATE
OQFF switch first allowsthe plate power supply voliages
to discharge through the driver and power amplifier
while the filament is at normal operating temperature
and, in addition, cools the power amplifier components.
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section 4

princip]es of Operation

4.1 General.

Refer to figure 4-1, ablockdiagram of 830F-1A 10-Kw
FM Broadeast Transmitter. The transmitter can he
broken down into four main subassemblies; an exciter,
a driver, a power amplifier, and harmonic filter.
Refer fo section 2 of the unit instruction books for a
complete explanation of the exciter, thedriver, and the
power amplifier.

4.2 A830-2 10 W Wide-Band FM Broadecast Exciter.

Refer to figure 4-1, a block diagram of the 830F-1A.
The baseband audio is coupled to the AB30-2 through a
pre-emphasis network, and through an 18-db pad to
J604 and two baseband amplifiers. The baseband out-
put is coupled fo a voltage-sensitive capacitor, C654.
C654 is a diode which varies in capacity in proportion
to the voltage across it, The FMoscillator is tuned to
14 MHz. The capacity of C654 varies in proportion to
the baseband audio and therefore the outputisa 14-MHz
signal frequency modulated by the basebandaudio. The
deviation of the 14-MHz signal is+75 kHz for 100 per-
cent modulation, The oscillator output is coupled
through two limiters toremove any amplitude modula-
tion. The limited 14-MHz signal is then amplifiedand a
portion of the output coupled tothe rate correction fre-
quency discriminator and to the output amplifier. The
output of the frequency discriminator is simply the
baseband audio detected from the modulated 14-MHz
gignal. This detected audic is coupled back to the
baseband input to correct for any nonlinearity in C654.

A portion of the limiter outputis also coupled to the afe
buffer stage. The afc buffer output, the modulated
14-MHz signal, is coupled to the reference oscillator
and afc limiters through a diode switch. The output of
the 14-MHz reference oscillator is also coupled to the
reference oscillator and afc limiters through a diode
switch. The diode switchisoperatedbya 5-Hz keying
generator. The 5-Hz generator is a unijunction
transistor operating as a relaxation oscillator keying
a multivibrator,

The diode switch alternately connects the modulated
14-MHz signal (afc buffer output} and the 14-MHz ref-
erence signal to the afc discriminator. The afc dis-
c¢riminator detects the difference between the 14-MHz
reference signal and the modulated 14-MHz signal. The
modulated 14-MHz signal will cause a baseband audio
output at the discriminator. This is not an error in
frequency, so a portion of the baseband audio input is
amplified by the baseband canceling amplifier and fed
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into the output of the frequency discriminator through
a diode switch. Thisdiode switchiskeyed by the same
5-Hz signal which switched the reference oscillator
and afc limiter input. Whenthe modulated 14-MHz sig-
nal is connected to the reference oscillator and afe
limiter input, the baseband canceling signal is switched
into the output of thefrequencydiscriminator to cancel
the baseband output from the discriminator.

The input signal to the four error signal amplifiers is
a 5-Hz square wave, The amplitude of this square
wave is proportional to the frequency error inthe FM
oscillator. The error signal amplifier square wave
output is converted to a d-¢ control signal in the syn-
chronous detector., The synchronous detector is also
keyed by the 5-Hz keying signal. Thed-¢ error signal
is coupled to C654 to correctthe frequency modulation
oscillator.

A portion of the limiter output is fed to the output
amplifier. The modulated 14-MHz signal from the out-
put amplifier is then heterodyned up to the operating
frequency in a balanced mixer. The crystal frequency
is 14-MHz below the customer's operating frequency.
The crystal oscillator output is coupled to a buffer
stage and is mixed with the medulated 14-MHz signal in
the balanced mixer. The balanced mixer output is
limited and amplified to the 10-watt r-f output level.
The output impedance of the AB30-2 is between 50 and
70 ohms.

The power supply for the AB830-2 is of conventional
design and supplies operating voltages for the vacuum
tubes and transistors in the A830-2,

4.3 Driver and Final,

The driver consists of a single ceramic-type tetrode
tube. The tube is operated asaclass C amplifier with
a tuned coaxial line resonator plate eircuit. The out-
put from the driver is fed to a 10-kw final amplifier.

The final power amplifier is also made up of a single
ceramic-type tetrode tube. The tube is operated as a
grounded screen, class C amplifier, using screengrid
neutralization. The plate works into a tuned coaxial
line resonator with a similar tuned coaxial line reso-
nator for the control grid tank. The plate output is
fed through a harmonic filter which reduces all output
harmonics into the antenna.

The harmonic filter consists of two series-resonant
M-derived low-pass end sections and two constant-K,
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T center sections. The harmonic filter starts toattenu-
ate above 110 MHz and reaches maximum attenuation at
the carrier second harmonic. The attenuation pattern
then tapers off slowiy a3 the freguency rises. The
over-all result of the harmonic filter is in keeping the
harmonics attenuated at least 80 db below the earrier
frequency.

4.3.1 CONTROL CIRCUITS.

One phase of the 230-volt, 3-phase power is stepped
down to 115 volts a-c by transformers T301 and T401.
This lower voltage is used to activate relays in the
transmitter conirol circuits and is also fed to the
exciter as its primary power source. The control cir-
cuits allow power to be applied to the transmitter only
in the proper sequence to preventdamage to the driver
and final amplifier. These cirecuits also contain pro-
tective devices to prevent damage to components from
accidental overloads.

4.3.2 PLATE CONTACTORS AND POWER SUPPLIES.

The driver plate contactor consists of a heavy-duty
relay which controls the 230-volta-cprimary power to
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the plate power supply. The driver plate contactor is
actuated by the driver PLATE ON switch through the
control circuitry.

The driver plate power supply is a conventional full-
wave power supply capable ofdelivering 2100 voltsd-c
at 250 ma to the driver.

The power amplifier plate contactors are heavy-duty
relays which control the 3-phase power supplyandare
activated by the power amplifier PLATE ON switch,
The two plate contactors are energized ina step-start
sequence (switches resistances momentarily into the
line} to reduce the generation of transients in the power
supply when power is first applied.

The power amplifier plate power supply is a conven-
tional 3~phase full-wave power supply capable of pro-
viding 5700 volts at 2.5 amperes. The screen power
supply is a full-wave 3-phase silicon diode power
supply capable of providing 750 volts at 2.6 amperes.
The control grid bias supply places the controlgrid at
about cutoff and is set at the factory.

Revised 1 January 1967
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5.1 General.

The following paragraphs contain information concern-
ing maintenance of 830F-1A 10-Kw FM Broadecast

Transmitter.
| WARNING I

Voltages are present in this transmitter that
are dangerous to life. Observe safety precau-
tions when performing any maintenance, Do
not reach inside the transmitter cabinets when-
ever high voltage is applied. Do notdepend on
door interlocks, Always shut down the trans-
mitter before doing any work inside the trans-
mitter cabinets. Immediately uponopening the
rear cabinet doors, short out the power supply
capacitors with the shorting sticks provided
with the transmitter,

Refer to the applicable unit instructions for specific
maintenance procedures for each subassembly.

5.2 Normal Tuning Procedures.

The following are tuning procedures which should be
observed after the fransmitter has been installed and
tuned according to the installation proceduresgivenin
section 2. Table 5-1 presents abbreviated tuning
instructions to be used with the following procedures.
Table 5-1 can be detached from this instruction book,
placed within one of the cabinet doors or adjacent to
the transmitter, and used as a reference when the
operator becomes familiar with the transmitter.

a. Open the doors at the front of the cabinets,

b. Press either FILAMENT ON switch and allow the
exciter to warm up for at least 15 minutes.

c. Set 8101 on the exciter to MIXERGRID A, Adjust
BUF TUNE control for a peak on M101,

d. Set 8101 to V428 B and adjust 1429 and L430 for
a peak on M101,

e, Set 5101 on V429 B and adjust 1431 and 1432 for
a peak on M101,

f. Set S101 to V430 B and adjust L433 and 1434 for
a peak on M101,
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section 5

maintenance

g. Set 8101 to V430C B and adjust the PA PLATE
control for a minimum indication on M101.

NOTE

Convenient marked ranges are on the meter
which correspond to switch positions. These
ranges give an approxiniate requirement for
min-max readings for each switch position.

h. Tune the exciter coupling by setting the MUL-
TIMETER switch to GRID FS 40 MA and adjusting the
exciter PA MATCH control for maximum coupling.
Tune the driver GRID TUNING control for a peak
MULTIMETER indication.

i. Connect a VOM to TP301 and TP302 onthe driver
cabinet, Set PA FIL ADJ on the driver for an indi-
cation of 6.0 volts on the VOM.

j. Set the driver WATTMETER to REFLECTED.

k. Press the driver PLATE ON switch. Adjust the
power amplifier GRID TUNING for a dip in the R.F,
WATTMETER indication. Setthedriver to FORWARD.
In turn, adjust the driver PLATE TUNING control for
minimum indication on the driver P.A, PLATE CUR-
RENT meter and increase the QUTPUT COUPLING
control and the POWER OUTPUT ADJUST control, by
small amounts, until the proper value of PAgrid cur-
rent is flowing (function of power level: see figure
2-4). The driver screen current may be § but should
not be more than 20 ma when the driver is properly
tuned,

. Turn the driver PA FIL ADJ control counter-
clockwise to the point where power output decreases.

m. Adjust the power amplifier FILAMENT VOLTAGE
ADJUST control for 7.2 volts as shown on the
MULTIMETER,

n. Press the power amplifier PLATE ON switch.

0. Adjust the power amplifier GRID TUNING con-
trol for a maximum indication on the MULTIMETER,
(This should be near the minimum reflected power on
the driver wattmeter.) Place the power amplifier
WATTMETER switeh in the FORWARD yosition.

p. In furn, adjust the power amplifier PLATE
TUNING control for a maximum WATTMETER indi-
cation and increase the OUTPUT COUPLING control
and the POWER OUTPUT ADJUST control, by small
amounts, until the transmitter isproducing authorized
power as measured by the indirect method,

Power output = IpEpK
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Figure 5-1, Plate Efficiency (K}
Versus Fregquency Chart

The power amplifier screen current should be at the
value specified in figure 2-3 for the transmitter out-
put power level when the power amplifier is properly
tuned, Normal operation is achieved when the R.F.
WATTMETER indication is maximum. Efficiency
may be improved by detuning plate circuit slightly
from maximum power {o the high frequency side of
resonance (less capacity).

q. Turn the power amplifier FILAMENT VOLTAGE
ADJUST control. counterclockwise to the point where
power output decreases.

r. Adjust the VHF OSC FREQ ADJ control until the
FM monitor indicates the transmitter is operating
within the specified operating limits.

5.3 Modulator and AFC Discriminator Adjustment
Procedures.

The broadband exciter is desighed to be exceptionally
stable and will require few adjustments over a long
period of time. The following adjustment procedures
should only be followed if the exciter is not operating
within limits upon installation, or if any of the tran-
gistors (Q503, Q511, Q601, and Q604) are replaced.
Replacement of other components should not normally
require a change in the adjustments given in this
section. The transmitter will have to be energized
when performing steps ¢ and e. Use an a-c vivm
such as a Ballantine Model 310A when making adjust-
ments. A d-c vtvm such as a Heath type may be
used in step £.

NOTE

When adjusting the modulator and afe section
of the exciter, use a nonmetallic hex type
adjusting tool. Keep all metallic tools, the
hands, and other parts of the body away from
transistor cases. When disabling the afe with
the complete transmitter in operation, check
the station monitor to be sure the center fre-
quency stays within the ¥CC requirements.

a. Remove transistor Q509 and place a vtvm from
TP501 to ground. Tune L1505 and L5304 for a peak
indication on the vtvm., Be sure to tune the induc-
tances in the order given to minimize the limiting
effect. Check that each stage is limiting when making
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these adjustments. Limiting will show up as a broad
flat peak on the vitvm when tuning. Set the controls
midway between the limiter fall-off points shown on
the vitvim. Do not replace Q509 at this time.

b. Tune the afc discriminator by placing a vtvimn from
TP501 to ground and tune the DISCR PRI control, C515,
for maximum indication. Place the vivm from TP502

to ground and adjust the DISCR SEC control, C518,
for 0 on the vtvm.

c. Disable the afc by pressing the AFC DISABLE
switch and adjust the OSC FREQ control until the
station monitpr indicates the exciter is on frequency.
Replace Q509.

d. Remove Q607. Place a vivin between TP860Z and
ground. Tune L606 and L603 for a maximum indication
on the vtvm. Tune the inductors in the order shown
to minimize the effects of the limiter,

e. Remove afc by holding down the AFC DISABLE
switch, With the vtvm from TP602 and ground, tune
the DISCR PRI conirel, C639, for a maximum indication
on the vivm. Move the vivin to TP601 and tune the
DISCR SEC control, C644, for a 0 indication when the
modulation monitor indicates the exciter is approxi-
mately on frequency. Repeat the tuning of the DISCR
PRI and DISCR SEC controls. Replace QB07.

f. Place a d-c¢ vtvin between TP603 and ground. Set
the AMP BIAS control for a 7.5-volt indication on the
vivm.

g. Place a vtvm hetween TP504 and ground. Remove
Q510. Tune L611 and L608 for a maximum indication
on the vtvm. Replace Q510.

h. With a vtvm on TP504, adjust the REF LEVEL
conirol for an equal indication on the vtvm with first
Q510 removed and then Q509 removed. (This equalizes
the modulator oscillator voltage and the 14 -MHz refer-
ence voltage.) Replace the transistors,

i. Place an oscilloscope between TP504 and ground.
Apply a 150-Hz audio signal onJ601. Adjust the MOD
BAL control for a minimum I150-Hz indication as
shown on the ¢scilloscope.

NOTE

The MOD BAL control must be adjusted slowly
to allow the error signal amplifiers to stabilize
between adjustments.

For a complete exciter alignment procedure, refer to
the maintenance section in TD-536,

5.4 Distortion Testing Procedure.

a. Refer to figure 5-2. Connect an audio frequency
signal generator, such as a Barker & Williamson
Model 210 to the exciter audio input, terminals 1
and 2 of TB305. (Disconnect the station console
audio input leads when making this connection.)
Connect a distortion and noise meter, such as a
Barker & Williamson Model 410, to the broadcast
monitor. Connect a 50-ohm artificial load to the r-f
output connector Iocated on top of the transmitter
cabinet, Turn on the transmitter.

Revised 1 January 1967
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TABLE 5-2. DISTORTION CHECKS

DISTORTION IN PERCENT
FREQUENCY
25% MODULATION 50% MODULATION 100% MODULATION
50
100
400
1000
5000
7500
10,000
15,000
TB305
Baw 210
AUDIO FREQUENCY 1AND2 B30F—1A RF QUTPUT ARTIFTOIAL
SIGNAL TRANSMITTER LOAD
GENERATOR
MONITOR
OUTPUT
B&W 410
DISTORTION 900C
AND GROADCAST
NOISE METER MONITOR

Figure 5-2. Distortion Test Setup

b. Apply a 50-Hz audio tone to the transmitter input,
The input level should be such that the voltage at the
transmitter audio input terminals is +10 +2dbm.

c. Adjust the exciter MOD GAIN control until the
monitor indicates 100 percent modulation (+75-kHz
deviation).

d. Measure the distortion at the frequencies and
modulation levels given in table 5-2, The distortion
shall be less than 1.0 percent for frequenciesbetween
50 Hz and 15 kHz,

5.5 Audio Frequency Response Measurements,

a. Refer to figure 5-3. Connect an audio frequency
gsignal generator, such as a Barker & Williamson
Model 210, to terminals 1 and 2 of terminal

Revised 1 January 1967

board TB305. (Disconnect the station console audio
input leads when making these measurements.) Connect
a vacuum-tube voltmeter, such as a Ballantine
Model 310A, to the audio output terminals of the audio
frequency generator. Connect a 50-ohm artificialload
to the r-f output connector located ontop of the trans-
mitter cabinet. Turn on the transmitter.

b. Check the audio frequency response of the trans-
mitter by modulating the transmitter at 50, 100, 400,
1000, 5000, 7500, 10,000, and 15,000 Hz for 25 percent,
50 percent, and 100 percent modulation. Audio fre-
quency response is measured by keeping the percentage
of modulation constant and measuring the magni-
tude of audio, at each frequency given, to give the
desired percentage of modulation. The audio frequency
response must fall within the limitsgiveninfigure 5-3,
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8BW 210 TB305
S0 OHM
AUDIO FREGUENCY > ANDZ, B3OF—~1A RF QUTPUT AT
SIGNAL TRANSMITTER LOAD
GENERATOR
MONITOR
OUTPUT
k. -
BALLANTINE 2900C
MODEL 310A BROADCAST
VTVM MONITOR

Figure 5-3. Audio Frequency Response, Test Setup
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Figure 5-4. Audio

NOTE

When taking audio frequency response mea-
surements, a broadcast monitor, such as
Collins 900C, should be used. Do not use
an instrument where audio deemphasis might
give a false indication of peak modulation.

Frequency Response Limits

5.6 FM Noise Measurements,

To measure FM noise (monaural signal-to-noise ratio)
with the Collins Modulation Monitor 900C-1, perform
the following procedure. Refer to figure 5-5.

a. On the 900C-1, set the METER switch to the
TOTAL MOD position and the DECIBELS switch to
the 0 position.

Revised 1 January 1967
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BBW 210 TB 305 50 OHM
AUDIO FREQUENCY IAND 2 830F-1A RF CUTPUT RTIFICIAL
SIGNAL TRANSMITTER Al
GENERATOR LOAD
MONITOR
QUTPUT
3
BALLANTINE 900C
MODEL 3104 BROADCAST
VTVYM MONITOR
Figure 5.5, FM Noise Test Setup
TB30S5
PIN |
50 OHM
830F-IA RF_QUTPUT
SHORT > ARTIFICIAL
TRANSMITTER LOAD
TB305
PIN 2
MONITOR
QUTPUT
BALLANTINE AM NOISE soec
MODEL 3104 BROADCAST
VIVM MONITOR

Figure 5-6, AM Noise Test Setup

b. Connect the Barker and Williamson Model 210
signal generator ouiput to audio input terminals
TB305-1 and TB305-2, Set the signal generator to
400 Hz and modulate the transmitter 100 percent.

¢. On the 900C-1, set the DE-EMPHASIS switch to
the IN position and the METER switch to the MAIN
CHAN AUDIO position. Set the METER ADJUST con-
trol for an indication of 0 db on the 900C-1 meter.

d. Remove the signal generator. Set the DECIBELS
switch for an indication on the 900C-1 meter. The
monaural, fm, signal-to-noise ratic is the algebraic
sum of the DECIMAL switch and the meter indication,

e. The FM noise Ievel shouldbe 65 dbbelow 100 per-
cent modulation.

Revised 1 January 1967

5.7 AM Noise Measurements.

To measure AM noise with the Collins 900C-1, perform
the following procedure. Refer to figure 5-6.

a. Connect TB305-1 to TB305-2 on the transmitter.

b. Connect a vtvm to the AM NOISE jack on the
900C-1.

c. Turn on the transmitter,

d. On the 900C-1, set the METER switch to the RF
LEVEL position. Adjust the RF LEVEL control foran
indication of 100 percent on the 900C-1 meter,

e. Record the AM noise voltage indicated on the vivm,
The AM noise voltage should be referencedtoa carrier
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level of 1 volt rms., The AM noise level should be
55 db below the carrier level.

5.8 Trouble Shooting.

Standard trouble-shooting procedures should beused in
finding malfunctions in the transmitter, As suggested
in TD-536, TD-538, and TD-580, meter indications for
all functions should be recorded when the transmitter
is installed and operating properly. Table 5-3 is
supplied for recording these readings. If some mal-
function should occur after the normal meter readings
are recorded, it is a simple matter to compare the
meter readings of the malfunctioning equipment with
the normal meter readings. When trouble-shooting
and comparing the meter readings it is advisable to
start with the final stage and proceed backwards until
normal readings are encountered. The malfunctioning

30

stage will then be the one immediately ahead of nor-
mal meter indications.

As most cases of trouble will be traced to tubes or
transistors, it is advisable {o first of all replace the
tube (or transistor} in the stage in which the trouble
is suspected. If the trouble does not clear with tube
or transistor replacement, it willbecome necessary to
take resistance or voltage measurements within the
suspected circuit to determine which component has
failed.

When tracing trouble within the power amplifier it
will be helpful to use the ‘‘from-to’’ information given
in unit instructions TD-538 and TD-580. The ‘‘from-
to’’ information gives the actual location of indi-
vidual wires within the transmitter cabinets, When
used in conjunction with the schematics, the “from-
to’’ information can be very helpful.
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TABLE 5-3. NORMAL TRANSMITTER METER INDICATIONS

CONTROL POSITION METER INDICATION

5101 BUFFER GRID A M101
S101 MIXER GRID A M101
5101 V428 B M101

% 8101 V429 B M101

E s101 V430 B Miol

ﬁ 5101 Vv430C B M101
5101 MOD OUTPUT B M101
5101 AF¥C KEY B M101
5101 14MC REF B M101
MULTIMETER SCREEN FS 400 VDC MULTIMETER
MULTIMETER SCREEN FS 40 MA MULTIMETER

. MULTIMETER GRID FS 40 MA MULTIMETER

g P.A. PLATE VOLTAGE

a P.A, PLATE CURRENT
WATTMETER FORWARD R.F. WATTMETER
WATTMETER REFLECTED R.F, WATTMETER
MULTIMETER BIAS V400V FS MULTIMETER
MULTIMETER GRID 80 MA FS MULTIMETER

g MULTIMETER SCREEN 400 MA FS MULTIMETER

g MULTIMETER SCREEN V 800 V FS MULTIMETER

% MULTIMETER EXTERNAL MULTIMETER

E P.A, PLATE VOLTAGE

8 P.A, PLATE CURRENT
WATTMETER FORWARD 15 KW R.F, WATTMETER
WATTMETER REFLECTED 5 KW R.F, WATTMETER
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Overall View, B830-1 250-Watt FM Power Amplifier
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1.1 PURPOSE OF INSTRUCTION BOOK.

Unit Instructions TD-538 provides information about
B830-1 250-Watt FM Power Amplifier. Information
which is furnished covers a general description of the
equipment, principles of operation, maintenance pro-
cedures, and a parts list,

1.2 PURPOSE OF EQUIPMENT.

The B830-1 250-Watt FM Power Amplifier canbe used
for continuous monaural or multiplex and SCA FM
broadcast service on a single frequency in the range
from 88 to 108 megacycles with an exciter input of
10 watts and an output power of 250 watts,

The B830-1 will drive the 830F 10-KW FM Power
Amplifier or the 830E 5-KW FM Power Amplifier to
full output.

1.3 DESCRIPTION OF EQUIPMENT.
1.3.1 PHYSICAL DESCRIPTION.

The B830-1 250-Watt FM Power Amplifier, shown in
figure 1-1, is contaired in a single cabinet that is 38
inches wide, 76 inches high, 27 inches deep, and weighs
approximately 596 pounds. Altl B830-1 operating con-
irols are located behind the doors on the front of the
cabinet., The filament and plate on-off controls and
four monitoring meters are located at the top front of
the cabinet, The meters may be observed easily while
cperating the ftuning controls. The B830-1 uses three
tubes, all of which are accessible from the front of the
transmitter, The bottom front of the B830-1 cabinet
is removable to allow access to components on the
bottom of the inside panel.

Large doors at the upper rear of the cabinet allow
access to the upper part of the B830-1 for servicing
and maintenance. Operating personnel are protected
by both electrical and mechanical interlocks on the
rear doors and panel, These interlocks remove the
B830-1 plate voltage and ground the high-voltage
circuits when the doors are opened or the panel is
removed. The power amplifier plate-tuning cavity is
located in an interlocked compartment at the front of
the B830-1,

section
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Inside the B830-1, heavy iron-core components areat
the bottom of the cabinet. A standard 19-inch rack is
provided for mounting the 10-watt exciter within the
confines of the B830-1. Room also is provided on the
standard 19-inch rack for the mounting of SCA
generators. An optional harmonic filter, which can be
cormected to the B830-1 output, is suspended from the
top of the cabinet.

Cooling air for the B830-1 is drawn through a
permanent air filter at the rear of the cabinet by a
low-gpeed, high-volume fan and exhausted through a
shielded opening in the top of the cabinet. A single
pressure blower supplies cooling air directly to the
power amplifier tube.

1.3.2 ELECTRICAL DESCRIPTION.

The B830-1 250-Watt FM Power Amplifier consists of
a single, air-cooled, power amplifier tube capable of
being driven to full power by a 10-watt exciter. All
associated power supply and control circuitry is in-
cluded for operation of the B830-1, The B830-1 rf
input impedance is 50 ohms nominal, unbalanced. The
B830-1 output power is at least 250 watts over the
frequency range of 88 to 108 megahertz intoa 50-ohm
load, with an swr not exceeding 2:1.

Line power input required is 50 or 60 hertz, single
phase, with primary taps on all power transformers
to compensate for line voltage variations from 200 to
250 wvolts. {For 50-hz operation, a special blower
is available on request.) Circuit breakers in the input
side of the line are provided for primary circuit
protection., The control circuits and the final am-
plifier filament are fused. A time delay relay pro-
vides protection of the power amplifier tube during
warmup. Remote control can be exercised over
filament-on, filament-off, plate-on, and plate-off
functions of the power amplifier, Instruction books
covering the exciters and power amplifiers used in
conjunction with B830-~1 250-Watt FM Power Ampli-
fier are listed in table 1-1.

1.4 EQUIPMENT SUPPLIED,

Table 1-2 lists equipment that is supplied as part of
B830-1 250-Watt FM Power Amplifier.

1-1
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TABLE 1-1. ASSOCIATED EQUIPMENT
INSTRUCTION BOOKS

ASSOCIATED INSTRUCTION BOOK

EQUIPMENT NUMBER
A830-2 10 W Wide-Band TD-536
FM Broadcast Exciter 523-0755303
T86M-1 Stereo TD.537
Generator 523-0755304
E830-1 5~-Kw FM Power TD-538
Amplifier 523-0755306
F830-1 10-Kw FM TD-580
Power Amplifier 523-0755345

TABLE 1-2, EQUIPMENT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

B830-1 250-Watt FM Power 549-2008-000

Amplifier

1.5 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Table 1-3 lists equipment that is required for opera-
tion of BB30-1 250-Watt FM Power Amplifier but not
supplied as part of the power amplifier.

1.6 ACCESSORY EQUIPMENT,

Table 1-4 lists accessory equipment that is available
for use with B830-1 250-Watt FM Power Amplifier,

1.7 EQUIPMENT SPECIFICATIONS.
1.7.1 MECHANICAL.
Weight:

596 pounds maxgimum
Size:
38 inches wide, 76 inches high, 27 inches deep

Ventilation:
One ventilating fan, one blower

Ambient Temperature Range:
+10°C (50°F) to +45°C (113°F)

Ambient Humidity Range:
Up to 95 percent relative humidity

Altitude:
Up to 6000 feet. (Blower for higher altitude avail-
able on special request.)

1.7.2 ELECTRICAL.

Power Source:
200 to 250 volts, 50 or 60 Hz, single phase (50-
Hz blower available on special request).

1.2

Maximum Power Requirements:
730 watts

Rf Input Power:
10 watts nominal

Input Impedance:
50 ohms nominal, unbalanced

Power Output:
250 watts nominal

Output Impedance:
50 ohms, resistive, unbalanced
Maximum swr 2:1

Frequency Range:
88 to 108 megahertz
Exact operating frequency determined by fre-
quency exciter {80 to 100 MHz available on
special request).

1.8 TUBE AND SEMICONDUCTOR COMPLEMENT.
Table 1-5 lists the tube and semiconductor comple-

ment supplied as part of B830-1 250-Watt FM Power
Amplifier.

TABLE 1.3, EQUIPMENT REQUIRED BUT
NOT SUPPLIED

COLLINS

EQUIPMENT FPART NUMEER

A830-2 10 W Wide-Band FM 522-2714-000

Broadecast Exciter

786M-1 Stereo Generator (for use | 522-2914-000

with A830-2 only) (optional)

TABLE i-4. ACCESSORY EQUIPMENT

COLLINS

EQUIPMENT PART NUMBER

250-Watt/1-Kw Harmonic Filter 548-2010-000
(used only if the B830-1 is fed
directly to an antenna and not to

a higher power amplifier)

TABLE 1-5. TUBE AND SEMICONDUCTOR

COMPLEMENT
QUANTITY TYPE FUNCTION
1 4CX250B/7203 | Rf power amplifier
2 oD3 Voltage regulation
2 4JA421EH20AB1 | Plate and screen

voltage rectifiers
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2.1 GENERAL.

The B830-1 250-Watt ¥M Power Amplifier consists of
a power amplifier and associated control circuitry for
the- amplification of 10 watts of exciter drive to 250
watts of rf power. The B830-1 ouiput can drive a
higher power amplifier or can be fed through a har-
monic filter to an antenna.

Refer to figure 2~-1. The 230 volts ac isfedtoa
control! circuit power transformer which reduces the
input voltage to 1135 volts ac for useby the blower and
control circuits. A second transformer located within
the control circuitry reduces the 115 volts ac to 6.3
volts for use by the power amplifier filament. The
230 volts ac also is fed to a transformer which
supplies the power amplifier plate and screen volt-
ages. The primary power input to the plate power
supply is conirolled by the plate contactor.

The control circuits provide cabinet interlocks for
protection of personnel from all high voltage, local or
remote filament~on and filament-off controls, local or
remote plate-on and plate-off controls, and time
delay to prevent the application of high voltage before
the power amplifier filament has heated sufficiently.
Provisions also are available within the control cir-
cuitry for connection to the control circuitry of a
higher power amplifier. The higher power amplifier
will then control the B830-1 plate and filament power,
Exciter input power is applied directly to the power
amplifier where it is raised to 250 watts of rf power.
The power amplifier consists of a forced-air-cooled
ceramic tetrode, V201. The plate of V201 is con-

nected to a tuned cavity (% coaxial line resonator).

The output from the tuned cavity then can be fed to a
higher power amplifier, or to a harmonic filter and
antenna if higher power amplification is not necessary,
A sample of the power amplifier output is taken from
the plate tuned cavity for monitoring purposes.

Metering circuits are providedfor the power amplifier
plate current and voltage, screen current and voltage,
grid current, and output power.

2.1.1 CONTROL CIRCUITS.

Refer to figure 2-2. The primary purpose of the con-
trol circuitry is to provide filament and plate on and

section
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off control. The power amplifier filament is turnedon
in the following manner: When momentary FILAMENT
ON switch S112 is pressed, a ground is placed on
filament control relay K301. As 115 volis ac is
present on terminal 2 of relay K301 from 115-volt ac
supply transformer T301 the filament control relay
will be energized. This closes contacts 3 and 4, hold-
ing the relay inthe energizedposition after momentary
FILAMENT ON switch S112 is released. The green
filament indicator lamp, DS301, will light. When fil-
ament control relay K301 is energized, relay contacts
6 and 7 will close, starting the cabinet fan and power
amplifier blower B301 and supplying 115 volis ac to
the 10-watt exciter. When blower B301 comes up to
speed, air interlock switch S314 will close, applying
115 volts ac to filament transformer T302 and time
delay relay K303. After approximately 30 seconds
{time for power amplifier filament V201 to warm up),
time delay relay K303 will be energized, closing
contacts 3 and 4, supplying 115 volts ac to plate
contactor relay K304,

The plate supply now can be turned on by pressing
the momentary PLATE ON switch (providing all
interlocks are closed). Pressing the momentary
PLATE ON switch places a ground on plate control
relay K302, Relay K302 then will energize, closing
contacts 3 and 4, holding K302 in the energized
position. Contacts 3and 10 will also close, energizing
plate contactor K304 and lighting the red plate
indicator lamp. When the plate confactor closes, the
primary ac supply will be applied to plate and screen
supply transformer T303. The plate power supply then
will furnish approximately 2000 volts de to power
amplifier tube V201.

Momentary FILAMENT OFF switch 811! removes
power from the control and power amplifier circuits,
It accomplishes this by opening the 115-volt ac lead
to filament control relay K301, and plate control relay
K302, This deenergizes plate contactor K304 and
blower interlock S314, removing filament, plate, and
screen voltages. The time delay will immediately
reset for the next turn-on procedure.

Momentary PLATE OFF switch S114 removes only
plate and screen voltage from power amplifier V201,
This is accomplished by momentarily opening the
ground lead of plate control relay K302, which
deenergizes plate contactor K304, removing 230-volt
ac power from the plate supply,

2-1
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MON|TOR
QUTPLT

PLATE AND 88-10BMHZ 250W
QUTPUT
230V 60 HZ PLATE SCREEN POWER | o 10 HARMONIC
CONTACTOR HIGH VOLTAGE AMPLIFIER FILTER OR HIGHER
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D WATTS
j——pe TO EXCITER
CONTROL
REMOTE
CONTROL ————————a  CIRCUITS 1 o10 HIGHER POWER AMPLIFIER
EGQGUIPMENT

Figure 2-1. Block Diagram, B830-1 260-Watt FM Power Amplifier

Plate overload protection is provided by overload
relay K30b. As the plate current increases, the voltage
across R3I03 will increase until overload relay K305
energized, opening the ground lead of plate control
relay K302, and removing plate voltage. Potentiom-
eter R304 adjusts the point at which excess plate
current wiil activate overload relay K305.

2,1.2 POWER AMPLIFIER CIRCUITS.

Refer to figure 2-3. The power amplifier consists of
a forced-air-cooled tetrode amplifier, working into a
tuned cavity over the standard frequency-modulated
broadeast band of 88 to 108 megahertz,

The power amplifier plate and screen voltages are
obtained from a full-wave, semiconductor, rectifier
circuit. Transformer T303 increases the 200- to
250-volt, single-phase, 50- or 60-Hz primary input
to approximately 4000 volis rms across terminals 8
and 10 (T303 secondary winding, 2000 volts each side
of center tap), The primary winding of transformer
T303 has six adjustable taps to compensate for line
voltages from 200 to 250 volts, The output voltage
from the secondary winding of T303 is fed toa
conventional full-wave rectifier consisting of diodes
CR301 and CR302, inductors L301 and L302, and
capacitors C301 and C302. Resistor R320 and capaci-
tors C303 and C304 form a transient suppressor
which eliminates the transient voltages formed when
power is first applied to transformer T303, and when
power is switched off. The 2000-volt dc¢ output from
the power supply is fed through P.A. PLATE CUR-
RENT meter M303 through an rf filter consisting of
C210, C217, and L202 to the plate of V201. Plate
voltage and plate current are read directly from
P.A, PLATE VOLTAGE meter M302 and P.A. PLATE
CURRENT meter M303 respectively.

2.2

The screen voltage is obtained from the 2000-volt
plate supply. The plate supply is fed to a combination
bleeder resistor and voltage divider consisting of
resistors R305, R308, and R309. Voltage regulator
tubes V301 and V302 are placed in parallel with
resistors R308 and R309 to form a regulated 300-voit
supply which is supplied to the screen grid of V201,
Capacitor C212 shunts any rf energy present on the
screen grid to ground.

Power amplifier V201 is a cathode and grid leak
biased, class C operated tetrode. The control grid
circuit of V201 consists of a parallel-tuned resonant
tank circuit (L201 and C213) with swamping resistor
R201 placed in parallel to provide a low-impedance,
broadband load to the conirol grid. Control grid
tuning is accomplished by capacitor C213.

The cathode circuit of V201 contains an oufput power
adjusting potentiometer which raises or lowers the
cathode resistance. As V201 is cathode biased, adjust-
ing POWER OUTPUT ADJUST potentiometer R317
changes the cathode bias, as well as the screen
potential, which controls the power output of V201,
Capacitors C201 through C204 form the cathode
bypass.

The plate cavity is formed by a short section of
coaxial transmission line resonating with the plate
capacity of V201 and plate tuning capacitor C209.
The coaxial transmission line is roughly tuned initiaily
by adjusting a shorting plate which lengthens or
shortens the coaxial transmission line., Final plate
tuning is accomplished by C209. The ouiput coupling
network formed by C208 and L.203 is connected to the
plate transmission line adjacent to the plate of V201
for correct impedance matehing, Inductance L203
and capacitor C209 act as an Lesection, low-pass
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filter for frequencies above 130 megahertz to provide
additional harmonic suppression. A monitor output is
connected directly to the plate cavity for use by the
station program monitor.

MULTIMETER M301 is located on the front panel of
the power amplifier to enable the station operator to
monitor screen voltage, screen current, and grid
current., The multimeter functions are selected by the
multimeter switch located within the power amplifier
cabinet. Screen voltages are determined by connect-
ing MULTIMETER M301 across the regulated screen
supply with switch S307, Meter multiplier resistor
R322 limits the current through the multimeter for
calibration purposes. Screen currentis determinedby
the voltage differential across shunt R307. This voltage
is fed to the multimeter when switch S307 is in the
proper position, Grid current is determined by the
voltage differential across shunt R316. This voltage is
also available to the multimeter when 8307 is in the
proper position.

M302 M303
PA PLATE PA PLATE
CURRENT

M30I Sil
MULTIMETER ( FILAMENT OFF
oy

VOLTAGE

sliz
FILAMENT ON

D530t
FILAMENT
INDICATOR

7BEM-I|
STEREQ
GENERATOR

R3I7
POWER QUTPUT
ADJUST

5308
WATTMETER
SWITCH

€208
QUTPUT
COUPLING

c209
PLATE TUNING

c213
GRID TUNING

TP30I
TP302

S307
MULTIMETER
SWITCH

R325
PA FI. ADJ

C8301 5302
PLATE LOCAL REMOTE
CIRCUIT SWITCH
BREAKER

principles of operation

2,2 CONTROL FUNCTIONS.

The following paragraphs describe all the functions of
controls in B830-1 250-Watt FM Power Amplifier.
Refer to figure 2-4 for control locations.

The controls located directly on the front panel under
the meters include the FILAMENT ON, FILAMENT
OFF, PLATE OFF, and PLATE ON switches. The
filament indicator and plate indicator lamps are placed
in line with the above mentioned controls. The FILA-
MENT ON switch, §112, energizes the power amplifier
filament, the power amplifier, and cabinet blowers,
and supplies power to the 10-watt exciter. The FILA-
MENT OFF switch, S111, deenergizes all trangmitter

circuits. The PLATE ON switch, 5113, energizes the

plate power supply, starting the 250-watt power am-
plifier. The PLATE OFF switch, S114, removes
plate and screen voltage. The green filament indi-
cator lamp, DS301, comes on when the FILAMENT
ON switch is pressed and indicates that voltage is

M304 B5302
SHE RF SH3 PLATE
PLATE OFF WATTMETER PLATE ON INDICATOR

R32|
WAT TMETER
ADJUST

AB30-f R304
EXCITER OVERLOAD
ADJUST
(REAR VIEW)

Figure 2-4, Control Locations B830-1 250-Watt FM Power Amplifier

2.7
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available to the filament control relay and the PA
blower. The PA blower will activate the PA blower
air interlock which energizes the power amplifier
filament. The red plate indicator lamp, D3302, indi-
cates the plate voltage has been applied to the power
amplifier.

The following controls are located directly under the
left front door on the power amplifier panel. The
POWER OUTPUT ADJUST potentiometer, R317, adjusts
the power amplifier bias and screen potential, thus
changing the output power. The WATTMETER switch,
5308, connects the R.F. WATTMETER to either the
reflected power or forward power section of the
directional coupler. The WATTMETER switch nor-
mally is left in the FORWARD 400W positicn. The
MULTIMETER switch, 8307, selects either screen
voltage, screen current, or grid current for MULTI-
METER M301. Table 3-1 lists the MULTIMETER
switch positions and typical indications for each of
the three meter circuits.

The following controls are located directly behind
the left front door on the power amplifier compart-
ment. The OUTPUT COUPLING control, C208, adjusts
the coupling of the load to the plate cavity. The
PLATE TUNING control, C208, tunes the plate cavity
to resonance and is set very near the minimum indi-
cation on P.A. PLATE CURRENT meter M303. At this
point the power output should be at the peak as indi-
cated on R, ¥, WATTMETER M304. The GRID TUNING
control, C213, tunes the grid tank and is set for
maximum indication on MULTIMETER M301 with
the MULTIMETER switch, 8307, set to GRID F3S 40 MA.

The following controls are located on the power panel
directly behind the bottom front panel of the power
amplifier cabinet. Test points TP301 and TP302 allow
measurement of the PA filament voltage from the front
panel. PA FIL ADJ, resistor R325, adjusts the PA
filament voltage. The LOCAL-REMOTE switch, 8302,
allows the power amplifier to he operated from a
remote pogition or from the power amplifier. With
switch 8302 in the REMOTE position, filament-on,
filament-off, plate-on, and plate-off functions may be
selected from either a remote position or at the
power amplifier, With switech 8302 in the L.OCAL
position, filament-on, filament-off, plate-on, and plate-
off functions may be selected only at the power am-
plifier cabinet. The PLATE circuit breaker, CB301,
is a protective device which monitors the plate supply
transformer primary current. The circuit breaker
will activate if the transformer primary current
exceeds 5 amperes. The control circuits fuses pro-
tect the control circuits from overloads. The two
S-ampere fuses protect the control transformer
primary, while the 4-ampere fuse protects the con-
trol transformer secondary.

The wattmeter adjusting potentiometer, R321, is
located directly below the R.F, WATTMETER when
the upper switch and meter panel is raised. The
wattmeter adjusting potentiometer is setatthefactory
and normally does not require adjustment.

The overload adjusting potentiometer, R304, is located
ingide the right rear door on the relay panel. The
overload adjusting potentiometer is set at the factory
and normally does not require adjustment.
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3.1 GENERAL.

This section contains information concerning the
maintenance of B830-1 250-Watt FM Power Amplifier.

WARNING

Voltages present in this equipment are
dangerous to life. Obgerve safety pre-
cautions when performing any mainte-
nance. Do not reach inside the B830-1
cabinet whenever high voltage is applied.
Do not depend entirely on door interlocks.
Always shut down the B830-1 before
doing any work inside the B830-1 cabinet.
Immediately upon opening the rear doors,
short out all high-voltage points using the
shorting stick located inside the left rear
door.

3.2 PREVENTIVE MAINTENANCE,

Most service interruptions in equipment of this type
are caused by dirt and corrosion. Corrosion is
accelerated by the presence of moisture and dust.
Bust should be removed periodically with a softbrush
or a dry, oil-free air jet, Remove dust as often as a
perceptible quantity accumulates at any point in the
power amplifier.

