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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
defective as to design, workmanship or material, and which are returned to Collins at its factory, trans-
portation prepaid, provided:

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

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

(c) Failure of the equipment to operate in a normal and proper manner due to exposure to any
environmental condition in excess of those published in the equipment specification shall not
be deemed a defect within the meaning of this clause.

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

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

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

How to Return Material or Equipment If, 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 tothe tube manufacturer.)
Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to secure our
advice prior to the forwarding of the goods or failure to provide full particulars may cause unnecessary delay
in the handling of your returned merchandise.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Type number, name and serial number of
Product Support Division equipment
Cedar Rapids, Iowa (B) Date of delivery of equipment

(C) Date placed in service

(D) Number of hours of service

(E) Nature of trouble

(F) Cause of trouble if known

(G) Part number (9 or 10 digitnumber) andname
of part thought to be causing trouble

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

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

(J) Remarks

How to Order Replacemenl Parts When ordering replacement parts, you should direct your

order as indicated below and furnish the following informa-
tion insofar as applicable. To enable us to give you better replacement service, please be sure to give us com-
plete information.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Quantity required
Product Support Division (B) Collins part number (9 or 10 digit number)
Cedar Rapids, Iowa and description

(C) Item or symbol number obtained from parts
list or schematic
(D) Collins type number, name and serial number
of principal equipment
15 March 1965 (E) Unit subassembly number (where applicable)
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Cedar Rapids, lowa 52406 Area Code 319 365-8411 Cable : COLINRAD

TO: HOLDERS OF 180R-12 ANTENNA COUPLER AND 309A-9/9A ANTENNA COUPLER
CONTROL OVERHAUL MANUAL (523-0756467)

REVISION NO. 4 HIGHLIGHTS
This manual has been revised to conform to the latest version of ATA Specification No. 100
and this 4th revision replaces all previous editions of the 180R-12 Antenna Coupler and
309A-9/9A Antenna Coupler Control Overhaul Manual (523-0756467) including the overhaul
manual (523-0756465) and the illustrated parts catalog (523-0756466).

The illustrated parts catalog and the overhaul manual have been combined into a single
manual.

All information has been updated to reflect current production configurations with documented
revision history for previous configurations.

The disassembly and assembly sections have been revised to present the procedures in a
more practicable format that is annotated for ease of application.

The testing and troubleshooting sections have been expanded and include the use of the
special testers now available.

PUBLICATIONS ENGINEERING DEPARTMENT
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FOREWORD

This manual has been prepared in accordance with Air Transport Association Specification
No. 100 for Manufacturer's Technical Data. This manual will facilitate the effective,
continued operation of the 180R-12 Antenna Coupler and the 309A-9/9A Antenna Coupler
Control.

This manual contains all information required for shop testing, repair, and mechanical
overhaul and presents detailed circuit theory with emphasis on that which will be especially
helpful for effective troubleshooting. It contains complete performance tests and functional
checks that may be used to determine whether the equipment needs repair. Information
included in the illustrated parts list makes it possible to determine the Collins part number
and physical location of a part if its reference designation is known or the Collins part
number when only the physical location is known.

The following is a list of related publications.

PUBLICATION p Al({:’? IﬁlﬁlﬁgER
180R-12 Antenna Coupler and 309A-9/9A Antenna Coupler 523-0756464
Control Maintenance Manual
Radio Set AN/ARC-58 Technical Manual Overhaul T.O. 12R2-2ARC58-3
618T-1, 618T-1B, 618T-2, 618T-2B, 618T-3, 618T-3B 520-5970003
Airborne SSB Transceivers Overhaul Manual
18S-4C Transmitter-Receiver Instruction Book 520-5138000
618S-1 and 618S-4 Transceiver Instruction Book 520-5754000
8781.-13, 8781-18, and 878L-19 Antenna Coupler Module 523-0759584

Testers Instruction Book

Electromechanical Components Overhaul Manual 523-0757895

The following is a list of unusual or uncommon abbreviations and symbols that are used
throughout this manual.

SYMBOL/ABBREVIATION DEFINITION
P/O Part of
AR As required
Oct 1/67 23-13-0

Page ix



@ OVERHAUL

COLLINS

' | MANUAL
=/

309A-9

IBOR-12

399v-| 399w-1
C1026-68-pP
309A-9A
180R~12 Antenna Coupler, 309A-9/9A Antenna Coupler
Control, and 399V-1/399W-1 Adapters
Figure 1
23-13-0 Oct 1/67
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler

Control - Description and Operation
1. GENERAL.

This section presents the purpose, specifications, general description, and general theory
of operation of the 180R-12 Antenna Coupler and 309A-9/9A Antenna Coupler Control.
Refer to figure 1 for an overall view of the equipment. Figure 2 is a list of the equipment
covered in this manual.

NOTE: The nomenclature 309A-9/9A Antenna Coupler Control will be used throughout
this manual when the information applies to both the 309A-9 Antenna Coupler
Control and the 309A-9A Antenna Coupler Control.

COLLINS
EQUIPMENT DESCRIPTION PART NUMBER
180R-12 Antenna Coupler Electrically matches antenna to coaxial 522-3159-00

transmission line over carrier fre-
quency range of transmitter.

309A-9 Antenna Coupler Controls the operation of and supplies 522-3375-00
Control the servo and associated power to the
180R-12.
309A-9A Antenna Coupler Same as 309A-9 Antenna Coupler 522-4159-00
Control Control but designed for compatible
replacement of original equipment.
399V-1 Adapter Adapter used with 6185-4 Trans- 522-3559-00
ceiver and 18S-4C Transmitter-
Receiver,
399W=1 Adapter Adapter used with Radio Set 522-3560-00
AN/ARC-58.

Equipment Covered
Figure 2

2. PURPOSE OF EQUIPMENT.

The 180R-12 Antenna Coupler and 309A-9/9A Antenna Coupler Control form an automatic
hf impedance matching system that permits efficient operation of a transceiver through-

out the frequency range of 2 to 30 MHz by maintaining the swr encountered with a probe
type antenna below 1.3:1.

Oct 1/67 23-13-0
Page 1
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Figure 3 is a list of associated equipment.
COLLINS
EQUIPMENT PART NUMBER DESCRIPTION FUNCTION
618S-1/4 522-0060-006/522-1020-016 Transceiver | Transmit and receive rf
18S-4C 522-2106-004 Transceiver Transmit and receive rf
618T-1/2/3 522-1230-000/522-1501-000/ | Transceiver | Transmit and receive rf
522-1660-000
618T-1B/2B/3B | 522-4828-001/522-4829-001/ | Transceiver | Transmit and receive rf
522-4830-001
AN/ARC-58 522-0831-000 Transceiver Transmit and receive rf

Associated Equipment
Figure 3

3. EQUIPMENT SPECIFICATIONS.

Figure 4 lists the specifications of the 180R-12 Antenna Coupler and 309A-9/9A Antenna

Coupler Control.

CHARACTERISTIC

SPECIFICATION

Design specifications

ARINC characteristic

309A-9/9A: 3/8 short ATR

TSO FAA TSO C-31 (Category b).
Physical specifications 180R-12 399vV-1 399W-1  309A-9 309A-9A
Weight (pounds) 23 1.0 0.8 10 9.7
Size (inches)
Length 18.75 maximum 3-5/16 3-5/16 14-1/2 14-3/4
+1/16 +1/16
Width 8.310 maximum 2-1/4 2-1/4 3-11/16 3-11/16
(Cont) +1/32 +1/32
23-13-0 Equipment Specifications (Sheet 1 of 5) Oct 1/67
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CHARACTERISTIC SPECIFICATION
Size (inches) (Cont) 180R-12 399v-1 399W-1 309A-9 309A-9A
Height 7.50 maximum 4-3/4 4-3/4 7-23/32 7-23/32

+1/32 +1/32
Environmental specifications

Ambient temperature

180R-12 -73 to +71 °C (-99 to +160 °F).
309A-9/9A =54 to +71 °C (-65 to +71 °F).
Ventilation The coupler unit is cooled by radiation and convection

with the ambient air in the vertical fin area. An internal
blower transfers heat from the equipment to the case.