‘When the B830-1 is operated near salt water or in
other corrosive atmospheres, inspect and clean inter-
lock switches, cable connectors, fube prongs, and other
mnetal paris more frequently to keep the equipment in
top operating condition.

3.2.1 AIR FILTER CLEANING.

At least once each month, or more often if needed,
clean the air filter according to the following proce-
dure:

a. Remove the air filter from the B830-1 cabinet
by loosening the two thumb screws located above the
air filter. Slide the air filter to the extreme right,
and pull the left side of the air filter out as soon as

section

mainienance

the filter clears the panel., Slide the air filter fo
the left and remove.

b. Mark with an arrow the direction of airflow.

¢. Wash bypassingafine spray of hot water through
the filter in the direction opposite that of the airflow,
Gently shake the water out of the filter.

d. Spray the filter with a water-soluble oil, suchag
Filter-kote "M available from Collins Radio Company,
Service Parts Department, Dallas, Texas, 75207
(Colins part number 005-0609-000),

e, Lay the filter face down until oil ceases to drip
from the filter,

f. Replace the filter into the lower rear panel with
the airflow arrow (marked when the filter was removed)
pointing in the direction of the airflow, Tightenthe two
thumb screws,

g. Replacement filters are Collins part number
009-1069-000.

3.2.2 PA TUBE CLEANING,

The power amplifier tube depends upon a stream of
air passing through the fins to cool the ancde. When
these fins become dirty, the airflow is reduced and
the tube life is shortened. The radiator fins should be
cleaned as follows:

b g

A

Special care must be used in removing or
installing the power amplifier tube.

2. Remove the rf amplifier tube as described in
paragraph 3.2.2.1,

. Direct a low-pressure (50 psi) air stiream
through the fins in the direction opposite to the normal
airflow until all dust is removed.

c. Replace the rf amplifier tube as described in
paragraph 3.2.2.1,
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3.2.2.1 PA TUBE REMOVAL,

WARNING

Voltages present within the plate cavity
are dangerous tolife. Shut downthe B830-1
before doing any work inside the cavity.
Short the plate to ground immediately on
opening the plate cavity docr. Do not
depend entirely on the door interlock.

The power tube may be removed as follows:

a. Open the power amplifier cavity, and loosenthe
ancde clamp.

b. Grasp the anode witha fube puller for air-cooled
tubes {or with the fingers) and lift. If the anode clamp
has not been loosened encugh, it will cause binding
when the power amplifier tube is removed. Care
should be taken not fo distort the anode clamp.

¢c. Replacement is the reversal of the removal
procedure.

3.2.3 INSPECTION.

Once each week check and clean the three interlock
switches and the two shorting switches at the rear
of the B830-1 cabinet to be sure they are in good
working order.

Once each month check all connections in the B830-1.
Tighten any nuts, bolts, or screws that may be loose,
Check cable connections to see that theyare clean and
mechanically secure. Check moving parts such as
tuning controls for excessive wear, Check the plate
cavity slider for oxidation around ground springs.

3.2.4 LUBRICATION,

The PA blower is {o be lubricated once every six
months with two drops of SAE no. 20 oil in each
bearing. The cabinet fan has bearings that are
lubricated for the life of the equipment, No other
lubrication of the B830-1 is required.

3.2.5 TUBE MAINTENANCE.

The power amplifier, V201, should be inspected (tube
in place) once each week to ensure that an accumu-
lation of dust does not build up on the radiator fins,
If dust is present, clean as described in paragraph
3.2.2, When tuning the BB830-1, care should be taken
not to exceed the maximum plate current shown in
table 3-1. :

A 3 percent decrease in filament voltage will
extend the tube life 50 percent, Variable resistor
R325, PA FIL ADJ, adjusts V201 filament volt-
age.

When new, the 4CX250B tube will operate satisfac-
torily with less than 8,0 volts on the filament, Initially
set the filament voltage for 6.0 volts at TP301 and
TP302. When the transmitter is properly tuned,
reduce the filament voltage to the point where power
output decreases.

As the tube ages, the filament voltage may be in-
creased to more than 6.0 volts.

3.3 TROUBLESHOOTING.

The most common cause of trouble will probably be
traced to tube failure, If atube is suspected of failure,
replace it with a tube of known quality, and note any
change in performance. A small loss in emission of
V201 can be compensated for by a change in the
setting of the POWER OUTPUT ADJUST potentiometer.
Voltage regulator tubes V301 and V302 can be assumed
to be operating properly if the screen voltage is held
between 280 and 320 volis as read on MULTIMETER
M301.

Four meters are located on the B830-1 front panel to
assist in locating any trouble which may occur.
Table 3-1 contains typical meter indications, These
average indications are obtained from several pro-
duction power amplifiers. The indications of some
B830-1 may vary slightly outside the given limits
without affecting the power amplifier performance.
A list of panel meter indications for each individual
power amplifier should be taken when the B830-1 is
operating properly in its particular installation. Any
abnormal deviation from these values will then be
apparent during a check of meter indications.

3.4 CABLE CHART.

Table 3-2 contains from-to information for cables
installed in B830-1 250-Watt FM Power Amplifier.
The table is useful in locating point-to-point wiring
within the B830-1 cabinet. The FROM column is
listed in alphanumeric order. To find a particular
wire, establish the point on the B830-1 from which
wire tracing is tc be initiated. Find this point in the
FROM column of table 3-2, and the TO column will
give the location of the other end of that particular
wire. The wire code column gives the type and color
of wire used in each case. Refer to the back inside
cover of this manual for the wire code explanation,
When the wire code CBSJ is encountered, the letters
SJ mean shield with jacket,

Ceicee
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TABLE 3-1. TYPICAL METER INDICATIONS
METER METER SWITCH POSITION INDICATION
MULTIMETER SCREEN FS 400 vDC 280 to 320 volts
MULTIMETER SCREEN FS 40 MA 5to 20 ma
MULTIMETER GRID FS 40 MA 5to 20 ma

P.A. PLATE VOLTAGE -—— 2000 to 2200 volts

P.A. PLATE CURRENT ——e Not more than 250 ma

R.F, WATTMETER Forward 250 watts
R.F. WATTMETER Reflected Less than 40 watis
TABLE 3-2, FROM-TO INFORMATION
WIRE WIRE
FROM TO CODE FROM TO CODE
CR3C1-1 TB301-1 VGaeQ E3cg K3ID5-5 RCITT
_€B3C1-1 XF301-1 V690 E3C38 $113-1 RC913
[ XS ] K304-5 RESC “E308 TBIACE-T BV EN
CB3C1-3 TB3C1-2 VGO E30% E310 V69
CBaC1-2 XF3C2-1 V&G EITT TBATI-F Y9
CB301-4 K304-2 RE9S E210 TR303-2 RLQ
CR301-1 T203~-8 KEC "E3IC T8308-T RCI
CR3C2-1 T303-1¢& KEO E31¢C £309 Vick
CR3CZ2-2 L3C1-1 KEQ =31 RC9T T
c301-2 c3ga2~2 RC90 E31C £312 RC9
c2cl1-2 R304-3 RCTC E3IIC = 1
C3C1-2 T1393-9 RCSO E311 E310 RC9
C3te-2 Cag1~-2 RCSC EITZ K3I03I-T RCY
C3ci-1 L3012 KECQ E312 K3G5-2 RCY
C2Ceé~1 TP302 ARSI E312 RCY
C206~1 T302-5 PAG] E313 DC301-3 SHIELD
CZ1cC M303-2 LES E313 TOCI01-4 THIELD
C211 E303 RC4 £313 £306 SHIELD
CZ214 S307-11 RC93 EFTT T TB333-3 SHIELE
€215 R317~3 RC90G5 E313 183333 SHIELD
TIT8 S3C2-11 RC95 E31% TEIGT RAGT
c219 TB304-3 RC95 E3l4 T362-7 CA91
DC3CI-3 "5308B-4 CBSJS05 E3ITT wITZ-T RC9
DC3ci~-2 E313 SHIELD E3i $307-9 RCY
DCICi-% S308A-11 CBSJEC3 E317 TTEICI-TY RCICTS
DC3AC1~4 E313 SHIELD E317 TB307-2 RCY
E301 TITZ=-7 K EJI7 TTBI0G=7 RCT
E301 M303-1 KEQ E322 K301-3 RCY
E3CT 5309 KE E3ZZ “R30Z-6 RCS
£301 TB308-1 KED J3C5~1 K301i~12 RCGC
Iy =z KEG J305-7 KI0=-9 RCSU
E3Q3 €211 RC4 K301-1 s112-2 RCI¢
E3C0F “8307-10 RCT KITI-T - C9TE
E304 S307-4 RC96 K3C1-1 5302-3 RCSS
“E3TE E3L3 TRIELD K3TI~Z TR RCI9CZ
E306& M304-1 SHIELD K3C1-32 K302-2 RC902
E3CT KI01-6 RCI1 R3IT1=2~ SITE-1T RCH1
E3C7 TB3aT-1 RC91 K301-2 E322 RC9
E3C7 TTB309-T RCO7Z K301-% - RCGTE
E308 K302-3 RCY13 K30i-4 K3g2-7 RCIL6
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TABLE 3-2. FROM-TO INFORMATION (Cont}
WIRE WIRE
FROM TO CODE FROM TO CODE
KITI=& TE3CT RCIT SIT3-1 a0y T RC9IITTT
K3e1-7 XF303-2 RCS0Z S$113-2 K302-1 RC916
KIVI~-9 J305-7 TRC9T - I
K3g1-1¢C T331~-5 RC93 S1l4-4 K3205-3 RC91lé
KITI-1Z —J3TE=T T §3I0Z-1 T TB303-T
K3c1-13 T30i-1 RCY2 5302-3 K301~-1 RC96
KIZ=1 RIQEEE T RCYL & [ICTFFT TTHEIU4=E “HCse
Kag2-1 K302-9 RCY1 $302-4 TB303-5 RC912
KITET STIFT RCITE SI0EE TE3I0E-IT
K3Gz-2 K301-2 RCIC2 53¢2-5 $311-1 ‘RCI0
Igz=z TB30%4-8 RCITE §ICZIT TH3IT3 & TRCSC
K3c2~-3 E3Q8 RGCI13 5302-1 TB303-3 RCO2
KITT=F K302-1 RCITE SITET TEIUG=1 “RCYIS
K302-8 E322 RCY $302-10 18302-8 RC93
RITT=T KIOT-%T RCITE sITZ-IT
-K302-9 K302~1 RC91 $302-11 183029 RC9S
Kacz2-g TB304-2 RGC923 53TCT-Z M301-1 RC903
K3c2-1C K304~1 RCYCE S307-4 E304 RC9E
K302-1C TB308-11 RC916 S307-4 R308-27 RCY5
K303-1 £312 RES $207-8 M301-2 RCS02
K3h3-2 K304~2 RC925 - 3T RCY
K303-4 $314-3 RCO2 5307-1¢C E303 RC1
K3C4a-1 K302-10 RC9CH SICT=1IT TZ1% RC93
K204-2 K303-3 RCIZS 5208-2 R321-3 CBSJ9G2
K3C4-2 TB304-5 RC925 "S3TBAE TB333-5 "RASSO
K304-2 XDs3p2-1 RGCG23 S3c8h-11 DC3T1-4 €85J49C2
K204-3 CB301-4 RESS "53CEE-3 CC301I-3
K304-4 R323-1 REG2 $308B~5 TB333-4 RAS90Q
KA04~5 CB301-2 RESQ RELE) - TI0T KET
K3C4-& T3063~5 RE9I $3c9 $3148 KED
K305-1 TR304-1 "RCS1I5 SITOTTT BOY-11) A “KET
K305-2 E312 RCI $311-1 $302-5 RCY
LEIECE S114-4 RCY1ée $ITI1-Z - RCSTZ
K2C5-5 E3C8 RC913 $312-1 5311-2 RCS12
L301-1 CR302-2 KEQ $313-2 [3IT3T RC913
L3¢1-2 C3jpi-1 KEOD S$313-1 5312-2 RC913
T3CT-2 L302-1 KeEd S3T3-Z TIR-3 TRCOI
L3C2-1 L301-2 KEOD 53141 K301-2 RCOL
L3¢Z2-2 €301 KEO BITEET = RCSZ
M301-1 S307-2 RCI03 §314-3 T302-1 RC92
M3CI-2 F30T-8 RC902 TTE3ICI-1 CE3TI-1 VG0
M302-1 TB308-5 RCoQ2 TB3C1~-2 CB3(¢1~-3 VGG
N302-2 T8303-8 RC90Z TB3ICI-3 EITC T VG
M3C2-2 TB308-6 RCS12 TBR3Q1-3 TB304-10 RC9
MN303-1 TE301 KEG TB302-1 TB306-1 RC9Q
M303-2 C21¢ LES TB302~-2 TR306~2 RC91
M304~1 “E306 SHYELD TB302-2 T301-1 RCGZ
R304-1 K305-1 RCILS TB302-7 TB307-8 RCY4
ILEDERS TB308-1" RCe T8302-¢ S11:-3 RCOGE
M3C4-2 R321-1 CBSJ906 T8302-8 $302-1¢ RC93
R304-3 CI0I-Z RCOETT TB3C2-9 $3G2~11} RCes
R3C5-1 E301 KEQ TB3(3-1 §302-1 RCI1
RICS-7 XV3QI1-% RC® T8303-2 E310 ) RC9 -
R3C8-2 S307T-4 RCS6 T8303-2 TB333~-3 RAS
RI0E=Z TXVIOLSET TRCI6 TE3(3-3 S302-7 RC92
R31T-1 R318-1 RCO03 TB3(C3~-4 5302-5 RCSO
R317-3 c2is RC9G5 TB303-5 53024 RC912
R318-1 R317-1 RCoeg3 ¥83C3-7 TB364~9 RC913
R371-1 “W304-72 TCTESJ90& TE3C3-8 ¥3072-2 RC9C2
R321~-3 s$308-2 CBSJacz TB303-9 TB323-A RC9G3
R3IZ3~-1 “K304-4 REQ9Z TB3IC3-S "TB3Z23-4 RGCI03
R3232-2 T303-1 REG3 TR3C3- 10 £317 RCAC5
STII-2 “Ta30Z2-8 HC906 TEITG~1 5347-9 RC915
S1tl-4 K301-2 RC9O2 TB304-2 K302-9 REL9Z3
- ] - k992 TBE3054~3 v "RCI%
s112-1 E317 RCY TB3C4-4 XF303-2 RC93
SITZ=77" K301-1 "RCY6 ¥B3{4-5 "KIC4-2 RC925
s112-2 T8308~9 RC94 TR304~-6 5302~3 RC9&
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TABLE 3-2, FROM-TO INFORMATION (Cont)
WIRE WIRE
FROM TO CODE FROM TO CODE
XAB3C4&T7 “E3os “RCIL3 B LEEED TBE3Z&-F WRSZ
TB304~8 K302-2 RC9C2. THE333-3 E313 SHIELD
TB304-9 “TB303~-7T TRCS13 BLEEESES EITIT SHIELD
TBE304-10 TB301~3 RCY TB333-3 TB303~-2 RAG
TB304-1C “TB305-3 “RC9 REEEESTE “T3ITBE=5 “RASIC
TE3G4—11 53024 RCY12 TB323~5 $308A-6 RASS0
FEAICS-1 TEI0T-3 “TASS TIor=-1 TEIOZ=3 7
TB305~2 TB3C7-4 TASO T301-1 XF302-2 REQ2
TE3C5-3 TTRIT4~IC RCY ICrET KITT=T3 w®"CYZ
TR305~3 TB3G7T-5 SHIELD T301-% K301-10 RCY3
TE305-3 TE307-5 “SHIELT TI0I=5 " BLENSER HCYITT
TB305-3 TB207-5 SHIELD T301-5 XF301-2 REG1
- —& g TI0I~8 XFIC3I-T RCT6
TR305-5 TR3CT~T TASZ T301-9 £310 RCY
= “TB302-1 RCYC VINZ-T 531&-3 RC97
TB30&-2 TB3G2-2 RCO1 T302-1 T304-1 RC92
TB3C6~3 - “RC93 305 T206-1 “DAST
TB3CT-1 E307 RC91 T302-17 E314 DA91
TBICT-7 E) Y R RC9 TI03-1 =
TB3I07-3 TB305-1 TASS T303-5 K304-6 RE91
TBICT-§ “TB3U5-Z TTAST T T3L3=§ TR3CI=-T TREQTTT
TR3C7-5 TB3C5-3 SHIELD T303-9 ci01-2 REC9GC
THEICT-5 = “SAIELD RECER 1N TRITZ-T XED T
TB307-5 TA305=-3 SHIELD TP361 E314 RASQ
3071-6 TEA05-4 TASG FE3ITE T TZ06-T
TB307-7 TB305-5 TASZ T304-1 Tag2-1 RCG2Z
TEICT-8 TTERCEST RC98 TICE=T BIII=T RAGO
T8308-1 E301 KEQ Xps3cl-1 S111-4 RC9C2Z
TB3ICB-5 W302-1 RCOGZ RASEDR TS TE3CH-8 "RC90F
TB3ILE~€ M302-2 RC912 X05302-1 K304-2 RC923
= E3LT x065302-2 ‘TB308-10 RC9ZE
TB2C8-7 ¥304~1 RCY XF301-1 CB301-1 VG940
TBICH-8 TXOS30Y=2 RCY03 XF3G1-2 T301-5 RE91
TB30E~S s112-2 RCYE AF3L2-1 CB3G1-3 VGO
TE3I0E-10 XOS3tZ-Z TRCY25 XF3dz-2 T301-1 RE92
TB3C8-11 K3agz-10 RC916 XF303-1 T301-8 RC9¢
= "RCYZ XFaCa-2 «301-71 RCS02Z
TB309-2 £317 rRCY9 XF3(3-2 TR304-4 RCY2
“YE3Z3-A TE3ICI9 TRCYOIT XVIET-27 XV30Z-5 RC92
TB323-4 TB303~9 RCOC3 Xv3Cl-5 R305-2 RCH
TBIZE=F TBITI=7 “RA9Z Xvagii-© R3C8-2 EC94
TB333-1 T304-7 RAGO XV302-5 XV301-2 RCY92
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This section contains a list of all replaceable elec-
trical, electronic, and critical mechanical parts for the
B830-1 250-Watt FM Power Amplifier 549-2008-000.
The manufacturers' codes appearing inthe MFR CODE
column of the parts list are listed in numerical order

Mustrations . . . . . . . . . . . . .
Parts List . . . ., . ., . . . . .

section

parts list

at the end of the parts list. The code list provides
manufacturers’' names and addresses as shown in the
Federal Supply Code for Manufacturers, Handbock
H4-1. Manufacturers not listed in Handbook H4-1 are
assigned a five-letter code and will appear firstin the
code list.
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E326 325

E328 E327

Figure 4-1.

B830-1 250-Watt ¥M Power Amplifier (Sheet 1 of 12)



www.americanradiohistory.com

parts list

DS301 DS302
XD3301 8111 S112 5113 5114 XDS302

M30t M302 M303 M304 R32%

Figure 4-1. B830-1 250-Watt FM Power Amplifier {Sheet 2 of 12)



www.americanradiohistory.com

parts list

4-4

L1203

DETAIL A

Figure 4-1.

C210 L202 Cc217

B830-1 250-Watt FM Power Amplifier (Sheet 3 of 12}

MP301

MP313

MP303

MP304

MP305

MP302
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€220

C208

V20t

g201

Xvanl
C212

co01~ "

cz202

4
C205 (218

Figare 4-1.

f
C204  R202 R204  C213  S202  C214

B830-1 250-Watt FM Power Amplifier (Sheet 4 of 12}

E201

cz2o7

C209

C218

C210

C206

R201

~=C211

parts list
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3310 5313 DETAIL C 8312

=

TB307 5309
MP311 DETAIL D
TB308
DETAIL B
DETAIL F
DETAIL E
TB3
TR0l DETAIL G
TB304

Figure 4-1. B830-1 250-Watt FM Power Amplifier {Sheet 5 of 12)
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Figure 4-1.

B830-1 250-Watt FM Power Amplifier (Sheet 6 of 12)
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K301

K303

P30§

J203

J202

P303

Figure 4-1,

E307 E308 E322
~

B830-1 250-Watt FM Power Amplifier (Sheet 8 of 12)

parts list
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C21i~
Sy

£304

R322:

3307

R316

E317

XF302

XF303

F314

~

Figure 4-1.

C206 C218 C218 C2135 J‘%Oi 8314
/

B830-1 250-Watt FM Power Amplifier (Sheet 9 of 12)

B301
TB309

XF301
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5302 Xv302 E316 R308 R309 R307 XV3ol

|/

E303
TB306
C304
R325
E302 E311
E318
CR301
E301
R306
R303 L302
E315
L301 T301

Figure 4-1. B830-1 250-Watt FM Power Amplifier {Sheet 10 of 12)
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8311

TB324

T304

TB333

e
“
[
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=
jun ]
&
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OPTIONAL
REMOTE
CONTROL

Z301
FOR

TB334

TB302

OPTIONAL
REMOTE
CONTROL
EQUIPMENT

Z302
FOR

TB303

B830-1 250-Watt M Power Amplitier (Sheet 11 of 12)

Figure 4-1.
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Figure 4-1, B830~1 250-Watt FM Power Amplifier {(Sheet 12 of 12)
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MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
B830—-1 250-WATT FM POWER 549-2008-000
AMPLIFIER
B3¢l FAN, CENTRIFUGAL 206010 16327 0091576000
115 VAL, 60 CPS SINGLE
PHASE
B3Q2 MDTOR, ALTERNATING CURRENT S5KSPSICLLY 24446 230-0164-000
230 VOLTSs 50/60 CPS5,; 1550
RPM
C201 CAPACITOR, FXDs CERAMIC 33C2 a1939 913-2142-000
PD.02 UF, PLUS 100% MINUS
20%, 500 VDCH
C202
THROUGH SAME AS C201
C205%
c206 CAPACETOR, FXD, CERAMIC 32T-029%5701027 72982 313-1292-000
1000 UUF, PLUS 80% MINUS
20%, 500 VDCW
c207 CAPACITOR, FXDy CERAMIC DA-858~003 71590 913~0101-000
1300 UUF, 20% TOL, 5000
VDCW
c208 PLATEy CAPACITOR 549~-20%9-002
ALUMINUM, 0.063 INCHES
THIGCK, 2.625 INGCHES DIA,
2.625 INCHES WIDE
c209 CAPACITOR, VARIABLE, AIR 165-8-2 T4970 922-057T0-000
4.5 UUF MIN IO 9.5 UUF
MAX,y TO00 VOLTS
Ccz210 SAME AS Cz207
cZ211 SAME AS CZ08
C212 PART OF XV2{1
c213 CAPACITOR, VARIABLE, AIR 11726—244% B0583 922-0016-000
3.9 UUF MIN TO 50 UUF MAX
C214 SAME AS Cz206
215 SAME AS C208
C216 SAME AS C207
cz217 SAME AS C207
€218 SAME AS C20&
cz21l9 SAME AS (C204
cz220 CAPACITORs FXDys PLASTIC 549-2126—-002
35 UUF, 1000 VDLW
€301 CAPACITOR, rFXDy PAPER P4T4B4 56289 930-0705-000
4UF, 10F TOL, 4000 VDLW
c3Q02 SAME AS C301
c303 CAPACITOR, FXD, CERAMIC DA1LT7Z2-08BT7CP T1590 3] 3-3540-000
D.002 UF, 20% TOL, 6000
VOCW
C304 SAME AS C303
C3a0ns CAPACITOR,y FXDy CERAMIC 850-001 71590 913-4253=-000
25 UUF, 10% TOL, 2500 VDLW
PART OF HARMONIC FILTER.
£306 SAME AS C305
C307 CAPACITOR, FXDy CERAMIC 857~332 71590 F13-1425-000
33 UUFs 10% TOL, 15,000
VDCWa. PART OF HARMONIC
FILTER .
€308 SAME AS C305-PART OF
HARMONIC FILYER.
€309 SAME AS C305~-PART 0OF
HARMONIC FILTER.
C310
THROUGH SAME AS C305
C313
C3l4 CAPACITOR, FXDy CERAMIC CK&63AWIO3M 81349 913-1188-000
10,000 UUF, 20% TOL, SO0
VDCH
C31n SAME AS C314
C316 SAME AS C3t4

4-14
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MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
cB301 CIRGUIT BREAKER 22635 74193 |  260-0239-000
50-AMP CURRENT RATING
CR301 SEMICONDUGCTCOR DEVICE, DIODE 4 JA421EH2CABL 24446 353=1T794-000
CR302 SAME AS CR301
CR303
THROUGH NOT USED
CR386
CR387 SEMICONDUCTOR DEVICE, DIODE IN30168 07688 | 353-3121-000
CR388 SEMICONDUCTGR DEVICE, DIDDE IN9G63A 07688 353-3220-000
0c 301 COUPLER UNIT 576KM 16731 | 277-0156-000
DOUBLE COUPLER, 50 DHMS
IMPEDANCE
Ds301 LAMP, BULB 356~5 24%46 262-3310-000
0.027 AMP, 125 VOLTS
05302 SAME AS DS301
E201 CHIMNEY, AIX SOCKET SYSTEM S5K~626 06980 220-1466-000
CERAMIC
£301 TERMINAL LUG
E302 INSULATOR, STANDOFF
€303 INSULATOR, STANDOFF
E304 INSULATOR, STANDOFF
E305 NOT USED
E306 INSULATOR, STANDOEF
£307 INSULATOR, 5TANDOFF
E308 INSULATOR, STANDOFF
£309 TERMINAL LUG
£310 GROUND LUG
E311 TERMIMNAL LUG
£312 TERMINAL LUG
£313 TERMINAL LUG
E314 TERMINAL LUG
E315 TERMINAL LUG
E316 TERMINAL LUG
£317 GROUND LUG
E318 TERMINAL LUS
£319 NOT USED
E320 NOT USED
£321 NOT YUSED
E322 TERMINAL LUSG
£323 LENS, INDICATOR 75A101GRN 72765 | 262-0258-000
GREEN
€324 LENS, INDICATOR 75A101RED 72165 | 262-0259-000
RED
E325 PUSHBUTTON, FILAMENT OFF 548-3584-003
£326 PUSHBUTTON, FILAMENT ON 548-3586-003
E327 PUSHBUTTOMN, PLATE ON 548—-3588~-003
E328 PUSHRUTTON, PLATE OFF 548-3590-003
£329 SHIELD, RADIO FREQUENCY 549-2113-004
F301 FUSEy CARTRIDGE FO3A250V5 A8 81349 264-0361-000
250 VOLTS, 5.0 AMPS
F302 SAME AS F301
F303 FUSE, CARTRIDGE 313004 75915 | 264-0217-000
125 VOLTS, 4 AMPS
J201 CONNECTOR, ELECTRICAL UG1094U 80058 | 357-9183-000
1 CONTACT
J202 CONNECTORs ELECTRICAL UGS 8AU 80058 357=-9003-000
1 CDONTACT
J203 SAME AS 4201
J301 SAME AS J201-PART OF
HARMONIC FILTER.
J302 SAME AS J201-PART OF
HARMONIC FILTER.
. dJd303 CONNECTORy ELECTRICAL uUG=-1187/U 80058 357-9476-000
500 VOCW, 50 OHMS
IMPEDANCE
J304 COMNNECTOR, ELECTRICAL L00-83000C-75 94375 357-9248~-000
1305 SAME AS J304
K301 RrELAYy ARMATURE 83-3544 04221 970~1933-000
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parts list

USED WITH HARMONIC FILTER.

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER

115 VOLTS AC,s 330 0OHMS
RESISTANCE

K302 SAME AS K301

K303 REL AYy SWITCH DAZLIG2=-002-12060 27780 402-0126-000
20 AMPS, &0 CPSs 20 VOLTS )

K304 RELAYy ARMATURE TO2LBOD92 01121 405-06T4-000
2 CONTACTS

K305 RELAY, ARMATURE 95062 T82TT §08-1114-000
SILVER, 10 OHMS
RESISTANCE, 10% TOL

£201 NOT USED 549-2132-002

L1202 CDIL., RADID FREQUENCY LT7K194 B1349 240—-0178-000
4.7 UHy 10%F TOL, 0.60 OHMS
RESISTANCE

L203 COTLy RADID FREQUENCY 549-2133-002

L301 CHOKE £12321 -80008 668-0014-000
10 Hy 90 OHMS, 0.350 AMPS

L302 SAME AS L3011

M301 METER 56-0443-0000 B0145 458-0642-000
100 OHMS, PLUS S% MINUS
10% METER RESISTANCE

M302 METER 56-0383-00C00 80145 458-0640-000
COIL TYPE, MOVING

M303 METER 56~7733-0000 80145 458-0639-000
COIL TYPEs MOVING

M304 METER 56--4922-0000 80145 458-0638-000
COIL TYPE, MOVING

MP301 KNOB 546-1293-003
BLACK PHENOLEIC

MP302

THROUGH SAME AS MP301

MP305

MP306 KNOB 546~1294-003
BLACK PHENOLIC

MP307 CONTACT ASSY N4050 B5107 260—-4050~-00Q0
INTERLOCK SWITCH

MP308 SAME AS MP3Q7

MP309 LLATCH, MAGNFTIC ADPL1OODCSTL 84792 015-0899-000
ALUMINUM STRIKER PLATE,
STEEL FERRITE MAGNET

MP310 SAME AS MP309

MP311 ROD ASSEMBLY, SHORTING 549-2186—-003
BRASSy PLASTIC HANDLE
Z4.938 INCHES LONG

MP312 CATCHy, HEAVY DUTY H4~2~57 14608 015-0005-000
STEFL.y, CADMIUM PLATE

MP313 ISAME AS MP30s

MP314 SHAFT, STRAIGHT 549-2128-002

MP315 LATCH, TOUCH RELEASE 61-~380 CAC-1 42689 {015-1398-000
STEELy CADMIUM PLATE

MP316 NOT USED

MP317 CATCH, DDOR 40F3687-1 01930 015-4090~-000

MP318 WINDOWy METER DBSERVATION 548=-3564T7-002
GLASSy 3716 INCHES THICK

MP319 PLATE, SWITCH ACTUATOR 549=-2054-002

MP320 COUPLING 2105 T4887 015-0257-000
BRASS

MP321 SAME AS MP301

MP322 FILTER, AIR 009-1069-000
STEEL FRAME

P3CL CONNECTORy FLECTRICAL M535168-88E 96906 357-9292-000
I CONTALCT

P302 SAME AS PAOL

P303 CONMECTORy ELECTRICAL UGL185A/U 81349 357-9326-000
1 CONTACT-PART OF
EXCITAYION INPUT.

P304 SAME AS P303

P305 CONNECTOR
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parts list

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
P306 SAME AS P305
P307 SAME AS P301
P308 NOT USED
P309 CONNECTOR 368-0014-000
: 2 CONTACTS-USED WITH
CABINET FAN
R201 RESISTOR, FXD, COMPOSITION RLCAZ2GF2T2K 81349 T45-56T0-000
2700 OHMS, 10% TOL, 2
WATTS
R202 RESISTOR, FXDy COMPOSITION RC42GF332K 81349 T45-5673-000
3300 OHMS, 10% TOL, 2
WATTS
R203 RESISTOR s FXDy COMPOSITION RC3I2GF40TOK 81349 745-3296-000
47 OHMS, 10% TOL, 1 WATT
R204 SAME AS R202
R301 RESISTOR,y FXDy, COMPOSITION RC42GF102K 81349 T45-5652-000
1K OHMS, 10% TOL, 2 WATTS
R3G2 SAME AS R301
RAGI RESISTOR, FXDy WIRE WOUND TBC54FLOPCRMSPCT L4655 T10-3043-000
10 DHMS RESISTANCE, 5% TOL
R3T4 RESTISTOR ASSEMBLY 549-2016—-000
R305 RESISTOR, FXDy WIRE WOUND HL-225-310014 91637 T46—-6T27-000
31K OHMS, 5% TOL, 210
WATTS
R306 RESISTOR, EADy COMPODSITION RC42GF100K B1349 T45-5568-000
10 DHMS, 103 TOLy 2 WATTS
R307 RESISTOR, FXDy WIRE WOUND RS10-10001H 91637 T46~9448-000
256 OHMS,y 1% TOL, 2.5
WATTS
R308 RESISTOR,y FXDy WIRE WOUND 1 3-4DBT7F5KP ORM- 44655 T10-2913-000
5K DHMS, %% TOL, 10 WATTS 5PCY
R3G9 SAME AS R303
R310 RESISTOR,y FXDp FILM RNAQBI1004F 81349 T05~-4254-000
1000K OHMS, 1% TOL, 2
WATTS
R311 SAME AS R310
R312 SAME AS R310
R313 RESISTOR,y FXDy COMPCSITION RC32GF103% 81349 T45-3394-000
10K OHMS, 10% TOL, 1 WATT
R314 RESISTOR,y FXDy FILM RLAZSTS24 81349 T45=-3994-000
7500 OHMS, 5% TOLy 1 WATT
R315 NOT USED
R316 SAME AS R31Q
R3L17 RESISTOR, VARTABLE 43474 44655 736~0456-000
POWER TYPLC, 500 OHMS, 10%
TOL, 50 WATTS
R3le RESISTOR, FXDy WIRE WOUND 1 3-4D5TF160P0OR~ 44655 T10-2921-000
160 OHMS, 5% TOL, 10 WATTS MS5PCT
R319 RESISTOR, FXPy WIRF WDOUND T/8C54F20.0PORM~ 44655 710-3035-000
20 DHMS, 53 TGLy 5 WATTS 5PLT
R320 RESISTOR, FXDsy COMPOSITION RC42GFA91K 81349 745-5635-000
390 OHMS, 103 Tal, 2 WATTS
R3Z1 RESESTORs VAR, WIRE WOUMD RVY41. AYSA1038 81349 380-2757-000
10K OHMS, 20% TOL, 2 WATTS
R322 RESISTOR, FXDy FILM RN75B84023F B1349 T05-3287-000
402K OHMS, 1% TOL: 1 WATY
R3z23 RESISTOR,y FXD, WIRE WOUND RW33VIRD 81349 T47-1626—-000
1 OHM, 5% TOLs 26 WATTS
R324 NOT USED
R325 RCSISTORy VARIABLE 449368~-100 L4659 T49-4512~000
100 OHMS, 10% TaL
R326 .
THRGUGH NOY USED
R420
R421 RESISTOR, FXDy FILHM RL325182) 81349 T4%-3956-000
1800 OHMS, 5% TOL, 1 WATT
R4 22 RESISTOR, FXDy FILM RL325472 3 B1349 T45~-3981-000
4700 OHMS, 5% TOL, 1 WATT
5111 SWITCHy PUSH BZBL 04009 260-2020~-000
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parts list

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER

DPST CONTACT ARRANGEMENT

sS112 SAME AS §111

5113 SAME AS S111

5114 SAME AS S1t1

5202 SWITCHy INTERLOCK 3JACS 91929 266—8013-000
SPOT CONTACT ARRAMNGEMENT

5301 NOT USED

35302 SWITCHs ROTARY 4MLRC 82104 259~-1564-000
ROTARY WAFER SWITCH

S$303

THROUGH NOT USED

S306

5307 SWITCH, ROTARY 4MLRC 82104 2599~-1565~000
8 CONTACTS .

5308 SWITCHy ROTARY 228556~F1t T6854 2%9-1808-000
ROTARY WAFER SWITCH

5309 SPRINGy INTERLOCK 549-2315-003

$310 SAME AS 5309

5311 CONTACT ASSEMBLY N4040 85107 260-4040-000
INTERLOCK SWITCH

5311aA PART OF CABINET DOOR

S3118 CONTACT ASSEMBLY N4 G40 A5107 260-4040-000
2 CONTACTS

5312 SAME AS S§311

$313 SAME AS S§311

S314 SWITCH, AIRFLOW 4000 82877 266-B307-000
SPOT CONTACT ARRANGEMENT

T301 TRANSFORMER, POWER, £E12322 80008 662-0043-000

STEP—-DOWN

250 YOLTS, 50 TO 60 CPS

T3i0z TRANSFORMER, POWER, STEP-UP 292-578-3C1 49956 662-0041-000

T303 SAME AS T302

TB301 TERMINAL BOARD 4=142 71785 367-5040-000
& TERMINALS

¥8302 TERMINAL BODARD 10-140 T1785 367-3100-000
10 TERMINALS

TH303 SAME AS TB302

TB304 TERMEINAL BOARD 600-12# T1785 367-0518-000
12 TERMINALS

TR305 SAME AS T8304

T8306 TERMINAL BOARD 18A18697 71785 367-4040-000
4 TERMINALS

8307 TERMINAL BOARD 14—-162A-R 75173 367T-0300-000
14 TERMINALS

TB308 TERMINAL BUARD 549-2102-003
11 TERMINALS

TB309 TERMINAL BOARD 549=-2103-003

TA310

THROUGH NOT USED

TB32?

TB323 TERMINAL BOARD 6H12 00534 306-0909-000
12 TERMINALS

TP301 JACK TIP MS16108-84 96906 360-0156—-000
YELLDW

TP302 CJACK TIP MS16108-T7A 96906 360-0155-000
BLUE

V201 TUBE, ELECTRON T203/74CX2508 49671 256-0138-000

v301 TUBE, ELECTRON 0D3—-VYR150 49671 Z257-0001-000

V302 SAME AS V30t

XDS301 LAMPHOLDER 75 LESSLENMS 12765 262-0255-000

XDS302 SAME AS XDS30G1

XF301 FUSEHOLDER HKLJRWZZ 71400 265=-1040-000
20 AMP CURRENT RATING

XF302 SAME AS XF30!

XF303 SAME AS XF301

xXvz201 SOCKET,y ELECTRON TUBE 124-115-2 74970 220~-1294-000
INSULATEDR,y 1000 VDCW

Xv301 SOCKETy ELELTRON TUBE 83-8THM 02660 220-1005-000
8 CONTACTS

1Xv302 SAME AS XV301
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parts list

SYMBOL

DESCRIPTION

MANUFACTURER'S
PART NUMBER

MFR
CODE

COLLINS

PART NUMBER

MANUFACTURERS CODES

CODE
00213

00534

01121

01930

01939

02660

03508

03511

04009

04221

04713

06980

07688

09922

10646

14608

15605

16327

16731

16973

24446

24455

MANUFACTURER

SAGE ELECTRONICS CORP
P.0. BOX 3926
ROCHESTER, N.Y.

VECTOR MFG. €0.

5615 LAWNDALE

HOUSTON, TEXAS
ALLEN-BRADLEY CO.

1201 SOUTH 2ND STREET

MILAAUKEE, WIS.
AMERDCK CORP

5000 AUBURN ST

ROCXFORD, ILL.

SPRAGUE ELECTRIC CO. OF WIS.
GRAFTON

AMPHENDL-BORG ELECTRONICS

CORp
25TH AND CERMACK RD
MAYWODDD, ILL.

GENERAL ELECTRIC CO.
SEMI-CONDUCTOR PRODULTS
DEPT.

SYRACUSE, N.Y.

GENERAL ELECTRIC CO.
SPECIALTY MOTOR DEPT.
FORT WAYNE, IND.

ARROW—HART AND HEGEMAN

ELECTRIC €OD.

HART FORD, CONN.
TELEX-AEMCO

MANKATO, MINN.
MOTOROLA INC.

SEMICONDUCTOR PRODUCTES

DIVISION

5005 E£AST MC DOWELL ROAD

PHDENI X» ARIZONA
EITEL-MCCULOUGH INC.

301 INDUSTRIAL WAY

SAN CARLOS, CALIF.
JOINT ELECTRON DEVICE
ENGINEER ING COUNCIL

WASHINGTON, D.C.
BURNDY CORPORAT ION

NORWALK, CONN.
CARBORUNDUM CO.

BUFFALD AVE.

NIAGARA FALLS, N.Y.
CDRBIN CABINET LOCK DIVISION
OF EMHART CORP

102 WASHINGTON ST.

NEW BRITAIN, CONN.
CUTLER-HAMMER INC.

MILWAUKEE, WIS.

DAYTON ELECTRIC MFG CD.
5959 W HOWARD ST.
CHICAGD, ILL.

MICROWAVE DEVICES INC.
INDUSTRIAL PK
FARMINGTON, CONN.

DENVER FIRE CLAY CO.
3033 BLAXE STREET
DENVER, COLO.

GENERAL ELECTRIC L.
SCHENECTADY, N.Y.

GENERAL ELECTRIC CO.
LAMP DIVISION DF CONSUMER
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parts list

SYMBOL

DESCRIPTION

MANUFACTURER'S
PART NUMBER

MFR
CODE

COLLINS
DPART NUMBER

27780

42689

44655

49671

49956

56289

70892

71313

71400

71590

71785

72619

72765

72982

74193

14545
14887

14370

75173

75382

75543

75915

PRODUCTS GROUP
NELA PARK CLEVELAND, OHID

HAYDON DIVISION OF GENERAL

TIME CORP
245 E ELM
TORRINGTON, CONNM.

NATIONAL LOCK CO.

1902 SEVENTH S5T.
ROCKFORD, ILL.

OHMITE MFG. CO.

356013 HOWARD STREET
SKOKIE, ILL.

RADIOD CORPORATION OF AMERICA
NEW YORKs N.Y.

RAYTHEON CD.-MICROWAVE AND

POWER TUBE DIVISION
ADMINTISTRATION BLDG.
WALTHAM, MASS.

SPRAGUE ELECTRIC CO.

NORTH ADAMS, MASS.

BEAD CHAIN MFG CO.

64 MOUNTAIN GROVE 57.
BRIDGEPORT, CONN.

CARDWELL CONDENSER CORP.
BO EAST MONTAUK HIGHWAY
LINDENHURSYT LONG I SLAND,
NEW YORK

BUSSMANN MFG. DIVISION OF

MCGRAW-EDISON CD.

2538 WEST UNIVERSITY ST.
5T. LOUIS, MOD.

CENTRALAB DIVISION DF GLOBE~

UNIDN INC.

932 EAST KEEFE AVE.
MILWAUKEE, WIS.

CINCH MFG. CD. AND HOWARD B.

JONES DIVISION
1025 SOUTH HOMAN AvE,
CHICAGD, ILL.

DIALIGHT CORP.

BROJDKLYN, N.Y.

DRAKE MFG. CO.

4626 NORTH OLCOTT AVE.
CHICAGD, ILL.

ERTE TECHNOLOGICAL PRODUCTS

INC.

644 WEST 12TH STREET
ERIE, PA.

HEINEMANN ELECTRIC CO.
2612 BRUNSWICK PIKE
TRENTONy N.J.

HUBBELL HARVEY INC.
BRIDGEPORT, GCONN.

INSULINE CORP OF AMERICA
MANCHESTER, N.H.

E.F. JODHNSON CO.

297 TENTH AVE. S.W.
WASECA, MINN.

CANCELLED CODE-USE CODE

TL785~CINCH MFG CD.

DIVISION DF UNITED-CARR

FASTENER CORP
CHICAGDy ILL.

KULKA ELECTRIC CORP.

MT. VERNON, N.Y.

LAVELLE RUBBER CO.

424 N. WOOD, CHICAGD, ILL.
LIP CODE 60622
LITTLEFUSE INC.
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MANUFACTURER'S MFR COLLINS

SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER

800 E NORTHWEST HWY
DES PL AINES, ILL.
1P CODE 60016

76005 LORD MFG. CO.
1635 WEST 12TH STREET
ERIE, PA

76487 MILLEN JAMES MFG CD. INC.

150 EXCHANGE ST.
MALDEN, MASS.
ZIP CODE 02148

76854 DAK MFG. CO.
SOUTH MAIN
CRYSTAL LAKE, ILL.
77554 REDMAN TRAILER CO.
ALMA, MICH.
8217 SIGMA INSTRUMENTS INC.

170 PEARL ST.
SOUTH BRAINTREE, MASS.

80008 ELECTRO ENGINEERING WORKS
OAKLANDy CALIF.
80058 JOINT ELECTRONIC TYPE
DESIGNAT ION SYSTEM
80145 ASSEMBLY PRODUCTS INC.

7100 AEILSON MILLS ROAD
CHESTERLAND, OHIO
80147 BIGGS STEEL FOUNDRY AND
FABRICAT ING CO.

AKRONy OHIOD

80583 HAMMARLUND CD. INC
NEW YORK, N.Y.
B1349 MILITARY SPECIFICATIONS

PROMULGATED BY
STANDARDIZATION DIVISION
DIRECTORATE OF LOGISTIC
SERVICES DsA
81350 JOINT ARMY-NAVY
SPECIFICATIONS
PROMUL GATED BY
STANDARDIZATION DIVISION
DIRECTORATE OF LOGISTIC
SERVICES DSA

81483 INTERNAT IONAL RECTIFIER
CORP.
1523 EAST GRAND AVE,
EL SEGUNDO, CALIF.
81487 SQUARE D CO.
INDUSTRIAL CONTROLLER
DIVISIDN

4041 NORTH RICHARDS ST.
MILWAUKEE, WIS.

82104 STANDARD GRIGSBY INC.
2085 N HAWTHORNE AVENUE
MELROSE PARK, ILL.

ZIP LODE 60160

82877 ROTRON MFG. CO. INCa

T-9 HASBROUCK LANE
WOODSTOCK, NaYe

84792 HEPPNER MFG. CO.

P.0. BOX Q

ROUND LAKE, ILL.
85107 NEPTUNE ELECTRDNICS CD.

30 WEST 15TH STREET
NEW YORKy N.Y.

20211 SQUARE D CD.
9405 RIVER
CHICAGO, ILL

91637 DALE ELECTRONICS INC.
COLUMBUS, NEBR

91929 HONEYWELL INC.~MICRO SWITCH
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parts list

SYMBOL

DESCRIPTION

MANUFACTURER'S
PART NUMBER

MFR
CODE

COLLINS
PART NUMBER

92702

94310

943735

96214

26906

97488

97965

DIVISION
FREEPDRTs ILL.
IMC MAGNETICS CORP.
EASTERN DIVISION
S70 MAIN STREETY
WESTBURY LONG ISLAND, N.Y.
TRU~-OHM PRODUCTS
MEMCOR COMPONETS DIVISION
P.0. BOX 890
HUNTINGTON, IND.
AUTOMATIC METAL PRODUCTS CO.
315 BERRY
BROJKLYNy Na.Y.
TEXAS INSTRUMENTS INC.
APPARATUS DIVISION
DALLAS, TEXAS
MILITARY STANDARD
PROMULGATED BY STANDIZA-
TION DIVESTON DIRECTORATE
UNITED STATES RUBBER {0.
OF LOGISTIC SERVICES DSA
CONSUMER INDUSTRIAL AND
PLASTICS PRODUCTS DIVISION
CHICAGO, ILL.
STANCON ELECTRONICS INC
CHICAGO, ILL.
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L1 Purpose of Instruction Book.

This unit instructions provides information about
F830-1 10-Kw FM Power Amplifier. Information
which is furnished covers a general description of the
equipment, principles of operation, maintenance pro-
cedures, and a parts list.

Figure 1-1, F830-1 10-Kw FM Power Amplifier,
Over-all View

section 1

general description

1.2 Purpose of Equipment.

The F830-1 10-Kw FM Power Amplifier is used for
continuous monaural or sterecphonic FM broadcast
service on a single frequency in the range from 88 to
108 megacycles with an output power of 10,000 watts,

L.3 Description of Equipment.
1.3.1 PHYSICAL DESCRIPTICON.

The ¥830-1 10-Kw FM Power Amplifier, shown in
figure 1-1, is contained in a single cabinet that is 38
inches wide, 76 inches high, 27 inches deep, and weighs
approximately 1240 pounds, Allpower amplifier oper-
ating controls are located behind thedoorsonthe front
of the cabinet. The filament and plate on-off controls
and four monitoring meters are located at thetop front
of the cabinet, The screen circuit breaker-is located
inside the rear of the cabinet. Themonitoring meters
may be observed easily while operatingthe tuning con~
trols. The power amplifier uses one r-f amplifier tube
and six rectifier tubes. Silicon dicde rectifiersarean
optional item used in place of the six rectifier tubes.
The r-f amplifier tube is accessible from the front of
the power amplifier. The bottom front of the power
amplifier cabinet is removableto allowaccess to com-
ponents on the bottom of the inside panel.

Large doors attheupper rear of the cabinet {see figure
1-2) allow access tothe upper part of the power ampli-
fier for servicing and maintenance. The lower rear
half of the power amplifier cabinet is covered by a
removable panel containing a ventilating fan and a
permanent air filter, QOperating personnel are pro-
tected by both electrical and mechanical interlockson
the rear doorsandpanel. Theseinterlocks removethe
plate voltage and groundthe high-voltage circuits when
the doors are opened or disable the high voltage when
the panelisremoved. Thepower amplifier platetuning
and grid tuning resonatorsare locatedinaninterlocked
compartment at the front of the transmitter.

Inside the F830-1, heavy iron-core components areat
the bottom of the cabinet. A harmonic filter, attached
to ¥830-1, is located in the rear cabinet compartment.

Cooling air for the power amplifier is drawnthrough a
permanent air filter at rear of cabinet by a high-
volume fan and exhausted through a shielded opening at
top of cabinet. A single high-volume blower supplies
cooling air directly to the power amplifier tube,

1.3.2 ELECTRICAL DESCRIPTION,
The F830-1 10-Kw FM Power Amplifier consists of a
single, air-cooled power amplifier tube and all

1
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F830-1 10-Kw FM Power Amplifier

Figure 1-2. F830-1 Rear View with Doors Open
and Lower Panel Removed .

associated power supply and control circuitry, The
F830-1 input impedance is 50 ohms nominal, unbal-
anced. The F830-1 output power is at least 10,000
watts over the frequency range of 8810108 megacycles
into a 50-ohm load with an swr not exceeding 2:1.

Line power input required is 60 cycle, 3 phase with pri-
mary taps onallpowertransformersto compensate for
local line voltage variations from 200 to 250 volts,
Other taps are available for reduced power operation,
Circuit breakers in the input side of the plate, screen,
and control circuits are provided for primary current
overload protection. The control circuit auxiliary
power supply andthe control grid bias supply are fused.
Time delay circuitry for protectionof the power ampli-
fier during warmup is provided, with the actual time
delay control received from the driver time delay
relay, Circuits are provided for remote controltie-in
with the driver remote control circuits, withthe actual
remote control available from one source, Instruction

2

books covering the exciter and driverused in conjunc-
tion with the F830-1 10-Kw FM Power Amplifier are
listed in table 1-1,

TABLE 1-1
ASSOCIATED EQUIPMENT INSTRUCTION BOOKS

INSTRUCTION BOOCK

ASSOCIATED EQUIPMENT PART NO.

AB30-2 10 W Wide-Band 523-0755303

FM Broadcast Exciter
523-0755304
523-0755596

'186M -1 Stereo Generator

B830-1 250-Watt FM
Power Amplifier

D830-1 1000-Watt FM
Power Amplifier

523-0755334
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1.4 Equipment Supplied.
Table 1-2 lists equipment supplied as part of the
F830-1 10-Kw FM Power Amplifier.

TABLE 1-2
EQUIPMENT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

¥830-1 10-Kw ¥M Power 522-2981-00

Amplifier

5/10-Kw Harmonic Filter 549-2192-004

1.5 Equipment Required but not Supplied.

Table 1-3 lists equipment required for operation of
F830-1 10-Kw FM Power Amplifier but not supplied as
part of the power amplifier. The 250-watt poweram-
plifier isusedinplaceofthe 1000-watt power amplifier
for reduced power applications.

TABLE 1-3
EQUIPMENT REQUIRED BUT NOT SUPPLIED

COLLINS
EQUIPMENT PART NUMBER

A830-2 10 W Wide-Band 522-2714-00
FM Broadcast Exciter

B830-1 250-Watt FM 549-2008-00
Power Amplifier

or
D830-1 1000-Watt FM 522-2948-00

Power Amplifier

FB30-1 10-Kw FM Power Amplifier

1.6 Equipment Specifications.

1.6.1 MECHANICAL,

Weight , . . 1240 pounds maximum.

Size . . . . . ., . . . 38 inches wide, 76 inches
high, 27 inches deep.

Ventilation . . . . , . One ventilating fan, one
blower,

Ambient temperature

PANZE & & v v o . +20°C  (68°F) to +45°C

(113°F) with mercury vapor
rectifiers or +0°C (32°F)fo
+45°C (113°F) with silicon
diode rectifiers,

Ambient humidity
range . . . . . . 0 to 95 percent relative

humidity,
Altitude . ., ., . 0 to 6000 feet,
1.6.2 ELECTRICAL,

Power source. . . , . 200 to 250 volis, 60 cycle,

J phase.

Maximum 60-cps

power requirements . . 20 kilowatts,
R-f input power . , ., . 250 watts nominal,

10,000 watts nominal or at
optional reduced power,

Power output . . . . .

50 ohms, nominal
unbalanced.

QOutput impedance . .

Frequency range . . . 88 to 108 megacycles,
Exact operating frequency
determined by frequency of
exciter,

1.7 Tube and Semiconductor Complement.

Table 1-4 liststhetube and semiconductor complement
supplied as part of the F830-1 10-Kw FM Power
Amplifier,

TABLE 1-4, TUBE AND SEMICONDUCTOR COMPLEMENT

QUANTITY TYPE FUNCTION
8 872A/872 Plate voltage rectifiers or
72 66-6726 Plate voltage silicon rectifiers
1 4CX5000A Power amplifier
1N540 Control grid bias rectifiers
4 1NG40 Multimeter rectifiers
12 66-6726 Screen grid voltage rectifiers
4 1N3044A Zener remote control line protection
2 1N3016B Zener remote control line protection
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section 2

principles of operation

2.1 General.

The F830-1 10-Kw FM Power Amplifier contains a
power amplifier and associated circuitryfor theampli-
fication of approximately 250 watts of r-f drive up to
10 kilowatts of r-f power. The F830-1 operatesinthe
frequency range of 88 to 108 megacycles, The F830-1
output can be fed through a harmonic filter, for the
attenuation of spurious radiations, to an antenna or to
a higher power amplifier.

Refer to figure 2-1, a block diagram of the F830-1
10~-Kw FM Power Amplifier, The 230-volt, 60-cps,
3-phase line input is fed to the plate and screen step-
start contactors where plate and screenvoltage on-off
functions are controlled by the control circuits., The
230-volt, 3-phase line input is also fed toan auxiliary
power supply, T401, where part of the 230-volt input
ig reduced to 115 volts single phase. Thesingle phase
output of T401 is then fed to the control circuits. The
control circuits turn the plate, screen, filament, and
control grid bias supply on and off. The control cir-
cuits also feed 230-volt, 60-cps, single phase power
to the driver, Provisions are made within the control

circuitry to connect tothefilament on-off and plate on~
off functions of a higher power amplifier, if one is used,
The higher power amplifier couldthen controlthefila-
ment on-off and plate on-off functions.

The power amplifier consists of a single, ceramic type,
forced air-cooled, grounded screentube working intoa
regonant, guarter wavelength, coaxial line. The con-
trol grid circuit consists of a coaxial line resonator
with a swamping resistor in parallel to provide a low
impedance broadband load to the controlgrid. Meter-
ing circuits are included to measure filament voltage,
control grid bias voltage, screen grid voltage, control
grid current, and screen current,

The output power of the ¥830-1 may be reduced by
lowering the plate, screen, and control grid voltages.

2.1.1 CONTROL CIRCUITS.

Refer to figure 2-2, a simplified schematic diagram of
the control circuits of F830-1 10-Kw FM Power Ampli-
fier, The control circuits apply or remove filament,
plate, screen, and grid bias voltages, turn the cabinet
fan and power amplifier blower onand off, and provide

MONITOR
OUTPUT
230V PLATE AND PLATE POWER
GOCPS SCREEN HIGH VOLTAGE AMPLIFIER | < BB-108MC
STEP START Pt
3 PHASE CONTACTORS supPLY QUTPUT TO
: HARMONIC
I FiLTER
POWER
AUXILIARY 230¥ SCREEN AMPLIFIER
POWER | PHASE CONTROL A PLIFL
SUPPLY AND GIRGUITS sumpLy Lk
T401 115V 88—108MC
| PHASE
REMOTE CONTROL
FROM DRIVER
CONTROL
GRID
BIAS
l SUPPLY
TO HIGHER TO
POWER DRIVER
AMPLIFIER 230V
| PHASE

Fipure 2-1. F830-1 10-Kw FM Power Amplifier, Block Diagram
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overload protection for all power amplifier circuits.
These functions are discussed in the following
paragraphs.

The 230-voli 3-phase power enters the cabinet on
TB401 and is fed to two circuit breakers, CB401 and
CB402. The PLATE circuit breaker, CB402, protects
only the plate and screen supplies, while the filament
circuit breaker, CB401, protects the remaining power
amplifier circuitry, The 3-phase output from CB402is
fed to two contactors to provide a voltage stepping
action when plate and screen power is applied. This
stepping action reduces the transients generatedinthe
plate and screen power supplies when the F830-1 is
turned on or off, Circuit breaker CB403 is placed in
the screen supply 3-phase input to protect the screen
power supply and to provide anaid whentrouble shoot-
ing the transmitter,

The 3-phase output from filament circuit breaker
CB401 is gplit into single phase components and fed
to the filament contactor, the blower relay, the aux-
iliary power supply T401, and the driver,

Power to operate the filament and blower relays is
obtained from the 115-volt secondary of T40i. A
CONTROL indicator, DS403, is lighted when the 115-
volt power is present at the secondary of T401. This
power is fed through the FILAMENT OFF switchto the
2b0-watt driver control circuitry at TB403-3. The
driver control circuitry can interrupt power at this
point if filament-off functions areto be controlled from
the driver. Filament and blower control power is
routed through the driver and re-enters the F'830-1at
TB403-8, The powerthenisfeddirectlytothe filament
and blower control relays,

If FILAMENT ON switch 8112 is pressedon either the
driver or the F830-1, a ground is placed on blower
relay K401 causing the relay to close, This action
starts the power amplifier blower, B401, and closes
contact K401-7 and K401-8. Closing of these contacts
holds a ground on K401 when the momentary FILA-
MENT ON switch is released. When PA blower B401
comes up to speed, air pressure activated switchS407
closes, causing filament relay K402 to energize. The
greenfilament-on light, DS401, will come on; the cabi-
net blower will start; and filament power willbe fed to
the tubes, The control grid bias supply will also be
energized from the primary of transformer T401.

Power for operation of the plate circuits is obtained
from the same source as the filament power trans-
former, T401. To startthe plate-onsequence, PLATE
ON switch 8113 is pressed actuating plate hold relay
K403, This closes contacts 10 and 12 to hold K403
energized when the PLATE ON switch is released.
The ground is obtained from the driver control cir-
cuitry to allow the driver to interrupt the ground for
the plate-off function. Contacts Tand 9willalso close,
turning on the driver plate power if driver plate power
has not been turned on previously. With K403 ener-
gized, contacts 1 and 3 will make, transferring the

F830-1 10-Kw FM Power Amplifier

control voltage to time delay fransfer relay K404,
K404 will actuate when the drivertimedelay relay has
completed the cycle allowing the filaments to warmup
to operating temperature, With K404 energized, 115
volts will be transferred to the plate-on contactor,
K405, causing K405 to close and apply power to the
plate and screenpower supplies. A fractionofasecond
later (as soon as K405-11 and 12 close), the step-start
contactor will actuate and apply 230 volts 3 phase to the
plate and screen power supplies. The red plate-on
indicator, D8402, will light, indicating that plate and
screen power is applied to the power amplifier. This
stepping action limits transients that may be introduced
into the power supply by the initial application of power.

If the PLATE OFT switch, S114, is pressed, plate and
screen voltage will be removed from the power ampli-
fier only and will not normally affect the driver,
Pressing the PLATE OFF switch, 8114, opens the
ground to plate-hold relay K403, releasing K403. Step-
start contactor K406 will then release removing direct
3-phase power from the plate and screen power sup-
plies and momentarily throwing dropping resistors
R401, R402, and R403 into the plate-screen circuits.
Moments after step-start contactor K406 opens, plate-
on contactor K405 will open, removing all power from
the plate and screen power supplies., This stepping
action limits transients that would normally be intro~
duced into the power supply by the sudden removal of
power,

If FILAMENT OFF switch 5111 is pressed, power will
be removed momentarily from all circuits within the
driver and power amplifier, causingthe holding relays
to drop out and shut off the power amplifier and driver.

2,1.2 POWER AMPLIFIER CIRCUITS,

Refer tofigure 2-3, a simplified schematic of the power
amplifier circuitry of ¥830-1 10-Kw FM Power Ampli-
fier. The power amplifier consists of a single ceramic
type, forced air-cooled tube working into a tuned
coaxial line resonator over the standard frequency
modulated broadcast band of 88 to 108 megacycles,

Power amplifier V407 is a fixed bias, class C, grounded
screen tetrode. The input from the driver is fed
through blocking capacitor C452 into a tuned coaxial
line resonator (a foreshortened—fi—transmission line)
and fed to the control grid. Resistor R468 in the grid
circuit swamps out much of the driver power which is
fed into the tuned coaxial line resonator and, in addi-
tion, presents a low impedance broadband load to the
control grid. Initial tuning of the grid coaxial line
resonator is accomplished by a slider which physically
lengthens or shortens the grid coaxial line resonator.
Fine grid tuning is accomplished by adjusting variable
capacitor C436. Fixed capacitors C437, C438, C439,
C440, C441, and C442 in parallel with C436 couple the
input tuned circuit to the grid. Asthepoweramplifier
is a grounded screen amplifier, the filament must be
below ground potential, The grid bias supply isfloat-
ing and is connected in series with the screen grid

7
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power supply giving negative control grid bias with
respect to the filament. 1405 blocks r-ffromthe grid
bias supply.

The plate works into a tuned coaxial line resonator

(foreshortened —z—transmission line) similartothe grid

resonator., The plate resonator consists of a short
piece of coaxialtransmission line which resonates with
the plate capacity of V407 and PLATE TUNING capaci-
tor C445, Initial tuning is similar to the grid resona-
tor, and is accomplished by a shorting slider on the
transmission line which physically lengthens or short-
ens the transmission line. Parasitic suppressors
located within the resonator (C449, R474, 1410, R484,
and L411) suppress resonances around 200 and 400
megacycles. The parasitic suppressor capacity is
formed by the distributed capacity of resistors R747
and R484 and the resonator walls,

R-f output coupling is achieved by a movable plate
within the resonator forming a capacitor between the
center conductor of the coaxial transmission line and
the movable metal plate, This capacitorisC444. R-f
output from C444 is then fed to a directional coupler
if a higher power amplifier isdriven, orto a harmonic
filter and through the directional coupler if anantenna
is fed directly. Suppressor L408, R471, and C446
effectively damp the higher order resonances of the
plate tank circuit,

As stated previously, power amplifier V407 operates
as a grounded screen amplifier. Actually, the screen
is slightly above r-fgroundtoprovide screenneutrali-
zation of the tube. Neutralization is accomplished by
balancing the capacitance bridge formed by the plate-
to-control grid capacitance, the plate-to-screen grid
capacitance, and the screen-to-control grid capaci-
tance, This isaccomplished by adding a smallvariable
inductance, L406, to form an r-f voltage from the
screen-to~control grid 180 degrees out of phase with
the plate-to-control grid r-f, This additional imped-
ance balances the bridge to neutralize the tube for a
fixed operating frequency.

Plate voltage is obtained from a conventional 3-phase
power supply, which, when connected inseries withthe
screen power supply, forms the plate voltage, The
power supply transformer is connected in a delta
primary and a wye secondary configuration, Six
mercury-vapor rectifier tubes, V401 through V4086,
are arranged in a 3-phase full-wave bridge rectifier
circuit. Silicon diode rectifiers are optional. A P.A,
PLATE CURRENT meter, M402, is placed inthe ground
side of the plate supply to indicate only plate current.
As the screen supply is inseries withthe plate supply,
the P.A. PLATE VOLTAGE meter, M403, is placed
across both the screen and plate supplies to indicate
the cathode-to-plate voltage. The plate supply output
is approximately 5700 volts d-c at 2,5 amperes. When
the plate supply voltage is added to the screen supply
voltage, the total, 6450 volts, equals the total plate
voltage,

Secreen voltage is obtainedfrom a conventional 3-phase
semiconductor power supply, Atransientsuppressor,
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R506, R507, and C411, reduces transients formed when
the power supply igturnedonoroff, Thescreen supply
output is approximately 750 volts at 2.6 amperes,

The control grid bias supply is a single-phase, semi~
conductor power supply. A resistor and capacitor
placed in parallel with each diocde equalize currents
and minimize transients in each diode. A transient
suppressor, C412 and R430, reduces transients when
power is turned on or off, Thepositive endof the grid
bias supply is connected fo the fixed side of POWER
OUTPUT ADJUST potentiometer R405. This permits
R405 to controlboththebias voltage and screen voltage
when R405 is adjusted. The negative end of the bias
supply is tied into the control grid through a meter
shunt resistor and a filtering network, The control
grid bias supply output is approximately -300 volts at
300 ma, Bias voltage is made adjustable by R417,

The filament of power amplifier V407 is below d-c
ground because of the grounded screen configuration,
The filament-to-ground potential will then be the
screen voltage. Capacitors placed across the fila-
ment, and from each side of the filament to ground,
provide r-f grounding.

Metering circuits areprovided to measurethefilament
voltage, control gridbias voltage, controlgrid current,
screen current, and screen grid voltage, In addition,
an external metering position is available for connec-
tion to the multimeter. The customer may employ this
extra meter position for any use that he may desire.
The external meter movement input is (-1 ma at 100
ohms,

The filament voltage metering circuit employs a full-
wave bridge rectifier to change the a-c filament volt-
age to d-c. The bridge output is filtered by R418 and
C410, and the complete circuit is calibrated by R415.
The grid bias metering circuit ig a voltage measuring
device which measures the control grid bias voltage
directly through the use of meter multiplier resistor
R416. Grid current is meteredby shunt resistors R428
and R492, Screen current is measured by placing the
MULTIMETER across shunt resistors R413 and R414,
As the screen is grounded, only screen current will
flow through these resistors. Screen voltage is mea-
sured directly by the use of meter multiplying resistor
R495. External meter readings may he made by con~
necting to the properterminals on TB405 (not shown on
simplified schematic diagram, figure 2-3), (Seefigure
5-1,) The MULTIMETER is shunted with capacitor
C450 to prevent any stray r-f from damaging the meter
movement.

2.2 Control Functions.

The following paragraphs describe the functions of all
controls in F830-110-Kw FM Power Amplifier. Refer
to figure 2-4 for control locations.

The controls located on the front panel directly under
the meters include the FILAMENT ON, FILAMENT
OFF, PLATE OFF, and PLATE ON controls. The
green filament on indicator and red plate on indicator
are placed in line with the above-mentioned controls.
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The FILAMENT ON switch, 8112, energizes the fila-
ments, the blowers, and the bias supply and will turn
on the driver filament and the exciter if connected
correctly. The FILAMENT OFF switch, 8111, de-
energizes all transmitter circuits. The PLATE ON
switch, 5113, energizes the plate and screen power
supplies and the driverplate supply, The PLATEOFF
switch, 3114, removes plate and screen voltage, The
green filament indicator light, DS401, lights when the
FILAMENT ON switch is pressed and the PA blower
has activatedthe PAblowerinterlock. DS401 indicates
that voltage is available to the filament control con-
tactor, The filament control contactor starts the
cabinet blower and the bias supply and supplies the
necessary voltage to the F830-1 filaments. The red
plate-on indicator light, DS402, indicates plate voltage
has been applied tothepower amplifier, Thefollowing
controls are located directly under the right front door
on the power amplifier panel. The POWER QUTPUT
ADJUST potentiometer, R405, adjusts the power ampli-
fier screen potential thus changing the output power.
The FILAMENT VOLTAGE ADJUST potentiometer,
R404, adjusts the filament transformer input voltage
thus changing the filament voltage of V407, The
WATTMETER switch, 8406, connects the R.F. WATT -
METER to either the reflected power or forward
power section of the directional coupler. The WATT -
METER switch is normally left in the FORWARD
position, In addition, the WATTMETER switch has a
third position for connecting both forward and reflected
output power voltages from the directional coupler to
remote lines. The MULTIMETER switch, S405,
selects either filament voltage, bias voltage, control
grid current, screen current, or screen voltage. In
addition, an externalpositionisavailable foruseby the
customer. Table 3-1 lists the MULTIMETER switch
positions and typical indications for each of the four
meter positions.

The following controls are located directly behind the
left front door on the power amplifier resonator. The
PLATE TUNING control, C445, tunes the plate to
resonance and is set near the minimum indication on
the P.A. PLATE CURRENT meter, M402. At this

10

point, the power output should be at the peak as indi-
cated on R,F, WATTMETER M404. The QUTPUT
COUPLING control, C444, adjusts the coupling of the
load to the plate coaxial line resonator center conduc-
tor. The GRID TUNING control, C436, tunes the grid
resonator.

The following controls are located on the power panel
directly behind the bottom fromt panel of the power
amplifier cabinet. The PLATE circuit breaker.
CB402, is a protective device whichmonitorstheplate
and screensupply transformer primary currents. The
circuit breaker will open when the current exceeds 50
amperes, The CONTROL circuit breaker, CB401,
monitors the total conirol circuit current, This cur-
rent includes the power fed to the driver and exciter.
The circuit breaker will open when the control circuit
current exceeds 8 amperes. The §-ampere CONTROL
CIRCUIT fuse, F401, protects the control circuits from
overloads. The 1/4-ampere BIAS VOLTAGE fuse,
F402, protects the bias supply from overloads. Blower
fuses, F403, F404, and F405 protect PA blower B40l1,

The following adjustments are located directly below
the P.A, PLATE CURRENT and R.F. WATTMETER
indicators when the upper switch and meter panel is
raised. The left potentiometer, located behind the
panel, is filament voltmeter calibrating potentiometer
R415. The filament metering circuit calibrating
adjustment is set at the factory and normally will not
require adjustment. The center potentiometer is the
overload adjusting potentiometer, R408. The overload
adjustment normally is set for a plate current of 2.6
amperes. The right potentiometer is wattmeter
adjusting resistor R419. This potentiometer, set at
the factory, should not require adjustment. The con-
trol grid adjustable resistor, R417, is located in the
left bottom rear of the power amplifier cabinet. The
resistor is set for approximately 500 ma maximum of
plate current with no drive to the power amplifier.
The screen circuit breaker CB403, is located behind
the left rear door, and is attachedtothe rectifier panel.
The circuit breaker protects the screen power supply
from overloads above 10 amperes.
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3.1 General.

This section contains information concerning the main-
tenance of F830-1 10-Kw FM Power Amplifier,

I WARNING .

Voltages present in this equipment are danger-
ous to life. Observe safety precautions when
performing any maintenance. Do not reachin-
side the ¥830-1 cabinet when high voltage is
applied. Do not depend entirely on door inter-
locks. Always shut down the F830-1 before
doing any work inside the F830-1 cabinet. Im-
mediately upon opening the rear doors, short
out all high-voltage points using the shorting
stick located inside the left rear door.

3.2 Preventive Maintenance.

Most serviceinterruptions in equipment of this type are
caused by dirt and corrosion, Corrosion is acceler-
ated by the presenceof moisture and dust. Dust should
be removed periodically with a soft brush or a dry,
oil-free air jet. Remove dust asoftenasaperceptible
quantity accumulates at any point in the power
amplifier.

When the ¥830-1 is operated near salt water or in other
corrosive atmospheres, inspect and clean interlock
switches, cable connectors, tube prongs, and other
metal parts more frequently to keep the equipment in
top operating condition,

3.2.1 AIR FILTER CLEANING,

At least once each month, or more often if needed,
clean the air filter according to the following
procedure:

a. Remove the air filter from the F830-1 cabinet by
loosening the two thumb screws located above the air
filter. Slide the airfiltertothe extreme right,and pull
the left side of the air filter out as soon as the filter
clears the panel. Slide the air filter to the left and
remove,

b. Mark with an arrow the direction of the airflow,

c¢. Wash by passing a fine spray of hot water through
the filter in the direction opposite that of the airflow.
Gently shake the water out of the filter.

section 3

maintenance

d. Dip the filter in water-soluble oil, such as Filter-
kote M (Collins part number 005-0609-00), available
from Collins Radio Company Service Parts Depart-
ment, Cedar Rapids, Iowa.

e. Remove the filter from the oil; lay the filter face
down until oil ceases to drip from the filter,

f. Replace thefilterintothe lower rear panel with the
airflow arrows {marked when the filter was removed)
pointing in the directionoftheairflow. Tightenthetwo
thumb screws.

g. Replacement filters are Collins part number
009-1069-00.

3.2.2 PA TUBE CLEANING.

The power amplifier tube depends upon a stream of
air passing through the fins to cool the anode., When
these {ins become dirty, the airflow is reduced, and
the tube life is shortened. The radiator fins should be
cleaned as follows:

a., Remove the r-f amplifier tube as described in

paragraph 3.2.2.1,
i CAUTION |

Special care must be used in removing or
installing the power amplifier tube.

b. Direct a low-pressure (50 psi)air stream through
the fins in the direction opposite tothe normal airflow
until all dust is removed.

¢. Replace the r-f amplifier tube as deseribed in
paragraph 3,2.2,1.d.

3.2.2.1 PA TUBE REMOVAL,

I WARNING .

Voltages present within the plate compartment
are dangerous to life, Shut down the F830-1
before doing any work inside the compartment.

The power tube may be removed as follows:

a, Open the power amplifier resonator door.

b. Loosen the slider clamp, and raise the center con-
ductor straight up until it clears the.tube completely,
Make sure the slider stays inits original pogition while
raising the center conductor,

11
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¢. While holding up the center conductor, grasp the
tube handle and remove the tube from its socket. It
may be necessary to push the tube partially into the
center conductor so the tube will clearthetube socket
shield before complete tube removal.

d. Tube replacement is the reverse of removal,
After tube replacement, check the plate slider for
proper distance from the deck plate for the station fre-
quency, See System Instructions, Frequency Change,
for this approximate distance., Be sure the tube is
seated firmly in the tube socket before replacing the
center transmisgion line.

3.2.3 INSPECTION.

Once a week, check and clean the three interlock
switches at the rear of the F830-1 cabinet to be sure
they are in good working order, Once each month,
check all connections in the F830-1, Tightenany nuts,
bolts, or screws that may be loose. Check cable con-
nections to see that they are clean and mechanically
secure. Check moving parts, such as tuning controls,
for excessive wear., Check the plate and grid sliders
for oxidation around ground springs.

Silicon rectifier diodes should be checked for shorts
approximately every six months, To check for diode
shorts, place a reverse voltage from an ohmmeter
across each diode, If anydiode reads shorted, replace
the diode. Normally, a high resistance willbenoticed
across each diode causedbythe diode parallel resistor
or by dicde leakage,

3.2.4 LUBRICATION.

The PA blower has bearings that are lubricatedfor the
life of the equipment, Lubricate each of the cabinet

fan bearings every 6 months with 3 drops of SAE #20
nondetergent oil. The rear cabinet fanbearingoilhole
may be reached through the air filter opening, with the
ajr filter removed.

3.2.5 TUBE MAINTENANCE,

Power amplifier V401 should be inspected {fube in
place) once each week to ensure that an accumulation
of dust does not buildup onthe radiator fins. If dust is
present, clean as described in paragraph 3,2.2, When
tuning the F830-1, care should be taken not to exceed
the maximum plate current shown in table 3-1.

If mercury-vapor tubes are used in the plate power
supply, spare, preaged mercury-vapor rectifiertubes
should be available for immedjate replacement. To
ready these tubes for emergency use, place them in
the power amplifier during off-the-air hours, and run
them for twenty minutes with only thefilaments lighted,
This will remove the mercury coating from the tube
elements. Then carefully remove the tubes from the
¥830-1, and store them in an upright position where
they will not be inverted or agitated. Whenthesepre-
aged tubes are placedinthe F830-1, handlethem care-
fully to avoid the twenty-minute warmup period that
will be required if mercury comes in contact with the
tube elements, Never apply plate voltagetomercury-
vapor rectifier tubes that have not been aged long
enough to remove all mercury from the tube elements,

3.3 Trouble Shooting,.

The most common cause of trouble will probably be
traced to tube failure. Ifatubeissuspectedof failure,

TABLE 3-1, TYPICAL METER INDICATIONS

PA PLATE VOLTAGE

PA PLATE CURRENT

R.F. WATTMETER

R.F,. WATTMETER

REFLECTED 5KW

METER METER SWITCH POSITION INDICATION
MULTIMETER FIL V 8V FS 7.5 volts
MULTIMETER BIAS V 400V FS 180-220 volts
MULTIMETER GRID 80MA F3 45-60 ma
MULTIMETER SCREEN 400MA FS 1560-225 ma
MULTIMETER SCREEN 800V FS 750 volts

6400-6500 volts

Approx, 2.25 A

FORWARD 15KW 10 kw

Less than 500 waits

12
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replace it with a tube of known quality, and note any
change in performance. A small loss in emission of
V407 can be compensated by a change inthe setting of
the POWER OUTPUT ADJUST potentiometer.

Four meters are located on the F830-1 front panel to
assist in locating any trouble whichmay oceur, Table
3-1 contains typical meter indications. These average
indications areobtained from severalproduction power
amplifiers. The indications of certain F830-1 may
vary slightly outside the given limits without affecting
power amplifier performance, A list of panel meter
indications for each individual power amplifier should
be taken when the F830-1 is operating properly in its
particular installation. Any abnormal deviation from

F830-1 10-Kw FM Power Amplifier

these values will be apparent during a check of meter
indications.

3.4 Cable Char:.

Table 3-2 contains from-to information for cablesin-
stalled in F830-1 10-Kw FM Power Amplifier, The
table is useful in locating point~to-point wiring within
the F830-1 cabinet. The from column is listed in
alphabetical and numericalorder. To find a particular
wire, establish the point onthe F830-1from which wire
tracing is to be initiated. Find this point in the from
column of table 3-2, and the to column will give the
location of the other end of that particular wire, The
wire information given in table 3-2 pertains only to
those wires located in the main cable of the F830-1.

TABLE 3-2. CABINET FROM-TQ INFORMATION

FROM TO WIRF, CODE FROM TO WIRE CODE
B401-1 K401-2 RD90 CB401-4 T402-2 RC5
B401-2 K401-4 RD92 CB401-4 TB402-2 RE5
B401-3 K401-6 RD95 CB401-4 XF403-1 (top) RD95
C401-1 L401-2 VC905 CB401-5 K402-3 RD92
C401-2 T402-4 RBY1 CB401-5 TB402-1 RE2
C401-2 TB406-12 VC902 CB401-5 XF404-1 (top) RD92
C402-1 L402-2 VC906 CB401-6 K402-1 RD93
C402-1 R417-1 VCo2 CB401-6 T401-5 RDY3
C402-2 - R431-2 = vCot CB401-6 XF405-1 (top) RD93
C403-1 R405-1 VE92 CB402-1 CB401-3 H9
C403-1 R412-1 VE92 CB402-1 TB401-1 H9
C403-1 S412-B VE92 CB402-2 CB401-2 HY
C403-2 R412-2 RE92 CB402-2 TB401-2 HY
C404-1 L404-2 VE92 CB402-3 CB401-1 H9
C404-1 R431-2 VC95 CB402-3 TB401-3 H9
C408-2 E407 VE93 CB402-4 K405-3 HY
C408-2 R411-2 VES2 CB402-5 K405-5 H9
C427 R415-3 RC93 CB402-6 K405-7 H9
C428 TB407-2 VB93 CB403-1 K406-6 RE5
C429 R404-2 RC90 CB403-2 K406-4 RE2

| C430 K402-4 RC92 CB403-3 K406-2 RES0
C431 R405-2 JE2 CB403-4 T404-15 RE5
C432 $405-13 VBI1 CB403-5 T404-8 RE2
CB401-1 CB402-3 HY CB403-6 T404-1 RE9S0
CB401-2 CB402-2 H9 DC401 (red) S406-11 DAS2
CB401-3 CB402-1 H9 DC401 (yellow) 5406-4 DAS9
CB401-4 T401-1 RD95 F401 {(grd) K401-8 RC9

13
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TABLE 3-2, CABINET FROM-TO INFORMATION (Cont)

FROM TO WIRE CODE FROM TO WIRE CODE
E401 (grd) £402 (grd) RE9 K402-5 T401-1 RC923
E401 (grd) K403-6 RCY K402-6 J401-1 RC95
E401 (grd) K405-2 RC9 K402-6 T406-2 RC95
E401 (grd) K406-10 RCH K402-7 T401-5 RD90
E401 (grd) M404-1 (+) RC9 K402-8 J401-2 RC90
E401 (grd) S112-1 RCH K402-8 T406-1 RC90
E401 (grd) $405-15 VB9 K402-8 XF402-1 RCH0
E401 {grd) R413-2 VE9 K402-9 K401-9 RC935
E401 (grd) 'T401-9 RCY K402-9 K403-13 RC91
E402 {(grd) E401 (grd) RE9 K402-9 TB404-5 RCY35
£402 (grd) TB402-4 REY K402-9 XDS401-1 RC936
E402 (grd) TB403-10 REY K402-10 S407-1 RC936
E407 C408-2 VE93 K402-10 TB407-12 RC902
E407 M402-2(-) VE92 K403-1 K406-17 RC6
E410 TB407-3 vC92 K403-1 XF401-1 RDI6
E411 $405-12 VB93 K403-3 K406-8 RC6
E411 TB407-1 VB3 K403-4 K401-7 RC93
E418 R405-2 VB2 K403-4 $407-2 RC93
E422 (grd) TB407-20 RCH K403-6 F401 (grd) RC9
J401-1 K402-6 RCY95 K403-7 K404-7 RC923
J401-2 K402-8 RCI0 K403-17 K407-3 RC923
K401-1 XF405-2 (side) RD93 K403-9 TB403-2 RC923
K401-2 B401-1 RDYO K403-10 TB404-3 RCY25
K401-3 XF404-2 {side) RD92 K403-12 K403-14 RC926
K401-4 B401-2 RD92 K403-12 K405-11 RC926
K401-5 XF403-2 (side) RD95 K403-13 K402-9 RC91
K401-6 B401-3 RDY5 K403-13 K406-12 RC91
K401-7 K401-10 RC93 K403-14 K403-12 RC926
K401-7 K403-4 RC93 K403-14 5113-2 RC905
K401-8 E401 (grd) RCY K403-14 TB404-4 RC926
K401-9 K402-9 RCY35 K404-1 K404-6 RC4
K401-9 TB403-8 RC935 K404-2 TB404-10 RCT
K401-10 K401-7 RC93 K404-3 K406-8 RC6
K401-10 S112-2 RC93 K404-4 K405-1 RC6
K401-10 TB403-6 RC93 K404-6 K404-1 RC4
K402-1 CB401-6 RD93 K404-6 TB403-5 RC4
K402-2 R404-1 RC902 K404-7 K403-7 RC923
K402-3 CB401-5 RD92 K405-1 K404-4 RC6
K402-4 C430 RC92 K405-2 £401 (grd) RC9

14
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TABLE 3-2. CABINET FROM-TO INFORMATION (Cont)

FROM TO WIRE CODE FROM TO WIRE CODE
K405-3 CB402-4 HY L402-1 1.401-2 vVC6
K405-4 K406-1 H9 L402-2 C402-1 vCo06
K405-5 CB402-5 H9 L404-1 7404-5 VE23
K405-6 K406-3 H9 L4064-2 C404-1 VE92
K4056-7 CB402-6 HY M401-1 (+) 5405-11 VB92
K405-8 K406-5 HI M401-2 (-) 5405-2 VB30
K405-11 K403-12 RCH26 M402-1 (+) R407-1 RE92
K405-12 K406-11 RC91 M402-2 (-) E407 VES2
K406-1 K405-4 H9 M403-1 (+) TB407-7 vCao06
K406-1 R401-1 H9 M403-2 (-) TB407-15 VCo05
K406-2 CB403-3 RES0 M404-1 (+) E401 (grd) RC9
K406-2 R401-2 H9 M404-2 {-) R419-3 RCY91
K406-2 T403-1 H9 R401-1 K406-1 HY
K406-3 K405-6 H9 R401-2 K406-2 HY
K406-3 R402-1 H9 R402-1 K406-3 H9
K406-4 CB403-2 RE2 R402-2 K406-4 HI
K406-4 R402-2 HY R403-1 K406-5 HY
K406-4 T403-8 H9 R403-2 K406-6 HS
K406-5 K405-8 HY R404-1 K402-2 RC902
K406-5 R403-1 HS R404-2 C429 RC90
K406-6 CB403-1 RE5 R405-1 C403-1 VE92
K406-6 R403-2 HO R405-2 C431 VE2
K406-6 T403-15 H9 R4056-2 E418 VB92
K406-7 K403-1 RC6 R405-2 TB407-14 vCa2
K406-8 K403-3 RC6 R407-1 M402-1 {+) RE92
K406-8 K404-3 RC6 R407-1 TB415-G vCo2
K406-9 TB407-5 RC902 R407-2 TB415-L veal
K4-8-10 E401 (grd) RC9 R408-1 R413-1 VB93
K406-11 K405-12 RCO1 R408-2 K407-1 VB25
K406-12 K403-13 RCO1 R409-1 K407-2 VB92
K406-12 XDS402-1 RC81 R409-1 Z404-4 RE92
K407-1 R408-2 VBY95 R411-2 C408-2 VE92
K407-2 R409-1 vCoz R412-1 C403-1 VES2
K407-3 K403-7 RCBS23 R412-2 C403-2 RE92
K407-3 TB403-7 RC92 R413-1 R408-1 VB93
K407-4 5408-1 RC923 R413-1 5405-6 VB9l
L401-1 TB406-5 VC903 R413-2 E401 {grd) VES
L401-2 C401-1 VC905 R414-2 TB415-K vCo
L401-2 L402-1 vCeo R415-3 C427 RC93