The coupler control unit is cooled with external ambient
air flowing at the rate of 24 pounds/hour at 55 °C

(131 °F) with 1 inch of water pressure differential be-
tween rear intake and bottom exhaust. The 399V-1
Adapter unit is cooled with external ambient air flowing
at the rate of 5 pounds/hour with 0.15 inch of water
pressure differential across the chassis.

Shock Meets paragraph 4.5, procedure V, MIL-E-5272C
amended January 20, 1960. Electrical operation of units
during shock is not required, but operation is required

after test.

Humidity Meets paragraph 4.4, procedure I, MIL-E-4272C, except
only 5 cycles (120 hours) and 100% humidity.

Altitude Withstands 18 kv peak at 45,000 feet when 180R-12
Antenna Coupler is mated with aircraft lightning
arrester.

Vibration Refer to figure 5.

Explosion The 180R-12 is sealed and considered not to be an

explosion hazard. The 390A-9/9A has no requirement
to be explosion proof.

Pressurization 180R-12 399vV-1 399W-1 309A-9 309A-9A
22 psia None None None None
(7.5 psig)
Leak rate 5 micron cubic feet/hour maximum.
Oct 1/67 Equipment Specifications (Sheet 2 of 5) 23-13-0
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CHARACTERISTIC SPECIFICATION

Electrical specifications
Carrier frequency range 2.0 to 30.0 MHz.

Power requirements

Ac input power 105 to 125 volts, 380 to 420 Hz, 3-phase, 0.6 ampere
maximum.

Dc input power 26 to 30 volts, approximately 250 ma.

Rf input power 1200 watts pep. maximum, 500 watts average; 100 to

150 watts during tuning.

Antenna terminal voltage Withstands 18,000 volts peak at 45,000 feet when 180R-12
Antenna Coupler is mated with aircraft lightning

arrester.

Type of emission Proper matching (tuning) possible with steady CW or AM
carrier. Operation with CW, AM, SSB, and FSK.

Tuning accuracy Within 1.3:1 swr with 100 watts of input power when the

swr is greater than 1.6:1 and with 72 watts of input
power when the swr is greater than 1.7:1.

Duty cycle
2 to 3 MHz 5 minutes on and 5 minutes off.
3 to 30 MHz Continuous duty.
Duty cycle is dependent upon antenna impedance, trans-
mitter duty cycle, transmitter power output, and
ambient temperature.
Tuning time 16 seconds maximum; this is in addition to the basic
transmitter tuning time.
Efficiency EFFICIENCY
NOMINAL MINIMUM
f (MHz
st %) %)
2.0 23.6 20.0
2.2 40.0 34.0
2.4 43.1 37.0
2.8 57.8 50.0
(Cont) 3.0 62.5 56.0
Equipment Specifications (Sheet 3 of 5)
Figure 4
23-13-0 Oct 1/67
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Efficiency (Cont) EFFICIENCY
NOMINAL MINIMUM
f (MH
L %) %)
3.1 68.2 61.0
3.2 73.2 66.0
3.3 73.8 66.0
3.4 73.9 66.0
3.6 74.0 67.0
4.0 61.5 52.0
4.5 56.0 48.0
5.2 38.6 32.0
6.5 44.6 37.0
7.0 56.0 47.0
8.0 67.0 60.0
9.0 64.0 58.0
10.0 60.0 54.0
11.5 66.0 59.0
12.0 80.0 75.0
13.4 52.0 45.0
14.0 45.0 40.0
15.0 67.0 62.0
16.0 82.0 78.0
17.2 85.0 81.0
19.0 90.0 85.0
21.0 90.0 85.0
23.0 90.0 85.0
24.0 90.0 85.0
25.0 90.0 85.0
27.0 90.0 85.0
29.0 90.0 85.0
30.0 90.0 85.0
Output impedance Matches the characteristics of either the Boeing 727 tail

probe hf antenna or the Boeing 707 hf antenna.

Oct 1/67 Equipment Specifications (Sheet 4 of 5)
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CHARACTERISTIC SPECIFICATION

Protective devices The 180R-12 has pressurized construction. A thermo
switch is provided that prevents operation of the
coupler above a safe operating temperature. In the
event of coupler arcing, the system is disabled until a
new frequency is selected.

Equipment Specifications (Sheet 5 of 5)
Figure 4

4. EQUIPMENT DESCRIPTION.

A. Mechanical Description.

(1) 180R-12 Antenna Coupler. (Refer to figure 6.)

The mechanical components of the 180R-12 Antenna Coupler include two drum
assemblies (one ceramic and one metal), a tap assembly, two servo motors, a
gear train, and a phasing-loading discriminator assembly.

All components of the 180R-12 Antenna Coupler, except for the phasing-loading
discriminator assembly, are packaged in a pressurized case. The phasing-
loading discriminator assembly is mounted externally on the coupler unit and
may be removed without breaking the pressurization seal. An internal blower
circulates pressurized dry nitrogen around the tuning elements and through
the double-walled case that serves as a heat exchanger.

Primary power and control connections are made through connector J7. Rf
input power is connected to connector J1, and rf output power is connected
through P6 to the antenna.

(2) 309A-9/9A Antenna Coupler Control.

Housed in a 3/8 short ATR case, the 309A-9/9A Antenna Coupler Control is
nonpressurized and is intended for installation in the equipment rack of the
aircraft. Control cable plugs and an air inlet are located on the rear of the unit.
The 309A-9A version has two rf connectors mounted on the front panel. Removal
of the cover provides access to the main chassis and four plug-in electronic
modules.

The 309A-9/9A requires external cooling air at the rate of 24 pounds per hour
at 55 °C (131 °F) with 1 inch of water pressure differential between rear intake
and bottom exhaust.

23-13-0 Oct 1/67
Page 6
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RF QUTPUT TAP CERAMIC DISCRIMINATOR
(P6) L2 c3 ASSEMBLY LI (AT HOME) DRUM ASSEMBLY RF INPUT (JI)
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REL AY RELAY ci026-16-P

180R-12 Antenna Coupler Removed From Case
Figure 6
(3) 399V-1 Adapter.
The 399V-1 Adapter is housed in a 2-1/4- by 2-7/8- by 4-3/4-inch ventilated
junction box designed for convenient stud mounting in the equipment rack of the

aircraft.

The adapter requires external cooling air at the rate of 5 pounds per hour with
0.15 inch of water pressure differential across the chassis.

(4) 399W-1 Adapter.

The 399W-1 Adapter is housed in a 2-1/4- by 2-7/8- by 4-3/4-inch junction box
designed for convenient stud mounting in the equipment rack of the aircraft.

B. Electrical Description.

(1) 180R-12 Antenna Coupler.

The 180R-12 Antenna Coupler matches antenna impedance to a nominal 50-ohm
line, provides a receive only rf signal path directly from the antenna when the

23-13-0 Oct 1/67
Page 8
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network is not tuned, transforms antenna impedances to values the tapped coil
can tune, compares rf line voltage and current to provide polarized error
signals that control tuning, and protects the entire hf system from high-
voltage arc-over and lightning-caused transients.