15
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TABLE 3-2. CABINET FROM-TQ INFORMATION (Cont)

FROM TO WIRE CODE FROM TO WIRE CODE
R417-1 C402-1 Vo2 §410-2 S114-4 RC923
R417-3 $405-5 VB90 S412-B C403-1 VE92
R419-2 $406-2 DAS3 5412-1 S111-2 RC1
R419-3 M404-2 (-) RC91 §412-2 TB403-3 RC91
R431-2 C402-2 veol S413-B S414-B VE903
R431-2 C404-1 V95 S414-B S413-B VE903
$111-3 TB404-1 RC1 T401-1 CB401-4 RDY5
S111-4 5412-1 RC1 T401-1 K402-5 RCY923
S111-4 . XDS403-1 RC1 T401-5 CB401-6 RD93
§112-1 £401 (grd) RCY T401-5 K402-7 RDY0
$112-2 K401-10 RCO3 T401-8 XFA401-2 RC6
$113-1 S114-1 RC925 T401-9 E401 (grd) RCY
S113-1 TB404-3 RC925 T402-1 XF402-2 RC90
§113-2 K403-14 RC905 T402-2 CB401-4 RC5
S114-3 5113-1° RC925 T402-3 TB406-1 RB90
S114-4 S410-2 RC923 T402-4 C401-2 RB91
$405-2 M401-2 (-) VBYO T402-5 TB406-17 RB92
§405-5 R417-3 VB90 T403-1 K406-2 HY
$405-6 R413-1 VB9l T403-8 K406-4 HY
S405-7 5405-15 RCY T403-15 K406-6 9
5405-8 TB405-7 VB902 T404-1 CB403-6 RE90
§405-11 M401-1 (+) VB2 T404-8 CB403-5 RE2
5405-12 E411 VB93 T404-15 CB403-4 RE5
$405-13 C432 VB91 T404-22 7404-3 VDo1
$405-15 E401 (grd) VB9 T404-23 7.404-1 VD95
5405-15 5405-7 RCY T404-24 7,404-2 VD96
$405-17 TB405-8 VB96 T406-1 K402-8 RCH0
5406-2 R419-2 DAS3 T406-2 K402-6 RC95
S406-4 DC401 (yellow) DAS9 TB401-1 CB402-1 9
54065 TB410-16 RA95 TB401-2 CB402-2 H
5406-6 TB410-15 RA90 TB401-3 CB402-3 H9
5406-11 DC401 (red) DAS2 TB401-4 E402 (grd) RE9
S407-1 K402-10 RC936 TB401-4 TB402-3 RE9
$407-2 K403-4 RC93 TB402-1 CB401-5 RE2
$408-1 K407-4 RC923 TB402-2 CB401-4 RES
5408-2 5409-1 RCH2 TB402-3 TB401-4 RE9
5409-1 5408-2 RCY2 TB403-1 TB404-9 RB90
5409-2 5410-1 RC92 TB403-2 K403-9 RC923
$410-1 $409-2 RC92 TB403-3 §412-2 RCY1
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TABLE 3-2. CABINET FROM-TO INFORMATION {Cont)

FROM TO WIRE CODE FROM TO WIRE CODE
TR403-5 K404-6 RC4 TB407-4 XD5402-2 RCO02
TB403-6 K401-10 RC93 TB407-5 K406-9 RCO02
TB403-6 TB404-6 RC93 TB407-6 TB405-2 Va1
TB403-7 K40%-3 RC92 TB407-7 M403-1 (+) VCa06
TE403—8 K401-9 RC935 TB407-12 K402-10 RC902
TB403-9 TB404-2 RC1 TB407-13 XDS401-2 RC902
TB403-10 E402 (grd) RE9? TB407-14 R405-2 vCo2
TB403-11 TB410-1 RA91 TB44G7-15 M403-2 (-) VC905
TB404-2 TB403-9 RC1 TB407-15 TB405-1 vCo2
TB404-3 K403-10 RC925 TB407-20 E422 (grd) RC9
TB404-3 5113-1 RC925 TB408§-1% TB405-12 VB36
TB404-4 K403-14 RCR26 TB408-2* TB405-13 VB93
TB404-5 K402-9 RCO35 TB409-1% TB405-10 VB92
TB404-6 TB403-6 RC93 TB409-2* TB405-9 VB9l
TB404-7 8111-3 RC1 TB410-1 TB4063-11 RAO1
TB404-3 TB405-11 VB95 TB410-1 TBE411-1 RAS1
TB404-8 XF401-1 RD96 TB410-2 TB411-2 RA91
TB404-9 TB403-1 RB30C TB410-3 TB411-3 RA93
TB404-10 K404-2 RC7 TB410-4 TB411-4 RAS5
TB405-1 TB407-15 vCo2 TB410-5 TB411-5 RA96
TB405-2 TB407-6 VCot TB410-15 85406-6 RAS0
TB405-3 TB415-B vCo3 TB410-16 5406-5 RA95
TB405-4 TB415-H VCa5 TB411-1 TB410-1 RAS1
TBE405-7 5405-8 VB902 TB411-2 TB410-2 RAO1
TB405-8 5405-17 VB96 TB411-3 TB410-3 RAQ3
TB405-9 TB409-2%* VB9l TB411-4 TB410-4 RAG5
TB405-10 TB409-1* VB92 TB411-5 TB410-5 RA96
TB405-11 TB404-8 VB95 TB415-B TB405-3 VCo3
TB405-12 TBA408-1* VB96 TB415-G R407-1 vCo2
TB405-13 TB408-2* VBS93 TB415-H TB405-4 VCos
TB406-1 T402-3 RB90 TB415-K R414-2 vCo
TB406-5 L401-1 VC903 TB415-L R407-2 VCol
TB406-7 T402-5 RBY2 XDs401-1 K402-9 RC236
TB406-12 C401-2 vCao2 XDS401-2 TB407-13 RC902
TB407-1 E411 VB93 XD5402-1 K406-12 RCO1
TB407-2 C428 VB93 XDS402-2 TB407-4 RC902
TB407-3 E410 vC92 XD5403-1 S5111-4 RC1

*For remote control only.

Otherwise, tie in cable.
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F830-1 10-Kw FM Power Amplifier

TABLE 3-2. CABINET FROM-TO INFORMATION {Cont)

FROM TO WIRE CODE FROM TO WIRE, CODE
XF401-1 K403-1 RD96 XF404-2 (side) | K401-3 RD92
XF401-1 TB404-8 RD96 XF405-1 (top) CB401-6 RD93
XF401-2 T401-8 RC6 X¥F405-2 (side) | K401-1 RD93
XF402-1 K402-8 RC90 7.404-1 T404-23 VD95
XF402-2 T402-1 RC90 7,404-2 T404-24 VD96
XF403-1 (top) CB401-4 RD95 7.404-3 T404-22 VD91
XF403-2 (side) | K401-5 RDY5 7404-4 R409-1 RE92
XF404-1 (top) CB401-5 RD92 7404-5 1.404-1 VE93

18
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This section contains a list of all replaceable electrical,
electronie, and critical mechanical parts for F830-1
10-Kw Power Amplifier 522-2981-000, The manufac-
turers' codes appearing in the MFR CODE column of
the parts list are listed in numerical order at the end

F830-1 Ilustrations . e
F830-1 Parts List . . . . . .
Rectifier Illustrations
Rectifier Parts List .

section

parts list

of the parts list. The code list provides manufac-
facturers' names and addresses as shown in the Federal
Supply Code for Manufacturers, Handbook H4-1. Manu-
facturers not listed in Handbook H4-1 are assigned a
five-letter code and will appear first in the code list.

Coe 20
35

46

47/48

19
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F830-1 10-Kw FM Power Amplifier

20

€433

C434
S111

5401
DS401
XDs401

MP4 11— __

AIP436

S114

5113

MI;435

5402
D&402
XD5402

D403
XD3403

—MP410

i __Pd04

P405

CR423
CR424
~" CR425
CR426

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 1 of 15)
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F830~1 10-Kw FM Power Amplifier

M402
M401 M4 03 C423 M404
C4590 C424 R485 C425

R415 R408 R419

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 2 of 15)
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F830-1 10-Kw FM Power Amplifier

MP431 C447 1407 C‘-‘#-‘%S
\

3412
DETAIL A
P403
— — (453
A =
J405 — -Cd434
MP423
1409
__~NP414
__ —\IPi1g
R184
MP403
C443
R471 MP£02
V40T Cdd3
DETAIL B C444
S
VAQT - — T~AIP41g
Ci36 R468
AP101
AP435
MP413
APA1T
AlPp424

J404 P402 C432

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 3 of 15)
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F830-1 10-Kw FM Power Amplifier

34128

Figure 4-1. F830-1 10-Kw FM Power Ampl#ier {(Sheet 4 of 15)
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F830-1 10-Kw FM Power Amplifier

R472

R410

Figure 4-1, F830-1 10-Kw FM Power Amplifier (Sheet 5 of 15)
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F§30-1 10-Kw FM Power Amplifier

€438

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 6 of 15)
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F830-1 10-Kw FM Power Amplifier

T406

DETAIL €

Kv4aol
AXv402
Xv4al

403

CR437

13103
Vanl 54109 vAn2 VA03  S400 1401

R427 CR447

R406 CR434 {CR435 R434\ C457 \ C459 CR43% R481 R425 R423

28

CR436 R415

R433 R483 CRA446 CR438 R482 R426 TB40T R424 R422

Figure 4-1, F830-1 10-Kw FM Power Amplifier (Sheet 7 of 15)
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F830-1 10-Kw FM Power Amplifier

R410 R411 R41i2 DC401 J4l{32

\
4034 E403B E403C V404 V405 V4086 J403 E406
XV404  XV405 XV406

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 8 of 15)
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F830-1 10-Kw FM Power Amplifier

28

5405

R492

R418

S406
K401
K402

R404 XDS403 R432 R405 C409 C410 K404 TB411 MP422 R480 C407 C408

\\ AN
K405 DETAIL D K403 K406 MP426 MP427 MP408 MP402 MP412
TB415 MP420

Figure 4-1, F830-1 10-Kw FM Power Amplifier (Sheet 9 of 15)
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F830-1 10-Kw FM Power Amyplifier

R414 R490 C456 R40%

R413

R486 R485 CR441 CR440 R49% R407

Figure 4-1, F830-1 10-Kw FM Power Amplifier (Sheet 10 of 15)
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F330-1 10-Kw FM Power Amplifier

T401 —eret
MP429
—-R401
MP408 s
R402
MP430 R403
K407

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 11 of 15)
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C427

R4TE C426 E404 Ra6T R47T5

c428
C431

C429
432

T405

TB410

TB405

TB403

TR402

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 12 of 15)
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F830-1 10-Kw FM Power Amplifier

B401

TB404 1404 T404 8407 1403

TB401 T403 MP423 MP418
MP433

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 13 of 15)
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F830-1 10-Kw FM Power Amplifier

402 F405 F404 7403 F401
CB402 XF402 XF405 XF404 XF403 XF401 CB401

R431
RATT
R417 RATS
7404 L401
C411
C404 TB406
7405
DETAIL E
R506
R507

c401 c402 TB413 1402

Figure 4-1. F830-1 10-Kw FM Power Amplifier (Sheet 14 of 15)
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CR403 R436 CR404 R437 R438 CR405

o ST T .
S N A

L_‘J e
wn” 77T UL

R439 CR407 R440 C421 R441 CRA08 (417

Figure 4-1, F830-1 10-Kw FM Power Amplifier {Sheet 15 of 15)
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F830-1 10-Kw FM Power Amplifier

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
FB30-1 t10-KW FM POWER 522=2981-000
AMPLIFIER
8103 MOTORs DIRECT CURRENT SKSP298KI1033A 03511 230-0448-000
PERMANENT MAGNET,
REVERSIBLE MOTOR WITH
PINION GEAR
B401 FANs CENTRIFUGAL GT3830B=-19 Q2702 009—-1621-000
230 VAC. S50/60 CPS
C401 CAPACITORs FXDs+ PAPER CP7OFIFG106K]1 81349 VE2~4360~000
10 UFe 10% TOL, 1000 VvDC
caoz2 SAME AS C401
C403 SAME AS €401
c404 SAME AS C4D1
c4ans NOT USED
Ccans NOT USED
Cca407 CARPACITOR,s FXDas PAPER YI4T7 56289 930~0330-000
2 UFs 10% TCOLs 7500 vDC
c408 SAME AS Ca07
C409 CAPACITORs FXDs PAPER SDB1KO1105M 56289 231-4500=-000
1 UFe 20% TOLs 100 vDC
C410 SAME AS C409
C411 CAPACITOR,s FXDs CERAMIC DA172-062CB 71590 913-3512=000
0,008 UF, 20% TOLs 3000
vDC
c412 SAME AS C411
C413 NOT UsED
cais NOT UsED
cals CAPACITORs FXDs CERAMIC 33Cceg H1239 913-2142-000
0«02 UFs 20% TOLs 500 VDC
cal1s6 SAME AS Ccai1s
C417 SAME AS Catis
C418
THROUGH NOT USED
C422
Cq23 CAPACITOR, FXDse CERAMIC 308611U22010Z2d T29R2 G16—~4059-000
100 UFs 5% TOLs 500 vDC
Cazq SAME AS C423
C425 SAME AsS C423
Caré CAPACITORs FXDse CERAMIC 2432000X5U0102pP 72982 S13-0154=-000
1000 UUF. 1600 vDC
C427
THROUGH SAME AS C426
C430
ca3l CAPACITOR, FXDy CFRAMIC 850575ZPORMSPECT 71590 913=0830-000
TS UUF s 5% TOLa 3500 vDC
C432 SAME AS Ca26
C433 CAPACIETOR, FXDe CERAMIC B8S0S100NPORMLIO- 71590 913~0821-000
100 HIFe 10% TOLLe S000 VDC PCT
C434 SAME AS C433
Ca35 CAPACITOR. FXDs CERAMIC DARS4-025 71590 S13-0757-000
2 UFs 5000 vDC
Ca36 CAPACITOR, VAR, AIR PLE752 71313 922-0571-000
2047 UUFe 45060 VvDC
C437 CAPACITORs FXDs CERAMIC 8505207 71590 $913-0838-000
20 UUF. 5% TOLs 4000 VDC
C438
THROUGH SAME AS C437
Ca42
Ca43 CAPACITOR,. FXDs PLASTIC 549-2069-003
BRASS CAPACITOR RING, 3-
T8 INCHES BY S5=}1/8 JNCHES
C4a4 CAPACITOR, PLATE 549-25t0-003
ALUMINUM, C.090 INCHES
THICK BY 3750 INCHES LONG
C445 CARPACITOR. PLATE 549-218:1-003
ALUMINUMY 04090 [NCHES
THICK BY 3a.500 INCHES LONG
cags NOT USED
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F830-1 10-Kw FM Power Amplifier

1,25 WATT. &5 VAC

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
caa7 CAPACITORs FXDs CERAMIC 913-1101-000
500 UUF+ S0X TOL a2 204000
vDC
Caas SAME AS C4aa7
Caqg NOT USED
casQ SAME AS Ca?23
cCasy CAPACITORs FXDy CERAMIC 8505 752PORMSPCT 715906 913-0830-000
75 UUFs 5% TOLs 3500 VvDC
& Cas2 CAPACITORs FXDs CERAMIC 85051 00N 71590 913—-0822-000
100 UUFs 10% TOLs S000C VOC
Ca53 SAME AS Cas?Z2
C454 SAME AS Ca52
c4s55 NOT USED
C456 CAPACITOR. FXDes CERAMIC CK63AWIO3M /1349 Q13-118B=-000
10,000 UUFs 20% TOL+ S00C
vDC
CAs7 SAME A5 Ca56
casp NOT USED
CASsG SAME AS Casé
Ca60 NOT USED
Ca6tl NOT USED
Cas2 CAPACITOR, VAR, A[R 922=0025-000
SINGLE SECTIONs 7 UUF TO
100 UUF
cBaly CIRCUIT BREAKER 33635 T4193 260~0407~000
10 AMP CURRENT RATING
CBa02 CIRCUIT BREAKER
S50.0 AMP CURRENYT RATING 260-1569-000
8403 SAME AS CB401
CRAOY NOT USED
CRA402 SEMICONDUCTOR DEVICE. DIODE 353~1546-000
CR403
THROUGH SAME AS CRaC?2
CR40%
CR410 SEMICONDUCTOR DEVICE s 66-6794 81483 353-6259-000
RECTIFIER
CRal1
THROQUGH NOT USED
CRAZ21
CRazz SEMICONDUCTOR DEVICE, DI10DE MR3ZE6R 04713 353-1453=-000
CcRraz3
THRCUGH SAME AS CRaZzpg
CR426
CRazZ27?
THROUGH NOT WUSED
Cra33
CR434 SEMICONDUCTOR DEVICE,., DIODE 253-1546-000
CRa35 SAME AS CR434
CR436 SAME ASs CR434
CrRa37 SAME A5 CR434
Cr4a38 SEMICONDUCTOR DEVICE, DIODE 1N30444 07688 353-1339-000
Cra3g SAME AS CRA38
CR4aA4A0 SEMICONDUCTOR DEVICE. DIODE IN3016B 07688 3853-3121-000
CRaA41 SAME AS CRaa.
CRA42
THROUGH NOT USED
CR444
CR445 SEMICONDUCTOR DEVICE. DIODE 6RSZ1SA3H3 03508 353-0289~-000
CR4a46 SAME AS CR438
crRaaz? SAME AS CR438
GCall COUPLERs DIRECTIONAL 442E3 16973 277-0183=-000
DOUBLE COUPLER WITH CENTER
CONDUCTORs 124+000 WATTS
Dead L.AME, INCANDESCENT 356=5 4446 262-3310-000
PILOT LIGHT BuULB
DsA02 SAME AS DS401
D5403 LAMP; GL.OW NESI 24455 262-0021~-000
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F830-1 10-Kw FM Power Amplifier

: on MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPT PART NUMBER CODE | PART NUMBER
E401 LENSs INDICATOR L IGHT TOAL01GRN T2TH65 262~0258-000
GL.ASSy GREEN TRANSLUCENT

E402 LENSs INDICATOR LIGHT 7S5A101RED T72765 262-02%9=-000
GLASSe RED TRANSLUCENT

F403A DISCHARGER. ELECTROSTATIC P1385 TT554 ST5-0008-000
CONSISTING OF ONE PLAIN
CARBON BLOCK

E4038B SAME AS F403A

E4Q3C ARRESTOR S49~2453-002

E404 TERMINAL LUG MS25036 00779 304-0253-000
PREINSULLATED SCLDERLES
RING TONGUE

E405 SPRINGs DUAL INTERLCCK 549=2315-003

E406 SAME AS 405

F4q01 FUSEy CARTRIDGE FOPAZS50USAS 81349 264~=-4030=000
S5:0 AMPS, 0,03 OHMSs, 250
vDC

Fa02 FUSE CARTRIDGE FRo2B250V1-4AS 81349 264-4240-000
0.250 AMPS.s 250 VDC

Fa4a03 FUSE CARTRIDGE FOZBI25VZAS 81349 264=0008-000
2 AMPS

Fa04 SAME AS F403

F4q0s SAME AS £403

J401 CONNECTORs ELECTRICAL, 7484 T4545 368-0014~000
3 CONTACTS

Ja402 CONNECTOR, ELECTRICAL UuG1187U 80058 357-9476-000
50 OHMS. 500 VOLTS

J403 CONNECTOR, ELECTRICAL aA00CTS 94375 357-9248-000
COPPER CONTACTS

J&04g CONNECTOR¢ ELECTRICAL UGeE58AL 80058 357-9003=000
1 CONTACT

J4GS CONNECTORs ELECTRICAL UG10941) 80058 357=9183-000
1 CONTACT

K401 }Q REI_AYs ARMATURE 83-4544 04221 9704!?33“000
4C CONTACT ARRANGEMENT

K402 RELAYs POWER FO0B4Q0A110VE0D 01121 405~0428-000
10 AMPS, 80C VYACs 50 CPS

K403 SAME AS K401

K4n4 RELAYs ARMATURE 83-3598- 84221 g970-1934-000
2C CONTACT ARRANGEMENT

K405 REL.AYs POWER 8502 81487 405=0298-000
50 AMPS, 110 VAC.: 60 CPS

K406 SAME AS K405

K407 RELAYs ARMATURE 95062 78277 408-1114=000
1C CONTACT ARRANGEMENT

L4001t REACTOR 18892 S7965 678-0584-000
100 MA DCs 280 0OHMS. 1000
VOLTS

L402 SAME AS L401

L4003 REACTOR £11868 80008 663=-0089-000
3.0 AMPS, 7 OHMS

L4044 REACTOR Et2631 [21elele]:] 6658~0032=000
2¢6 AMPS, {0 OHMS

_405 COILy RADIO FREQUENCY LT7K193 81349 240-0177=-000
0450 OHMS,e 3.9 UK 1145 MA
CURRENT

L4086 NOT UsSED

L4007 CHOKE LFT7K189% 81349 240-0173-000

1.408 NOT USED

L4009 COiLs RADIO FREQUENCY 549=-2297~-003
SOLDERED,. 1/2 INCH By 1-
1/8 TNCHES LONG BY 5/8
INCHES

La10 NOT USED

L4t NOT USED

La12 SAME AS L403

M4o1 METERs ELECTRICAL 548-05649-000
1 MA DC METER RANGE. {100
OMMS

M4a02 AMMETER 56-0824-0000 850145 4%8~0658-~000
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MANUFACTURER'S

SYMBOL DESCRIPTION PART NUMBER ggl‘ﬁz PAIS? IBJIIEII}\IZEER
3 AMP METER RANGE

M403 METER+ ELECTRICAL 56-0423~-0000C 850145 458-0644-000
1 MA DCs 1% ACCURACY

M4C4 WATTMETER 56-4752~-000 ant4z7 45B-0652=-000
G200 METER RANGEs 900
OHMS

MPany KMNOR S48-1293=003
BLACK PHENOLIC

MP4C2 SAME AS MP401

MP4aQ3 SAME AS MP40Q1

MP4O& SAME AS MP40}

MP405 NOT USED

MP4 06 NCT USED

MP4&0T NCT USED

MP40OB CHAIN ASSEMBLY S548-3592-002
SINGLE LEGs TERMINATED
WITH HOOK

MP 409 ROD ASSEMBLYs SHORTING 549-2186=003
BRASS, WITH PLASTIC HANDLE
24..938 INCHES LONG

MP4 10 BAR+ ADJUSTING 549-22904=-003
ALUMINUM, 0375 INCHES BY
1 INCH BY 54250 INCHES
OVERALL

MP411 BARs ADJUSTING 5402295003
FIBER GL.ASSs D4375 INCHES
BY 1 IMCH BY S.250 INCHES
OVERALL

MD 412 SPROCKET WHEEL 549-2168-003
BRASS.: D645 INCHES
DIAMEYTER BY 04187 INCRES
LLONG

MP413 SHAFT. SHEOULDER 549-2223-002
MELAMINE RODs 04250 INCHES
QUTSIDE DIAMETER BY 8-1/8
INCHES LONG

MP414 SHAFT, SPROCKET S49-2225=002
ALUMINUM, 0,249 INCH
DYAMETER BY 1-5/16 INCHES
LONG

MP415 SHAFTs FLAT [549-2242-003
PASSIVATE FINISHs 04310
INCH DIAMETER 8Y 0.244
INCHES BY S-7/32 INCHES
LONG

MP41a REDUCER.s SHAFT 549-2275-002
BRASSs 578 INCH DIAMETER
UNDERCUT TO Ca250 INCH
DIAMETER BY 7/8 INCHES
LONG

MDa17 EXTENSIONs SHAFT SAG=2284 =007
PASSIVATE FINISH, 04250
INCHES IN DIAMETER By 1
INCH LONG

MP418 SPROCKET WHEEL 549-2352-002
BRASSs 60 SPROCKETS

MP41Q SAME AS MP418

MP420 SAME AS MP&41Z2

Me42] NOT USED

MP422 FILTERs LOW PASS 549-2192-004
50 OHMS. 4 FEET LONG

MP423 TRANSTITION, AIR 549-22%4-004%
PLASTICs 54132 INCHES BY
10125 INCHES BY 12 INCHES

MP4az4

THROUGH NOT USED

MBAZD

ME431 TRANSITION, AIR-OUTLET 549-2518-004

GLOSSTEXs 5—9/16 INCH
INSIDE DIAMETER BY 9-11/16

38



www.americanradiohistory.com
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MANUFACTURER'S | MFR COLLINS
SYMBOL | DESCRIPTION PART NUMBER CODE | PART NUMBER

INCHES LONG
MP432 MOUNT s RESILIENT 100PH377-2 756005 200-1957--000

CADMIUM ISOLATORs Cal69
INCHES WIDE BY Q4169
LONG

MP433 MOUNTs RESILENT 100PH377-8 76005 200-1961-000
CADMIUM ISOLATORs 04169
INCHES WIDE BY 0e169
INCHES LONG

MP434 NOT USED
MP 435 SAME AS MP408 ’
MP 436 LATCHs MAGNETIC ARDPL100DCSTI Bara2 015-0899~000

ALUMINUM, SUPPLIED WITH OR
WITHOUT STRIKER PLATE

P401 CONNECTORs ELECTRICAL 368-0013-000
3 WIRE MIDGETs TWIST LOCK,
10 AMPS. 250 VOL.TS

P402 CONNECTORs ELECTRICAL uGtr185au 81349 357-9326-000
BRASSs 3/4 INCH DIAMETER
BY 1=1/2 INCHES LONG

F403 CONNECTOR+ ELECTRICAL MS35168-88E 96506 357-9292-000
1 CONTACT

P404 SAME AS PaG2

Pa05 SAME AS P4G2

R401y RESISTORs FXDs+ WIRE WOUND 41162-2 44655 714=-1612~000
3e4 OHMS, 10% TOLs 8.3
AMPS

Ran2 SAME AS RaO1

R403 SAME AS R40t

R404 RESISTORs FXDsy WIRE WOUND RIOOW7-5-10PCT7-| 94310 738-0025-000
7«5 OFMSs 10% TOLe 100 B
WATTS

R405 RHEQSTAT 50446 44655 735-5300-000
50 OHMSs 10X TOLs S00
WATTS

R406 RESISTORs FXDse COMPOSITION RC20GF 271K 81349 745-1328~-000
270 OHMS. 10% ToOLs 1/2
WATT

RaC7 RESISTORs FXDs WIRE WOUND RH50-2R5006G 31637 747-8697-000
25 OMMSs 3% TOLs 50 WATTS

Ran8 RESISTOR, VARs WIRE WOUND 377-0619-000
50 OHMSe 10% TOLs 2 WATTS

R409 RESISTORy FXDs WIRE WOUND MSOW=75~5 00213 TAT-9566-000
0«75 OHMSs 5% TOLs S50
WATTS

R410 RESISTORs FXDs WIRE WOUND RwWa47v104 51349 T746=6737-000
100K OHMS. 5% TOLes 210
WATTS

Rall SAME A5 R410

Ra12 RESISTORs FXDs WIRE WOUND HL.225~40000.J 91637 746-5709-000
4K OMMS, 5% TOL, 210 WATTS

R413 RESISTORs FXDs WIRE WOUND MSOWo-5-5 onz2i3 7479564000
QeS OHMS, 5% TOL« 50 WATTS

R4t14 SAME AS R413

R415 RESISTORs FXDs FILM 705~-3519-000
174 WATT, 1% TOL

R416 RESISTORs FXDs FILM RN75B4023F 851349 705-3287-000
402K OHMSs 1% TOLe 1 WATT

R417 RESISTOR+ ADJUSTABLE, T16=0026-000

WIRE WOUND
15C0 OHMS. 10% TOLs 50

WATTS

R418 RESISTORe FXDs COMPOSITION RC32GF 392K 81349 745=3377~-000
3900 OMMS, 10% TOL. 1 WATT

R419 RESISTORs VARs COMPOSITION RV4L AYSA103B 831349 380~2757-000
10K OHMS, 20% TOL. 2 WATTS

R420 RESISTORs FXDs FILM RNBOB1004F 81349 T05-4254-000
1K OHMSs 1% TOL. 2 WATTS

R4zZ1

THROUGH SAME AS R420
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1
SYMBOL, DESCRIPTION MANUFACTURER'S MFR COLLINS
PART NUMBER CODE PART NUMBER

R425

R426 RESISTORs FXDs FILM RN80OB87503K 81349 705-4251—-000
750K OHMSe 1% TOLs 2 WATTS

R427 SAME AS R426

R428 RESISTOR, FXDs WIRE WOUND 155082-5-3PCT 00213 Ta4a7—-9748-000
25 OBHMS, 3% TOLs 5 WATTS

R429 NOT USED

R430 RESISTORs FXDs COMPOSITION RC42GF 391K 81249 T45-5635-000
390 OHMSs 10% TOL+ 2 WATTS

R431 RESISTORs FXDs WIRE WOUND RwW3Sv1&a2 812349 T47-2751-000
1600 OHMSs 5% TOL+ 55
WATTS

R432 RESISTOR. FXDy COMPOSITION RC32GF 273K 81349 245-3412~000
PTK OHMS, 10% TOLs, 1 WATT

R433 RESISTORs FXDes COMPOSITION RC42GF 102K 81342 7A45-5652-000
1K OHMS, 10% TOL.. 2 WATTS

R4 34 SAME A5 R433

R435 RESISTORs FXDs COMPOSITION RC32GF 104K 81349 745-3436=000
100K OHMSs 10% TOL. 1 WATT

R4a36 SAME AS R43%

R437 SAME AS R435

R438 SAME AS R435

R439

THROUGH SAME AS R435

n4aaz

R443

THROUGH NOT UsSED

R4EE

R467 RESISTORy FXDsy WIRE wWOUND RC42BF 184K 81340 T47~-5447-000
220 OHMS, 5% TOLs 645
WATTS

R468 RESISTORs FXDs COMPOSITION 886A53300 10646 T12-4224-000
3300 OHMS. 1% TOLs 6.5
WATTS

R46% RESISTORs FXDas COMPOSITION RC42GF47T1K B1349 7a45-5638~-000
470 OHMS, 10% TOLs 2 WATTS

R470 RESISTCRs FXDs SILICON 7725P2 10646 712=-0002-000
22 OHMS, 20% TOLs 15 WATTS

R471 RESISTOR, FXixs CERMET 2188PS9 10646 712=0070-000
50 OHMS. 20% TOL. 60 WATTS

Ra72 SAMF AS RATO

R473 SAME AS R4&7

R474 NOT USED

R475 RESISTORs FXDs WIRE wOUND RWE7Y101 81349 747-5440~-000
100 OHMS, 5% TOLs S5 WATTS

R476 SAME A5 R475

R477 RESISTOR, FXDs COMPUOSITION RC42GF 390K 81349 T45=5593.000
39 OHMS. 10% TOLs 2 WATTS

R478 SAME AS R47T

R479 NOT USED

R480 RESTISTOR., FXDs WIRE WOUND RW35V200 813409 747-2713-000
20 0OHMS, 5% TOL, 55 WATTS

R481 RESISTORs FXDs FILM RN75B2871F 81349 705-3272=-000
2B70 OHMS, 1% TOLs i WATT

R482 RESISTORs FXDs COMPOSITION RC42GF 103K 81349 745~5694 -000
10K OHMS, 10% TOLas 2 WATTS

R483 SAME AS Rafi

R484 SAME AS R471

R4BS RESISTORs FXDs FILM RL3251224 81349 745-39456-000
1200 OHMS, 5% TOLs 1 WATT

R486 SAME AS R48%S

R487 RESISTORs FXDs FILM RL.325362J 81349 745-3974~000
3600 OHMS, 5% TOLs 1 WATT

R4A/8 NOT USED

R4R9 NOT USED

R490 SAME AS RaN7

R491 SAME AS R4Q7

R492 RESISTORy FXDs WIRE WOUND 1550552=-5-3PCT 00213 FA4T=9748-00C
25 OHMSs 3% TOLs 5 WATTS

R493 SAME AS R4&7

40



www.americanradiohistory.com

F830-1 10-Kw FM Power Amplifier

MANUFACTURER'S MFR COLLINS
SYMBOL DESCRIPTION
PART NUMBER CODE PART NUMBER

R494 NOT USED

R495 RESISTOR: FXDs FILM RNBOBB253F 81349 705-4269-000
B2SK OHMSe 1% TOLs 2 WATTS

R496

THROUGH NOT USED

R505

R506 RESISTORs FXDs COMPOSITION RC42GF 122K B1349 745-5656-000
1200 OHMS, 10% TOL. 2
WATTS

R507 SAME AS RS06

S111 SWEITCHs PUSH B2BL 04009 260~2020-000
DPST CONTACT ARRANGEMENT

5112 SAME AS S111

5113 SAME AS S111

St14 SAME AS 5111

5401 SWITCHs PUSHBUTTON 82BL 04009 260-2020-000
NORMALLY OPEN CONTACTS, 3
AMPS AT 110 VAC RATING

5402

THROUGH SAME AS S401

5404

$405 SWITCHs ROTARY 230-307 71590 255-0113-000
2 CONTACTS

5406 SWITCHs ROTARY 22B556F 1E 76854 259-1808-000
! SECTIONs 2 CIRCUITSy 3
POSITIONS: 2 POLES

S407 SWITCHy AIRFLOW INTERLGCK 1000 82877 266-8309-000
SEOT CONTACT ARRANGEMENT

S4NBA CONTACT ASSEMBLY, ELECTRICAL 260-4040-000
5,8 INCHES BY 11-1& INCHES
8Y 1-7/8 INCHES

S409A SAME AS 34084

S410A SAME AS 54084

S411 SWITCHs TOGGLE 7611K2 15605 260~2274 =000
10 AMPS. 250 VACs 3 LUG
TYPE TERMINALS

S412 ELEMENT SECTION, ANMTENNA

NGO 1

S4124 SWITCH, SENSITIVE 260-0025-000
& AMPS, 2845 VDC

54128 PART OF S412

S412C PART OF 5412

T401 TRANSFORMER: STEP—DOWN E12322 scoos 662~0043-000
250 VOLTSs 50 TO 60 CPS

T402 TRANSFORMERs STEP-UP 31260 97965 662-0049-000
230 VOLTSs &0 CPS

T403 TRANSFORMERs STEP-UP E12628 80008 664-0017-000
230 VOLTS,s 50 TO 60 CPS

T404 TRANSFORMERy STEP~UP E12632 aonoa 664-0018-000
250 VOLTSs 50 TO 60 CPS

T405 TRANSFORMERs STEP-UP E9186A AQO08 662-0213-000
245 VOLTSs 50 TO 60 CPS

T406 TRAMNSFORMER + STER-DOWN E10240C 80008 662~0273-000
230 VOLTSe 50 TO 60 CPS

TE401 TERMINAL BOARDs ELECTRICAL 9080U3 90211 367-11BB-000
HEAVY DUTYs 3 CONDUCTOR
TERMINAL BLOCK

TB402 TERMINAL STRIP 4-142 71785 367-5040-000
4 TERMINALS

TB403 TERMINAL STRIP 12-141 71785 367-4120~000
12 TERMINALS

TE404 SAME AS TB403

TB40S TERMINAL BOARD 267-4160-000
16 TERMINALS

TB40E TERMINAL BOARD 549-2234-003

TB4OY TERMINAL BOARD 549-2264-003
LAMINATED GLASS CLOTH.
INCH THICKs 4~1,4 INCHES
WIDE BY 12 INCHES LONG
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P«0Os BOX 3926
ROCHESTER+ NaYe

MANUFACTURER'S MFR COLLINS
SYMBOL DESCRIPTION
PART NUMBER CODE PART NUMBER
TB408 TERMINAL BOARD 6500-4 75382 367-0002-000
4 TERMINALS. FOR USE WITH
OPTIONAL REMOTE CONTROL
EQUIPMENT
TR409 SAME AS TR408B
TB410 SAME AS TH40S5
TB411 TERMINAEL STRIP 10141 71785 3A67-4100=-000
10 TERMINALS
TB412 TERMINAL BOARD 533-5766-003
PLASTIC, 1/16 INCHES THICK
BY 2-1,8 INCHES BY a4-9/18&
INCHES LONG
TB413 SAME AS TRB412
TB414 NOT USED
TBR415 TERMINAL BOARD &H12 00534 306~0909-000
TWO RINGS OF & TERMINALS
EACH
vaol ELECTRON TUBE 872AB72 720092 256-0037-000
GLASS ENVELOPEs RECTIFIER
vaoz
THROUGH SAME A5 V401
vaos
V407 ELECTRON TUBE 1X2AB 49671 256~0122-000
TETRODE
XDS40t A LAMPHOLDER T5LESSLENS 72765 262-0255-000
PANEL MOUNTING, USE wWITH
CANDEL ABRA SCREW BASE LAMP
XDB4O2A SAME AS XDS401A
XDS403A LAMPHOLDER 50 72765 262-1260-000
MOUNTING BRACKET
XF401 FUSEHOLDER HKLJRWZZ 71400 265-1040-000
XF 402 SAME AS XF401
XF403 SAME AS XF401
XF 404 SAME AS XF401
XF 405 SAME AS XF401
Xva01 SOCKETs ELECTRON TUSBE 123-211-30 74970 220~-1460~000
4 PIN BAYONET BASE TUBE
SOCKET, 20 aAMP.
XV402
THROUGH SAME AS XVa01
XV406
XV&07 SOCKETs ELECTRON TUBE Y291 pe9ap 220~1491-000
AIR SYSTEM SOCKET
Z401 NOT USED
7402 NOT USED
7403 NOT USED
Z4a0a SEMICONDUCTOR DEVICE, &67-7304 81483 353-6273-000
RECTIF IER
THREE PHASE BRIDGE, 400
cPs
7405 RECIFIER ASSEMBLY BlAS 549-2259-004
0.062 INCHES BY 34500
INCHES BY 64625 INCHES
Z406 SEMICONDUCTOR DEVICE, &67-7303 81483 756-8563-000
RECTIFIER
SILICONy THREE PHASE FuLL
WAVE BRIDGE VOLTAGE
DOUBLER « QPTIONAL ASSEMBLY,
SEE BREAKDOWN ON PAGE 47/48
MANUFE ACTURERS CODES
CODE MANUE A C TURER
EIMAC FIMAC
ooz13 SAGE ELECTRONICS CORP

42



www.americanradiohistory.com

F830-1 10-Kw FM Power Amplifier

SYMBOL

DESCRIPTION

MANUFACTURER'S
PART NUMBER

MFR
CODE

COLLINS

PART NUMBER

C0534

01121

01939

03511

04009

caz21

N&a71R

26980

07688

10p46

15605

16973

24446

24455

44655

49671

56289

71313

71400

71590

71785

72619

72755

VECTOR MFGe COe
S616 LAWNDALE
HOUSTON, TEXAS

ALLEN-RRADLEY CO.

1201 SOUTH 2ND STREET
MILWAUKEE, WIS

SPRAGUE ELECTRIC COs OF WIS
GRAFTON

GENERAL ELECTRIC COe
SPECIALTY MOTOR DEPT.
FORT WAYNEs INDa

ARRCOW=HART AND HEGEMAN

ELECTRIC COa
HARTFORD,s CONN.

TELEX=~AEMCC
MANKATOs MINN,

MOTOROLA INCa
SEMICONDUCTOR PRODUCTS
DIVISION
5005 EAST MC DOWELL ROAD
PHOENIXs ARIZONA

EITEL =MCCULOUGH INCs
301 INDUSTRIAL WAY
SAN CARLOSs CALIF.

JOINT ELECTRON DEVICE

ENGENEERING COUNCIL
WASHINGTON, DaC,

CARBORLUNDUM CO.

RUFFALD AVF,
NIAGARA FALLSs No.Y,

CUTLER-HAMMER INC.
MILWAUKEEs WiS.

DENVER FIRE CLAY COw
3033 BLAKE STREET
DEMVERs COLOs

GEMNERAL ELECTRIC CO.
SCHENECTADYs NaYa

GENERAL ELECTRIC COs
LAMP DIVISION OF CONSUMER
PRODUCTS GROUP
NELA PARX CLEVELAND, OHIO

OHMITE MFG. CO.

3601 HOWARD STREET
SKOKIEs ILLa

RADIO CORP OF AMERICA
NEY YORK CITY,

K.Y.

SPRAGUE ELECTRIC CO.

NORTH ADAMS. MASS.

CARDWELL CONDENSER CORP,
80 EAST MONTAUK HIGHWAY
L INDENHURST LONG 1SLAND,
NEW YORK

BUSSMANN MFGs DIVISION OF

MCGRAW-EDISON C0O.

2538 WEST UNIVERSITY STe
STe LOUISs MO,

CENTRALAB DIVISION OF GLOBE-

UNIGN [NCa
932 EAST KEEFE AVE.
MILWAUKEEy WIS

CINCH MFGa COs AND HOWARD B,

JONES DIVISION
1026 SOUTH HOMAN AVE,
CHICAGO. ILLo

DIAL IGHT CORP,.

BROOKLYNs NaYe

DRAKE MFG. CO.

4626 NORTH OLCOTT AVE.
CHICAGOs ILL
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SYMBOL

DESCRIPTION

MANUFACTURER'S
PART NUMBER

MFR
CODE

COLLINS
PART NUMBER

72982

74193

74545

T497TC

75382

76005

76854

78277

8Q008

BO0S8

B0145

BO147

51349

81483

81487

82877

84792

85107

Q0211

S1637

g2702

94310

ERIE TECHNOLOGICAL PRODUCTS

INC.