(2) 309A-9/9A Antenna Coupler Control.
The 309A-9/9A Antenna Coupler Control converts 3-phase primary power to the
voltages required for coupler operation, interprets the error signals from the
coupler, automatically controls the coupler and transceiver during the tuning
cycle, and filters all interconnecting control lines to the transmitter.

(3) 399V-1 Adapter.

The 399V-1 Adapter is a relay switch and series resistor that reduces rf power
from the 18S or 618S transceiver to the coupler during the coupler tuning phase.

(3) 399W-1 Adapter.

The 399W-1 Adapter is a relay switch that provides transmitter-receiver
switching of Radio Set AN/ARC-58.

C. Controls and Indicators.

(1) 180R-12 Antenna Coupler.
No operating controls or switches are located on the 180R-12.
(2) 309A-9/9A Antenna Coupler Control. (Refer to figures 7 and 8.)

The 309A-9/9A includes a performance monitoring system consisting of a 12-
position selector switch and a center-0 meter. The switch permits convenient
checking of the operation of the antenna coupler systems.

The meter consists of a +50-microampere movement from center 0 with a
scale calibrated from 0 to +10 and 0 to -10. Go or no-go conditions are indi-
cated by red-green scales located beneath the units scale. When the selector
switch is rotated, indications in the green scale designate normal operating
conditions, and indications in the red scale designate abnormal conditions.

5. THEORY OF OPERATION.

A. General.

The 180R-12 Antenna Coupler, with the 309A-9/9A Antenna Coupler Control, auto-
matically matches the antenna input impedance to the output impedance of the
transceiver each time a new transmitter frequency is chosen.

Oct 1/67 23-13-0
Page 9
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309A-9/9A Antenna Coupler Control,
Controls and Indicators
Figure 7

23-13-0 Oct 1/67
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NO. CONTROL DESCRIPTION FUNCTION
1 | Meter A +50-microampere, | Indicates normal and abnormal operating
center-0 meter conditions in the antenna coupler
system.

2 ARC Indicator fuse When open indicates that arcing has
INDICATOR occurred in the 180R~-12 as a result of
(1/4 AMP) excessive voltage or insufficient inter-

nal pressure.

3 | RECHANNEL Pushbutton switch Initiates a complete new tuning cycle for
the 180 R-12 to retune at the selected
operating frequency.

4 | Selector switch 12~position wafer Checks operation of antenna coupler

switch system in conjunction with meter.
INPUT Measures each phase of the 400-Hz, 3-
VOLTAGE phase power required to operate the
180R-12 and 309A-9/9A.
PHASE 1
PHASE 2
PHASE 3
28 VDC Measures the rectified power supply
voltage.
PHASING Monitors the operation of discriminator
DISCRIMINATOR if rf power is available.
LOADING Monitors the operation of discriminator
DISCRIMINATOR if rf power is available.
FORWARD Measures the forward component of
POWER transmitting power,
REFLECTED Measures the reflected component of
POWER transmitting power.
PRESSURE Checks for a minimum pressure level
in the 180R-12 case.
ARC INDICATOR Checks the condition of the arc indicator
fuse.
AC TUNER Monitors the ac component of tuning
CURRENT loop control power.
DC TUNER Monitors the dc component of tuning
CURRENT loop control power.
309A-9/9A Antenna Coupler Control, Functions of Controls and Indicators
Figure 8
Oct 1/67 23-13-0
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The following is a block diagram discussion of the theory of operation of the 180R-12
Antenna Coupler and the 309A-9/9A Antenna Coupler Control in an hf communication
system.

Simplified Theory of Operation.

(1) General.

@)

An automatic antenna coupler is essentially a closed tuning loop with a controller.
The tuning loop performs the actual matching, while the controller provides the
necessary control and coordinating functions,

Tuning Loop.

As shown in figure 9, the tuning loop consists of the discriminator, the servo
control, the servo amplifiers, the servo motors, and the tuner. The discrimi-
nator sends signals that indicate the extent of phasing and loading error to the
servo control for interpretation. The servo control determines corrective
action and provides outputs that are amplified to drive the servo motors that
adjust the tuning elements in the tuner. As the tuner is adjusted, the phasing
and loading error sensed by the discriminator changes, thus completing the
loop. The tuning loop performs only when it is turned on by the controller.

r—————nn——___—_"—__—__ﬁYY
TRANSMITTER DISCRIMINATOR TUNER

TUNING
LooP SERVO
MOTORS

SERVO SERVO
CONTROL AMPLIFIERS

CONTROLLER

Automatic Antenna Coupler, Simplified Block Diagram
Figure 9
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(3) Controller.

The controller turns on the tuning loop when either demand surveillance or
command surveillance conditions exist.

Demand surveillance conditions exist when information from the discriminator
indicates the presence of excessive reflected power during a normal trans-
mission. The tuning loop is turned on and kept on until the reflected power has
diminished sufficiently. This self-monitoring method automatically maintains
an efficient match.

Command surveillance conditions exist when information from the transmitter
control indicates that a new frequency has been selected. In this case, the con-
troller shifts into an automatic tuning sequence where transmitter rf power and
keying are controlled, in addition to tuning loop control, until an efficient match
at the new frequency has been achieved. This method ensures an immediate
tuneup when the frequency is changed.

C. Functional Theory of Operation.

(1) General.

Oct 1/67

Operational control of the 180R-12 Antenna Coupler is automatically maintained
by the 309A-9/9A Antenna Coupler Control. The basic controlling element is

a 12-position, motor-driven, stepper switch located in the relay control module.
Six of the positions set the individual modes of home, standby, rf-on, tune,
operate, and fault. The remaining six positions provide reset control functions
when recycling to begin a new tuning sequence.

When a new transmitter frequency is chosen or when there is a manual rechannel
command to the control, the 309A-9/9A Antenna Coupler Control is alerted and
resets its circuits and the tuning elements of the 180R-12 Antenna to the home
(starting) condition. When this condition is satisfied, the control and coupler
advance to a standby (receive only) mode and wait for the transmitter to be
keyed.

When the transmitter is keyed, the control holds the key and advances to the rf-
on mode. This enables the transmitter at reduced rf power, connects the tuner
into the rf circuit, and activates the tuning loop. The discriminator senses the
presence of forward power and commands the relay control to advance to the
tune mode. In the tune mode, the relay control monitors the performance of

the tuning operation and, if required, controls the extension of the low-frequency
range of the tuner. Highfrequency range extension is automatically accomplished
by the tuner from band information obtained from the transceiver control. When
the tuner has reduced the reflected power sufficiently, the relay control delays
the advance to the operate mode for an additional second to ensure that an
efficient match does exist. When the relay control advances to the operate mode,
the tuning loop is deactivated, the transmitter key hold is released, and the
transmitter is restored to full rf power capability.

23-13-0
Page 13
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In the operate mode, reflected power is monitored every time the transmitter
is keyed, and if excessive swr is in evidence, the relay control activates the
tuning loop to regain and thereby maintain an efficient match.