44 WEST 12TH STREET
ERIEs PA.

HE INEMANN ELECTRIC CO.
2612 BRUNSWICK PIKE
TRENTONs NaJde

HUBBELL HARVEY INC.
BRIDGEPORTs CONMe

EeFe JOHNSON COs
297 TENTH AVEs S.Wa
WASECAs MINMNS

KULKA ELECTRIC CORP.
MT, VERNON:s N,Y,

LORD MFG. CCQs
1635 WEST 12TH STREET
FRIEs PA

QAK MFGe COs
SQUTH MATN
CRYSTAL LAKEes ILLa

SIGMA INSTRUMENTS INC.
170 PEARL STe
SOUTH BRAINTREE, MASSa

ELECTRO ENGINEERING WORKS
OAKIAND, CALIF,

JOINT ELECTRONIC TYPE
DESIGNATION SYSTEM
ASSEMBLY PRODUCTS INCe
7100 WILSON MILLS ROAD
CHESTERL ANDs OHIO
BIGGS STEEL FOUNDRY AND
FABRICATING COe
AKRONs OHIO
MILITARY SPECIFICATIONS
PROMULGATED By
STANDARDIZATION DIVISION
DIRECTORATE OF LOGISTIC
SERVICES DSA
INTERNATIONAL, RECTIFIER
CORP,
1523 EAST GRAND AVE,
EL SEGUNDOs CALTF
SQUARE D COs
INDUSTRIAL CONTROLLER
DIVISION
4041 NORTH RICHARDS ST
MILWAUKEEs WIS
ROTRON MFGe. CCs INC
7-9 HASBROUCK LANE
WOODSTOCKs NaYe
HEPPNER MFGe CO.
P.Ce BOX Q
ROUND LAKE+s [IL.La
NEPTUNE ELECTRCNICS CO.
30 WEST 15TH, STREET
NEW YORKs NaoYe
SQUARE D COa
9405 RIVER
CHICAGCs ILL
DALE ELECTRONICS INC,
COLUMBUS . NEBR
ITMC MAGNETICS CORPa
FASTERN DIVISION
570 MAIN STREET
WESTBURY LONG ISLAND, NaY.
TRU=-0OHM PRODUCTS
MEMCOR COMPONETS DIVISION
P.0. BOX 890
HUNTINGTONs IND.
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F830-1 10-Kw FM Power Amplifier

MANUFACTURER'S MFR COLLINS

SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER

94375 AUTOMAT IC METAL PRODUCTS CO.
315 BERRY

BROOKLYM:s MY

36905 MILITARY STANDARD
PROMULGATED BY STANDIZA-
TION DIVISION DIRECTORATE
OF LOGISTIC SERVICES DSA
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R618 RE20

R616

TB417

Al A9  AB AT Al6  AlS  Al4  AL3 A21  AZG  Al9 AZ5 A26

Aln AlB A22 A23 A4 A2T A28 A29 A3D 136 |

Figure 4-2. Semiconductor Device, Rectifier
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1523 EAST GRAND AVE,
EL SEGUNDO, CALIF.

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
SEMICONDUCTER DEVICE, RECTIFIER 756-8563=000
S S S .
Al MODULE ASSEMBLY 66=-6794 81483 353-6259-000
REPLAGE ENTIRE ASSEMBLY
A2 SAME AS Al
Al SAME AS Al
AL MODULE ASSEMBLY 66-6795 81483 353«6260-000
REPLACE ENTIRE ASSEMBLY
A5
THROUGH SAME AS Al
AlS
Al6 SAME AS A4
Al7
THROUGH SAME AS Al
A27
AZ8 SAME AS A4
A29
THROUGH SAME AS Al
A36
C447 CAPACITOR, FXD, CERAMIC 913-1101-000
500 UUF, PLUS 50% MINUS 20%, 20,000
VDCW
R615 RESISTOR, FXD, COMPOSITION RC42GF560K 81349 745-5600-000
56 OHMS , 10% TOL, 2 WATTS
R616
THROUGH SAME AS R615
R620
TB417 TERMINAL BOARD 756-3671-002
MANUFACTURERS CODES
MANUFACTURER
81349 MELITARY SPECIFICATIONS
81483 INTERNATIONAL RECTIFIER CORP.
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L

HOOK-UP WIRE CODE

The characteristics of the hook-up wire used in this equipment are indicated by groups of symbols on the diagrams.

Each

symbol group congists of a maximum of three letters foliowed by 2 maximum of three numerals. When three letters are used
the first indicates the type of wire, the second represents the size of wire, and the third is the letter "S", used only when the
wire is shielded. When two letters are used, the first and second letters indicate either the type and size of wire or the size
of wire and shielding, respectively. When one letter is used it indicates the wire size only. The first numeral indicates the
color of the wire body and the second and third numerals, if any, represent the colors of tracers, all numerals being in

accordance with the standard EIA and MIL-W-16878 color code.

The symbols are assigned according to the following table.

TYPE OF WIRE CODE TYPE OF WIRE CODE
CObE DESCRIPTION CODE DESCRIPTION
A Cotton Braid Over Plastic L5 |Silicone, Non-Mil, 15,000 Volts
A2 |Irradiated Modified Polyolefin, (300 Volts) 16 |Silicone, Non-Mil, 20,000 Volts
A3} |Irradiated Modified Polyolefin, (600 Volis) L7 [|Silicone, Non-Mil, 25,000 Volts
A4 | Irradiated Modified Polyolefin, (1000 Volts) L8 |8ilicone, Non-Mil, 30,000 Volts
A5 |Irradiated Modified Polyolefin, (3000 Volts) M
B Bus Wire, Round Tinned N Single Conductor Stranded (Non-Ribber)
C Polyvinyl Chloride, MIL-W-16878, Type B(600 Volts) || P Single Conductor Stranded (Rubber Covered)
{No. 20-18-16) Q
D Polyvinyl Chloride, MIL-W-16878, Type B (600 Volts} R FPolyvinyl Chloride, MIL-W-16878, Type C (1000 Volts)
(No. 22-26-28) S
E Vinyl, MIL-W-5086, Type I (600 Volts} T Teflon (TFE}, MIL-W-16878, Type E (600 Volts) Stranded
E2 | Vinyl, MIL-W-5086, Type II (600 Volts) (No.22-12) V | Polyvinyl Chloride, MIL-W-16578, Type D {3000 Volts)
Note 1 W Teflon (TFE), MIL-W-16878, Type EE (1000 Volts)
E3 |Vinyl, MIL-W-5086, Type II (600 Volts) (No.0000-10) || X |Teflon (TFE), MIL-W-16878, Type ET (250 Volis)
Note 2 X2 |Teflon (FEP), MIL-W-16878, Type K (600 Volts)
E4 [Vinyl, MIL-W-~5086, Type III (600 Volts) (No.12-22) X3 |Teflon (FEP), MIL-W-16878, Type KT (250 Volts)
Note 3 X4 | Teflon (TFE), Non-Mil, (3000 Volis)
E5 [Vinyl, MIL-W-5086, Type III (600 Volts) (No, 6000-10)¢ Y Telephone Type, Polyvinyl
Note 4 Y1 |Teflon (TFE) Non-Mil; Solid Conductor
F Extra Flexible Varnished Cambric Z Telephone Type, Braided Yarn
g KEL-F (Monochlorotrifluorosthylene) Note 1 - fix;;luded nylon over fiber glass hraid over primary
f( Neon Sign Cable (15,000 Volts) Note 2 - }siif:lc‘i}; ‘lr?:ﬁuered nylon over fiber glass braid o_ver
EZ 231‘222:: Ei_g_iggggj gﬁg ig\;ﬁ?ﬁ):{;ﬂ;ﬂm) Note 3 - fxgudff ml;ylon _cl)-lve:{-r secondary vinyl over fiber glass
L3 | Silicone, Non-Mil, 5000 Volts Note 4 - L‘;cqfered gt;ldic‘l nylon over secondary vinyl over
14 | Silicone, Non-Mil, 10,000 Volts R
fiber glass over primary vinyl.
SIZE OF WIRE | coveERING | COLOR CODE XA MPLES
CODE| SIZE OF WIRE | coDpE| TYPE
A No. 22 AWE 0 Black Unshielded Wire. Polyvinyl, No,22 AWG, White with a
B |No.20 1 Brown DA Red Tracer
C  |No.18 2 |Red 92 D A 9 2
D [No.18 3 |Orange Type of Wire Size of Wire Clr of Body Clr of Trs
E No. 14 4 Yellow
¥ |No.12 5 |Green Shielded Wire (Single) Polyvinyl, No.22 AWG, White
G |No.10 6. |Blue DAS | Bedy with Brown, Red and Orange Tracers
H No. 8§ 7 Violet 9123
¥ |No.6 8 !Gray (Slate) D A s _ .9 123
K No.4 9 White Type of Wire Size of Wire Shld Clr of Body Clr of Trs
1. No. 2 a Clear
M No. 1 b Tan Shielded and Jacketed Wire (Multiple), Polyvinyl,
N No. 0 P Pink DASF| No.22 AWG, White and White with Red Tracer
P |No.00 d [Maroon (9 D A Sy (©) ©2)
Q  [No.000 e |Light Green ®2) | Type of Wire Size of Wire Shld First Cond Sec Cond
R | No,0000 § Shielded | f |Light Blue & Jid
T No. 28
vV |No.26 8J Shielded Unshielded Wire, Irradiated Polyolefin, No,22 AWG,
W [No.24 and AZA | White with Black Tracer
X No. 192 Jacketed a1 '
Y [No.30 A2 A 9 1
z Type of Wire Size of Wire Clr of Body Clr of Trs

Revised February 1966
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SECTION |
GENERAL DESCRIPTION

1.1 GENERAL.

This instruction book contains information for opera-
tion and maintenance of A830-2 10 W Wide-Band FM
Broadcast Exciter. See figure 1-1, The A830-2 is
manufactured by Collins Radio Company, Cedar
Rapids, Iowa.

1.2 PURPOSE OF EQUIPMENT.

The A830-2 10 W Wide-Band FM Broadcast Exciter
is a direct FM exciter designed specifically to meet
the stringent requirements of stereophonic FM broad-
casting.- The A830-2 may be used inmonaural broad-
casting, Storecasting (SCA), or with Collins 786M-1

Figure 1-1, A830-2 10 W Wide-Band FM Broadcast Exciter, Over-all View
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Stereo Generator (optional) for stereophonic broad-

casting. The A830-2 is used to drive higher power
amplifiers in the FM‘broadcast service.

1.3 EQUIPMENT SUPPLIED.

The AB30-2 is normally supplied asapartof a Collins
FM transmitter (830B-1A. 830D-1A, 830E-1A, etc.).

" 1.5 TECHNICAL SUMMARY.

Ambient temperature range . . . . .

Ambient humidity range . . . . . . . . . . . . .
Altitude . . . . . . . . ..o oo L0 L.
Shock and vibration . . . . . . . . . L, . L L.

Power source . . . . . . . . . . 44w ...

R-fpoweroutput . . . . . . . .

Frequency range . . . . . . . « . v« « 4 4+ 4 4

Carrier frequency stability . . . . . . . . .

Harmonic and spuricus radiation. . . . . ., . . .
Type of modulation . . . . ., . . . . . . . ..
Exciterinputs . . . . . . . . . . ... .. ..

The A830-2 mounis in the same cabinet as the first
stage of amplification (250 or 1000 watts) in the
transmitter. A rear view of the A830-2 is shown in
figure 1-2,

1.4 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

The AB830-2 is supplied with all required equipment.

. +10°C(+50°F) to +55°C(+131°F),

0 to 85 percent relative,

. 7500 feet, maximum.

. Normal handling and transportation,

.

117 volts +5 percent, 50/60 cps, single phase.

Adjustable to 10 watts into a 50- to 70-ochm resistive
load.

88 to 108 mc., Customer frequency is determined by
one crystal in the heterodyning oscillator circuit,

Varies less than £1000 cps with an ambient tempera-~
ture range of +10°C{+50°F) to +55°C(+131°F), and a
line-voltage range of £5 percent.

Any emission appearing on a frequency removedfrom
the carrier by between 120 kc and 240 ke, inclusive,
is attenuated at least 30 db below the level of the
unmodulated carrier,

Any emission appearing on a frequency removedfrom
the carrier by more than 240 ke up to and including
600 kc is attenuated at least 40 db below the level of
the unmodulated carrier.

Any emission appearing on a frequency removed{rom
the carrier by more than 600 ke is attenuated at least
80 db below the level of the unmodulated carrier,
with the exception of harmonics of the r-f carrier
which complies with the requirements of the particular
transmitter in which the A830-2 is installed.

Frequency modulation, 100 percent modulation is
defined as +75-kc deviation of the main carrier.

Stereophonic channel: 600 ohms, unbalanced. Input
of 0.1 volt (approximately) required for 100 percent
modulation.

Monophonic channel: 600 ohms, balanced. Input of
10 dbm +2 db (approximately 2.45 volts) required for
100 percent modulation.
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Figure 5-1. A830-2 10 W Wide-Band FM Broadcast
Exciter, Schematic Diagram
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Frequency and phase response .

Distortion . . . . . . . .
Pre-emphasis . . . . . . .
FM noise level . . . . . .

AM noise level . .

TD-536
A830-2 10 W Wide-Band FM Broadcast Exciter

SCA channel: 600 ohms, balanced. Input of 0.35
volt (approximately) required for 10 percent
modulation.

The frequency and phase response of the AB30-2 is
such that when used with a suitable stereophonic
generator such asthe 7T86M-1, stereophonic separation
between left and right stereophonic channels shall be
better than 35 db at audio modulating frequencies
between 30 and 15,000 cps.

. Does not exceed 0.5 percent in the 30- to 15,000-cps

frequency range and 1,0 percent in the 15,000- to
75,000-cps frequency range.

. Standard 75-microsecond pre-emphasis.
. 65 db below 100 percent modulation,

. 55 db below 100 percent AM level.

1.6 VACUUM-TUBE, FUSE, AND SEMICONDUCTOR COMPLEMENT.

Table 1-1 lists all of the vacuum tubes, fuses, and semiconductors used in the A830-2.

TABLE 1-1, VACUUM-TUBE, FUSE, AND SEMICONDUCTOR COMPLEMENT

SYMBOIL TYPE FUNCTION
V426 BUBA Oscillator and buffer
Va2 12AT7 Balanced mixer
V428 6AUB Limiter-amplifier
V429 5763 Driver
v430 2E26 Power amplifier
Q501 2N1225 First afc limiter
Q502 2N1225 Second afc limiter
Q503 2ZN708 Afc discriminator driver
Q504 2N1613 First error signal amplifier
Q505 2N1613 Second error signal amplifier
Q506 2N1613 Third error signal amplifier
Q507 2N1613 Fourth error signal amplifier
QLH08 2N491 Keying generator
Q509 2N1605 Multivibrator
Q510 2N1605 Multivibrator
Q511 2N1175A Baseband cancellation amplifier
Q601 2N1366 Frequency modulated oscillator
Q602 2ZN1225 First limiter
Q603 2N1225. Second limiter
Q604 2N708 Digeriminator driver
QBE05 2N1225 Afe buffer
Q606 2N708 Modulator output amplifier
Q607 2N1711 First baseband amplifier
Q608 2N1396 Second baseband amplifier
CR401 1IN1492 B+ rectifier
CR402 1N1492 B+ rectifier
CR403 1N1492 B+ rectifier
CR404 1N1492 B+ rectifier
CR405 1N1492 B+ rectifier
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A830-2 10 W Wide-Band FM Broadcast Exciter

TABLE 1-1, VACUUM-TURE, FUSE, AND SEMICONDUCTOR COMPLEMENT (Cont)

SYMBOL, TYPE FUNCTION
CR406 1N1492 B+ rectifier
CR407 1N1492 B+ rectifier
CR408 1N1482 B+ rectifier
CR409 1N538 +20-volt rectifier
CR410 1N538 +20-volt rectifier
CR411 10M10ZB1 +20-volt regulator
CR412 1Z10vol +10-volt regulator
CR413 1N538 -10-volt rectifier
CR414 1N538 -10-volt rectifier
CR415 1Z210vol -10-volt regulator
CR4286 IN9TTA Oscillator plate voltage regulator
CR501 IN270 Gate
CR502 IN270 Gate
CR503 IN270 Afc limiter
CRbH04 1N270 Afc limiter
CRG505 1N270 Afc limiter
CRBO6 1IN270 Afe limiter
CR507 1N198 Afc discriminator
CR508 1N198 Afc discriminator
CRBO9 FA-4000 Synchronous detector
CR510 FA-4000 Synchronous detector
CR511 FA-4000 Gate
CRbHIZ IN198 Meter rectifier
CR513 1N198 Meter rectifier
CRbH14 1N718 Voltage regulator
CR&601 1NG26 Temperature compensation
CR602 S5v3173 Voltage regulator
CR6E03 IN270 Limiter
CR604 1IN270 Limiter
CR605 1IN270 Limiter
CRE06 1N270 Limiter
CRE607 1N198 Modulation discriminator
CR608 1N198 Modulation discriminator
CR609 INT51A Voltage regulator
CR610 1N198 Meter rectifier
401 1 amp Protect T401
F402 1/4 amp Protect T402
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Figure 1-2. A830-2 10 W Wide-Band FM Broadcast Exciter, Rear View
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SECTION 1l
PRINCIPLES OF OPERATION

2.1 GENERAL.

This section describes the principles of operation of
A830-2 10 W Wide-Band FM Broadcast Exciter.
Figure 2-2 is a block diagram of the A830-2 and
figure 5-1 is the schematic diagram of the A830-2.
Refer to these figures for the following discussion,

2.2 FREQUENCY MODULATION METHODS.

There are two basic methods used to generate an
FM signal, direct FM and phase modulation. There
are variafions of each of these two methods, but the
end results are the same,

2.2.1 PHASE MODULATORS.

The phase modulation method consists of phase modu-
lating a CW (continuous wave)} signal with audio tones.
The audio response is shaped to drop off 6 db per
octave from the lowest to the highest frequency.
The resultant signal is frequency modulated although
produced by a phase modulator. The modulation index
of an FM signal is defined asthe ratio of the change in
carrier frequency (deviation) to the modulating fre-

quency, ?—f The modulation index of present phase
m
modulators is so low that modulation is usually

performed at a low frequency (approximately 100 kc)
and then multiplied about 800 times to obtain the
output frequency with the desired +75-kc¢ deviation.
The outstanding advantage of this system is that the
100-kc oscillator may be crystal controlled and
further frequency stabilization is not required. This

DISCRIMINATOR

gystem has been used widely in broadcast FM trans-
mitters in the past.

The arrival of stereophonic FM broadcasting has
caused problems in the phase modulator. A composite
sterec plus SCA signal (referred to hereafter as the
baseband audio signal) occupies a frequency band
from 50 cps to 75 ke. The audio response shaping
{6 db per octave} would require that 50-cps signals
be 65.5 db above signals at 75 kc. When a signal-to-
noise ratio of 65 db and a dynamic range of approxi-
mately 60 db is added to this, it is obvious that
baseband amplifiers cannot be built to meet these
requirements.

It is possible to split the phase modulation into two
steps where one phase modulator accepts only the
L + R {left and right audio signals) audio spectrum and
a subsequent modulator adds the L ~ R double-sideband
suppressed carrier signal. The audio bandwidth for
each phase modutator is thereby reduced and the
dynamic range of the baseband amplifiers is reduced
to acceptable limits. The phase and amplitude rela-
tionships must be maintained between the two signals.
These regquirements are +0.3-db gain variation and
+3-degree phase variation to meet the 30-db stereo
separation requirement. These requirements wouldbe
difficult to obtain without frequent on-the-air adjust-
ment to continually meet the sterec separation
requirement.

There are other methods of splitting the signal and
using more than one modulator, but all have the phase
and gain stability problem.

COMPOSITE BASEBAND

F 3

STEREQ >

SIGNAL AMPLIFIER

_ Fm
14-MC FM LIMITER  }——p OUTPUT
OSCILLATOR 14 MC

r

AFC

Figure 2-1, Direct ¥M Modulation, Simplified Block Diagram
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2,2.2 DIRECT FREQUENCY MODULATION.

The direct method of generating a frequency modu-
lated signal is shown in figure 2-1. The complete
sterec signal (and SCA signal if used) is fed through
2 baseband amplifier to a frequency-modulated oscilla-
tor. The discriminator completes an audio feedback
loop which suppresses FM oscillator distortion,
incidental M noise, transient carrier offset, and
gain/phase variation in the baseband amplifier and
modulator. The center frequency of the oscillator is
not sufficiently stable so an automatic frequency con-
trol (afc) circuit is required to maintain freguency
stability. The output of the modulator is a 14-mc FM
signal with +£75-ke peak deviation. The output fre-
guency is obtained by translating this signal with a
stable vhf oscillator, Theuse of the direct FM system
removes the requirement for double modulators, phase
delay lines, and baseband amplifiers with a response
which changes with frequency.

2.3 BLOCK DIAGRAM.
Refer to figure 2-2, a block diagram of the A830-2.
2.3.1 MODULATOR.

The A830-2 uses the direct FM method of generating
an FM signal., The baseband input (and SCA input, if
used) is connected to baseband amplifiers Q607 and
QB608. The response of these amplifiers is flat.

The gain of the baseband amplifiers is adjustable with
AMPIL, BIAS control R641. Refer to figure 5-1. The
emitter voltage on Q608 is regulated to +15 volts by
a gilicon breakdown diode, CR609. The output of Q608
is coupled io frequency-modulated oscillator Q601.
Q601 is an LC oscillator which has a center frequency
of 14 me. The tuned circuit in the hase of Q601
contains a voltage-sensitive capacitor, C654. Refer
to figure 5-1, The capacitance of C654 varies pro-
portionately with the voltage across it. The change
in capacity of C654 makes a corresponding change in
the frequency of oscillations in Q601. Thus, the
frequency deviation of the ocutput of Q801 is directly
proportional to the amplitude of the modulating signal
and the peak deviation is £75 ke.

The output of Q601 is coupled to two limiters, Q602
and Q603. The limiters remove any amplitude
modulation from the FM signal. This amplitude
modulation is caused by variation of the tuned circuit
capacity by the baseband signal. The transistors do
not do any limiting. The limiting takes place in the
diodes connected to the collectors. This method
provides symmetrical limiting (positive and negative)
which avoids the phase modulation that occurs when
unsymmetrical clipping followed by filtering is used.
The limiters are set up so that as the input level is
raised, the second limiter operates first; just before
it becomes nonlinear, the first limiter starts limiting.
The limiting range is approximately 31 db.

TD-536
AB830-2 10 W Wide-Band ¥M Broadcast Exciter

The output of the second limiter is coupled to
discriminator driver Q604. One output of the discrimi-
nator driver is connected to modulator discrimina-
tor T601 and the other output goes to output amplifier
Q606,

Modulator discriminator T601 converts the frequency-
modulated 14-me¢ signal to an AM signal which is
detected by diodes CR607 and CRB08. The detected
audio is mixed with the input baseband audio at the
input to the baseband amplifiers. This feedback loop
suppresses distortion from the FM oscillator, inciden-
tal FM noise, transient carrier offset, andgain/phase
variation in the baseband amplifier and modulator.

Output amplifier Q606 provides a signal output of 1,0
volt rms for the balanced mixer inthe power amplifier
compartment, This output is matched to 50 ohms by
an L-section impedance, L611 and C634. A low-pass
filter, €632, C633, and L610, attenuates harmonics
of the 14-mc signal, A portion of this output is
rectified and connected to meter switch 5101 for
monitoring purposes.

The second output from Q606 is coupled to afc buffer
amplifier Q605. This amplifier, as well as the limiters
and amplifiers preceding it, reduces oscillator fre-
quency change caused by variation of loading on the
output. The output of Q605 is 0.1 volt rms across
50 ohms.

2.3.2 AUTOMATIC FREQUENCY CONTROL.

The A830-2 requires automatic frequency confrol to
maintain the center frequency of the modulated
oscillator at 14 me. The error in frequency of this
oscillator may be caused by temperature drift,
carrier shift due to distortion in the modulator, etc,
The afc circuits correct these errors to bring the
stability of the output frequency to +1000 cycles per
second over a temperature range of +10°C(+50°F)
to +55°C(+131°F) and a line voltage range of +5
percent,

The afc correction voltage is obtained by comparing
the modulator output signal with the output of a
crystal-controlled reference oscillator, andderivinga
d-¢ voltage which is proportional in magnitude and
polarity to the magnitude and direction of the differ-
ence in frequency of these two signals.

The reference oscillator is a conventional crystal-
controlled oscillator using a fundamental 14-mc
series-resonant crystal. The temperature drift of
this crystal contributes only +70 cycles per second
to the output frequency drift over temperature,

The signal from afc buffer Q605 and the output from
the reference oscillator are connected to a diode
switch, CR501 and CR502. The diode switchis simply
two diodes which are alternately switched on and off
by the 5-cps square wave. The diode switch is con-
trolled by a signal from keying generator Q508. This

g
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signal, asquare wave with a frequency of approximately
5 cps, alternately couples the reference signal, then
the modulated carrier, to the input to first limiter
Q501,

The two limiters, Q501 and Q502, and discriminator
driver Q503 are identical to the limiters and driver
{Q602, Q603, and Q604) used in the modulator. The
limiters remove any amplitude difference whichmight
exist between the two signals. The level of the
reference signalis adjustable withREF LEVEL control
R572. Q503 amplifies the limited signal to a level
sufficient to drive the afc discriminator. Assume that
there is no modulation applied. Inthis case, the cutput
from the discriminator will be a 5-cps square wave
with an amplitude proportional to the frequency error
in the M oscillator.

The 5-¢ps error signal is amplified and appliedto the
synchronous detector which develops the d-c correc-
tion voltage. This d-c voltage is coupled through a
low-pass filter tothe voltage-sensitive capacitor inthe
frequency-modulated oscillator totune the FM oscilla-
tor back on frequency.

The operation of the afe circuitry is only slightly
different when modulation is applied at +75-kc devia-
tion. Assume now that modulation is applied and an
error of 100 cps exists in the FM oscillator. The
output of the afc discriminator due to the 100-cps
signal would be 100 Kg where Ky is the gain of the
discriminator in volts per cps. The output of the
diseriminator due to the modulation on the carrier
would be 150,000 Kg4. This means that the undesired
signal is 1500 times greater than the desired signal.
The undesired signal is removed by the modulation
canceling circuit consisting of baseband cancel ampli-
fier Q511 and diode switch CR511. Whenever the
modulated carrier is connected to the first limiter
diode switch, CR501 and CR502, the baseband audio
input is connected to the discriminator output by
diode switch CR511. This baseband audio is 180
degrees out of phase with the discriminator output,
and when MOD BAL control R652 is properly adjusted,
the output of the afc discriminator due to modulation
is compietely canceled. The 5-cps error signal due
to the frequency error in the FM oscillator is then
amplified and detected as if modulation were not
applied.

Note that the afc discriminator is used as a compara-
tor rather than as a reference. The exact center
frequency of the discriminator is not important since
the output voltage need only be proportional to the
difference in the two frequencies rather than to the
absolute value of these frequencies. Therefore, the
center frequency stability of the discriminator does
not effect the operation of the afc system.

The last stage of the error signal amplifiers, Q507,
is a phase splitter to provide a push-pull output to
the synchronous detector. The synchronous detector

10

is keyed by the 5-cps square-wave keying signalfrom
the keying generator.

The synchronous detector recovers the information
contained in the amplitude and phase of the 5-cps error
signal. The circuit used in the A830-2is actually two
synchronous detectors operating from opposite half
cycles of the 5-cps square-wave keying signal so that
the 5-cps square-wave keying signal is balanced outin
the output, This is analogous to a double-sideband
balanced modulator in which neither input signal is
present in the output.

Figures 2.3 through 2-5 illustrate the operation of the
two diode switches and the synchronous detector. The
electronic circuit and a mechanical analog for each
of the circuits is shown, The resistances marked
Ry represent the forward resistance of the diodes.

The output of the synchronous detector may be disabled
for test and adjustment by depressing AFC DISABLE
gwitch §102 on the front panel.

2.3,3 POWER AMPLIFIER.

The 14-mc FM signal from the modulator is coupled
to a balanced mixer, V427, The other input to V427
is the amplified output of a vhf erystal oscillator,
V426A. The crystal oscillator operates with a fifth-
overtone geries-resonant crystal in the 74- to 94-me
frequency range. The specific frequency of the
erystal is 14 mc below the station’s assigned output
frequency. The exact frequency is adjustable over
a small range by VHF OSC FREQ ADJ control C427.
This adjustment is required to compensate for the
finighing tolerance and aging in crystals Y426 and
Y501. The output of V426A is amplified in V4268
and coupled to V427, The two input signals are
balanced cut of the output of V427 and the sum of the
two signals is the operating frequency. The MIX
BAL control compensates for unbalance between the
sections of V427.

The output of V427 is coupled to limifer amplifier
V428. The limiter amplifier removes any amplitude
modulation resulting from mixing and couples this
signal to driver stage V429. The signal is amplified
by V428 to a level sufficient to drive power amplifier
stage V430. The power output is adjustable with
POWER OUT control R454. The tuning and loading of
the output stage is accomplished with C461 and C456.

2.3.4 POWER SUPPLY,

The power supply in the A830-2 provides all operating
voltages for the A830-2 and 786M~1 Stereo Generator,
if used. The primary power may be 115 or 230 volts,
60 cps, The power supply is of conventional design
using a bridge rectifier and a voltage divider for the
high voltages. The low voltages are obtained from
full-wave rectifiers. Voltage breakdown diodes are
uged for regulating the +20-volt, +10-volt, and -10-
volt putputs to 45 percent.
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BASEBAND INPUT |( AVAYAY, * H AVAVAY. » BASEBAND GUTPUT

g § ACTUAL CIRCUIT

BASEBAND INPUT {—AVN—v9 |—A"\——+ BasesarD ouTPUT

@— MECHANICAL ANALOG

Figure 2-4. Baseband Cancel Switch, Simplified Schematic and Mechanical Analog Diagram
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BASEBAND INPUT H AVAVAY ¢ H AVAYAY » BASEBAND OUTPUT

g g ACTUAL CIRCUIT
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BASESAND INPUT —] { ANV » BASEBAND GUTPUT

@_ MECHANICAL ANALOG

Figure 2-4. Baseband Cancel Switch, Simplified Schematic and Mechanical Analog Diagram
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Figure 2-5. Synchronous Detector, Simplified Schematic and Mechanical Analog Diagram
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SECTION 1}
MAINTENANCE

3.1 GENERAL.

This section contains alignment instructions, adjust-
ment procedures, and minimum performance stand-
ards for the AB30-2.

3.2 TEST EQUIPMENT REQUIRED.

The test equipment in table 3-1, or its equivalent, is
required to perform the procedures given in this
section.

TABLE 3-1
TEST EQUIPMENT REQUIRED

MANUFACTURER’S

ITEM DESIGNATION

Audio oscillator Hewlett-Packard 200AB
Distortion and noise meter | Hewlett-Packard 330D
Hewlett-Packard 410B

Bird 91C

A-c vivim
R-f vivm*

Communications receiver |Capable of receiving

14 mc
10-db pad Microlab AD-10N
Oscilloscope
FM monitor Hewlett-Packard 335B

50-ohm load

*The 91C is not required if a Tektronix 541 oscillo-

scope is available. See paragraph 3.3.10.

3.3 ALIGNMENT AND ADJUSTMENT.

Ry

b CAUTION

P .

Do not make any adjustment in the modulator
or automatic frequency control sections of the
AB830-2 unlegs trouble has definitely been
traced to misadjustment.

3.3.1 PRELIMINARY ADJUSTMENTS.

Perform the following procedure prior to performing
any of the alignment procedures.

a, Set the meter switch on the A830-2 to the OFF
position.

b. Short AFC DISABLE switch 8102 on the A830-2
with a clip lead,

¢. Connect the 50-ohm load to RF OUTPUT jack
J402.

d. Operate POWER switch 5401 to the ON position.
Allow 10 minutes for equipment warm up.

3.3.2 MODULATOR LIMITER-DISCRIMINATOR
ALIGNMENT.

a. Remove Q601 from its socket.

b. Rotate REF LEVEL control
counterclockwise.

c. Connect a 0.01-uf capacitor and clip leadhetween
the movable arm of REF LEVEL control R572 and the
emitter pin on the socket for Q601. This supplies an
accurate 14-me signal for alignment of the A830.2.

d. Connect the HP-410B to TP602 and set it to the
lowest d-c scale,

e. Rotate R572 clockwise until an indication is
observed on the HP-4108.

R572 fully

NOTE

During this adjustment, maintain the 14-mec
signal at a level below limiting. Limiting
causes the tuning peaks to be very broad.

f. Adjust CB839, LB06, and L603 for maximum
indication on the HP-410B.

g. Remove the 0.01-uf capacitor and clip lead from
XQ601 and R572. Replace Q8601 into XQB01.

h. Connect the 91C to TP504,

NOTE

Refer to note in paragraph 3.3.10.

i. Remove Q509 from its socket.
j. Adjust R572 for an indication of 30 millivolts.
k. Replace Q509.

3.3.3 MODULATCR OUTPUT AMPLIFIER TUNING.

a. Set the meter selector switch on the front panel
of the A830-2 to the MOD OUTPUT B position.

b. Tune LB11 for maximum indication on the front
panel meter.

3.3.4 AFC BUFFER TUNING.

a. Connect the 91C (or Tektronix oscilloscope) to
TP504.

b. Remove @510 from its socket.

¢. Tune L8088 for maximum indication on the 91C
{or oscilloscope).

d. Replace Q510 into its socket.

15
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3.3.5 FM OSCILLATOR ADJUSTMENT.

a. Loosely couple the communications receiver to
FM oscillator Q601 and to the 14-mec reference
oscillator. If the receiver has a bfo, turn it off,

b. Adjust OSC FREQ control C606 for a zero beat
on the communication receiver.

¢. Remove the communications receiver.

3.3.6 MODULATION DISCRIMINATOR.

a. Connect the HP-410B to TP601.

b. Adjust DISCR SEC control C644 for a Zero indi-
cation on the HP-410B,

¢, Check adjustment of DISCR PRI control 639,
It should be set for a maximum indication, and C644
set for a minimum indication.

3.3.7 AMPLIFIER BIAS ADJUSTMENT,

a. Connect the HP-410B to TP603,
b. Adjust R641 for an indication of +7.5 volts d-c.

3.3.8 MODULATOR GAIN ADJUSTMENT,

a. Remove the b0-ohms load and connect the HP-3358
to the output of the A830-2 through the 10-db pad.

b. Connect the HP-200AB to baseband input jack J604,

c. Set the output level of the HP-200AB to 0.1
volt rms at 1000 c¢ps.

d. Adjust MOD GAIN controcl R635 for an indication of
100 percent modulation (x75-kc deviation) on the
HP-335B.

3.3.9 A¥C LIMITER-DISCRIMINATOR ALIGNMENT,

a. Connect the HP-410B to TP501 and set to 10-volt
scale.

b. Remove Q509 from its socket.

¢. Adjust REF LEVEI. control
counterclockwise.

d. Adjust 1504, 1505, and C515 (DISCR PRI control)
for maximum indication on the HP-410B.

e. Connect the 91C to TP504.

f. Adjust RBHT2 for an indication of 30 millivolts
on the 21C,

g. Connect the HP-410B to TP502 and adjust DISCR
SEC control C518 for a minimum indication on the
HP-410B when set to its lowest range.

h. Replace Q509 in its socket.

i. Reset RGY2 as specified in paragraph 3.3.10.

R572 fully

3.3.10 REFERENCE LEVE], ADJUSTMENT,

NOTE

The following procedure may be accomplished
with the 91C or with a Tektronix 541 oscillo-
scope, Steps a through f describe the pro-
cedure for using the 9IC and steps g andh
describe the procedure for using the 541
oscilloscope.

18

IMPROPER ADJUSTMENT

.

PROPER ADJUSYMENT

Figure 3-1. Reference Level
Adjustment, Oscilloscope
Patterns

a. Connect the 91C to TP504.

b. Remove Q510 from its socket.

c¢. Tune L608 for maximum indication on the 91C.
Record the reading on the 91C,

d. Replace Q510 and remove Q509 from its socket.

e. Adjust RH72 for the same indication recorded
in step c.

f. Replace Q508 in its socket.

g. Connect the Tekironix oscilloscope to TP504.

h. Adjust R572 for alignment of base lines of alter-
nate signals, See figure 3-1.

i. Set meter switch 5101 on the A830-2 front panel
to the 14 MC REF B position. The meter should
indicate in the B range.

3.3.11 BASEBAND CANCELING ADJUSTMENT.

a, Remove Qbl0 from its socket.

b. Make certain that AFC DISABLE switch 5102 is
still jumpered.

c¢. Rotate R5BB62 to its maximum counterclockwise
position.

d. Connect the oscilloscope to TP503.

e. Connect the HP-200AB to baseband input jack
J604.

f. Set the HP-200AB to 50 cps.

g. Set the level of the HP-200AB to produce a 2-volt
peak-to~-peak waveform on the oscilloscope.

h. Adjust the oscilloscope to display the 50-cps
waveform.

i. Slowly adjust R5H62 to cancel the signal on the
oscilloscope. Gradually increase the input signal
from the HP-200AB to 0.1 volt while maintaining the
null by adjustment of R562. The waveform on the
oscilloscope should be less than 1 volt pesk-to-peak
when the input signal is 0.1 volt.

j. Replace Q510.
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3.3.12 AFC LOOP CHECK.

a. Remove the jumper from across AFC DISABLE
SWITCH 3102,

b, Observe the deviation meter on the HP-335B
and depress the AFC DISABLE switeh. The fre-
quency should slowly drift off and come back quickly
when the AFC DISABLE switch is released.

3.3.13 POWER AMPLIFIER ADJUSTMENT AND
TUNING.

4. Set meter switech 8101 on the AB830-2 to the
MIXER GRID A position.

b. Adjust C431 for maximum indication on front
panel meter M101.

¢, Adjust VHF OSC FREQ ADJ control C427 so that
the HP-335B indicates on frequency.

d. Switch 8101 to BUFFER GRID A and observe
meter. It should indicate approximately 1 unit,

e. Switch S101 to V428 B.

f. Adjust L429, 1.430, and MIX BAL control R438
for maximum indication on the front panel meter.

g. Switch 8101 to V429 B.

h. Adjust L431 and L432 for maximum indication
on the front panel meter.

i, Remove all connections to J402 and connect the
50-ohm load to J402.

j. Connect the HP-410B across the 50-ohm load.

k. Switch 8101 to V430C B.

1. Adjust PA PLATE control C461 for minimum
indication on the front panel.

m. Adjust PA MATCH control C456 for a maximum
indication on the HP-410B.

n. Adjust POWER OUT control R454 for an indication
of 22.5 volts,

3.4 MINIMUM PERFORMANCE STANDARDS,

The A830-2 should be tested in accordance with the
following procedures after alignment and adjusiment.
The following tests may be used to determine if the
AB30-2 is operating properly.

3.4.1 PRELIMINARY ADJUSTMENTS.

a. Connect the HP-200AB to J604 on the A830-Z.

b. Connect the HP-335B through the 10-db pad to
J402.

¢. Conneet the HP-330D to the modulation output of
the HP-335B.
'3.4.2 FREQUENCY RESPONSE.

a. Perform the procedures of
paragraph 3.4.1.

b. Set the HP-200AB for an output of 0.100 volt
on a frequency of 400 cps.

¢. Adjust the HP-330D for an indication of 0 db.

d. Set the HP-200AB to 50 cps and reset output level
to 0.100 volit. The HP-330D indication should be
0 +0.3 db.

e. Repeat step dfor afrequency setting of 15,000 ¢ps.

preliminary
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3.4.3 HARMONIC DISTORTION.

a. Perform  the procedures of
paragraph 3.4.1.

b. Set the HP-200B frequency to 50 c¢ps and the
output level to 0.01 wvolt. Measure the harmonic
distortion on the HP-330D. It should be 1.0 per-
cent or less.

c¢. Repeat

15,000 cps.

preliminary

step b for frequencies of 400 and

3.4.4 RESIDUAL FM NOISE.

a. Perform the procedures of
paragraph 3.4.1,

b. Set the HP-200AB to 400 cps at an output level
of 0,100 volt.

e. Measure the level across terminals 1 and 2 of
the HP-335B with the HP-330D. Record the reading.

d. Turn off the HP-200AB and record the indication
on the HP-330D. Record this reading.

e, Compute the s+n/n ratio using the readings
recorded in steps ¢ and d. The ratio should not be
less than 60 db.

preliminary

3.4.5 CARRIER FREQUENCY SHIFT.

a. Perform  the procedures  of
paragraph 3.4.1.

b. Remove the audio input from J604,

¢. Connect the output of the HP-200AB to terminals
3 and 4 of TB101.

d. Adjust the output of the HP-200AB to a frequency
of 1000 cps and to a level sufficient to medulate the
carrier 100 percent.

e. Remove the audio connections from terminals
3 and 4.

f. Adjust the HP-335B to indicate 0 frequency
deviation.

g, Touch the audic connections from the HP-200AB
to terminals 3 and 4 of TBi0l and note the carrier
deviation on the HP-335B. It should be less than
500 cps.

preliminary

3.4.6 AM NOISE MEASUREMENT.

a. Perform the
paragraph 3.4.1.

b. Set the HP-335B function switch to CARRIER
LEVEL and read the carrier output voltage on the
modulation meter. An indication of 100 percent
modulation equals 10 volts, 90 percent modulation
equals 9 volts, ete.

¢. Connect the 91C to J3 on the HP-335B and
measure the noise output. Compute the carrier-to-
AM noise ratio using the following formula:

preliminary procedures of

Carrier Voltage

Carrier 20 1o
€10 AM Noise Voltage

AM Noise

The ratio should not be less than 50 db,
1
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SECTION 1V
PARTS LIST

500 vdew; Stackpole Carbon Co. part no.
GA-7.5uuf PORMS

part no. 1210V01

STEM | COLLINS COLLINS
DESCRIPTION }pam‘ NUMBER ITEM DESCRIPTION PART NUMBER
AB30-2 10 W WIDE-BAND FM BROADCAST EXCITER 549-1588-00 C433  |CAPACITOR, FIXED, MICA: same as C428 12-2774-00
C434 | CAPACITOR, FIXED, MICA: same as C428 912-2774-00
C435 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1187-00
PANEL C438 | CAPACITOR, FIXED, MICA: 10 uuf +5%, 500 vdew; | 912-2753-00
Electro Motive part no. DM15C160J61
C437 | CAPACITOR, FIXED, MICA: same as C436 912-2753-00
FL101 | ATTENUATOR, FIXED: pre- . . oane. €438 | CAPACITOR, FIXED, CERAMIC: same as C429 913-2981-00
vse in FM Commei‘cﬁl[l)brl;;i!czrzf 2;3:5;2::0”‘ for | 379-0426-00 C439 | CAPACITOR, FIXED, CERAMIC; same as C430 913-1187-00
600 ohms balanced, w/ center tap; +] to 1.5 db thru
frequency response G444
FL102 | FILTER, HIGH PASS: metal encased, hermetically | 673-0868-00 C4d5 | CAPACITOR. FIXED, CERAMIC: same as C429 | 913-2681-G0
sealed, input 600 ohms, output 600 chms, 4 solder C448 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1187-00
type terminals; continuous duty cycle; A, D, C. thru
part no. D1G390 €449
Mi0l |METER, ARBITRARY SCALE: permanent magnet | 458-0850-00 450 | CAPACITOR, FIXED, CERAMIC: 1000 uuf -20% | 915-1202-00
moving coil d-¢ microammeter, 506 ua, 100 ohms +80%, 50¢ vdew; Erie Resisfor part no,
resisiance; 2 scales, A scale, 10-9¢ ua, B scale, 327-029X5T01022
16500 ua; Assembly Products, lnc. part no. 361 C451 | CAPACITOR, FIXED, CERAMIC: sama as C429 913-2661-00
R101 |RESISTOR, FIXED, COMPOSITION: 1000 chms 745-1352-00 ¢d452 | CAPACITOR, FIXED, MICA: 33 uuf £5%, 500 vdew; | 912-2780-00
£10%, /2 w Electro Motive part no. DMI15E330J01
R102 |RESISTOR, FIXED, FILM: 562 ohms £1%, 1/4 w | 108-7084-00 €453 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1187-00
R103 |RESISTOR. FIXED, FILM. 261l ohms 1%, 174 w | 705-7068-00 C454 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1187-00
R104 |RESISTOR, FIXED. FILM: same as R103 7057088 b €455 | CAPACITOR, FIXED, CERAMIC: same as C43¢ 9t3-1167-00
5161 |SWITCH, ROTARY: 2 cireuit, 2 pole, 10 position, | 259-1567-00 C456 | CAPACTFOR, VARIABLE, CERAMIC: 4.5 uuf 917-1026-00
2 section; 2 moving, 22 fixed contacts min to 25 wuf max, 500 vdcw
5102 |SWITCH, PUSH: spst; momentary: 125 v a-c, 286-6169-00 C457 | CAPACITOR, FIXED, CERAMIC: same as C450 913-1292-00
.75 amp, 250 v a-¢, 0.25 amp; Cutler. Hammer C458 |CAPACITOR, FIXED, CERAMIC: same as C450 913-1292-00
part no. B421-K6 _ C45¢ | CAPACITOR, FIXED, CERAMIC: same 25 C450 913-1292-00
TH10! |TERMINAL BOARD: barrier type w/ double row | 387-0518-00 C460 | CAPACITOR, FIXED, CERAMIC: same as C430 | 913-1187-00
front connection of 12 serew terminals; 13/32 in, €461 CAPACITOR, VARIABLE, AIR: 3.0 uuf min to 922-0033-00
by 1/8 in. by 6-11/64 in.; Howard B. Jones, Div, 18.7 uuf max; 1250 v a-c; E. T. Johason Co.
Cinch Mfg. Co, part no. 12-140-D part no. 160-110-3
THI0Z | TERMINAL BOARD: Bakelite, 4 terminals, 1 305-2240-00 C462 | CAPACITOR, S¥IXED, CERAMIC: same as C450 | 913-1292-00
grounded, 3 insulated: 21732 in, w by 1-1/2 in. C463 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1292-00
Ig; Cinch Mig, Corp, part no, 1534-A C464 | CAPACITOR, FIXED, MICA: same as C428 912-2664-00
¥FL101{ SOCKET, ELECTRON TUEE: B prong oetal tube | 220-1005-00 C465 | CAPACITOR, FIXED, CERAMIC: sume as C43¢ | 913-1187-00
socket w/ steel mtg plate; Amphenol-Borg thru
Elecironics part no. 88-8TM C468
C469 | NOT USED
C4T0 | NOT USED
POWER AMPLIFIER AND BOWER SUPPLY C471 | CAPACITOR, FIXED, CERAMIC: same as C430 913-1187-08
thru
c474
C401 | CAPACITOR, FIXED, CERAMIC: 1000 uuf 320%, | 913-1186-00 €475 | CAPACITOR, FIXED, CERAMIC: same as C450 913-1292-00
500 vdew thru
C402 | CAPACITOR, FIXED, CERAMIC: same as €401 913-1186-00 C480
el C481 | CAPACITOR, FIXED, CERAMIC: 1.0 uuf 5%, 500 | 913-2077-00
C408 vdow; Stackpole Carbon Co. part no.
C408 | CAPACITOR, FIXED, ELECTROLYTIC: duai 183-1258-00 GA-1.OuutPORMS
A& B | section, 40 uf ea section; -10% +66%, 450 vdew; €482 | CAPACITOR, FIXED, MICA: same as C428 912-2864-00
Sprague Electrie part no, $27674 C483 | CAPACITOR, FIXED, MICA: same as C428 912-2664-00
C410 | CAPACITOR, FIXED, ELECTROLYTIC: 1000 uf | 183-1403-00 C48¢ | CAPACITOR, FIXED, MICA: Same as C425 912- 2864-00
2109 +100%, 50 vdew C486 | CAPACTTOR, FIXED, CERAMIC: same as C450 913-1292-00
C4ll | CAPACITOR, FIXED, ELECTROLYTIC: same £83-1403-00 €486 | CAPACTTOR, FIXED, MICA: same as C428 912-2750-00
25 G410 C487 | CAPACITOR, FIXED, MICA: same as C426 912-2760-00
C4i2 | CAPACITOR, FIXED, ELECTROLYTIC: 500 uf 183-1576-00 C488 | CAPACITOR, FIXED, MICA: same as C426 912-2750-00
10% +100%, 50 vdow C489 | CAPACITOR, FIXED, MICA: 150 wuf #5%, 500 912-2828-00
413 CAPACITOR, FIXED, ELECTROLYTIC: 4 uf -10% | 183-1388-00 vdew; Electre Motive part no, DMi5F1561J01
T100%, 50 vdew C480 | CAPACITOR, FIXED, MICA: same as C489 912-2628-00
C414 | NOT USED €491 | CAPACITOR, FIXED, MICA: 20 wuf +5%, 500 vdew;| 912-2765-00
thru Electro Motive part no. DM15C2043J01
425 CR401 | SEMICONDUCTOR DEVICE, DIODE: silicon; 353-1661-00
€426 | CAPACITOR, FIXED, MICA: 5 wuf 45%, 500 vdew; | 912-2750-00 Motorola part no. 1N1492
Eloctro Motive part no, DM15C050401 CR402 | SEMICONDUCTOR DEVICE, DIODE: same as 353-1661-00
€427 | CAPACITOR, VARIABLE, CERAMIC; 3.0 uuf min | 917-1072-00 theu | CR401
to 12.0 vuf max, 350 vdew CR408
C428 | CAPACITOR, FIXED, MICA: 470 uuf 45%, 360 912-2864-00 CR409 | SEMICONDUCTOR DEVICE, DIODE: silicon, 353-1526-00
vdew; Electre Motive part no, DM:5F471J01 single pphase, half-wave; General Electric par{
€428 | CAPACITOR, FIXED, CERAMIC: 1.5 uuf 5%, 913-2981-00 no. 1N538
500 vaew: Stackpole Carbon Co, part 1o, CR410 | SEMICONDUCTOR DEVICE, DIODE: same &8 353-1526-00
GA- L.5uuf PORMS CR4DY
€430 | CAPACITOR, FIXED, CERAMIC: 4700 wuf £20%, | 913-1187-00 CR411 | SEMICONDUCTOR DEVICE, SET: two hermetically| 353-1238-00
500 vdew A & B | sealed silicon voltage relerence diodes;
©431 | CAPACITOR, VARIABLE, AIR: 3.0-9.8 uuf, 922-0046-00 Motorola part no, 10M10ZB1
1250 vdew, E. F. Johnson part no. 160211 CR412 | SEMICONDUCTOR DEVICE, DIODE: siticon, 353-1208-00
€432 | CAPACITOR, FIXED, CERAMIC: 7,5 uuf 5%, 913-2997-00 hermetically sealed; Internaticnal Rect. Corp
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COLLINS COLLINS
ITEM DESCRIPTION PART NUMBER |- ITEM DESCRIPTION PART IUMBER
CR413 [SEMICONDUCTOR DEVICE, IMODE: same as 453-1526-00 R426 | RESISTOR, FIXED, COMPOSITION: 10,000 ohms 745-1394-00
CR409 =10%, 1/2 w
CR414 1SEMICONDUCTOR DEVICE, DIODE: same as 3453-1526-00 R427 | RESISTOR, FIXED, COMPOSITION: 1000 chms 745-1352-00
CR409 £10%, 1/2 w
CR415 |SEMICONDUCTOR DEVICE, DIODE: same as 353-1208-00 R428 | RESISTOR, FIXED, COMPOSITION: 220 ohms 745-1324-00
CR412 £10%, 1/2 w
CR416 |NOT USED R429 | RESISTOR, FIXED, COMPOSITION: 2700 chms 745-1370-00
thry +10%, 1/2 w
CR425 R430 | RESISTOR, FIXED, COMPOSITION: 47,000 chms 746142200
CR426 |SEMICONDUCTOR DEVICE, DIODE: silicen, 353-3237-00 +10%, 1/2 w
hermetically sealed, diffused-junction type; R431 | RESISTOR, FIXED, COMPOSITION: 1500 ohms 745-1388.00
Motorola part no. INGT7A +10%, 1/2 w
F401 |[FUSE, CARTRIDGE: 1,00 amp current rating, 264-4280-00 R432 | RESISTOR, FIXED, COMPOSITION: 39,000 chms | 745-1416-00
256 v, glass body, ferrule terminals; Bussmann +106%, 1/2 w
part no, MDL 1 R433 | RESISTOR, FIXED, COMPOSITION: 2200 ohms 746-1366-00
F462 | FUSE, CARTRIDGE: 0.250 amp current rating, 264-4240-00 +10%, 1/2 w
250 v d-c, glass body, ferrule terminals R434 | RESISTOR, FIXED, COMPOSITION: 0.10 megohm | ‘745-1436-00
J401  |JACK, TELEPHONE: steel, miniature, panel mtg; [ 360-0148-00 +10%, 1/2 w
Switcheraft, Inc, part no, 3501FP R435 | RESISTOR, FIXED, COMPOSITION: same as R434 | 745-1436-00
J402  |CONNECTOR, RECEPTACLE, ELECTRICAL: 357-9258-00 R436 | RESISTOR, FIXED, COMPOSITION: same as R431 | 745-1350-00
single round female contact, right angle shape; R437 RESISTOR, FIXED, COMPOSITION: same as R433 | 745-1366-00
Amphencl part no, 31-213 R438 | RESISTOR. VARIABLE: COMPOSITION; 500 376-0202-00
L401 REACTOR: 7.2 henrys min, 0,300 amp d-¢; 60 668-0015-00 ohms 220%, 0.2 w
ohms; 4-37/64 in, by 5-5/16 in, overall; Stancor R430 | RESISTOR, FIXED, COMPOSITION: 3390 chms 745-5673-00
Elec, Inc, part no. RS-8300 £10%, 2 w
1402 | NOT USED R440 | RESISTOR, FIXED, COMPOSITION: same as H439 [ 745-5673-00
thru R441 | RESISTOR, FIXED, COMPOSITION: same as R434 | 745-1436-00
L4256 R442 | RESISTOR, FIXED, COMPOSITION: same as R426 | 745-1394-00
1426 | COIL, RADIO FREQUENCY: 0.68 uh +3%, 250 me, | 240-1844-00 R443 | RESISTOR, FIXED, COMPOSITION: 68 ohms 745-1303-00
0.12 ohm, 1750 ma; 3/16 in. dia by 7/18 in. lg; +10%, /2w
Delevon part no. 1840 R444 | RESISTOR, FIXED, COMPOSITION: 39,000 ohms 745-3419-00
1427 |COIL, RADIC FREQUENCY: 0.25 ub £3%, 400 mc, | 240-1843-00 +10%, 1 w
0,04 ohm, 2850 ma; 3715 in. dia by 1/16 in. 1g R445 ; RESISTOR, FIXED, COMPOSITION: 4700 chms 745-3360-00
$428 | CCIL, RADIO FREQUENCY, NO, 1: single layer 549-1605-003 $10%, 1 w
wound #14 wire, 1/2 in. ID of coil, 7/8 in, Ig Rd46 [ RESISTOR, FIXED, COMPOSITION; same as R434 | '745-1436-30
overall R447 | RESISTOR, FIXED, COMPOSITION: same as R426 | 745-1394-00
L426 | COIL, RADIO FREQUENCY: wariable; 88 to 108 278-0730-00 R448 | RESISTOR, FIXED, COMPOSTION: 270 chms 745-3328-00
me, +15°C {0 +535°C temp range; 850 v d-c +160%, 1 w .
dielectric strength R449 | RESISTOR, FIXED, COMPOSITION; 10,000 ohms 745-3334-00
L430 | COIL, RADIO FREQUENCY: same as 1429 248-04730-0D £10%, 1w
thru R450 | RESISTOR, FIXED, COMPOSITION: 820 ohms 146-5649-00
L434 +10%, 2 w
L1435 | COIL, RADICG FREQUENCY, NO. 2: single layer 549-1606-003 R451 | RESISTOR, FIXED, COMPOSITION: 10 ohms 745-1268-00
wound #16 wire; 3/4 in, ID of coil, 2-7/8 in, 1g +10%, 1/2 w
averall R452 | REBISTOR, FIXED, COMPOSITION: 3300 ohms 745-1373-00
L4386 | COIL, RADIO FREQUENCY: single layer wound; 244-01179-00 +10%, 1/2 w
5.6 uh, 860 ma current, 0.95 chm; Jeffers R453 | RESISTOR, FIXED, COMPOSITION: same as R432 | 745-1419-00
Electronics Div, of Speer Carbon Co. part no. R464 | RESISTOR, VARIABLE, WIREWOUND: 250 chms 377-0621-00
10402-24 +10%, 2 w
L437 | COIL, RADIO FREQUENCY: same as L4386 240-0179-00 R455 | RESISTCR, FIXED, COMPOSITION: 180 ohms 745-5621-00
1438 | COIL, RADIO FREQUENCY: single layer wound, 240-0060-00 +£10%, 2 w
0.47 uh nom inductance, 0,09 ohm max dc R456 | RESISTOR, FIXED, COMPOSITION; 8200 ohms 745-1391-00
resistance, 1600 ma max current rating; Jeffers 210%, 1/2 w
Electronics, Div. of Speer Carbon Ca, part no. R457 | RESISTOR, FIXED, COMPOSITION: 23 ohms 745-1289-00
10100-126 £10%, 1/2 w
L439 | COIL, RADIO FREQUENCY, NO. 3: single layer 549-1607-003 1r458 | RESISTOR, FIXED, COMPOSITION: 100 ohwns 745-131¢-00
wound #14 wire, 3/4 in. ID of coil, 1-3/8 in, b; £10%, /2w
approx :-11/18 in. lg overall R459 | RESISTOR, FIXED, COMPOSITION: same as R451 | 745-1268-00
L440 | COIL, RADIC FREQUENCY: 1.00 ub £10%, 0.30 240-0062-00 R460 | NOT USED
ohm d-c¢ resistance; 850 ma d-c; Jelfers R461  RESISTOR, FIXED, FILM: 51,000 ohms 0%, 5 w | 714-2073-00
Electronics part no. 10100-128 R462 | RESISTOR, FEXED, COMPOSITION: same as R443 | 745-1303-80
L441 | COIL, RADIO FREQUENCY, NO. 4: single layer 553-5671-002 R463 | RESISTOR, FIXED, COMPOSITION: 22,000 ohms 745-1408-00
wound #18 wire, 3/16 in. ID of coil, 5/16 in. lg +10%, 1/2 w
R401 |-RESISTOR, FIXED, WIREWQUND: 100 chms 710-9053-00 R464 |RESISTOR, FIXED, COMPOSITION: same as R458 | 745-1310-00
+10%, 10w 1465 | RESISTOR, FIXED, COMPOSITION: 27,000 ohms 745-1412-00
R402 | RESISTOR, FIXED, WIREWOUND: 16,000 ohms T10-0369-00 £10%, 1/2 w
5%, 25w k466 | RESISTOR, FIXED, WIREWOUND: 20,000 ohms 710-9067-00
R403 | NOT USED £10%, 10 w
R404 | RESISTOR, FIXED, WIREWOUND: 600 chms T10-9081-00 1487 | RESISTOR, FIXED, COMPOSITION: 22,000 ohms 745-5708-00
£10%, 10w +10%, 2 w
R405 | RESISTOR, FIXED, WIREWQUND: 13,000 ohms T10-9070-00 2401 SWITCH, TOGGLE: dpst; 125 v a-¢, 15 amp, 250 266-0099-00
+10%, 10w v a~¢, 10 amp; Cutler-Hammer, Inc. part no.
R408 | RESISTOR, FIXED, WIREWOUND: 25,000 ohms 710-9068-00 7561K4
£10%, 10w T401 TRANSFORMER, POWER, STEP-UP, 3TEP-DOWN:| 662-0046-00
R407 | RESISTOR, FIXED, WIREWOUND: 5.0 ohms T10-9105-00 pri 120 v; sec, #1, 438 v, sec, #2, 6.3 v, ct;
+10%, 5w 50/60 ¢ps; continuous duty eyele; Stancor Electric
R408 | RESISTOR, FIXED, WIREWOUND: 25 ohms 710-9019-00 part no. 31215
£10%, 7w T402 |TRANSFORMER, POWER, STEP-DOWN: pri 120 662-0048-00
R409 RESISTOR, FIXED, WIREWOUND: same as R408 T710-9019-09 v rms; sec. #1, 77 v, ct; see, #2, 41,5 ct; 58/60
R410 RESISTOR, FIXED, COMPOSITION: 160.0 chms T47-5444-00 epa; continuous dufy cycle; Stancor Electrie part
15%, 5w no. 31214
R41t | RESISTOR, FIXED, COMPOSITION: same asR407 1 710-9105-00 T403 |NOT USED
R412 | RESISTCR, FIXED, COMPOSITION: same as R410| 747-5444-00 thru
R413 | RESISTOR, FIXED, WIREWOUND: 100 ohms 710-9005-00 425
+10%, Tw
R414 | NOT USED
thru
R425
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COLLINS
ITEM DESCRIPTIGN PAET NUMBER
T426 TRANSFORMER, RADIO FREQUENCY: pri 14 549-1560-08
turns #26 wire, close wound; sec, 13 turns #26
wire, close wound
TRA01 |TERMINAL BOARD: phenolic w/ 3 solder-lug 306-9033-00
terminals; 11/16 in. w by t-1/8 in, lg; Cinch
Mig. Corp. part no. 1520-A
TB402 [TERMINAL BOARD: Baklite, 2 terminals; 21/32 306-2226-00
in. by 3/4 in. lg; Cinch Mig. Co. part no. $513-A
TB403 |TERMINAL BOARD: laminated phenolic w/ 4 306-0838-00
solder-lug terminals; 27/32 in, w by 1-1/2 in. 1g
overall; Cinch Mfg, Co. part no, 1909
TB464 |TERMINAL BOARD: same as TB401 306-9033-00
TB405 |TERMINAL BOARD: pherolic; steel mounting base,| 367-0905-00
brass luge, 12 terminals; H, B. Jones part no,
2012
TB406 |TERMINAL BOARD: same as TB4G5 367-5905-00
TB407 [NOT USED
thru
TB42%
TB426 |[TERMINAL BOARD: phenolic, 4 brass solder-lug 306-9032-0¢
terminals; 1/16 in, by 3/8 in. by 1-1/2 in.;
Cinch Mfg. Corp, part no. 1532-A
TB427 |TERMINAL BOARD: same as TB403 306-4838-00
TB428 |TERMINAL BOARD: phenolie, 5 brass solder-lug 306-0951-00
terminals; 1/16 in, by 3/8 in, by 1-7/8 in.;
Cinch Mfg. Corp, part no. 1542-A-FV
TB429 |TERMINAL BOARD: same as TB428 306-0951-00
TB430 |TERMINAL BOARD: same as TB402 306-2220-00
TB431 |TERMINAL BOARD: same as TB428 306-0951-00
V401 NOT USED
thru
V425
vaze ELECTRON TUBE: triode-pentode; Radio Corp. 255-0328-04
of America part no. 5U8A
4z ELECTRON TUBE: glass envelope; twin triode; 255-0205-00
Radic Corp. of America part no. 12ATY7
V428 ELECTRON TUBE: pentode; Radio Corp. of 255-0202-0¢
America part no, 6AUS
V429 ELECTRON TUBE: glass envelope; vhi beam 257-0059-00
power; Radio Corp. of America part no. 5763
V430 ELECTRON TUBE: glass envelope; Radio Corp. 256-0084-00
of America part no. 2E26
XF401 )FUSE HOLDER: extractor post type, for use w/ 266-1072-00
3 AG fuses; 0-20 amp, 100-125 v; ciear knab;
neon lamp type
XF402 ; FUSE HOLDER: same as XF401 265-1072-00
XV401 {NOT USED
thru
Xv42h
XV426 |SOCKET, ELECTRON TUBE: 9 contact miniature; | 220-1244-80
copper nonmagnetic alloy contaets; phenolic
insulation; Sylvania Electric Products, Inc,
part no. 7490-{100
XV427 |SOCKET, ELECTRON TUBE: same as XV428 226124490
XV428 |SOCKET, ELECTRON TUBE: 7 contact miniature 220-1203-00
for uhf application; phenclic insulation; Sylvania
Electric Products, Inc, part no, 7470-0125
XV420 |SOCKET, ELECTRON TURE; same as XV426 220-1244.00
Xv430 |SOCKET, ELECTRON TUBE: 8 prong octal tube 220-1005.90
gocket w/ steel mig plate; Amphenol- Borg
Electronics part no. 88-8TM
AUTOMATIC FREQUENCY CONTROL
€501 CAPACITOR, FIXED, CERAMIC; 1000 wuf +20%, 913-1186-00
500 vdew
C502 CAPACITOR, FIXED, CERAMIC; same as CB{1 913-£186-00
C502 CAPACITOR, FIXED, CERAMIC: same as C5¢1 913-1186-00
C504 CAPACITOR, FIXED, CERAMIC: 0.01 uf -0% 913-3680-00
+100% temp range; 100 vicw; Erie Resistor Corp.
part no. 855-502-X550-103P
C505 CAPACITOR, FIXED, CERAMIC: same as C504 913-3680-00
C506 CAPACITOR, FIXED, CERAMIC: same as CH04 913-3680-00
CB07 CAPACITOR, FIXED, CERAMIC: same as C504 913-3680-00
C508 CAPACITOR, FIXED, MICA: 10 uuf +5%, 504 vdew; | $12-2753-00
Elecirc Motive part no. DM15C180J01
C508 CAPACITOR, FIXED, CERAMIC: same as CH04 $13-3680-00
C510 CAPACITOR, FIXED, MICA: 82 uuf 5%, 500 vdew; 912-2810-00
Electro Motive part no. DM15EB20J01
C511 CAPACITOR, FIXED, CERAMIC; 0,1 uf -20% 913-3886-00
+80%, 90 vdcw; Sprague Elecirie part no. 33C41
£512 CAPACITOR, FIXED, CERAMIC: same as C504 913-3680.00
C5i3 CAPACITOR, FIXED, CERAMIC; same as C504 £13-3680-00
€614 CAPACITOR, FIXED, MICA: 100 uuf 45% 912-2816-00
500 wvde

COLLINS

ITEM DESCRIPTION PART NUMBER

Cc515 CAPACITOR, VARIABLE, CERAMIC: 5.0 uuf min 9:7-1073-80
to 37,5 uuf max, 350 vdew; Erie Resister part no.
557018COP03SR

€515 CAPACITOR, FIXED, MICA: 220 uui +5%, 500 912-2840-00
vdew; Electro Motive part no. DM15F221J01

C519 CAPACITOR, FIXED, MICA: 3¢ uuf +2%, 500 vdew; | 912-2776-00
Electro Motive part no. DM15E3I00G01

C518 CAPACITOR, VARIABLE, CERAMIC: 3.0 uvuf min 917-1072-00
to 12.0 uuf max, 350 vdew

C519 CAPACITOR, FIXED, MICA: 470 uuf 25%, 300 912-2864- 00
vdew; Electro Motive part no. DM15F471.701

C520 CAPACITOR, FIXED, MICA; same-as C519 912-2864-00

C521 CAPACITOR, FIXED, ELECTROLYTIC: 100 uf 183-2151-0%
-10% +100%, 10 vdew; Sprague Electric part no.
513691

522 CAPACITOR, FIXED, ELECTROLYTIC: 100 uf 183-1192-06
-10%, +100%. 25 vdcw; Sprague Electric part no.
30D188A1

Cc523 CAPACITOR, FIXED, CERAMIC: 0,68 uf -20% 613-3809-00
+80%, 25 vdew; Sprague Electric part no. 5C12A

€524 CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1162-00
ch522

C525 CAPACITOR, FIXED, CERAMIC; same as €523 413-3809-00

C526 CAPACITOR, FIXED, ELECTROLYTIC; same as 183-1192-00
5622

cg27 CAPACITOR, FIXED, CERAMIC; same as {523 $13-3809-00

c528 CAPACITOR, FIXER, ELECTROLYTIC; same as 183-1192-00
cB22

Cc529 CAPACITOR, FIXED, PAPER: 5.0 uf 220%, 150 $31-2585-00
vdcw; Sprague Electric part no, 121P50501R582

Ch30 CAPACITOR, FIXED, PAPER: same as C529 931-2585-00

C531 CAPACITOR, FIXED, PAPER: 2.0 uf +20%, 200 451-0676-00
vdew; Aerovox Corp. part no. PB292ZN14

c532 CAPACITOR, FIXED, PAPER: 20 uf +20%, 150 951-2004-00
vdew; Spragus Electric part no, 143P181M

C633 CAPACITOR, FIXED, PAPER: same as CB31 951-06%4-00

C534 CAPACITOR, FIXED, ELECTROLYTIC: 250 uf 183-1565-00
-10% +100%, 30 vdcw

C535 CAPACITOR, FIXED, ELECTRCQLYTIC: 1000 uf 183-1403-00
-10% +100%, 50 vdew

C536- |CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1403-00
€535

537 CAPACITOR, FIXED, PAPER: 35 uf +20%, 150 851-2003-00
vdew; Sprague Electric part no. 143P4M

C538 CAPACITOR, FIXED, PAPER: same as C537 ©51-2003-00

C538 CAPACITOR, FIXED, ELECTROLYTIC: 250 uf 183-1180-00
-10% +100%, 12 vdew; Sprague Electric Co. part
no. 30D157A1

C540 CAPACITOR, FIXED, CERAMIC: same as 511 ¢13-3886-00

541 CAPACITOR, FIXED, MICA: 180 uuf £5%, 500 $12-2834-00
vdcw; Electro Motive part ne. DM15F181J01

C542 CAPACITOR, FIXED, CERAMIC: same as C511 §13-3886-00

€543 NOT USED

Ch44 CAPACITOR, FIXED, MICA: 68 uuf +5%, 500 912-2804-00
vdew; Electro Motive part no. DM13EG80J01

€545 CAPACITOR, FIXED, MICA: 510 uuf 5%, 300 §12-2867-00
vdew: Electro Motive part no. DM15F511J01

546 CAPACITOR, FIXED, CERAMIC: same as C50% ©13-1186-00

Co547 CAPACITOR, FIXED, CERAMIC: same as C50% G13-1:85-00

548 CAPACITOR, FIXED, CERAMIC: same as C501 §13-1186-00

C549 CAPACITOR, FIXED, CERAMIC: 3300 uuf £20%, ©13..1193-00
500 vdew

C550 CAPACITOR, FIXED, MICA: 22 uuf +5%, 500 $12-2768-00
vdew; Electro Motive part no, DM15C220401

551 CAPACITOR, FIXED, ELECTROLYTIC; sume as 183~1565-00
534

C552 CAPACITOR, FIXED, CERAMIC: same as C548 913-1193-00

€553 CAPACITOR, FIXED, CERAMIC: same as C501 913-1186-00

CR501 | SEMICONDUCTOR DEVICE, DIODE: germanium; 353-2018-00
Transitron part no. 1N270

CR502 | SEMICONDUCTOR DEVICE, DIODE: same ad 353-2018-00

thru CRr501

CR506

CR507 | SEMICONDUCTOR DEVICE, DIODE: germanium,; 353-016G-00
Erie Resistor part no, 1N188

CR508 | SEMICONDUCTOR DEVICE, GIODE: same as 353-0160-90
CR507

CRS09 | SEMICONDUCTOR DEVICE, SET; four matched 353-3271-00
silicon diodes; encapsulated; Fairchild Semicon~
ductor Corp. part no, FA-4000

CR510 | SEMICONDUCTOR DEVICE, SET: same as CR509 | 353-327:-00

CRS511 | SEMICONDUCTOR DEVICE, SET: same as CR509 | 353-3271-00

CRr512 | NOT USED

CR513 | BEMICONDUCTOR DEVICE, DIODE: same as 353-0160-00

CR507
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CR514 SEMICONDUCTOR DEVICE, DIODE: hermstically 353-2734-00 R525 RESISTOR, FIXED, FILM: 7500 ohms +1%, 1/4 w 105-T138-00
sealed, silicon; Matorola, Inc. part no. IN718 R528 RESISTOR, FIXED, FILM: 422 chms 1%, 1/4 w T05-70"8-00
CR515 [SEMICONDUCTOR DEVICE, DIODE: quick 353-2857-60 R527 RESISTOR, FIXED, FILM: 196,000 ohms 1%, 705-7206-G0
recovery silicon junction diode; Hughes Aircraft 1/4w
part no. 1N62§ R528 RESISTOR, FIXED, FILM: same as R524 705-7152-00
CRS16 |SEMICONDUCTOR DEVICE, DIODE: same as 353-2857-00 R529 .RESISTOR, FIXED, FILM: same as R52% 705-7138-00
CRS515 R530 RESISTOR, FIXED, FILM: same as R626 705-"7078-00
J501 JACK, TIP: insulated tip u/w standard 0.080 in. 360-0152-900 R531 RESISTOR, FIXED, FILM: same as R327 705-7206-00
test probes; brown; E. F. Johnson Co, part no. R532 |RESISTOR, FIXED, FILM: same as R524 705-7152-00
105-208-200 R533 RESISTOR, FIXED, FILM: same as R525 705-7138-00
J502 JACK, TIP: insulated tip u/w standard 0.080 in. 360-0150-00 R534 RESISTOR, FIXED, FILM: same as R626 705-70%8-00
test probes; red; E. F. Johnsen Co, part no. R535 |RRESISTOR, FIXED, FILM: 38,300 ohms +t%, 705-7172-06
105-202-200 1/4 w
F503 JACK, TIP: insulated tip u/w standard 0.0B0 in. 360-0154-00 R536 RESISTOR, FIXED, FILM: 19,600 ohms 1%, 705-7158-00
test probes; orange; E. F. Johnson Co. part no. 1/4w
105-208-200 R537 RESISTOR, FIXED, FILM: 1473 ohms #1%, 1/4 w T06-7104-00
J504 JACK, TIP: insulated tip u/w standard 0,080 in. 360-0156-00 R538 RESISTOR, FIXED, FILM: same as R537 705-1104-00
test probes; yellaw; E. F. Johnson Co, part no, R539 | RESISTOR, FIXED, FILM: 2870 ohms +1%, 1/4 w | 705-7118-00
105-207-200 R54% RESISTOR, FIXED, FILM: same as R53§ 705-7118-06
Ls01 COIL, RADIQ FREQUENCY: single layer wound, 244-0193-00 R541 NESISTOR, FIXED, FILM: 100,000 ohms +1%, 705-7142-0¢
100 uh nom inductance, 3.2 ohms d-c resistance, 1/4w
530 ma current rating; Jeffers Electronics, Div. R542 | RESISTOR, FIXED, FILM: same as R541 705-7192-00
of Speer Carbon Co. part no. 10404-34 R543 | RESISTOR, FIXED, COMPOSITION: 0.12 megohm | 745-1440-00
L502 COIL, RADIO FREQUENCY: single layer wound, 240-0065-00 £10%, 1/2 w
3.30 uh nom inductance, 0.15 ohm -¢ resistance, R544 RESISTOR, FIXED, COMPOSITION: 27,000 ohms 745-1412-00
1150 ma current rating; Jeffers Electronics, Div, +10%, /2w
of Speer Carbon Co. part no. 10102-110 Rdh RESISTOR, FiXED, COMPOSITION: 0.18 megohm 745-1447-00
L1503 COIL, RADIO FREQUENCY: singie layer wound, 240-0145-00 £10%, 1/2 w
4,7 uh inductance; 0,22 ohm max d-c resistance, R546 RESISTOR, FIXED, FILM: 5820 ohms 1%, 1/4 w 705-7132-00
950 ma current rating; Jeffers Electronics, Div, R547 | RESISTOR, FIXED, FILM: 8090 ohms 1%, 1/4 w 705-7142-00
of Speer Carbon Co. part no. 10102-115 R548 | RESISTOR, FIXED, FILM: same as R647 7065-7142-00
1504 | COIL, RADIO FREQUENCY: variable; +15°C to 278-0733-00 R549 | RESISTOR, FIXED, FILM: B250 chms 1%, 1/4 w | 705-7140-00
+56°C temp range; 106 v d-c dislectric strength R350 | RESISTOR, FIXED, FILM: 1330 ohms 1%, 1/4 w 705-7102-00
1505 COIL, RADIO FREQUENCY: same as L504 278-0733-00 RB51 RESISTOR, FIXED, COMPOSITION: 15,000 ohms 745-1401-00
Q501 TRANSISTOR: germanium; RCA part no, 2N1225 352-0135-00 £10%, 1/2 w
Q502 TRANSISTOR: same as Q501 352-0135-00 RB552 RESISTOR, FIXED, COMPOSITION: 3300 chms 745-1373-00
Q503 TRANSISTOR: hermetically sealed, NPN silicon; 352-0322-00 £10%, 1/2 w
Fairchild Semi Conductor Co, part no. 2N748 R5H3 RESISTOR, FIXED, COMPOSITION: 1000 ohms 745-1352-00
Q504 TRANSISTOR: hermetically sealed, NPN diffused 352-0349-00 £10%, 1/2w
silicon planar transistor; Fairchild Semiconductor RB54 RESISTOR, FIXED, COMPOSITION: same as R551 | T745-1401-00
Corp. part no, 2N1613 RAG55 RESISTOR, FIXED, FILM: 75,000 chms 1%, T05-7186-00
Q505 TRANSISTOR: same as Q504 352-0349-00 1/4 w
Q508 TRANSISTOR: same as Q504 152-0349-00 R558 RESISTOR, FIXED, COMPOSITION; 10 ohms 745-1268-00
Q567 TRANSISTOR: same as Q504 3152-0349-00 +10%, 1/2 w
Q508 TRANSISTOR; silicon; General Electric part no, 352-0116-00 R557 RESISTOR, FIXED, COMPOSITION; 2208 ohms 745-1324-00
2ZN491 +10%, 1/2 w
QBeS TRANSISTOR: germanium; hermetically sealed; 352-0348-00 RE596 RESISTOR, FIXED, FILM; 56,200 ohms 1%, T05-7180-00
Sylvania Elecfric part no. 2N1605 1/4 w
Q510 TRANSISTOR: same as Q509 352-0348-00 R55% RESISTCR, FIXED, FILM: 2610 ohms +1%, 1/4 w 105-7116-00
Q511 TRANSISTOR: hermetically sealed; PNP 352-0315-00 R560 RESISTGR, FIXED, FILM: 3180 ohms £1%, /4 w T05-7120-00
germanium; General Flectric part no. 2N11754 R561 RESISTCR, FIXED, COMPOSITION: same as R553 | 745-1352-00
Q512 TRANSISTOR: same as Q501 352-0135-00 R562 RESISTOR, VARIABLE: COMPOSITION; 1000 376-4727-00
R501 RESISTOR, FIXED, COMPOSITION: 68 chms 745-1303-00 ohms £20%, 1/4 w
+10%, 1/2 w R563 RESISTOR, FIXED, COMPOSITION: same as R508 | 745-1394-00
R5G2 RESISTOR, FIXED, COMPOSITION: 2700 ohms 745-1310-00 R564 RESISTOR, FIXED, FILM: 3480 ohms +1%, 1/4 w T05-7122-00
+10%, 1/2 w RHB5 RESISTOR, FIXED, FILM: 4640 ohms 1%, 1/4 w 705-7125-00
R503 RESISTOR, FIXED, COMPOSITION: same as R502 } 745-1370-00 R566 RESISTOR, FIXED, FILM: same as R521 705-7170-00
RB04 RESISTOR, FIXED, COMPOSITIGN: 680 chins 745-1345-00 R567 RESISTCR, FIXED, FILM: sams as R521 705-7170-G0
+10%, 1/2 w R568 RESISTOR, FIXED, COMPOSITION: 100 chms 745-1310-G0
1505 RESISTOR, FIXED, COMEPOSITICN: 4700 ohms 745-1380-00 £10%, 1/2 w
+10%, 1/2 w R569 RESISTOR, FIXED, COMPOSITION: 8800 ohms 745-1387-00
RE506 RESISTOR, FiXED, COMPOSITICON: 10,000 chins 745-1394-00 210%, 1/2 w
+10%, 1/2 w RST0 RESISTOR, FIXED, COMPOSTION: 8200 ohms 745-1391-00
RBO7 RESISTOR, FIXED, COMPOSITION: same as R505 745-1380-00 +10%, 1/2 w
RBO8 RESISTOR, FIXED, FiLM; 42.2 chms +1%, 1/4 w 705-7030-00 R571 RESISTOR, FIXED, COMPOSITION: 18,000 ohms 745-1404-00
R509 RESISTOR, FIXED, FILM: 51.1 chms +1%, 1/4 w 705-7034-00 5%, 1/2 w
RE510 RESISTOR, FIXED, COMPOSITION: same as R506 [ 745-1394-00 RE72 RESISTOR. VARIABLE: COMPOSITION; 500 376-4726-00
R511 RESISTOR, FIXED, COMPOSITION: same as R506 | 745-1394-00 ohms +20%. 1/4 w
R512 RESISTOR, FIXED, COMPOSITION: same as R90S 745-1380-00 RA5T3 RESISTOR, FIXED, COMPOSITION: same as R502 745-1370-00
R§13 RESISTOR, FIXED, FILM: 261 ohms #1%. 1/4 w 705-7068-00 R574 RESISTOR, FIXED, COMPOSITION: same as R502 | 745-1370-00
R514 RESISTOR, FIXED, COMPOSITION: 1800 ohms 745-1363-00 R575 RESISTOR, FIXED, COMPOSITION: same as R505 | 745-1380-00
£10%, 1/2 w RSB RESISTCR, FIXED, COMPOSITION: 5600 ohms 145-1384-00
R515 RESISTOR, FIXED, COMPOSITICON: same as R514 | 745-1363-00 £10%, 1/2 w
R516 | RESISTOR, FIXED, COMPOSITION: 150 chms 745-1317-00 R577 | RESISTOR, FIXED, COMPOSITION: 39,000 obms 745-1419-00
+10%, 1/2 w +10%, 1/2 w
R517 RESISTOR, FIXED, FILM: 110 ohms x1%, 1/4 w 705-7050-00 R578 RESISTOR, FIXEI, COMPGSITION: 47.000 ohms 745-1422-00
RB18 RESISTOR, FIXED, FILM: 6810 ohms +1%, 1/4 w 705-7136-00 +10%, 1/2 w
R519 RESISTOR, FIXED, FILM: same as R518 745-7136-00 R5%9 RESISTOR, FIXED, COMPOSITION: 2158 ohms ®05-7T112-00
R520 RESISTOR, FIXED, FILM: same as R517 T45-7050-00 1%, 1/4 w
R521 RESISTOR, FIXED, FILM: 34,800 ohms +1%, 705-7170-00 R580 RESISTOR., FIXED, COMPOSITION: 820 ohms 145-1349-00
1/4w £10%, 1/2 w
R522 RESISTOR, FIXED, FILM: 10,000 ohms 1%, 705-7144-00 R581 RESISTOR, FIXED, COMPOSITION: same as R552 745-1373-00
/4w T50{ | NOT USED
Rg23 RESISTOR, FIXED, FILM; 178,000 ohms 1%, 705-7204-00 TH02 NOT USED
14w T503 | TRANSFORMER, RADIC FREQUENCY: 20 turns 549-1589-00
R524 RESISTOR, FIXED, FILM: 14,700 chms £1%, 705-7152-00 " 430 AWG, close wound tapped at 10 turns; 43.5 uh