If arc-over should occur in the coupler at any time (except while tuning) or if
the coupler, during the tuning phase, is unable to provide an efficient match
within 30 seconds, the relay control switches to the fault mode, disabling
transmitter rf output. The tuner is also disconnected from the circuit, and a
bypass path is provided to permit reception with minimum attenuation. The
fault mode is canceled by a normal rechannel command,

Figure 15 is a functional block diagram of the 180R-12 Antenna Coupler and
the 309A-9/9A Antenna Coupler Control. The tuning loop consists of loading
discriminator T2, phasing discriminator T3, the servo-control module, two
servo-amplifier modules, coil and tap servo motors Bl and B2, and tuner L1,
The relay control module, which functions as the controller that turns on the
tuning loop by supplying controlled ac and controlled dc power, contains the
basic controlling element; 12-position stepper switch S1 driven by switch-
drive motor Bl1,

(2) Functional Details,

(@) Recycle and Homing Function (Reset, Home, and Standby Modes). (Refer
to figure 15,)

The coupler and control are normally in one of three stable modes: standby,
operate, or fault. A rechannel command will recycle the coupler and
control from the operate or fault mode through the resets and home modes
to the standby mode, where the coupler and control are ready to tune. If
the coupler and control are already in standby mode, a rechannel command
is disregarded.

When the coupler and control are in the standby mode, a ground on the
rechannel line is prevented from energizing motor control relay K8 by
recycle/fault sequencer section SID(R) being open in position 2 (standby
mode). Therefore, switch-drive motor Bl will not operate, and the coupler
and control remain in the standby mode ready to tune. However, the ground
on the rechannel line does energize standby interlock relay K5 to open the
standby line and thereby prevent a premature advance of the coupler and
control to the rf-on mode during the rechanneling operating of the trans-
ceiver control.

When the coupler and control are in one of the other stable modes of
operate or fault, a momentary ground on the rechannel line is permitted,
by the recycle/fault sequencer in position 5 or 6, to energize motor control
relay K8 and initiate the recycle function.

NOTE: The recycle/fault sequencer also permits the initiation of the
recycle function in position 3 (rf-on mode), position 4 (tune mode),
and positions 7 through 12 (resets mode). This is to synchronize the
system at installation or after repairs have been made,.

23-13-0 Oct 1/67
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Energized motor control relay K8 applies a ground through energized
standby interlock relay K5 to the rechannel line to ensure the completion

of the recycle function through the resets mode. The ground from the motor
control relay is also applied to the gear locks in the coupler, releasing
them, and to the AM control line to set a SSB/AM transceiver for AM
operation, At the same time, the motor control relay applies power to
switch-drive motor Bl, which advances all sections of stepper switch S1
through the resets mode (positions 7 through 12 of S1).

As the stepper switch advances through the resets mode, the fault timer
is reset and inhibited, and the tuning loop is turned on preparatory to the
homing function as follows:

1. Fault timer CR54 is reset and inhibited by mode support section
S1D(F).

2. Choppers G1 and G2 (in the servo-control module) are turned on
because ac control relay K2 is energized through mode status
section S1C(F).

3. The mode status section disables the transmitter by placing a ground

on the transmitter hold line and inhibits delay timer CR52 to ensure
that tune /operate gate relay K9 is deenergized to allow controlled ac
power to be applied to coil and tap servo motors Bl and B2 from the
energized ac control relay.

4. Controlled dc power is applied to the coil and tap servo motors and to
the servo-amplifier modules by dc override section S1A(F).

The tuning loop is now turned on and ready for the homing function.

When the recycle/fault sequencer section has been driven to position 1
(home mode) by switch-drive motor B1, the rechannel ground circuit to
motor control relay K8 is opened, deenergizing the motor control relay,
which then turns off the switch-drive motor. The standby interlock relay
remains energized if the rechanneling operation of the transceiver control
is still in progress to prevent a premature advance to the rf-on mode after
the homing function of the coupler is completed.

With the stepper switch in position 1 (home mode), the tuning elements are
set to their home or starting positions and bypassed to permit normal
receiver operation. Tuner coil L1 is driven home (with the tap mechani-
cally following) by the application of a positive coil homing voltage from coil
override section S1A(R) through chopper G1 and the coil servo-amplifier
module to coil servo motor Bl. Enable section S1E(R) ensures that series
coil L2 is shorted out of the rf circuit by opening the hold circuit to low-
set relay K7 and allowing relay K5 to deenergize. Series capacitor C3 is
shorted out of the rf circuit by mode support section S1D(F) in positions 12
and 1 by energizing cap-out solenoid K1 and setting the capacitor knife
switch to its closed position. A receiving path to the antenna, bypassing the
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tuning elements, is provided by tuner bypass section S1C(R) by energizing
coupler bypass relay K8 and antenna/interlock relay K9. The dual purpose
antenna/interlock relay also opens the key interlock line through thermo-
switch S3 and causes interlock relay K4 to drop out, opening the keying
interlock lines and disabling transmitter rf output,

When tuner coil L1 reaches its home position, as sensed by coil limits
switch S2, the sequence hold line is grounded, causing motor control
relay K8 to energize through tune sequencer S1E(F) in position 1, Stepper
switch motor Bl operates until the sequence hold circuit is opened by the
tune sequencer advancing from position 1 to position 2 (standby mode).

In the standby mode, the tuning loop is turned off by the mode status and dc
override switches in the control. The fault timer, which was momentarily
enabled by the recycle/fault sequencer during the recycle function, is
disabled. The tuner remains bypassed and the keying interlocks are still
open, Tune indicator S1B(R) opens the circuit to the normally open tune
indicator control line.

() Tuning Function (RF-On and Tune Modes).

Advance from the standby mode to the rf-on mode occurs when the trans-
mitter is keyed. Keying the transmitter applies a ground through the
interconnect wiring to the standby line, energizing motor control relay

K8 and operating the step switch motor until the circuit is opened by tune
sequencer section S1E(F) advancing to position 3 (rf-on mode). Tuner
bypass control section S1IC(R) transfers the rf circuit back through the
tuner by deenergizing coupler bypass relay K8 and antenna/interlock relay
K9. The antenna/interlock relay also completes the interlock circuit, en-
abling transmitter rf power. The tuning loop is turned on by mode support
section S1D(F) energizing key/dc control K1 and ac control K2. The mode
support section also provides a ground on the tune power control line
requesting reduced transmitter rf power. Enable control section S1ER),
which has enabled the forward power trigger since the recycle function,
now holds the transmitter keyed by maintaining a ground on the key line
through energized key/dc control K1, Had the transmitter been keyed
during the recycle /homing phase, the control would have automatically
advanced from the standby mode to the rf-on mode when standby interlock
relay K5 dropped out.

NOTE: This is a general description of the transition from standby to rf-
on modes. Refer to the control chassis, control line interconnect
wiring, and transceiver diagrams to determine variations peculiar
to a specific installation.

The fault timer and the arc relay are now enabled through recycle /fault
sequencer section S1ID(R) in position 3, Enable section S1IE(R) provides a
holding circuit for the arc relay should it receive a momentary energizing
pulse from the coupler.

Since the transmitter is now enabled by the keying interlocks, rf power is
present in the antenna coupler. Reflected power detector T1 senses the

23-13-0 Oct 1/67
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presence of reflected power, caused by the tuner being in the home position,
and fires reflected power trigger CR51. The reflected power trigger inhibits
the delay timer to ensure that tune /operate gate relay K9 remains de-
energized to hold the gear locks released. Forward power detector CR2
senses the presence of forward power and fires enabled forward power
trigger CR53, energizing rf-on relay K10. The rf-on relay completes a
ground circuit from the normally closed contacts of tune /operate gate

relay K9 through the tune sequencer to energize motor control relay K8,
Stepper switch motor Bl operates until the tune sequencer opens the circuit
in position 4 (tune mode). Blower control section S1B(F) now applies voltage
to fan B3 in the coupler.