/4 w

inductance; ferrite core; ¢.250 in. w by 0.500

in. dia
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T504 [TRANSFORMER. RADIO FREQUENCY: § 549-18£7-003 €626 |CAPACITOR, FIXED, CERAMIC: same as CH15 913-3886-00
terminals, primary ct; 5/8 in. h by 1-£/8 in. w 627 ICAPACITOR, FIXED, CERAMIC: same as C605 913-2680-00
by 1-1/2 in. lg C628 JCAPACITOR, FIXED, CERAMIC: same as CH05 913-2680-00
TB501 |TERMINAL BOARD: phenclic, 1-9/8 in. lg by 3/8 | 305-0951-00 628 {CAPACITOR, FIZXED, MICA: same as C625 912-2768-00
in. w by 1/16 in. thk; 5 brass solder-lug C830 |CAPACITOR, FIXED, CERAMIC: same as C5i5 913-3886-00
terminals; Cinch Mig. Corp, part no, 1542-4-FV c631 CAPACITOR, FIXED, CERAMIC: same as C8i5 913-3886-00
TB02 |TERMINAL BOARD: same as TBS01 306-0951-00 C632 |[CAPACITOR, FIXED, MICA: 150 uuf +5%, 500 912-2828-00
TB503 [TERMINAL BOARD: same as TB501 308-0951-00 véew; Electro Motive part no. DMI15F151J01
TBI04d |[TERMINAL BOARD: Bakelite, 4 terminais, 1 306-2240-06 C633 CAPACITOR, FIXED, MICA: same as C632 §12-2828-00
grounded, 3 insulated; 21/32 in, w by 1-1/2 in. lg; C634 |CAPACITOR, FIXED, MICA: 239 uuf £5%, 500 912-2786-00
Cinch Mfg, Corp. part no, 1534-A vdew; Electro Motive part no. DM15E380J01
TB505 {TERMINAL BOARD: same as TBS50: 306-0951-00 C635 |CAPACITOR, FIXED, CERAMIC: same as C805 913-3680-00
TB506 |TERMINAL BOARD: same as TB501 306-0951-00 C636 |CAPACITOR, FIXED, CERAMIC: same as C605 913-3680-00
TB507 |TERMINAL BOARD: phenolic w/ 3 solder-lug 306.9033-00 Ce37 CAPACITOR, FIXED, CERAMIC: same as C805 913-3680-00
terminats; 11/16 in. w by 1-1/8 in. lg; Cloch C628 |CAPACITOR, FIXED, CERAMIC: same as C805 913-3680-00
Mfg, Corp, part no, 1520-A €639 |CAPACITOR, VARIABLE, CERAMIC: same as 917-1073-00
TR508 [TERMINAL BOARD: same as TB501 306-0951-00 606
TB509 |TERMINAL BOARD: phenolic, 1/16 in. by 3/8 in. 306-9032-00 C640 |CAPACITOR, FIXED, CERAMIC: same as C618 913-1186-00
by 1-1/2 in.; 4 brass solder-lug terminals; C641 iCAPACITOR, FIXED, MICA: €8 uwf +5%, 500 912-2804-00
Cinch Mig. Caorp, part no. 1532-A vdew; Electro Motive part no. DM15E680J01
TB510 |TERMINAL BOARD: same as TB507 306-9033-00 C842 |CAPACITOR, FIXED, MICA: 220 uuf 5%, 500 912-2840-00
TB511 |TERMINAL BOARD: same as TBh01 306-0951-00 vdew; Electro Motive part no. DPM15F221J01
TB512 |TERMINAL BOARD: phenolic w/ 3 solder-lug 306-0002-00 C643 |CAPACITOR, FIXED, CERAMIC: same as C601 916-0362-00
terminals, 11/16 in. w by 1-1/8 in. lg; Cinch C644 |CAPACITOR, VARIABLE, CERAMIC: 3,0 uuf min | 917-1072-00
Mig, Corp. part no, 1525-4 ta 12,0 auf max, 350 vdew
TB513 |TERMINAL BOARD: same as TB509 306-9032-00 C845 |CAPACITOR, FIXED, MICA: 33 uuf +5%, 500 912-2780-00
TR514 |TERMINAL BOARD: same as TB507 306-9633-00 vdew; Electro Motive part no. BM15F330J01
TB515 [TERMINAL BOARD: same as TB501 306-0951-00 €646 |CAPACITOR. FIXED, MICA: same as C645 912-2780-G0
TB516 | TERMINAL BOARD: same as TB301 306-095:-00 C6847 |CAPACITOR, FIXED, MICA: 560 wuf £5%, 500 912-2683-00
THB517 |TERMINAL BOARD: same as TB501 306-0951-00 vdew; Electro Motive part no, DM19F563J
TB518 | TERMINAL BOARD: phenolic, 12 solder-lug 306-0909-00 CG48 |CAPACITOR, FIXED, MICA: 1800 uuf +5%. 500 912-3333-00
terminals; Vector Mig, Co, part no. 6H-12 vdew; Electro Motive part no, DM20F182J
TH519 | TERMINAL BOARD: same as TBS01 306-0951-00 CB49  [CAPACITOR, FIXED, ELECTROLYTIC: 100 uf 184-T7802-00
TB520 I TERMINAL BOARD: phenolic w/ 4 solder lug 306-0838-00 +15% +75%, 25 vdew; Sprague Electric part no.
terminals; 27/32 in, w by 1-1/2 in. lg; Cinch 198D 107CT025T2
Mig. Corp, part no, 1909 C650 |CAPACITOR, FIEB, PAPER: same as C607 931-0170-00
TBS21 [TERMINAL BOARD: phenclic, 3 solder-lug 306-0387-00 C651 |CAPACITOR, FIXED, CERAMIC: same as C615 913-3886-00
terminals; 11/16 in. w by 1-1/8 in. lg €652 |CAPACITOR, FIXED, CERAMIC: 10.0 uuf x1/4 916-0203-00
Ys01 CRYSTAL UNIT, QUARTZ: 14.0 me; type 289-2743-00 wuf, 500 vdow
HC-27/4 halder €653 |CAPACITOR, FIXED, MICA: 270 uuf £5%, 500 912-2846-00
vdew; Electro Molive part no, DM15F271J01
C654 - |CAPACTYOR, DIODE: 35 uuf £20%, at -4 v d-c 922-6002-00
MODULATOR voltage, max 130 v d-c; tatal capacity range 8 to
88 uuf, 130 v d-¢ to 0.1 v d-c
C601  |CAPACITOR, FIXED, CERAMIC: 20.0 ad £2%,. 916-5362-00 CR601 | SEMICONDUCTEOR DEVICE, DIODE: quick 353~ 285700
500 vdew recovery silicon junction diode; Hughes Aireraft
602 |CAPACITOR, FIXED, CERAMIC: same as C601 916-0362-00 part no. 1N626
603 CAPACITOR, FIXED, CERAMIC: uninsulated, 916-0412-00 CRB02 | SEMICONDUCTOR DEVICE, DIODE: siticon, 353-3304-.00
10.0 uuf £1/2 vuf, 500 vdew hermetically sealed; Transitron Elect. Corp.
C664 [CAPACITOR, FIXKED, MICA: 100 uuf £5%, 500 912-2818-00 part no, SV3172
vdew; Electro Motive part no, DM15F101J01 CR603 [SEMICONDUCTOR DEVICE, DIODE: germarium, 353-2018-00
C805 |[CAPACITOR, FEXED, CERAMIC: 0,01 uf -0% 913-3680-00 Transitron part no. 1N270
+100%, 100 vdew; Erie Resistor Corp. part no, CR604 | SEMICONDUCTOR DEVICE, DIODE: same as 353-2018-00
855-502-X550-103F CR603
C606 |CAPACITOR, VARIABLE, CERAMIC: 5.0 wuf min | %17-1073-00 CRB05 | SEMICORZUCTOR DEVICE, DIGDE: same as 353-2018-00
to 37.5 uui max, 350 vdew; Erie Resistor Corp. CRGO3
part ag, 557018COPO3IR CR606 | SEMICONDUCTOR DEVICE, DIODE: same as 353-2018-06
C60T |CAPACITOR, FIXED, PAPER: 1.0 uf -10% +20%, 921-0170-00 CRB03
200 vdew CRE07 | SEMICONDUCTOR DEVICE, PIODE: germanium; 353-0160-00C
€608 | CAPACITOR, FIXED, ELECTROLYTIC: 256 uf 183-11090-60 Erie Resistor parl no, INi98
-10% +100%, 12 vdcw; Sprague Electric Co. CR608 | SEMICONDUCTOR DEVICE, DIODE: same as 353-0160-00
part no. 30D157A1 CR80T
C609 {CAPACITOR, FIXED, PAPER: 0.5 uf -10% +20%. 931-0169-00 CR509 ; SEMICONDUCTOR DEVICE, DIODE: silicon; 353-2718-00
200 vdew Texas Instrumenis part ro. 1INTI1A
C610 | CAPACITOR, FIXED, PAPER: 20 uf £20%, 150 951-2004-00 CR61C | SEMICONDUCTOR DEVICE, DIODE: same as 353-0160-00
vdcw; Sprague Electric part no, 143P101M CREAOT7
C611  [CAPACITOR, FIXED, MICA: same as C604 912-2816-00 J801 | JACK, TIP: insulated tip u/w standard 0.086 in. 360-0152-00
C612 CAPACITOR, FIXED, MICA: same as C504 9i2-2816-00 test probes; brown; E, F, Johnson Co. part no.
€613 |CAPACITOR, FIXED, CERAMIC: same as C605 913-3680-00 105-208-200
C614 | CAPACITOR, FIXED, MICA: 330 uuf £5%, 500 912-2852-00 J802 | JACK, TIP: insulated Lip u/w standard 0.080 in. 360-0150-00
vdew; Electro Motive part no, DMi5F331J01 test probes; red; E. F. Johnson Co. part no,
C615 |CAPACITOR, FIXED, CERAMIC: 0.1 uf -20% 913-3886-00 105-202-200
+80%, 50 vdew; Sprague Electric part no, 33C41 J602 | JACK, TIP: insulated tip u/w standard 0.080 in, 360-0154-00
C616 CAPACITOR, FIXED, CERAMIC: same as C615 913-3886-00 test probes; orange; E, F. Johnson Co, part no,
C617 | CAPACITOR, FIXED, CERAMIC: same as C605 913-3640-00 105-206-200
C618 |CAPACITOR, FIXED, CERAMIC: 100 uuf +20%, 913-1186-00 J604 | JACK, TELEPHONE: steel, miniature; panel mlg; | 360-0148-00
500 véew Switcheralt, Inc, part ne. 3501F P
C619 | CAPACITOR, FIXED, MICA: 10 uuf £5%, 500 vdew; [ 912-2753-00 J605 | JACK, TELEPHONE: same as J604 360-0148-00
Electro Motive part no, DMi5F100J41 L601 | COIL, RADIC FREQUENCY: 82 uh £10%, 2.3 240-0192-00
C620 CAPACITOR, FIXED, MICA; 82 uuf +5%, 500 vdew; | 912-28:0-0C ohms max d-¢ resistance, 570 ma current rating;
Electro Motive part no, DMI5E820J01 Jeffers Electronics part no, 10404-112
€621 | CAPACITOR, FIXED, CERAMIC: same as C615 413-3886-00 L602 |INDUCTOR, RADIO FREQUENCY: toroidal, single | 240-1529-00
€822 | CAPACITOR, FIXED, CERAMIC: same as C615 913-3886-00 layer wound, approx 22 turns #28 double for mvar;
(623 |CAPACITOR, FEXED, CERAMIC: same as CRO5 913-3680-00 3.4 uh £2%, at 2.6 mc
C624 [ NOT USED L603 | COIL, RADIO FREQUENCY: variable; +15°C to 278-0733-08
625 CAPACITOR, FIXED, MICA: 22 uul £5%, 500 vdew; | 912-2768-00 +55°C temp range; 100 v é-c dietectric strergth
Electro Motive part no, DM15C220J0%

22



www.americanradiohistory.com

TD-536

A830-2 10 W Wide-Band FM Broadcast Exciter

+10%, 1/2 w

*Chosen per operational requirement,

COLLINS COLLINS
ITEM DESCRIPTION PART NUMBER ITEM DESCRIPTION PAET NUMBER
L6G4 COIL, RADIO FREQUENCY: universal wourd, 240-0198-00 RB22 RESISTOR, FIXED, COMPOSITION: same as R617 | T45-1380-00
3 pi; 72 turns ea seclion, #386 AWG wire; 220 uh RGZ3 RESISTOR, FIXED, COMPOSITION: same as R621 | 745-1387-00
inductance; 100 ma current; Deievan Electric R624 RESISTOR, FIXED, COMPOSITION: 220 ghins 745-1324-00
part no. BS-217 $10%. 1/2 w
L805 COIL, RADIO FREQUENCY: same as L604 240-0198-00 n625 RESISTOR, FIXED, COMPOSITION: same as R612 | 745-1363-00
L&06 COIL, RADIO FREQUENCY: same as L603 278-0733-00 RB26 RESISTOR, FIXED, COMPOSITION: 2200 chms 745-1366-00
Leo7 COLL, RADIO FREQUENCY: same as L604 240-0198-00 £10%, 1/2 w
L&08 COIL, RADIO FREQUENCY: same as L£03 278-0733-00 RB27 RESISTOR, FIXED, COMPOSITION: 330 ohms 745-1335-00
L60% COIL, RADIO FREQUENCY: same as L604 240-0198-00 +10%, 1/2 w
LGi0 COIL, RADIO FREQUENCY: 1,00 uh +10%, 0,30 240-0062-00 R628 RESISTOR, FIXED, FILM: 1980 ohms 1%, 1/4 w 705-7110-00
chm d-c resistance; 850 ma de; Jelfers RE29 RESISTOR, FIXED, FILM: same as R628 T05-7110-00
Electronics part no. 10100-128 RE30 RESISTOR, FIXED, FILM: 8250 ohms 1%, 1/4 w 785-7140-00
L6i1 COIL, RADIO FREQUENCY: same as L603 278-0733-00 R§31 RESISTOR, FIXED, FILM: 1100 chms £1%, 1/4 w T05-7698-00
L612 COIL, RADIO FREQUENCY: same as LG04 240-0188-00 R632 RESISTCR, FIXED, FILM: same as R631 703-7098-00
L6123 NOT USED *R633 RESISTOR, FIXED, FILM: 3480 ohms £1%, 1/4 w T05-7122-00
L&14d COIL, RADIO FREQUENCY: single layer wound, 240-0191-00 *R633 RESISTOR, FIXED, FILM: 4220 ohms 21%. 1/4 w T05-7126-00
58 vh inducfance, 750 ma current; 1,30 ochms d-c; *RE33 RESISTOR, FEXED, FILM: 5110 ohms £1%, 1/4 w T05-7130-00
Jeffers Electronics Div. of Speer Carbon Co. *RAIZ RESISTOR, FIXED, FILM: 10,000 ohms £1%, 1/4 w] 7T05-7144-00
part no, 10404-30 R634 RESISTOR, FIXED, FILM; 348 ohms £1%. 1/4 w T05-7074-00
L6I5 COIL, RADIO FREQUENCY: same as LE0L 246-0192-00 RG35 RESISTOR, VARIABLE: CCGMPOSITION; 376-4737-00
1616 COIL, RADIO FREQUENCY: same as L604 240-0198-00 50,000 ohms +30%, 1/4 w
P601 PLUG, TELEPHONE: brass; phenotic insulation, 361-0082-00 R636 RESISTOR, FIXED, FILM: 1000 ohms £1%, 1/4 & T85-7096-00
w/ solder-lug terminal; Switcheralt part no. RG637 RESISTOR, FIXED, FILM: 7500 obms £1%, 1/4 w T05-7138-00
3501 MC R638 RESISTOR, FIXED, FILM: 100,000 chms 1%, T856-7192-00
P602, [NOGT USED /4w
P60 R639 RESESTOR, FEXED, FILM: 316 ohms £1%, 1/4 w 705-7072-00
P64 PHONOQ, PLUG: w/ sclder-lug terminals, phenciic | 381-0062-00 RG40 RESISTOR, FIXED, FILM: 51i0 chms £1%, 1/4 w 709-7130-00
insulation; Swilcheraft, Tnc. part no. 3501MC R641 RESISTOR. YARIABLE: COMPOSITION; 376-4732-00
QB01 TRANSISTOR: germanium; kermetically sealed; 352-0376-00 50,000 ohms +30%. 1/4 w
Radio Corp. of America part no. 2N1396 R643 RESISTOR, FEXED, FILM: 13,308 chms +1%, 1/4 w! T05-7150-00
Q602 TRANSISTOR: germanium; Radic Corp. of America} 352-0135-00 R643 RESISTOR, FIXED, FILM: 2870 ohms £1%, 1/4 w T05-7118-00
part no. EN1225 RG44 RESISTOR, FIXED, COMPOSITION: 0.10 megohm 746-1436-08
Q603 TRANSISTOR: same as Q602 352-0135-00 £10%, 1/2 w
Q604 TRANSISTOR: hermetically sealed, NPN silicon; 352-0322-00 RE45 RESISTOR, FIXED, COMPOSITION: same as R644 | T45-1436-00
Fairchild Semiconductor Corp. part no, 2N708 RG46 RESISTOR, FEXED, COMPOSITION: same as RB44 745-1436-00
Q05 TRANSBISTOR: same as Q8602 352-0135-00 R647 RESISTOR, FIXED, COMPOSITION: 150 ohins 745-1317-00
Q606 TRANSISTOR: same as Q604 352-0322-00 +10%, 1/2 w
QB0Y TRANSISTOR: silicon planar; hermetically sealed; | 352-0373-00 RG48 RESISTOR, FIXED, COMPOSITION: 680 ohms T45-1345-00
Fairchild Semiconductor Corp. part no. 54639 +310%. 1/2 w
QG608 TRANSISTOR; same as Q601 352-0376-00 RG649 RESISTOR, FIXED, COMPOSITION: same as R608 | 745-1394-00
REOL RESISTOR, FIXED, FILM; 21,500 ohms 1%, 705-7160-00 RGH0 RESISTOR, FIXED, COMPOSITION: same as R625 | T45-1366-00
14w R651 RESISTOR, FIXED, COMPOSITION: 22 chms T45-1282-00
RGO2 RESISTOR. FIXED, FILM: 12,100 ohms 1%, T05-7148-00 +10%, 1/2 w .
1/4 w T601 TRANSFORMER, RADIO FREQUENCY: 5 549-1617-003
RE03 RESISTOR, FIXED, COMPOSITION: 1060 ohms T45-1352-00 terminals primary, cf; 5/8 in. h by 1-3/8 in. w by
£10%, 1/2 w 1-1/2 in, ig; Collins Radio Co.
RE04 RESISTOR, FIXRED, COMPOSITION: 47.000 ohms 145-1422-00 TB601 | TERMINAL BOARD: phenolic w/ 3 solder-lug 306-9033-00
£10%, 1/2 w terminals; 11/16 in. w by 1-1/8 in. lg; Cinch
+*REG5 RESISTOR, FIXED, FILM: 1470 ohms 1%, /4 w 105-7104-00 Mg, Corp. part no. 1520-A
*RE0L RESISTOR, FIXED, FILM: 1980 chms #1%, 1/4 w T05-1110-00 TB602 | TERMINAL BOARD: phenolic, 1/16 in. by 3/8 in. 306-9032-00
*RE0S RESISTOR, FIXED, FILM: 4220 ohms £1%. 1/4 w 105-7126-00 by 1-1/2 in.; 4 brass solder lug terminals; Cinch
+*RE0D RESISTOR, FIXED, FILM: 1000 ohms 1%, 174 w 105-7096-00 Mig, Corp. part no. 1532-A
RE0E RESISTOR, FIXED, FILM: 19,800 ohms 1%, 705-7£58-00 TB603 | TERMINAL BOARD: same as TBE02 3066-9032-00
174 w TB604 | TERMINAL BOARD: same as TB801 306-9033-00
R607T RESISTOR, FIXED, FILM: 2610 chms £1%, 1/4 w 705-7116-00 TBG605 | TERMINAL BOARD: same as TBE01 306-9033-00
R608 RESISTOR, FIXED, COMPOSITION: 10,000 chms 745-1394-00 TB606 | TERMINATL BOARD: same as TB&01 306-8033-00
+10%, 1/2w TB607 | TERMINAL BOARD: phenclic w/ 3 solder-lug 306-0001-00
R609 | RESISTOR, FIXED, COMPOSITION: 5608 ohms 745-1384-0C terminals; 11/16 tn. w by 1-1/8 in. lg; Cinch
£10%, 1/2 w Mfg, Corp. part no. 1525-A
RE1D RESISTOR, FIXED, COMPOSITION: 27,000 chms 745-1412-00 TB608 | TERMINAL BOARD: phenolic, 1-7/8 in. by 3/8 in. | 306-0951-00
#10%, 1/2 w by 1/16 in,; 5 brass solder-lug terminals; Cinch
R811 RESISTOR, FIXED, COMPOSITIGN: 1500 ochms 745-1359-00 Mfg, Corp, part no. 1542- A-FV
£16%, 1/2 w TB609 | TERMINAL BOARD: same as TB8(S 306-0951-00
R612 RESISTOR, FIXED, COMPOSITION: 1800 ohms 745-1363-00 TB610 | TERMINAL BOARD: laminzted phenolic w/ 4 306-0838-00
£10%, 1/2 w solder iug terminals; 27/32 in. w by 1-1/12 in, 1g
RG13 RESISTOR, FIXED, FILM; 42.2 ohms 1%, 1/4 w 35-1030-00 overall; Cinch Mig. Corp. part no, 1909
RE14 RESISTCR. FIXFED, FILM; 51.1 ohms 1%, 1/4 w 705-7034-00 TB61: | TERMINAL BOARD: same as TB810 306-0838-00
R&15 RESISTOR, FIXED, COMPOSITION: same as R608 | T45-13%4-00 TB612 | TERMINAL BOARD: same as TBG&G1 306-8033-00
RE1E RESISTOR, FIXED, COMPOSITION: same as R608 | 745-1394-00 TB613 | TERMINAL BOARD: same as TB601 306-9033-00
RE17 RESISTOR, FIXED, COMPOSITION: 4700 ohms F45-1380-00 TB614 | TERMINAL BOARD: phenolic, 12 solder iug 306-0908-00
+10%, 1/2 w terminalg; Vector Mig, Co. part no. 6H-12
R818 RESISTOR, FIXED, FILM: 261 ohms £1%, 1/4 w "705-7068-00 TB615 | TERMINAL BOARD: same as TB60S 305-0951-00
RE19 RESISTOR, FIXED, COMPOSITION: same as R612 | 745-1363-00 TB616 | TERMINAL BOARD: phenolic, 3 solder-lug 366-0587-00
RA20 | RESISTOR, FIXED, COMPOSITION: same as RG612 | 745-1363-C0 terminals; 13/18 in. w by 1-1/8 in. lg
RE21 RESISTOR, FIXED, COMPOSITION: 6880 ohms 145-1387-00
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Figure 4-1. Modulator Compartment, Component
{(Except Registors) Identification
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Figure 4-2. Modulator Compartment, Resistor Identification
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Figure 4-3. AFC Compartment, Component (Except Resistors} Identification
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Figure 4-4, AFC Compartment, Resistor Identification

27



www.americanradiohistory.com

TD-536
A830-2 10 W Wide-Band FM Broadcast Exciter

caBa L438
€481
e
La27 c4a7a
c425
cazs c429
CR426 2:22
TBa 26 Cc473
C482 TBA2T
XV426 1428
ca3 C464
C434- . ——TB428
xXvaz7 €433
cas9 C435
ca3s cari
c440 e 340
carz L440
TB429 C490
caai L430
C487
cari c439
Cans casaz
L4239 cart
c485 xvaza
C480 vaz8
Ld4|
ca63 €446
c488 La32
L43I c444
cars ~C445
ca76-"" caay
zigg ca4s
c449
Xvaz9 La3s
cars L434
TH4 31
€460 : c451
c462 Lo cs68
c453
- c454
ca55 P
c459
CABT C466
ca58 : & XV430
£465 I < N 5 T 402
ca67

Figure 4-5, Power Amplifier Compartment,
Component (Except Resgistors) Identification
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Figure 4-6. Power Amplifier Compartment,
Resistor Identification
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Power Supply, Component Identification
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Figure 4-8, Chassis, Component Identification
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SECTION |
GENERAL DESCRIPTION

1.1 PURPOSE OF INSTRUCTION BOOK.

Unit Instructions TD-537 provides information about
786M-1 Stereo Generator, Colling part number 522-
2914-00. Information which is furnished includes a
general description of the equipment, prineiples of
operation, maintenance procedures, and a parts list.

1.2 PURPOSE OF THE EQUIPMENT.

The 786M-1 Stereo Generator is used to convert ster-
eophonic audio input signals into main and stereophonic
subchannel signals and to generate a pilot subearrier,
The resultant signal is suitable for modulation of wide-
band FM broadcast exciters,

1.3 DESCRIPTION OF EQUIPMENT.
1.3.1 PHYSICAL DESCRIPTION.
The 786M-1 Stereo Generator, shown in figure 1-1, is

constructed on a standard 19-inch rack-mounted panel,
This panel is 19 inches wide, 10-1/2 inches high, 7

inches deep, and weighs approximately 14 pounds.
Al operating controls are located on the front panel
with seldom-used adjustments located inside the back
panel. A meter is placed conveniently on the lower
left portion of the front panel for monitoring of input
and output signals, All transistorg and the 38-ke
crystal are placed on the front panel for convenient
access, Bulky components are grouped in the upper
right-hand corner of the front panel leaving the remain-
ing portion of the panel free of obstacles for ease of
maintenance and adjustment., All components located
in the rear of the unitare protected in a dust-resistant
enclosure.

1.3.2 ELECTRICAL DESCRIPTION.,

The 786M-1 Stereo Generator is an all transistorized
unit consisting of the following circuits; a crystal
controlled 38-kilocycle oscillator, a 18-kilocycle
locked oscillator, a meter amplifier, two audio ampli-
fiers, and a balanced modulator. All components for
operation of the time division stereo generator are

Figure 1-1. 786M-1 Stereo Generator, Over-all View
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contained within the 19-inch rack-mounted panel with
the exception of a left audio channel pre-emphasis
network, This function mustbe supplied externally and
is available in the Collins A830-2 10 W Wide-Band FM
Broadceast Exciter,

Power input required is 20 0.1 volts d-c which is
supplied by the AB30-2. Remote control can be exer-
cised over the stereophonic and monophonic modes.
Power required for operation of remote control is 28
+2.8 volts d-c. Instruction books covering the exciter
and power amplifiers, used in conjunction with the
786M-1, are listed in table 1-1.

TABLE 1-1
ASSOCIATED EQUIPMENT INSTRUCTION BOOKS

TABLE 1-3
EQUIPMENT REQUIRED BUT NOT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

A830-2 10 W Wide-Band 522-2714-00

FM Broadcast Exciter

1.6 ACCESSORY EQUIPMENT.

Table 1-4 lists accessory equipment that is available
for use with 786M-1 Stereo Generator.

ASSOCIATED INSTRUCTION BOOK
EQUIPMENT PART NUMBER
AB30-2 10 W Wide-Band TD-536
FM Broadcast Exciter
B830-1 250-Watt FM TD-538
Power Amplifier
D830-1 1600-Watt FM TD-567
Power Amplifier
£830-1 5-Kw FM TD-539

Power Amplifier

1.4 EQUIPMENT SUPPLIED.

Table 1-2 lists equipment that is supplied as part of
the 786M-1 Stereo Generator.

TABLE 1-2
EQUIPMENT SUPPLIED

COLLINS

EQUIPMENT PART NUMBER

T86M-1 Stereo Generator 522-2914-00

1.5 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Table 1-3 lists equipment that is required for opera-
tion of the 786M-1 Stereo Generator but not supplied
as part of the 786M-1,

4

TABLE 1-4
ACCESSORY EQUIPMENT
COLLINS
EQUIPMENT PART NUMBER
B830-1 250-Watt 549-2008-00
FM Power Amplifier
D830-1 1000-Watt 522-2948-00
FM Power Amplifier
E830-1 5-Kw 549-2008-00
FM Power Amplifier
250-Watt/1-Kw 549-2010-00
Harmonic Filter
1.7 EQUIPMENT SPECIFICATIONS.
1.7.1 MECHANICAL.
Weight, . . . . . . . 14 pounds approximately.
Size . ., . .. . . . 19 inches wide, 10-1/2

inches high, 7 inches deep.

Ambient temperature

range . . . . . . . o« +15°C (59°F) to 45°C
(113°F).

Ambient humidity

range . . . . + » . . 0O to 95% relative humidity.

Altitude . . . . . . . 0 to 7500 feet.

1.7.2 ELECTRICAL,
Power source, . ., . . 20 0.1 volts d-c.

28 +2.8 volts d-c¢ {for re-
mote operation).
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ITnmput . . . . ..
Input level . . .
Frequency range
Output level , . .
Pilot carrier
frequency . . . .
Pilot carrier level

Channel separation

Crosstalk . . . .

. Balanced 600 ohms, left

and right channels.

. 10 £2 dbm for 100% com-

posite modulation.

. 30 to 15,000 cps for each

channel.

280 +H0 mv peak to peak.

. 19 kc +2 cps.

Equivalent to 8% +1% modu-
lation of the main carrier.

Greater than 30 db, 50 cps
to 15,000 cps.

More than 40 db below
gingle channel level.

TD-537
786M-1 Stereo Generator

. . Less than 0.5% over the
frequency range of 30 to
15,000 cps.

Distortion . . .

38-kc subcarrier
suppression . . . . . 40 db below output with 10-
dbm input level.

Main channel and stereo-

phonic subcarrier

phase relationship. . 3 degrees for audio fre-
guencies from 50 to 15,000

Cps.

Audio-frequency

response ., . . . . . . Complies with ¥CC stand-
ard 75-microsecond pre-
emphasis  curve (right
channel only, left channel
pre-emphasis is obtained
from exciter).

1.8 SEMICONDUCTOR COMPLEMENT.

Table 1-5 lists the semiconductor complement sup~
plied as part of 786M-1 Stereo Generator.

TABLE 1-5. SEMICONDUCTOR COMPLEMENT

SYMBOL QUANTITY TYPE FUNCTION
Q701 1 2N1613 38-kc oscillator
Qo2 1 2N1285 38-ke buffer
Q703 1 2N1613 38-kc driver
Q704 1 2N1285 38-ke isolation amplifier
Q705 1 ZN708 19-ke locked oscillator
Q706 1 2N1175A Left audio amplifier
Q707 1 2N1175A Right audio amplifier
Q708 1 2N1285 Meter amplifier
CR702 4 1N270 Balanced modulator diode switches
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SECTION I
PRINCIPLES OF OPERATION

2.1 GENERAL.

The 786M-1 Stereo Generator provides facilities for
the conversion of stereophonic input signals to anout-
put which conforms to the standards approved by the
FCC for the transmission of stereophonic signals,
The following paragraphs discuss stereophonic prin-
ciples and the operation of the 786M-1 Stereo
Generator.

2.2 PRINCIPLES OF FM STEREO.
2.2.1 STEREQPHONIC SOUND SYSTEMS.

An elementary stereophonic sound system consists
of two directional microphones placed to the right and
left of a sound source. See figure 2-1. Each micro-
phone in turn is connected to anamplifier and speaker
system. When the listener is situated between the
speakers, the left channel will be received by the left
ear and the right channel will be receivedby the right

ear, The effect upon the listener of such a system is
to simulate placing the listener at a point midway
between the two microphones and receiving a true
representation of the originating sound source.

To provide a realistic stereo effect, the difference in
time delay and signal amplitude from the sound source
to each of the microphones mustbe maintained through
the entire stereo system. If the time delay or ampli-
tude difference is changed in one of the amplifier or
speaker systems, the effect to the listener will be a
change in direction of the sound source, when in reality
no change has ocecurred. A change intime delayof the
left or right channel is referred to as a phase rela-
tionship change. This phase relationship change
between the channels must be held, in stereo trans-
mitting equipment, to within +3 degrees.

If the amplitude difference and time delay in each
system is identical (as when the sound source is cen-
tered between the microphones), the sound source will

SOUND SOURCE

LEFT
CHANNEL
MICROPHONE

LEFT

RIGHT
CHANNEL
MICROPHONE

RIGHT

CHANNEL
AMPLIFIER

LEFT CHANNEL
SPEAKER

CHANNEL
AMPLIFIER

RIGHT CHANNEL
SPEAKER

LISTEMNER

Figure 2-1. Elementary Stereophonic System
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Figure 2-2. Spectrum of Signals in Baseband Audio

appear to the listener to be centered between the
speakers. This is actually the true relationshipof the
microphones and the sound source.

To enhance the sterea effect to the listener, it is
desirable for each microphone to be directional, as
stated previously, so that sounds originating directly
in front of the right microphone will be received by
the right microphone, and as little as possible by the
left microphone, and vice versa. If too much of the
right sound source is picked up by the left microphone
or vice versa, the effecttothe listener will be to move
the sound source to the center. This isolationbetween
the two sound systems is known as channel separation
and must be held greater than 29.7dbin stereo trans-
mitting equipment,

If proper isolation of the amplifiers is not obtained,
and there is aninterchange of signals, the sound source
will again appear to move toward the center. If the
channel separation is reduced to zero, the effect would
be to replace the two microphones with a single miero-
phone feeding the same information to both amplifier
and speaker systems. It isthenunderstood that mono-
phonic operation canbe obtained by paralleling (adding)
the left and right microphone outputs. This mono-
phonic component is referred to as L+R.

An interchange of information between channels (main
and subchannel) is referred to as crosstalk. Cross-
talk will deteriorate the stereo signals by adding noise
to the signal. In stereo transmitting systems, cross-
talk must remain at least 40 dbbelowa single channel
level.

2.2.2 METHODS OF GENERATING FCC STEREO,

Signals which are prescribed by the FCC for the trans-
mission of stereophonic intelligence is shown infigure
2-2, This band of frequencies must be generated and
transmitted in order that both monaural and stereo-
phonic receivers will be able to detect the FM signal.
For monaural receivers, only the T+R (left plus right)
channel is received, with the pilot carrier and L-R
(left minus right) signals rejected by the pass band of
the monaural receiver. Stereophonic FM receivers

detect the complete band of frequencies inadiscrimi-
nator and will process the signals into left and right
stereophonic channels. The 19-kepilot carrierisused
in this process. The method of generating the signals
shown in figure 2-2 depends upon the method chosen for
modulating an FM signal.

The methods of modulating an ¥M signal may Be broken
down into two groups, a direct and anindirect method.
These two general categories may be broken down
further into various methods of obtaining the end result.
Phase modulation is the most generally used method
of generating an ¥M signal by the indirect method. If
this system is used to modulate the composite stereo
signal, various problems are encountered, The most
serious problem is that of frequency response of the
phase modulator. As the phase modulator audio re-
sponse exhibits nonlinear modulation characieristics
(rises 6 db per octave from the lowest to the highest
frequency), predistortion is employed to compensate
for this trait. In a stereo FM phase modulator this
predistortion would amount to 65.5 db over the entire
modulating frequency range of 50 cps to 75 ke (SCA
added to stereo signal). When a 65-db signal to noise
ratio and a 60-db dynamic range is added to this, it
is apparent that baseband amplifiers cannot be built
to give this characteristic.

It is possible to split the phase modulation into two
steps and modulate one phase modulator with the L4R
signal and the second phase modulator with the L-R
and pilot carrier signals. This type of stereophonic
phase modulation is not desirable because of the
required phase linearity of +3 degrees and the gain
requirements of stereophonic transmission systems.
These requirements are difficult, if not impossible, to
maintain,

Another method of ¥M stereophonic modulation which
could be employed is a combination of direct and in-
direct modulation. With this method the I+R signal
directly ¥M modulates an oscillator, while the L-R
signal phase modulates the signal produced in the
ogcillator, in a later stage, As in phase modulation
of the stereophonic signal, it is difficult to maintain
phase linearity and gain characteristics.
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Figure 2-3. An Elementary Time Division Multiplex System

Athird method of generating a stereophonic FM signal
is by the use of direct modulation over the entire
stereophonic generator frequency range, Phaserela-
tionship and gain characteristics are then easy to
maintain because of the point input source. Until
recently, it has been difficult to directly modulate an
FM signal with a wide bandwidth of signals. With the
advent of solid state components and specifically the
production of the variable capacity diode, this wide-
band type of modulation is possible. This is the type
of modulation used in the Collins A830-2 10 W Wide-
Band TM Broadcast Exciter. The development of the
wide-band type of modulator made possible the devel-
opment of 786M-1 Stereo Generator whichisdiscussed
in paragraph 2.3.

2.3 PRINCIPLES OF OPERATION OF 786M-1.

The 7T86M -1 Stereo Generator generates the spectrum
of signals shown in figure 2-2 by the time division
multiplex method. By this method, shown simplified
in figure 2-3, the left and the right channels are
switched . alternately -at a 38-ke rate. If the receiver
switching rate is synchronized with the trapsmitter
switching rate, the original left and right audio signals
will be detected. In the receiver, the 19-kc pilot
carrier is doubled to synchronize the receiver to the
transmitter. It is important that the switching fre-
quency in both the stereo generator and the receiver
be of the same phase to retain the identity of the left
and right audio signals.

The mathematical analysis of two audio signals being
switched alternately by a square wave shows that the
resultant signal is made up of two components of
interest, One componentisdirectly proportionaltothe
sum of the two audio signals (L+R) and the other is a
double-sideband (DSB) signal centered on a frequency
equal to the switching frequency (38 ke). The modula~
tion appearing on this DSB signal is directly propor-
tional to the difference of the two audio channels (L~R).
If 1. is defined as the audio signal in the left channel,
R is defined asg the audio signal in the right channel,
and f; is defined as the switching frequency, the com-
posite signal is equal to:

L+R
2

cosbrmi t
[

2 2
o (L-R) cosz-rrfct " IW(L-R)

+-—§(L—R) cos 10wt t ete,
5 c

The first term of this expansion is the main channel
component, the second term is the stereophonic sub-
channel component, and the remaining terms are
higher frequeney terms which are undesired.

The following is a block diagram explanation of the
786M-1 Stereo Generator which generates the signals
just mentioned. Refer to figure 2-4, It is noted on the
block diagram that the left audio channelis fed through
the pre-emphasis network and high-pass filter of the
AB830-2 wide-band exciter and then to the 786M-1.

The right audio channel utilizesthe pre-emphasisnet-
work and the high-pass filter located in the 786M-1.
The outputs of the high-passfiltersarefedthrough 15-
ke low-pass filters where audio components above 15 ke
are attenuated sharply. The 15-ke filter outputs are
then fed to emitter follower amplifiers where isolation
of the two channels from the balanced modulator is
obtained. The two-channel audio outputisthenfed to a
balanced modulator whose action resembles that of a
switch. The balanced modulator utilizes the signal
generated in the 38-kc oscillator to alternately switch
on and off each audio channel, The balanced modulator
consists of the composite spectrun which includes both
desired and undesired components. The fundamental
38-kc modulating signal and all evenorder harmonics
are balanced out,

The balanced modulator output is mixed with a small
amount of direct L+R signal which equalizes the peak
amplitude of the main and subchannel signals, The
modulator output is then fed through a 50-cpsto 53-ke
low-pass linear phage filter where all odd harmonics
above 53 k¢ are attepuated. Thefilter output is mixed
with a 19-ke signal fromthe pilot carrier phase locked
oscillator and is fed to the 786M-1 output. All FCC
phasing, channel separation, crosstalk, and amplitude
specifications are satisfied within the 786M-1 Stereo
Generator,

2.3.1 DETAILED DESCRIPTION OF 786M-1STEREC
GENERATOR.

Refertofigure 3-1, aschematicdiagram of the 786M-1.

The right audio channel is identical to the left audic
channel except that the pre-emphasis network and the
15-ke filter for the left channel are located within the
AB30-2 exciter. Only the right channelisdiscussed in
the following paragraphs.
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(SUPPLIED IN
A830-2 EXCITER)
LEFT HIGH-PASS
PRE- 15 KC
AUDIO 8OO OHM FILTER AND EMITTER
——»  EMPHASIS sl  LOW-PASS »
BALANCED INPUT 6002-6000 FOLLOWER
NETWORK TRANSFORMER FILTER
RIGHT HIGH-PASS
PRE- 16 KC
AUDIC 600 OHM FILTER AND EMITTER
——+»  EMPHASIS N LOW-PASS »
BALANCED INPUT 6000-6008 FOLLOWER
NETWORK TRANSFORMER FILTER
TP70Z
53KC
38KC SWITGH LOW-PASS T OUTPUT
DRIVER ‘B“LAF:TE%] LINEAR » 50 CPS TO
MGDULATO PHASE FILTER 53K
I
piLor | PILOT °
PHASE 1 OFF-ON L
38KC ISOLATION toKe PILOT
BUFFER — - LOCKED
AMPLIFIER OSCILLATOR AMPLITUDE
38KC
OSCILLATOR TPTOI
Figure 2-4, 786M-1 Stereo Generator, Block Diagram
The 600-ohm balanced right audio channelisfedinto a 8-db loss pad to the output of the 786M-1 Stereo
pre-emphasis network, FL701. Due to the inherently Generator. The 8-db loss pad is made up of R750,
low level of high-frequency audio components in pro- R751, and R752, The resulting audio input to the
gram material, pre-emphasis is employedto overcome AB830-2 is the same as that obtained withoutthe stereo
the effects of noise which is often found in home generator. Switch 8701 will also override the remote
receivers. The 786M-1 follows the standard 75- relay if desired.

microsecond pre-emphasis curve established by the
FCC. The output of pre-emphasis filter FL701 is fed

2::2niafgs_cffdi};1gggglais iﬁ;rt;i;mgé WhISCh S,’I}f;l;plg attenuates all frequencies over 15 ke to prevent their
pon Ccps. 151 interfering with adjacent channels. The output of

Inecessa.ry to. prevent 5-cps auc.ho ct_)mpl.:menFS Ifrom FLT704 is fed to the base of emitter follower @707,
interfering with the 5-cps sampling circuits withinthe which isolates the audio circuits from the balanced
A830-2 exciter. Fiiter FL702alsotransformsthe 600- modulator
ohm balanced input into a 600-ohm single-ended output. ’

If the stereo mode is selected by 8701, the audio com-
ponent is fed toa 15-ke low-passfilter, FL704., FL704

The function of the balanced modulator is to generate
the L+R and the L.-R components shown in figure 2-2,

The output of FL702 is connected to relay K701 which The balanced modulator resembles a switch which
remotely selects either the sterec mode for trans- samples the left audio channel and the right audio
mission, or the left or right audio channels for mon- channel in turn. The 38-kc switching frequency and
aural operation., Relay K701 operates by applying 28 all even order harmonics are balanced out inthe modu-
volts d-c across the solenoid. This 28-volt d-¢ source lator output. The 38-ke switching frequency is ob-
is supplied by the A830-2 exciter. Selection of either tained from the 38-kc driver and is impressedacross
the left or right monauralchannelis determined by the transformer T701. 1If the primary switching voltage
position of 8701. At this point, if either the left or is negative, the secondary voltage will switch ondiodes
right channel is selected for monaural operation, the CR702D and CR702A. Thus, right audio will appear at
single 50-cps to 15-ke audio signal is fed through an the secondary center tap, If the primary switching
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B ) LEFT CHANNEL
EJ SAMPLED AT 3BKC

a. RIGHT GHANNEL
SAMPLED AT 38KC

COMPOSITE SIGNAL

v AUDIO OUTPUT

Figure 2-5, Balanced Modulator Qutput
When L+R=2, L-R=0

voltage is positive, the secondary voltage will switch
on diodes CRT02B and CR702C. The left audio channel
will then appear on the secondary of T701. A repre-
sentation of a sine wave input in each channel {L=R,
IL+R=2, L-R=0) switched in this manner is shown in
figure 2-5. It is seen in this illustration that the
compogite signal at the output of the balanced modu-~
lator is a sine wave of an amplitude equal to the
original signal level in each channel, The spikes
shown on the composite sine wave result from im-
perfect switching and are filtered cut in FL705.