Tuner L1 tuning, which began in the rf-on mode, continues in the tune mode.
The loading and phasing discriminators (T2 and T3) sense the presence and
magnitude of mismatch and control the outputs of servo-control choppers
Gl and G2, The outputs are amplified to drive the coil and tap servo
motors (Bl and B2) that adjust the tuning elements of the tuner to reduce
the mismatch. The input sensitivity of the servo-control module is selected
by the band information from the transceiver to compensate for the varying
sensitivity of the discriminators in different frequency ranges.

Band C or D information (when applicable) is applied to motor-driven high-
set switch S1, completing the circuit to insert series capacitor C3 into the
rf circuit when the position of the tuner coil requests it.

If the tap, which was driven away from home position when the tuner began
tuning in the rf-on mode, returns to the home position, limit switch S6
energizes coil add relay K3. This allows coil override section S1A(R)

(in position 4) to apply a negative coil homing voltage to servo-control
chopper G1, The tuner coil is forced further away from its home position
until the tap follows, opening limit switch S6, If the tuner coil reaches its
high limit, limits switch S2 energizes low-set relay K7 that, in turn,
energizes coil-in relay K5, inserting series coil L2 in the rf circuit. Series
coil L2 stays in the rf circuit through the holding action of enable section
S1E([R). This additional inductance allows the tuner coil to tune away from
its limit.

As tuning progresses, reflected power decreases to a point where the signal
from the reflected power detector can no longer fire reflected power trigger
CR51. With the inhibit removed, delay timer CR52 permits tuning to con-
tinue for one more second to ensure that an efficient match is achieved before
energizing tune /operate gate relay K9. The energized tune /operate gate
relay allows the gear locks to be applied to the tuner elements, removes
controlled ac power from the coil and tap servos, and energizes motor
control relay K8 through its normally open contacts, energized rf-on relay
K10, and tune sequencer section S1E(F). Stepper switch drive motor Bl
operates until the tune sequencer, advancing to position 5, opens the circuit,
placing the control in the operate mode. The holding of the transmitter key
is now released by the opening of enable switch section SIE(R). The tuning
loop and the coupler fan are turned off by mode support section S1D(F)
opening and deenergizing ac control relay K2 and key/dc control relay K1,

23-13-0
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Mode support section S1D(F) also returns the transmitter to full rf power
and SSB capability by removing the ground from the tune power and AM
control control lines, Fault timer CR54 is reset and inhibited by mode
support section S1D(F). Mode status section S1C(F) supplies a ground on
the complete tune line, and tune indicator control section S1B(R) opens the
circuit to the normally open tune indicator control line once again.

Operate Mode.

Each time the transmitter is keyed, ac control relay K2 and key/dc control
relay Kl are energized, applying power to the fan and partially activating
the tuning loop; controlled ac power is not applied to the tap and coil servo
motors because tune /operate gate relay K9 is energized. If reflected power
becomes excessive, reflected power trigger CR51 fires to inhibit and reset
delay timer CR52, deenergizing tune /operate gate K9. Controlled ac power
is applied to the tap and coil servo motors, and the gear locks are released,
allowing the tuning loop to make the adjustment necessary to regain and
thus maintain an efficient match. The delay timer again ensures that a

true match is achieved before applying the gear locks and deactivating

the tuning loop.

Fault Mode.

The coupler and control are placed in the fault mode if arc-over occurs in
the coupler or if the tuning function is not completed within 30 seconds. If
arc-over occurs across coupler gap Gl or G2, a momentary pulse will
initially energize arc indicator relay K6. Enable section S1E(R) will hold
the arc indicator relay energized and complete a circuit through recycle/
fault sequencer section S1D(R) to energize motor control relay K8, If
fault timer CR54 has been enabled by the recycle/fault sequencer in posi-
tions 3 through 4 for 30 seconds, it fires through recycle/fault sequencer
section S1D(R) to energize motor control relay K8. In either case, stepper
switch drive motor Bl operates until the particular circuit is opened by
the recycle/fault sequencer advancing to position 6 (fault mode).

In position 6, mode status section S1C(F) completes a circuit, overriding
the delay timer, and energizes tune/operate gate relay K9, ensuring that the
tuning loop is deactivated. Tuner bypass control section S1C(R) allows
coupler bypass relay K8 and antenna/interlock relay K9 to switch the tuner
out of, and the receiver load into, the rf circuit. The antenna/interlock
relay also opens the key interlock line, causing interlock relay K4 to de-
energize and thereby to disable transmitter rf power.

Coupler Temperature Protection.

Thermoswitch S4 provides phase 2 ac power to the coil and tap servo-
motor reference windings, allowing them to act as heaters when the
temperature falls below -25 °C,

Thermoswitch S5 provides phase 2 ac power to the coupler fan when the

temperature rises above 50 °C.
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Thermoswitch S3 opens the interlock circuit and disables transmitter rf

power if the coupler temperature rises above 100 °C.

D, Detailed Theory of Operation.

@)

Oct 1/67

Phasing Discriminator. (Refer to figure 10A.)

The discriminator consists of rectifier gates CR6 and CR5, algebraic adder

R9, and 90° phase shift sampler T3, C12, and C13.

Rf line current induces a voltage (e; + eg) into the secondary of transformer T3.
Voltage e; + eg is 90° out of phase with line current because of transformer
coupling. Positive half-cycles of this induced voltage forward bias diode CR#6,
as shown by e'y, and reverse bias diode CR5, as shown by e'g. Conversely,

negative half-cycles reverse bias diode CR6 and forward bias CRS5,

(A)

L9

f R JWY\T PHASING DISCRIMINATOR

ci7 f

cie
E ;[:

AAAAAAAAA
WWWWWA

SERVO GROUND

+
| LINE VOLTAGE 3,
LINE CURRENT | e3 AND 'z
| ‘ + |
LINE VOLTAGE e te, 3
e3 AND o3 e AND ep *
e +e, 0
| AND o3 CAPACITIVE = l =

RESISTIVE

ANTENNA PHASED
CONDITION

EFFECT OF PHASE

ON DIODE SWITCHING 0 70792

Phasing Discriminator, Simplified Schematic Diagram
Figure 10
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Rf line voltage is sampled by voltage divider C12 and C13, Voltage €g across
capacitor C13 is in phase with the line voltage. Positive half-cycles of this
voltage (eg) forward bias both diodes, as shown by e's, through bypass capacitors
C14 and C17.

Figure 10B shows the conditions that exist when the antenna is properly tuned.
Line voltage and line current are in phase. Induced voltage e] + ey is 90° out
of phase with line current because of the transformer coupling. During positive
half-cycles of line voltage, both diodes are forward biased by voltage e's.
During the period that both diodes are forward biased by e'3, induced voltage

e] + eg is first negative and then positive. When the induced voltage is negative,
diode CR5 is forward biased by e'y, which aids bias voltage e's; diode CR5
conducts, causing voltage drop Eg across resistor R9. Voltage drop Eo creates
a charge on filter capacitor C15. Also, when the induced voltage is negative,
diode CR6 is reverse biased by voltage e';, which cancels forward bias e'g;
diode CR6 does not conduct. Then, and still during the positive half-cycle of
line voltage, the polarity of induced voltage e; + e, reverses. Now diode CR6
conducts, causing voltage drop E; across resistor R9; CR5 ceases to conduct.
Voltage drop E; creates a charge on filter capacitor C16. Because line current
and line voltage are in phase when the antenna is properly tuned, the phase dif-
ference (introduced by the transformer) between the bias voltages is exactly
90° (1/4 of a cycle). Each diode conducts for an equal period of time, and the
effect of the equal and opposing resultant voltages E; and Eg is canceled in the
filters. No dc error voltage is generated.

Figure 10C shows the effect that a capacitive or inductive antenna has on induced
voltage e1 + e9 during the positive half-cycle of es.

When the antenna is capacitive, line current leads line voltage. Induced voltage
e1 + eq still leads line current by 90°, but it now leads line voltage by the sum
of 90° plus the phase shift caused by the capacitive antenna. The sine wave
represented by dashes in the figure shows this relationship of voltage e tegto
voltage eq. Diode CR6 conducts for a longer period of time than does diode
CR5. The resultant positive charge on capacitor C16 is greater than that on
capacitor C15. The output is positive and proportional to the phase shift of line
current leading line voltage.

The sine wave represented by dots in figure 10C shows the relationship of induced
voltage e; + €y to voltage e, when the antenna appears inductive. Diode CR6
conducts ]for a shorter period of time than does diode CR5, The resultant

charge on capacitor C16 is less positive than the charge on capacitor C15 so

that the output appears negative and is proportional to the phase shift of line
current lagging line voltage.

Loading Discriminator. (Refer to figure 11))

For efficient power transfer, the 180R-12 coupler must present a 50-ohm load
to the transmitter. A relationship exists between the magnitudes of rf voltage
and rf current when the load is 50 ohms. When the load impedance is less than
50 ohms, rf current increases and rf voltage decreases, The opposite is true
when the load impedance is greater than 50 ohms. The loading discriminator
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Loading Discriminator and Forward Power Detector,
Simplified Schematic Diagram
Figure 11

compares the magnitude of rf current with the magnitude of rf voltage and gen-
erates a polarized dc error signal that represents the amount and direction of
loading mismatch.

Line current induces voltage ey into the secondary of transformer T2. Phase
shift is eliminated by the swamping effect of resistor R3, Diode CR3A conducts
during half-cycles of voltage ey, developing voltage drop Eg across resistor R4,
At the same time, line voltage is applied to voltage divider C4 and C5 (coil L6
compensates for distributed circuit capacity). Voltage eg across capacitor C5
causes half-cycle current to flow through R5, developing voltage drop Egj.

When the amplitude relationship of line current to line voltage indicates proper
loading, voltage drop Eo is equal and opposite to voltage drop Eg, and the dc
error voltage across the output is zero. If the load is less than 50 ohms, line
current increases while line voltage decreases, causing voltage drop Eg to be
greater than voltage drop E3. The dec error voltage output becomes proportion-
ately negative. The opposite is true if the load is greater than 50 ohms, Diode
CR3B shorts out resistor R5 during the unused half-cycle of line voltage. Diode
CR3A blocks current flow during the unused half-cycle of line current, Capacitor
C4 is adjusted to give 0 error voltage output when the load is a pure resistance of
50 ohms.

Forward Power Detector. (Refer to figure 11.)
Diode CR2 samples induced voltage ey that represents line current during the

half-cycle not used by the loading discriminator. A positive signal output is
generated when line current is present.
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(4) Reflected Power Detector. (Re-
fer to figure 12.)

T L10
The reflected power detector n ' — SERVO GROUND
develops a dc error signal pro- ” . $H ;ﬂr\c's
portional to the deviation of the |
swr from 1.0:1. The swr

deviates from 1,0:1 when the
antenna impedance is not 50
ohms and resistive.

Line current induces voltage

e9 into the secondary of trans-
former T1. Voltage eg appears
across resistor R1 and is in
phase with line current because
of the low value of resistance

REFLECTED POWER
TPO-T7451-01t

presented by resistor R1. Reflected Power Detector, Simplified
Schematic Diagram
Line voltage is sampled by Figure 12

voltage divider C1 and C2
(coil L2 compensates for distributed circuit capacitance). The voltage across
C2 appears across resistor R2 and is shown by ej.

The values of the circuit elements are such that when the swr is 1.0:1 (line
current in phase with line voltage and a load of 50 ohms), voltage e; equals
voltage eo. Since the voltages (e; and eg) are equal and opposite, tllley cancel
and diode CR1 does not conduct. No signal output is generated.

A positive signal output is generated whenever diode CR1 conducts. When the
load is less than 50 ohms, line current increases and line voltage decreases.
Voltage eg increases and voltage e; decreases. Diode CR1 will conduct during
the half-cycles when its anode is more positive than its cathode. When the load
is greater than 50 ohms, line current decreases and line voltage increases.
Diode CR1 will conduct during the half-cycles when its cathode is more negative
than its anode.

When the antenna is not resistive, line current is not in phase with line voltage.
Voltage e9 is not in phase with voltage e; and, therefore, they do not cancel
each other even when they are equal. Diode CR1 conducts during the half-cycles
when voltage eg causes its anode to be more positive and also during the half-
cycles when voltage e; causes its cathode to be more negative.

(5) Fault Timer. (Refer to figure 13.)

The fault timer uses CR54, an scr (silicon-controlled rectifier). When trig-
gered at its gate, an scr conducts and continues to conduct until the anode
circuit is opened.

The timer is enabled by motor driven switch S1D(R) at the beginning of the tuning
phase, and a small current (insufficient to energize motor control relay KS8)
flows in the RC network. This develops a charge on capacitors C16 and C17.
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When the coupler becomes properly

28 VvDC
tuned, the motor~driven switch ‘e
advances to the operate mode, and
section S1D(F) shorts capacitors SID (F | SID(R)
C16 and C17 to ground. The b =3
control must advance to the oper- & 2329
ate mode within 30 seconds or the —
charge on capacitor C17 will c23
reach the threshold of the scr 2 ros Sroo  $Roa J;
gate. If this occurs, CR54 will 3 3 3 CRS4
conduct and energize motor control AR (5o o S
relay K8. The motor-driven R22 e o7 L cs A
switch in the control advances ;l; ; ; PO 7485-01

until switch section S1D(R)opens
the anode circuit of the scr in the
fault mode position.
Fault Timer, Simplified
(6) Reflected Power Trigger and Schematic Diagram
Delay Timer. (Refer to figure 14.) Figure 13

The reflected power trigger and
delay timer use scr's CR51 and CR52.

A positive signal, indicating the presence of reflected power, gates scr CR51
during positive half-cycles of the 21.5 volts ac. The negative half-cycles of the

ac voltage reverse bias diode CR34 and open the anode circuit. The gate circuit
continues to operate as long as the positive reflected power signal is present.
Capacitor C13 (in the RC network of the delay timer) is prevented from developing
a charge and thus inhibits the timer. When the reflected power signal diminishes
sufficiently, scr CR51 no longer fires, and capacitor C13 charges through diode
CR34. After 1 second, the charge on capacitor C13 gates on scr CR52, energizing
relay K9 on positive half-cycles of the ac voltage. The negative half-cycles
reverse bias diode CR39, opening the anode circuit of the scr. As long as

TRIGGER DELAY
21.5 VAC

K9 CR39

—— 21.5 VAC

RIS
35 RI9 )

CR34 ci4

INHIBIT
j;\ c25

REFLECTED POWER

cis J: R27 RT2

Reflected Power Trigger and Delay Timer, Simplified Schematic Diagram
Figure 14
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reflected power is not present, the charge on capacitor C13 will continue to gate
on scr CR52. Relay K9 is held energized during the negative half-cycles of the
ac voltage by capacitor C14.

(7) ‘Forward Power Trigger.