Figure 2-6 shows the balanced modulator output when
R=0, L+R=1, and L-R=1. The output of the balanced
modulator is an audic component plus DSB components
centered on the switching frequency and odd harmonics
which form the square wave shape. When the odd
harmonics are filtered out by the 53-kc harmonic

>

LEFT AUDIO

\/ {RIGHT AUDIO ZERO)

BALANCED MODULATOR
QUTPUT WAVEFORM

AFTER FILTERING

N AFTER AMPLITUDE
D \ CORRECTION

Figure 2-6. Balanced Modulator Output
When L+R=1 and L-R=1

10

filter, FL705, the third waveform results, Because
the fundamental component of a square wave is =%
times the square wave amplitude, the DSB component
is larger than the audio, The audio component is then
increased by -f—r and thefourth illustration results.
The audio component is added by resistors R724 and
R730 which leak a small portion of La+R directly
around the balanced modulator. Potentiometer R755
adjusts the audio component so the % loss in filter-
ing is exactly compensated, Capacitors C736 through
C739 are selected capacitor values which balance out
the gtray balanced modulator capacitance, This
balanced condition reduces the suppressed 38-ke
switching frequency level to well below the 40 db
required by the FCC. On some unitsthese capacitors
ATE UNnecessary.

Figure 2-7 shows the time division signal whenL=-R,
or L+R=0, L.-R=2, The composite waveform from the
balanced modulator is shown in the third illustration.
This waveform is composed of audio components and
odd harmonics centered on the switching frequency.
When the odd harmonics are removed by filtering in
FL705, the waveshape inthe fourthillustration results,
This waveshape is a DSB signal whichequalsL-Ras
required by the matrix process.

LEFT GHANNEL
b SAMPLED AT 3BKC

RIGHT CHANNEL
2. SAMPLED AT 38XC

(4 CYCLE LATER)

COMPOSITE SIGNAL
3. BEFORE FILTERING

COMPOSITE SIGNAL
AFTER FILTERING
DSB ONLY

Figure 2-7. Balanced Modulator Qutput
Wwhen L+R=0 and L.-R=2

The output of the balanced modulator and L+R mixing
is fed to a low-pass B3-kcfilter, F1.705, Filter FL705
removes all harmonics and noise above 53 ke to form
the DSB waveshape as shown in figures 2-6 and 2-7.
The output from FL705 is mixed with a 19-kc pilot
carrier and fed to the stereo override switch, 8701,
and the remote relay, K701, Operation at this point
is similar to audio switching which was discussed
earlier, If relay K701 is energized and 58701 is in the
STEREQ ON position, the composite stereo is fed to
J701 for connection to the A830-2 10 W Wide-Band
FM Exciter.

The balanced modulator switching frequency is ob-
tained from crystal-controlled oscillator @701, Os-
cillations are sustained by taking the output of L701
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CARRIER PILOT

BALANCE CARRIER PHASE

CONTROL ADJUSTMENT
RT26 L704

8702 R755
PILOT PILOT CHANNEL.
CARRIER CARRIER SEPARATION
ON LEVEL AMPLITUDE
ADJUSTMENT

TFigure 2-8. 786M-1 Control and Adjustment Locations

and feeding it intc the base of Q701. The 38-kc output
of 1,701 is also capacitively coupled into the 38-ke
buffer amplifier, Q702. The cutput 0f Q702 is tuned to
38 ke by C714and L702. The output of buffer amplifier
Q702 is further amplified to approximately 4 volts peak
to peak by driver amplifier Q703. The gains of Q701,
Q702, and Q703 are stabilized by emitter degeneration
to reduce gain variations between transistors, The
output of QY703 is capacitively coupled to the primary
of T701 (balanced modulator switching transformer)
and to the 19-kc pilot carrier locked oscillator through
an isolation stage, 704,

The pilot carrier oscillator, Q705, is basically a
grounded base oscillator which is synchronized by
injecting a 38-kc signal into the base, The oscillator
output ig a 19-ke resonant tank placed acrossthe base
to emitter junction by means of a capacity voltage
divider. The 19-ke cutput is taken from the emitter
circuit and is injected into the output of F1.705. The
pilot carrier phase, which must be maintainedin phase
with the cuiput of FL705, is adjusted by varying the
inductance of 1.704. Pilot carrier levelis adjusted with
R748.

Metering circuits are provided within the 786M-1 to
assist in trouble shooting, Meter amplifier Q705

provides isolation of the matrixing and oscillator
circuits from the metering circuits. The right audio
and left audio channels are fed directly from the 600-
ohm balanced input through meter multiplying resis-
tors R711 and R710 to meter M701.

2.3.2 CONTROL FUNCTIONS,

The following paragraphs describe the functionsof all
controls in the 786M-1 Stereo Generator. Refer to
figure 2-8 for control locations.

Meter selector 8703 connects meter M701 into various
circuits for monitering purposes. The metering posi-
tions are as follows; L AUDIO (left audio), R AUDIO
{right audio), MXOQUTPUT (multiplex output}, R AUDIO
OSC (38-kc oscillater), 38 XKC BUF (38-kc buffer
amplifier}, 38 KC DRIVER, and 19 XC LKD OS8C (19-
ke locked oscillator output).

Audio input switch 5701 selects one of three possible
audio inputs; left audio. right audio, and stereo. If
switch 3701 is placed in the left audio or right audic
positions, remote relay K701 isabletoprovide remote
confrol over the monaural or stereo modes. When
8701 is in the stereo mode, relay X701 is disabled and
has no effect on sterec generator inputs.

11
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CARRIER BALANCE controls R703 and R726 balance
out the 3B-ke¢ carrier and '76-kc second harmonic in
the secondary of T701. These controls are adjusted
for zero indication at TP701 with no audio in either
channel,

Channel separation L+R amplitude control (CHAN SEP
L+R AMPL) R755 adjusts the amount of L+R fed
around the balanced modulator to raise the L+R level
by 4

T
Inductor L701 adjusts the frequency of the 38-ke oscil-
lator. Hesistor R713 adjusts the level of the 38-ke

driver oufput into the balanced modulator. This level
is set for 6 voits peak to peak at TP701 at the faciory
and should never need readjustment.

PII.OT CARRIER PHASE control L704 adjusts the
phase of the 19-ke pilotcarrier. The control is set for
an in-phase condition with relation to the output of
FL,705. PILOT CARRIERLEVEL control R748 adjusts
the level of the 19-kcpilotcarrier. This control is set
for 0.009 volt rms at TP701, PILOT CARRIER switch
S702 turns the 19-ke pilof carrier offand on for adjust-
ment and testing purposes.

SECTION 11l
MAINTENANCE

3.1 GENERAL.

This section contains information concerning the
maintenance of the 786M-1 Stereo Generator,

NOTE

As some transistor cases are electrically
above ground, do not short transistor cases
to ground or damage to the transistor may
result. Always replace transistors with the
transistor locating mark placed adjacent to
the transistor socket,

3.2 SERVICING TRANSISTOR CIRCUITS.

Servicing procedures and test equipments that have
been used in the past with other types of electronic
equipment, for the most part, may be used with
transistor circuits. Some special precautions which
must be used are listed helow.

3.2.1 TEST EQUIPMENT,

Damage to transistors by test equipment is usually
the result of accidentally applying too much voltage
to the transistor elements. Common causes of damage
~ from test equipment are as follows:

a. Test equipment with a transformerless power
supply is one source of such voltage. This type of
test equipment can be used by employing an isola-
tion transformer in the power line.

b. Tt is still possible to damage transistors from
line voltage even though the test equipment has a
power transformer in the power supply, if the test
equipment is equipped with a line filter, This filter
may act like a voliage divider and apply 55 voits
a-c to the transistor. To eliminate trouble from this
situation, connect a ground wire from the chassis of
the test equipment to the chassis of the equipment
under test before making any other connections.

c. Another cause of transistor damage is a mul-
timeter that requires excessive current for adequate

12

indications. Multimeters that have sensitivities of
less than 5000 ohms per volt should not be used. A
multimeter with lower sensitivity will draw too much
current through many types of transistorsanddamage
them. Use of 20,000-ochm-per-volt meters or vacuum-
tube volt meters is recommended. Check the chmmeter
circuits (even those in vtvm’s) on all scales with an
external, low-resistance milliammeter in series with
the ohmmeter leads. Ifthe chmmeterdrawsmore than
one milliampere on any range, this range cannot be
used safely on small transistors.

3.2.2 ELECTRIC SOLDERING IRONS,

The {following are possible causes of transistor
damage from soldering irons:

a, Electric soldering irons may damage transis-
tors through leakage current. To check a soldering
iron for leakage current, connect an a-c¢ volt meter
between the tip of the iron and a ground connection,
allow the iron to heat, then check for a-c voltage
with the meter. Reverse the plug in the a-c recep-
tacle and again check for voltage. If there is any
indication on the meter, isolate the iron from the
a-c¢ line with a transformer. The iron may be used
without the isolation transformer if the iron is
plugged in and brought to temperature then unplugged
for the soldering operation. It is also possible to
use a ground wire between the tip of the iron and the
chassis of the equipment being repaired to prevent
damage from leakage current,

b. Light-duty soldering irons of 20 to 25 watis
capacity are adequate for transistor work and should
be used, If it is necessary to use a heavier duty
iron, wrap a piece of number 10 copper wire around
the tip of the iron and make it extend beyond the tip
of the iron., Tin the end of the piece of copper wire
and use it as the soldering tip.

3.2.3 SERVICING PRACTICES.

a. If a transistor is to be evaluated in an external
test circuit, be sure that no more voltage is applied
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to the transisior than normally is used in the circuit
from which it came.

b. Test prods should be clean and sharp. Because
many of the resistors used in transistorized equip-
ments have low values, any additional resistance
produced by a dirty test prod will make a good resis-
tor appear to be out of tolerance.

3.2.4 TROUBLE SHOOTING.

The usuai trouble-shooting practices apply to tran-
sistors. Be sure the test equipment and tools meet
the requirements ocutlined in the above paragraphs.
it is recommended that transistor testers be used to
evaluate the transistor.

If a transistor tester is not available, a good chm-
meter may be used for testing. Be sure the chm-
meter meets the requirements as set forth in the
paragraph on test equipment, above, To check a PNP
transistor, connect the positive lead of the ohmmeter
to base and the negative lead to the emitter. {The
red lead is not necessarily the positive lead on all
ochmmeters.) Generally, a resigtance reading of
50,000 ohms or more should be obtained, Connect
the negative lead to the collector; again a reading of
50,000 chms or more should be obtained. Reconnect
the circuit with the negative lead of the chmmeter to
the base. With the positive lead connected to the
emitter, a value of resistance in the order of 560
ohms or less should he obtained, Likewise, with the
positive lead connected to the coliector, a value of
500 ohms or less should be obtained.

Similar tests made on an NPN transistor produce
results as follows: With the negative chmmeter lead
connected to the base, the value of resistance between
the base and the emitter and between the base and
the collector should be high. With the positive lead
of the chmmeter connected to the base, the value of
resistance between the base and the emitter and
between the base and collector should be low, If the
readings do not check out as indicated, the transistor
probably is defective and should be replaced.

i CAUTION 1

If a defective transistor is found, make sure
that the circuit is in good operating order
before inserting the replacement transistor.

Make sure that the value of the bias resistors in
series with the various transistor elements are as
shown on the schematic diagram. The transistor is
very sensitive to improper bias voitages; therefore,
a short or open circuit in the bias resistors may
damage the transistor. For this reason, do not
trouble-shoot by shorting various points in the cir-
cuit to ground and listening for clicks.

3.3 TROUBLE SHOOTING.

Trouble shooting can best be accomplished by using
standard trouble-shooting techniques. Suspected
troubles should be iscolated to individual stages before

TD-537
786M-1 Stereo Generator

components are replaced. The pilot carrier can be
turned off with switch 8702 as an aid in trouble
shooting and testing.

3.4 ADJUSTMENTS AND TESTS.

The 786M-1 is fitted with adjustments which adjust
38-kc oscillator tuning, carrier balance, pilot carrier
level, and pilot carrier phase.

NOTE

Do not attempt the fellowing adjustments
without using the proper test equipment as
serious deterioration of the 786M-1 ocutput
quality may result from the use of inferior
test equipment.

The test eguipments or their equivalents required to
perform the specified tests are listed in table 3-1.

TABLE 3-1
TEST EQUIPMENT REQUIRED

MANUFACTURER
EQUIPMENT AND TYPE
Oscilloscope Tektronix Model 545A with
Type 53/54C plug-in unit and
a Type D plug-in unit
Oscillator Hewlett-Packard Model 200AR

Distortion and Hewlett-Packard Model 330D

noise meter

Vivm Hewlett-Packard Model 400H
(or equivalent)

Figure 3-1 is a standard transistor base, viewedfrom
the bottom, which provides a transistor element
reference,

3.4.1 38-KC OSCILLATOR TUNING.

Turn on the A830-2 10 W Wide-Band FM Exciter.
Connect an a-c vtvim to the collector of Q702. {See
figure 3-1.) Turn R713 fully clockwise. Adjust L701
for a maximum indication on the vtvm, Theoscillator
output at the collector of Q702 should be approximately
1.5 volts.

13
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COLLECTOR EMITTER

DASE

COLLECTOR EMITTER

€

Figure 3-1. Transistor Base Configuration

BASE

3.4.2 38-KC AMPLITUDE CHECK,

Connect a calibrated Tektronix oscilloscope, provided
with a Type D plug-in unitf, across terminals 1 and 2
of T701. The voltage at thig point should be 6 volis
peak to peak as read on the oscilloscope. Adjust
R713 if necessary to obtain 6 volts.

3.4.3 CARRIER BALANCE,

Turn the PILOT CARRIER switch to OFF. Remove
any audio from the left and right audio channels.
Connect the Tektronix oscilloscope with the Type D

plug-in unit to TP702 and ground, Adjust in turn
R703 and R726 in small steps for a minimum indica-
tion on the oscilloscope. The final indication on the
oscilloscope must be more than 40 db below 100
millivolts (10 millivolts).

3.4.4 PILOT CARRIER PHASE,

Connect the Tektronix oscilloscope to the 786M-1
Stereo Generator as shown in figure 3-2, Comnect
the audio oscillator into the 786M-1 through 10-db
pads to give an L= -R signal (right audio channel 180
degrees out of phase with the left audio channel) into
the audio input terminals at a frecquency of 1000 cps
and a level of 7.8 volts rms. Set the PILOT CARRIER
switch to OFF. Switch the CONTROL switch to
STEREO ON. Adjust the PILOT CARRIER PHASE
control until both traces on the oscilloscope are
stationary and an exact coincidence of the zerocross-
ings of the 19-kc pilot carrier and the L-R signal
is obtained as shown in figure 3-3. Expand the sweep
to 5X, and adjust the horizontal position knobto check
the two points of coincident zero crossing.

3.4.6 PILOT CARRIER LEVEL,

Remove any audio from the 786M-1 audio input channels
and connect a vtvm to TP702, Setthe PILOT CARRIER
switch to ON, and adjust the PILOT CARRIER LEVEL
control for a reading of 0.009 volt rms as read on
the vtvm.

TRIGGER INPUT

(" o)
frm———
TYPE §3/54C
PLUG~IN UNIT \
\mmesscirreeeeeJ
|, e —
CHANNEL A
TP 702 <
78EM~1
STEREQ
GENERATOR CHANNEL B
TP 701 < O
S I %
~ 1
GCONTROL SETTINGS
CHANNEL A 0.05 V/CM, TP702
CHANNEL B 0.05V/CM, TP70I

MODE —~ALTERNATE

:"'UI_‘V.—'

+ EXTERNAL

TRIGGERING MODE —AUTOMATIC TRIGGER S$LOPE -

5. SWEEP TIME/CM 5USEC

6. MAGNIFIER

X, X5

Figure 3-2. Pilot Carrier Phase Test Setup

14
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MALADJUSTMENT OF PILOT FPROPER ADJUSTMENT OF FILOT
CARRIER PHASE CONTROL. CARRIER PHASE CONTROL,

PROPER ADJUSTMENT OF FILOY
CARR|ER PHASE CONTROL, EX
PANDED HORIZONTAL DEFLEC -
TION,

Figure 3-3. Pilot Carrier Phase Adjustment, Oscilloscope Pattern

15



www.americanradiohistory.com

TD-537
786M-1 Stereo Generator

3.4.6 CHANNEL SEPARATION ADJUSTMENT,.

Set the audio oscillator to 5000 cps, and counect it
to the left audio input of the 786M-1. Connect-the
Tektronix oscilloscope with the type D plug-in unit
to TP702 and ground, and adjust the audio oscillator
for a 300-millivolt peak-to-peak indication on the
oscilloscope. Adjust the CHAN SEP L+R AMPL con-
trol to produce a straight zero axis (within 4 millivolts)
as shown infigure 3-4. Repeat withthe audio input into
the right audio channel, The final adjustment must
bring the zero axis to within 4 millivolts of a straight
zero axis.

3.5 MINIMUM PERFORMANCE STANDARDS.
3.5.1 OVER-ALI. GAIN.

a. Connect the Tekfronix oscilloscope to TP702 and
ground. RN

b. Switch the PILOT CARRIER: switch to OFF.

¢. Connect the audio oscillator through 10-db pads to
the 786M-1 in such a way to obtainan L=R signal (left
channel equal in amplitude and phiase with right
channel).

d. Adjust the audio oscillator frequency to 1000 cps,
and adjust the audio oscillator outputtoobtain0 VU on
the 786M-1 VU meter when the METER switch is set
to L. AUDIO or R AUDIQ. The peak-to-peak indication
on the oscilloscope shall be from 200 to 300 millivolts,

e. Connect the audio input so L= -R (right channel
equal in amplitude but 180 degrees out of phase with

MALADJUSTMENTY OF CHANNEL
SEPARATION L AND R AMPL
CONTROL.

the left channel). The peak-to-peakindication shallbe
from 200 to 300 millivolts,

3.5.2 FREQUENCY RESPONSE.

a, Connect the distortion analyzer between TPT702
and ground.

b. Switch the PILOT CARRIER switch to OFF.

¢. Connect the audio oscillator through 10-dbpadsto
each channel in such a way to obtain an L=R signal
{left channel equal in amplitude andinphase with right
channel).

d. Adjust the audio oscillator frequency to 1000 ¢ps,
and adjust the audio oscillator outputtoohtain® VU on
the 786M-1 VU meter when the METER switch is set
to L AUDIO, Set the distortion analyzer to 0 db.

e. Set the audio oscillator to 50 cps, and adjust the
audio level from the audio oscillator for 0 VU on the
786M-1 VU meter. The indication on the distortion
analyzer shall be within +0.5 db of the level at 1000
cps.

f. Repeat step e at 15,000 cps. The indication on the
distortion analyzer shall be within +1.5 db of the level
at 1000 cps.

g. Repeat steps d, e, and f with the METER switch
set at R AUDIO.

3.5.3 HARMONIC DISTORTION.

a. Connect the test setup as described inparagraph
3.5.2, steps a, b, and c.

b. The distortion at 50, 1000, and 15,000 cps should
be not more than one percent.

PROPER ADJUSTMENT OF CHANNEL
SEPARATION L AND R AMPL CON-
TROL.

Figure 3-4. Channel Separation Adjustment, Oscilloscope Pattern

16



www.americanradiohistory.com

TD-637

786M -1 Sterec Generator

SECTION 1V
PARTS LIST

COLLINS COLLINS
ITEM DESCRIPTION PART NUMBER ITEM DESCRIPTION PART NUMBER
786M-1 STEREO GENERATOR 522-2914-00 *C73% | CAPACITOR, FIXED, CERAMIC: 5 uuf +1/2 uuf, 916-0118-00
500 v d-c; MIL type CC20CHO50D
*C737 | CAPACITOR, FIXED, CERAMIC: 10 uuf +1/2 uuf, 916-0138-00
C701 | CAPACITOR, FEXED, ELECTROLYTIC: 30 uf 183-1377-00 500 v d-c¢; MIL type CC20CH100D
-10% +100%, i¢ v d-c *C738 | CAPACITOR, FIXED, CERAMIC: 1.0 uuf +1/2 wuf, | ©16-0071-00
C702 | CAPACITOR, FIXED, ELECTROLYTIC: 50 uf 183-1379-00 500 v d-c; MIL type CC20CK010D
-190% +100%, 25 v d-c *C738 | CAPACITOR, FIXED, CERAMIC: 2.0 uuf £1/2 wuf, | 916-0078-00
C703 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1377-00 580 v d-¢; MIL type CC20CK020D
€701 *C738 |CAPACITOR, FIXED, CERAMIC: 3.0 uaf +1/2 wuf,{ 916.0145-00
Cc04 CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1379-00 500 v d-¢; MIL type CCZ0CJ030D
C702 *(C738 § CAPACITOR, FIXED, CERAMIC: 4.0 uuf 1/2 wuf, | 916-0114.00
Co5 CAPACITOR, FIXED, ELECTROLYTIC: 250 uf 183-1:80-00 500 v d-¢; MIL type CC20CH040D
-10% +100%, 12 v d-¢; Sprague Eiectric part no, *(%739 | CAPACITOR, FIXED, CERAMIC: 1.0 uuf +1/2 uuf, | 816-0071-00
30D157A1 500 v d-c¢; MIL type CC20CK{10D
C706 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1190-00 *C138 |CAPACITOR, FIXED, CERAMIC: 2.0 uuf +1/2 uuf,{ 916-0076-00
C705 500 v d-c; MIL, type CC20CKO20D
CT07 | CAPACITOR, FIXED, ELECTROLYTIC: 15 uf 183-1362-00 *CH38 |CAPACITOR, FIXED, CERAMIC: 3.0 uuf +1/2 uuf, | §16-0145-00
-16% +100%, 25 v d-c; Sprague Electric part no, 506 v d-¢; MIL type CC20CJ030D
40D180A 1 *C739 | CAPACITOR, FIXED, CERAMIC: 4.0 uuf +1/2 vuf, | 916-0114-0¢
C708 | CAPACITOR, FIXED, MICA: 6800 wuf x10%, 300 v{ 935-2110-00 500 v d-c; MIL type CCZ0CH040D
d-c CR70t |NOT USED
C708 | CAPACITOR, FIXED, PAPER: 0,047 uf x10%, 400 | 93:-0295-00 CR702 [SEMICONDUCTOR DEVICE, SET: four hermeti- 353-2041-00
v d-¢; Sprague Electric part no, 160047394 A,B,C, |cally sealed matched germanium diodes; Hughes
C710 ] CAPACITOR, FIXED, PAPER: 0.1 uf £10%, 400 v | 93:-02¢9-00 &D Products part no, MQ4032
d-¢; Sprague Electric part no, 160P10494 FL701 {ATTENUATOR, FIXED: pre-emphasis network 379-0426-00
CT11 CAPACITOR, FIXED, ELECTROLYTIC: 20 uf 183-1365-00 for u/fin FM commercial broadcast equipment; 75
-10% +100%, 26 v d-c; Sprague Electric part no, microseconds, 800 ohms input and output
40D181A2 FLT02 |FILTER, HIGH PASS: metal encased, hermetically| 673-0868-00
C712 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 sealed, input 600 ohms, output 600 ohms, 4 solder-
C7il type terminals, continuous duty cycle; A.D.C,
C713 | CAPACITOR, FIXED, ELECTROLYTIC; same as | 183-1365-00 part no, 210390
711 FLT03 |FILTER, LOW PASS: continuous duty cycle, input { 873-0871-00
C714 | CAPACITOR, FIXED, MICA: 1800 uuf +5%, 500 v $12-3333-00 600 ohms £20%, output 600 ohms +£20%, metal
d-¢; Elsctro Motive part no. DM20F1823500WV encased, hermetically sealsd; C.A.C. part no.
C715 | CAPACITOR, FIXED, PAPER; same as C710 931-0294-00 90-1815-00
C716 { CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 FL704 |FILTER, LOW PASS: same as FL703 873-0871-00
thry C711 FL705 |FILTER, LOW PASS: linear, continucus duty 673-0870-00
Cc719 cyele, input 600 ohms +20%, output 600 ohms +20%,
CT720 CAPACITOR, FIXED, MICA: 510 uuf 5%, 500 v 912-2980-00 metal encased, hermetically sealed, solder-type
d-c; Electro Motive part no, DM19£511F terminals; C.A.C. part no. 90-1012-00
C721 | CAPACITOR, FI{ED, ELECTROLYTIC: same as 183-1365-00 J701 JACK, TIP: insulated for u/w 0.080 in. test 360-0152-00
c7l probes; brown; E.F. Johnson part no. 105-208-200
C722 CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 J702 JACK, TIP; insulated for u/w 0.080 in. test 360-015G-00
crl probes; red; E.F. Johnson part no. 105-202-200
c23 CAPACITOR, FIXED, PAPER: same as C710 £31-0299-00 K701 RELAY, ARMATURE: 4 C contact arrangement; 974-0127-00
C724 CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 0.25 amp, 300 v d-¢, 1 inductive winding, 250 ohms
cT11 resistance, 27,5 v d-¢; 0.11 amp approx operating
€725 | CAPACITOR, FIXED, MICA: 10,000 uuf +2%, 500 912-2734-00 current; Aemco, Inc. part no. 94-3473
v d-e; Electre Motive part no. DM30F 103G L7101 COIL, RADIO FREQUENCY: multilayer soienoid 278-0734-00
C'126 CAPACITOR, FIXED, FILM: 0.1 uf, 1%, 50V 933-0279-00 type winding; 2,3 ghms; -15°C to +55°C; B.5 to
d-c; Sprague Electric Co. part no. 114P1041 3.5 mh; Chicago Standard Transtormer Corp. part
RES4 no. Wc-1
C727 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 L702 3COLL, RADIO FREQUENCY: single layer wound, 240-2564-00
1l 10,000 uh, 68,6 chms d-c, 75 ma current rating;
C728 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 Delevan part no, 2500-76
Cc7il L703 |COIL, RADIO FREQUENCY: same as L1702 240256400
C720 | CAPACITOR, FiXED, ELECTROLYTIC: sameas | 183-1385-00 L7704 | €OIL, RADIO FREQUENCY: 8 mh inductance; 278-0780-00
0711 w/core; 1-5/32 in, by 1-5/32 in. by 2-1/2 in. excl
C730 | CAPACITOR, FIXED, ELECTROLYTIC: 20 uf 183136900 terminals; Commuaications Coil part no. X-544-2
-10% + 100%, 50 v d-¢ M0l METER, AUDIO LEVEL: VU Meter for use in 455--0056-00
C731 | CAPACITOR, FIXED, ELECTROLYTIC: same as 183-1365-00 equipments exposed to environments; background
CTll color, white
€732 | CAPACITOR, FIXED, CERAMIC: 4700 uuf +20%, 913-1187-00 0701 |KNOB: setscrew type; black phenolic body; 1.125 546-1294-003
500 v d-c; MIL type CKB2ZAW4TZM in. dia by 0.843 in. thk w/ skirt
c733 CAPACITOR, FIXED, CERAMIC: same as C732 913-1187-00 ooz KNOB: same as 0701 946-1294-003
thru P70l PLUG, TELEPHONE: brass; phenclic insulation, 361-0062-00
C735 w/solder-lug terminal; Switcheraft part no,
*C136 CAPACITOR, FIXED, CERAMIC: 5 uuf +1/2 uulf, 916-0118-00 3501MC
500 v d-c; MIL type CC20CHO50D Q101 TRANSISTOR: hermetically sealed NPN diffused 352-0349-00
*C736 CAPACITOR, FIXED, CERAMIC: 10 uuf £1/2 uuf, 918-0138-00 silicon pianar transistor; Fairchild Semiconductor
500 v d-c; MIL type CC20CH100D Corp. part no, 2N1613
*C736 CAPACITOR, FIXED, CERAMIC: 15 uuf £5%, 500 916-0671-00 Q702 TRANSISTOR: germanium; RCA part no, 2N1285 352-0243-00
v d-¢; MIL type CC20CH150J Q703 | TRANSISTOR: same as Q701 352-0349-00
*C736 | CAPACITOR, FIXED, CERAMIC; 20,0 uut +5%, 916-0677-00 QU4 | TRANSISTOR: same as Q702 362-0243-60
Q75 TRANSISTOR: hermetically sealed; NPN silicon; 3562-0322-00

500 v d-¢; MIL type CC20CH200T

*Selected and added by test in the vicinity of TB714, TB718, and T701

Fairchild Semiconductor Corp. part ro. 2N708
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1TEM PESCRIPTION P Aﬁﬁﬂﬁm ITEM DESCRIFTION pAggLr?(;itsaﬂn
Q706 TRANSISTOR: hermetically sealed, PNP germa- 352-0315-00 R760 RESISTOR, FIXED, COMPOSITION: same as R71${ '745-1398-00
nium; General Electric part no, 2N11754 RY61 RESISTOR, FIXED, FILM: same as RT24 T05-T110-00
Q707 TRANSISTOR: same as Q708 352-0315-00 R762 RESISTCOR, FIXED, COMPOSITION: same as R717] 745-1352-00
Qo8 TRANSISTOR: same as Q702 352-0243-00 RT63 RESISTOR, FIXED, COMPOSITION: 390 ohms 745-1336-00
R70L RESISTOR, FIXED, FILM; 750 ohms 19, 1/4 w 705-7090-00 +10%, 1/2 w
R702 RESISTOR, FIXED, FILM: same as R701 705-7090-00 R'764 RESISTOR, FIXED, COMPOSITION: 9.12 megohm 745-1440-00
R703 |RESISTOR, VARIABLE, WIREWCUND: 10 ohms 377-0113-00 £10%, 1/2 w
+10%, 2 w R7165 RESISTOR, FIXED, FILM: 5110 ohms £1%, L/4 w 705-7130-00
R704 RESISTOR, FIXED, COMPOSITION; 3900 ohms 145-137'1-00 R168 RESISTOR, FIXED, FILM: same as R765 705-7130-00
+10%, 1/2 w R787 RESISTCR, FIXED, FiLM: same as R765 705-7130-00
R708 RESISTOR, FIXED, COMPOSITION: 15,000 ohms T45-1401-00 R768 RESISTOR, FIXED, FILM: same as R765 705-7130-00
+10%, 1/2 w R769 RESISTOR, FIXED, COMPOSITION: same as RT17 | 745.1352-06G
RT06 RESISTOR, FIXED, COMPOSITION: 3300 chims T45-1393-00 RTIO RESISTOR, FIXED, COMPOSITION: same as R719 | 745-1422-0¢
+10%, 1/2 w RT771 RESIETOR, FIXED, COMPOSITION: same as R7T05 | 745-1401-00
R707 RESISTOR, FIXED, COMPOSITION: same as R704] 745-1377-00 RT2 RESISTOR, FIXED, COMPOSITION: same ag R705 | 745-1401-00
R708  |RESISTOR, FIXED, COMPOSITION: same as R705] 745-1401-00 8701 SWITCH SECTION, ROTARY: 6 circuit, 3 position; | 259-1587.00
R708 {RESISTOR, FIXED, COMPOSITION: same as R706] 745-1373-00 3 section; 4 moving, 185 fixed contacts; Oak Mfg.
R710 RESISTOR, FIXED, FILM: 1330 ohms 1%, 1/4 w { 705-7102-00 Co. part no. 222274-AH3
R711 RESISTOR, FIXED, FILM: same as RT10 705-7102-00 5702 SWITCH, TGGGLE: spdf; 40 amp continuous; 28 v 266-3099-00
R712 RESISTOR, FIXED, COMPCSITION: 33,000 ohms 745-1415-00 d-¢, 20 amp resistive, 16 amp inductance; 115 v,
+10%, 1/2 w 400 cps, 10 amp resistance, 10 amp inductance;
R713  [RESISTOR, YARIABLE, COMPOSITION: 5000 376-0205-00 Hetherington, Inc. part no, T1003-AN
ohms +20%, 8.2 w 5703 SWITCH SECTION, ROTARY: 4 circuit, T position, | 259-1596-00
R714 RESISTOR, FIXED, COMPOSITION: 10,000 ohms 745-1394-00 4 section; 3 moving, 24 fixed contacts; Grigsbhy
+10%, 1/2 w Allison Co., Inc. part no. A25242-4MLR-4
R71G RESISTOR, FIXED, COMPOSITION: 120 ohms 745-1314~00 T701 TRANSFORMER, RADIO FREQUENCY, BAL~ 54%-1639-00
+10%, 1/2 w ANCED; ¢/o plastic fabric base phenclic board
R716 RESISTOR, FIXED, COMPOSITION: 4700 ohms 745-1380-00 1/186 in, hy 1-3/16 in, by 1-3/16 in,; plus 3 coils,
£10%, 1/2 w 5 turns ea; ceil #i, wound cew, coils #2 and 43,
RV RESISTOR, FIXED, COMPOSITION: 1000 chms 745-1352-00 cw; plus plastic rod 8,159 in, w by 4,413 in. dia
+10%, 1/2 w TB70: |TERMINAL BOARD; phenoclic, barrier type w/ lug ¢ 387-0020-00
R718 RESISTOR, FIXED, COMPOSITION: same as R712 | 745-1415-00 for back connection; 12 terminals
R719 RESISTOR, FIXED, COMPOSITION: 12,000 ohms 745-1398-0G TBE702 |TERMINAL BOARD: bakelite, 4 terminals, 3/8 in. | 308-2240-00
#10%, 1/2 w by 1/2 in. by 1-1/2 in.; Cinch Mfg, Corp, part ne,
R72¢  |RESBISTOR, FIXED, COMPOSITIOM: 6808 chms 745-1387-00 1534-A
+10%, 1/2 w TB702 |TERMINAL BOARD: same as TB702 306-2240-00
R721 RESISTOR, FIXED, COMPOSITION: 180 chins 745-1321-00 TB704 JTERMINAL BOARD: 4 solder-lug terminals, 3(6-0698-00
£10%, 1/2 w brass; 3/8 in, by 1-1/2 in, overall
RY22 RESISTOR, FIXED, COMPOSITION: 2700 ohms 745-13%70-00 TH05 [TERMINAL BOARDP: phenolic, 4 brass solder Jug 306-9032-00
+10%, 1/2 w terminals; 1/16 in. by 3/8 in. by 1-1/2 in,; Cineh
R723 RESISTOR, FIXED, COMPOSITION: 3% ohms 745-1293-00 Mfg, Corp, part no, 15324
+10%, 1/2 w TB706 [TERMINAL BOARD: phenotic, 3 solder-lug 306-0587-00
R724 RESISTOR, FIXED, FILM: 1960 ohms $1%, 1/4 w 705-7110-00 terminals; 11/16 in. by 1-1/8 in, Ig
R725 RESISTCR, FIXED, FILM: 464 ohms 1%, 1/4 w 106-7080-00 TB707 |TERMINAL BOARD; same as TB706 306-0587-00
R"26 RESISTOR, VARIABLE, WIREWOUND; same as 377-0113-80 TB708 |TERMINAL BOARD: same as TB702 306-2240-00
R703 TBT09 |TERMINAL BCARD: phenolic, 5 brass solder lug 306-0851-00
R727 ]RESISTOR, FIXED, FILM: same as R725 705-7080-00 termirals; 1/16 in. by 3/8 in. by i-7/8 in,; Cinch
R728 RESISTOR, FIXED, FILM: same as R725 705-7080-00 Mig. Corp. part no. 15842-A-T'V
R729 RESISTOR, FIXED, FILM: same as R725 705-7080-00 TB710 |TERMINAL BOARD: same as TBT702 306-2240-60
R730 RESISTOR, FIXED, FILM: same as R724 705-7110-80 TR711 [TERMINAL BOARD: laminated phenclic w/ 4 306-0838-00
R731 RESISTOR, FIXED, COMPOSITION: same as R716] 745-1380-00 solder lug terminais; 27/32 in. w by 1-1/2 in, Ig;
R1732 RESISTOR, FIXED, COMPOSITION: same as R7068{ T45-1373-00 Cinch Mig. Corp. part no. 1909
R733 RESISTOR, FIXED, COMPOSITION: 150 ohms 745.1317-00 TB712 |TERMINAL BOARD: same as TB702 306-2240-00
£10%, 1/2 w TB713 | TERMINAL BOARD: same as TB706 306-0587-00
R734 RESISTOR, FIXER, COMPOSITION: same as R705| 745-1401-00 TR714 [TERMINAL BOARD: same as TB711 306-0838-00
R735 RESISTOR, FIXED, FILM: 13,300 ohms +1%, 705-7150-00 TBE715 [TERMINAL BOARD: same as TB71i 306083800
/4w TB716 |TERMINAL BOARD: phenolic w/ 3 solder-lug 306~-9033-00
R738 RESISTOR, FIXED, COMPOSITION: 560 ohins 745-1342-00 terminals; 11/16 in. w by 1-1/8 in. lg; Cinch Mifg,
£10%, 1/2 w Corp. part no. 1520-A
R737 RESISTOR, FIXED, COMPOSITION: same as R719} 745-1422-00 TB717 |TERMINAL BOARD: phenolic w/ 3 sclder-lug 306-0001-00
R738 RESISTOR, FIXED, COMPOSITION: same as RT33| 745-1317-00 terminals; 11/16 in. w by 1-1/8 in. 1g; Cinch Mg,
R739 RESISTOR, FIXED, COMPOSITION: same as R719[ 745-1422-00 Corp. part no. 15254
R740 RESISTCR, FIXED, COMPGSITION: same as R714{ 745-1394-00 TB7i8 |TERMINAL BOARD: same as TB704 06~ 0688-00
R741 RESISTOR, FIXED, FILM: 287 ohms 1%, 1/4 w 705-7070-00 TB7:¢ | TERMINAL BOARD: same as TB702 306-2240-00
R742 RESISTCR, FIXED, COMPOSITION: same as R720{ 745-1391-0¢ TE720 | TERMINAL BOARD: same as TB717 306-90001-08
R743 RESISTOR, FiXED, COMPOSITION: same as R716] 745-1380-00 TB?21 {TERMINAL BOARD: same as TBT04 306-0698-00
R44 RESISTOR, FIXED, COMPOSITION: same as RT17 745-1352-00 XKFLT01{SCCKET, ELECTRON TUBE; 8 prong octal tube 220-1005-09
R745 RESISTOR, FIXED, COMPOSITION: same as R716| 745-1380-06 socket w/ steel mtg plate; Amphenol-Borg
R746 RESISTOR, FIXED, COMPOSITION: same as R718{ 745-1380-0¢ Electronics part no. 88-8TM
R747 RESISTOR, FIXED, COMFOSITION; same as R716| 745-1380-00 ¥QT701 [SOCKET, TRANSISTOR: 3 contacts spaced on 352-9903-00
R748 RESISTOR, VARIABLE: compoesition; 10,000 ohms{ 376-4730-00 0,200 in, dia circle; Elco Corp, part ne, 330%%
+30%, 1/4 w QU2 {SOCKET, TRANSISTOR: 4 contacts spaced on 352-9802-00
RT749 RESISTOR, FIXED, COMPOSITION: same asg R7T12] 745-1415-00 0:200 in, dia circie; Elco Corp, part no. 3307
R750 RESISTOR, FIXED, FILM: 562 ohms 1%, 1/4 w 705-7084-00 XQ703 |{SOCKET, TRANSISTOR: same as XQ70i 352-9803-00
R751  [RESISTOR, FIXED, FILM: 261 ohms £1%, 1/4 w 705-7068-00 ¥Q704 | SOCKET, TRANSISTOR: same as XQT02 352-9902-00
R752 RESISTCR, FIXED, FILM: same as R751 T05-7068-00 XQT05 |SOCKET, TRANSISTOR: same as XQT01 352-9903-00
R753 RESISTOR, FIXED, COMPOSITION: same as R714| 745-1384-00 XQU06 |SOCKET, TRANSISTOR: same as XQT02 352-9902-00
R754 RESISTOR, FIXED, COMPOSITION: same as R714} 745-1394.00 XQ707 {SOCKET, TRANSISTOR: same as XQ702 352-9902-00
R745 RESISTOR, VARIABLE: composition; 250 ohms 376.4725-00 XQ708 ]SOCKET, TRANSISTOR: same as XQ702 352-6902-00
£20%, 1/4 w XY701 {SOCKET, CRYSTAL: 2 regulariy spaced contact 292-0082-00
RT56 RESISTOR, FIXED, FILM; 619 ochms 1%, 1/4 w 705-7086-00 positions, 0,486 in. ¢ to ¢ ea contact, 0,243 in.
R757 RESISTOR, FIXED, COMPOSITION: sume as R7368{ 745-1342-00 from center; cadmium plated phosphor bronze or
RTS8 RESISTOR, FIXED, COMPOSITION: same as RT36] 745-1342-00 beryiium copper; Hugh H. Eby part no. 8879
R759 RESISTOR, FIXED, COMPOSITION: same as RT23 145-1293-00 Y701 CRYSTAL UNIT, QUARTZ: 38,000 ke 280-5352-0C
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Figure 4-1, '786M-1 Stereo Generator, Rear View, Resistor Location
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Figure 4-2. 786M-1 Stereo Generator, Rear View, Capacitor Location
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B3 TBYOL W2 XQ705 TB721 XQ704 TB7O7 TBTOZ L703 TBT03 L702 XGr02 TB704 L70l XY70I
S . T8705
s TBTI0
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XQ70I
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XQ706 18719
X708
TBTIZ
TB720
T7Ot
8702 TB7I& XQ707 STOI HZ TB7I7 HI S703 TB7I3 TBTO8 TBTIE TBT7i4 CR702 TRYQ9
Figure 4-3, 786M-1 Stereo Generator, Rear View, Miscellaneous Parts Location
Y701 MPI L7QI Q702 R703 Q703 G707 Q706 Q704 Q705 L704  FL70Z
Q70 FL7O1
FLT703
FL704
Q708 FLY05
K701
TPTQ2 &
Jro2
M701 TPTOL &
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cTot RT286 oroz 5702 RT48 R755

Figure 4-4. 786M-1 Stereo Generator, Front View, Parts Location
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TD-637
786M-1 Stereo Generator
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Figure 5-1. 786M-1 Stereo Generator, Schematic Diagram
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