The operation of the forward power trigger circuit (CR53) is similar to the
operation of the reflected power trigger and delay timer. The input circuit of
both trigger circuits is essentially the same. The output circuit of the forward
power trigger is like that of the delay timer.
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NOTES:
1. Arrowheads indicate direction of signal flow.

2. Numbers beside output lines of stepper switch S1 in relay control module indicate
mode position. Refer to schematic diagram for the actual switch terminal.

3. The 309A-9A configuration differs from the 309A-9 configuration shown in the figure
as follows:

Power relay K1 is connected between external 28 volts dc and ground (primary
power control line not used).

The tune indicator common line and the interlock common line are connected
directly to the external 28 volts dc.

A signal path is provided between the key line and the standby line.

A vox relay, K2, activated by a signal on a receive only control line, interrupts the
standby line signal path,

180R-12 Antenna Coupler and 309A-9/9A Antenna Coupler Control,
Functional Block Diagram (Sheet 1 of 2)
Figure 15
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler

Control - Disassembly

1. GENERAL.

This section presents instructions for disassembling the 180R-12 Antenna Coupler and
the 309A-9/9A Antenna Coupler Control. This equipment should be disassembled only
when repair is necessary.

Procedures are in order of disassembly from the highest to the lowest subassembly.
Disassemble only as far as indicated by the nature of the fault. The order of disassembly
of electronic equipment can usually be determined by inspection, but special techniques,
cautions, warnings, and unique procedures, when required, are in this section. Refer to
the Electromechanical Components Overhaul Manual for disassembly of motors, synchros,
and meters.

2. PRECAUTIONS AND GENERAL TECHNIQUES.

Identify all disconnected electrical wiring. Make note of color coding, placement of
leads, and methods of applying insulation (if any) before unsoldering or removing any
electrical parts.

Use a compartmentalized tray and/or tags to identify disassembled parts and hardware
with the corresponding figure-item numbers used in the illustrated parts list section of
this manual.

Liquid staked hardware that appears to be seized can normally be loosened by heating
with a soldering iron.

CAUTION: WHEN UNSOLDERING A SOLID-STATE DEVICE, USE A HEAT SINK ON
THE LEAD TO PREVENT DAMAGE TO THE SEMICONDUCTOR.

BE SURE THAT THE POWER CABLE IS REMOVED BEFORE DISASSEM-
BLING ANY PORTION OF THE EQUIPMENT. DISASSEMBLING THE
EQUIPMENT WITH THE POWER CABLE CONNECTED MAY CAUSE
VOLTAGE TRANSIENTS THAT COULD DESTROY TRANSISTORS.

3. PROCEDURE.

A. 180R-12 Antenna Coupler.

Figure 101 states the procedure for the removal of the basic functional sections of
the coupler from its case.

Refer to the figures listed below for the disassembly procedures of the various
functional sections.

Oct 1/67 23-13-0
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FUNCTIONAL SECTION FIGURE
Discriminator disassembly 102
Case disassembly 103
Basjc coupler disassembly 104
Rf load coil relay chassis removal 105
Rf load coil bulkhead plate and coil removal 106
Rf load coil support plate removal 107

B. 309A-9/9A Antenna Coupler Control.

(1) Dust Cover Removal.

Remove four screws from each side and one screw from top, and withdraw
control chassis from dust cover.

(2) Module Removal. (Refer to figure 1108.)
(a) Unplug servo-amplifier modules (41, 42) after first releasing bar clamps (39).

(b) Unplug relay control (4) and servo-control (3) modules after first loosening
the four redheaded captive screws on each module.

(3) Module Disassembly.

Refer to the figures listed below for the disassembly procedures of the modules.

MODULE FIGURE
Servo amplifier 108
Relay control 109
Servo control 110
PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM|QTY
1 Discriminator| 5 Screw 6 10 | Unfasten and
Gasket 12 | Lockwasher| 7 10 |unplug.
2 Basic coupler | 8 Screw 9 17 | Open air valve
Gasket 13 Flat washer| 11 17 | (figure 1105, item
1).
Unfasten and slide
out of case.
3 Backing strip 17 |Screw 18 2 Remove.
4 Rf load coil 14 |Screw 15 10 | Unfasten and slide
Flat washer| 16 10 | out of case.

Disassembly of 180R-12 Antenna Coupler
(Refer to figure 1102.)
23-13-0 Figure 101 Oct 1/67
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PART HARDWARE
STEP INSTRUCTIONS |PRECAUTIONS
NAME ITEM NAME ITEM|QTY
1 Housing 1 Nut P/O 1 |Unfasten and lift
15 off.
Flat washer |3 1
Screw 2 3
Washer P/0O 3
2
2 Connector P1 80 | Screw 73 2 Remove from rf
Lockwasher | 74 2 shield (82).
Flat washer |75 2

3 Connector P2 9 Screw 13 2 Remove from rf
Retaining 11 | Flat washer |14 4 shield (81).
plate Spacer 10 2

Spacer 12 2
4 Connector J1 15 | Screw 16 2 Remove from rf
Lockwasher | 17 2 shield (81).

5 Resistor 22 | Screw 19 1 Remove from rf

assembly Screw 18 1 shields (81,
82).

6 Terminal 67 Screw 29 2 Remove from rf

board Spacer 27 2 shield (81) and
Screw 30 1 transformer sub-
Lockwasher | 31 1 assembly (89).
Spacer 28 1

7 Rf shield 82 |Nut 83 2 Remove rf shields
Rf shield 81 from transformer

subassembly.

8 Transformer 89 Screw 90 8 Remove screws Record color
cover Lockwasher [ 91 and disassemble [code of trans-
Transformer 94 8 with extreme former leads
T2 care. and location
Disc insulator | 95 of their feed-
Transformer 96 through holes in
T1 transformer
Disc insulator 93 cover.
Transformer 92
Discriminator | 97
Shield plate 98

Discriminator Disassembly
(Refer to figure 1103.)
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STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM |[QTY

1 Webbing strap| 33A |Pin 33C 2 Detach.

2 Rear cover 23 Screw 24 6 Remove hardware
plate Lockwasher | 25 6 |and break seal by

lightly tapping
with mallet.

3 Contact 19/ |Flat washer| 22 1 | Remove contact
assembly 19A | Lockwasher| 21 (20) and loosen
Contact 20 1 contact assembly

by lightly tapping
stud with mallet.

4 Locating pin 30 Screw 31 2 Remove two pins.

Lockwasher | 32 2

5 Straight pin 26 Setscrew 27 1 Remove.

6 Guide pin 29 Drive out two
pins with pin
punch.

Case Disassembly
(Refer to figure 1102.)
Figure 103
23-13-0 Oct 1/67
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

PRECAUTIONS

Terminal lug

118

Screw
Lockwasher

119
120

Disconnect terminal
lug and lead from shaft
collar (121).

Front housing

Screw
Lockwasher
Screw

DN W 0O

Unfasten front housing
from main gearplate
(286).

Connector J7

295

Nut
Gasket

295B
295A

Remove connector from
front housing by tapping
lightly with mallet to
break seal.

Disconnect harness
wiring and remove
front housing.

Mark all
connections.

Tap contact
housing
assembly
Insulator
bushing

121
thru
131
291

Loosen four set-
screws (122) and re-
move contact housing
assembly with bushing
(291) from between
gearplates.

Connector P8
Connector shield
Bushing

26
27
33

Screw
Flat washer
Shim washer

30

31A

Unfasten connector,
disconnect leads, and
remove.

Disconnect leads to
connector P9 (16).

Mark all
connections.

Tap pinion
support
Ball bearing

112

Screw
Shim washer

Remove tap pinion
support from rear
plate (83).

Disengage tap gear
lock by repositioning
solenoid (256) so that
toothed dog is clear of
motor spline shaft.

Carefully rotate drums
to transfer ribbon to
ceramic drum.

Ribbon

116

Disconnect ribbon from
ground drum (107).

Hold spring-
loaded ground
drum to prevent
solder splash.

Attach ribbon end
to ceramic drum
(167) with
masking tape.

Disassembly of Basic Coupler Group (Sheet 1 of 4)

Oct 1/67

(Refer to figure 1104.)

Figure 104
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PART HARDWARE
STEP INSTRUCTIONS PRECAUTIONS
NAME ITEM NAME ITEM | QTY
8 Bearing support | 12 Retaining ring 11 1 Remove bearing support
Shim washer 11A and shims from pro-
truding end of ceramic
drum shaft (140) at
rear plate.
9 Rear plate 83 Screw 14 5 Unfasten rear plate Flat washers
Flat washer 14A 5 | from four posts (173), | are between
Screw 15 2 | one post (358), and rear plate and
Flat washer 2 two hexposts (341). posts.
Shim washer 85
Shim washer 85A Lift rear plate away Shim washers
Ball bearing 84 from coupler group are on ground
Ball bearing 13 and collect shims and drum shaft (88).
bearings. Bearings are
either on drum
shafts or seated
in rear plate.
If the rear plate
is to be disas-
sembled further
and switch arms
(58, 59) are to be
removed from
shaft (69), place
a reference mark
on the switch
arms and shaft
ends for use dur-
ing reassembly
to maintain the
22° offset angle.
Do not twistarms
off shaft or
otherwise damage
the interlocking
splines.

10 Ceramic drum 132 Lift out of coupler Use care not to
and fap thru group. damage ribbon.
assembly 167

11 Ground drum 107 Lift out of coupler
assembly and group.

attached
parts
12 Solenoid arm 168 Roll pin 170 2 Mark and match each
Setscrew 169 4 switch arm to its
solenoid (319, 320).
Remove arms by
loosening setscrews
(if any) and driving out
the roll pins.
Disassembly of Basic Coupler Group (Sheet 2 of 4)
23-13-0 (Refer to figure 1104.) Oct 1/67
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STEP INSTRUCTIONS PRECAUTIONS
NAME ITEM NAME ITEM | QTY
13 Solenoid K1 319 Nut 322 4 | Unfasten solenoids from
Solenoid K2 320 Lockwasher 323 4 switch mounting plate

Flat washer 4 | (349).

Gty S . Disconnect harness Mark all
wiring and remove connections.
solenoids.

14 Gasket retaining| 271 Screw 272 2 Disconnect harness
plate Screw 272A 2 wiring in plenum (365
Cable clamp 261 Lockwasher 273 4 and attached parts).

Screw 288 1

Lockwasher 289 1 Unfasten and remove

Screw 287 1 [ plenum subassembly

Screw 265 1 and retaining plate

Flat washer 264 2 from main gearplate

Spacer 262 1 (286).

Nut 263 1

15 Tap pinion gear | 113 Setscrew 114 2 Remove tap pinion gear
Ball bearing 244 from gearshaft (243)
and ball bearing from
main gearplate.
16 Support cylinder| 109 Screw 100 2 Remove two screws
and rollers and Screw 110 8 (100) securing lower
subassembly attached| Screw 111 4 roller assemblies (102,
parts 103, 104) to main gear-
plate (286). Rotate
gears (250, 252) to
reveal hidden screw
through notch in gear
lightening hole (figure
513).
Remove 12 screws
(110, 111) securing
support cylinder to
gearplates (178, 205,
286) and withdraw
support cylinder.
17 Drum support 178 Screw 180 2 Unfasten and remove
gearplate Lockwasher 181 2 drum supportgearplate.
Ball bearing 182 Spacer 179 2 .
Ball bearing 184 Shim washer 184B Collect hardware. Two bea'rmgs
Gearshaft 183 Shim washer | 184C UL Lo
Gearshaft 185 L s
Ball bearing 182 gearshafts.
Ball bearing 184A Shim washers
(184B) are on
shaft (188) or
gearshaft (185).
Lift gearshafts away
from motor mount
gearplate (205) and
collect two more bear-
ings and shim washers
(1840C).
Disassembly of Basic Coupler Group (Sheet 3 of 4)
Oct 1/67 (Refer to figure 1104.) 23-13-0
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PART HARDWARE
STEP INSTRUCTIONS PRECAUTIONS
NAME ITEM NAME ITEM|QTY
18 Torsion bar 189 Retaining ring 190 1 Disconnect harness Mark all
gear Shim washer 191 wiring from motor connections.
Motor mount 205 and solenoid.
gear plate s
Coil motor 203 B el
Coil lock 195 ring, shim washers,
. and gear from spline
solenoid haft of torsion bar
Motor shim 203A shalt o on ba
(238).
Lift off motor mount
gearplate with motor,
shim, and solenoid
attached.
19 Post 200 Stud 201 2 Remove two motor Grip posts with
gearcase posts. pin punch in-
serted through
post tightening
holes.
Studs will re-
main in either
main gearplate
(286) or post.
20 Switch wafer 212 Screw 213 4 Disassemble and
Switch wafer 214 Ceramic spacer | 216 2 remove switch from
Ceramic washer| 215 2 tongue of shaft (236).
21 Secondary 224 Lever spring 219 1 Detach lever spring.
gearplate Screw 225 3
Ball bearing 237 Lockwasher 226 3 Remove secondary Do not remove
Ball bearing 249 Spacer 223 3 gearplate and collect three Oilite
Ball bearing 251 bearings. bushings (227)
from secondary
gearplate.
22 Tap stop lever 245 Lift out gear assem- Do not remove
assembly blies and collect three Oilite
Tap spur gear-| 243 bearings. bushings (290)
shaft from main gear-
Coil spur gear 230 plate (286).
and stop thru
assembly 236
Tap stop gear 246
assembly thru
248
Spur gearshaft 250
Spur gearshaft 252
Ball bearing 249
Ball bearing 251
Torsion bar 238
assembly
Ball bearing 242

Disassembly of Basic Coupler Group (Sheet 4 of 4)
23-13-0 (Refer to figure 1104.) Oct 1/67
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PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM|QTY
1 Disconnect termi-| Use a no. 2
nal connector Bristol wrench.
(P/0O 10, P/0O 14)
from relays.
2 Cover 1 Screw 3 11 | Remove chassis
Nut 2 3 cover.
3 MCN 130 and
above
Screw 28D 1 Remove lugs Grip capacitor
Lockwasher| 28E | 1 mounted to capa- | shank with
Lug 28B | 2 citor (28A) and open-end
capacitor retain- | wrench.
er (33A).
MCN 129 and
below
Capacitor 28 |Screw 33 1 Unfasten from Grip capacitor
retainer Flat washer| 31 2 relay chassis and | shank with open-
Lug 27 1 loosen capacitor |[end wrench.
Lockwasher| 30 2 mounting screw
Nut 29 1 (32).
Screw 32 1
Capacitor 69 Lug 70 1 Remove capacitor.
Lockwasher| 73 1
4 Connector J8 23 Screw 26 2 Unfasten.
Locknut 25 2
5 Pin bracket 35 Screw 39 2 Remove.
Spacer 34 Locknut 37 2
6 Relay chassis Screw 40 2 Remove hardware
subassembly Locknut 38 2 and slide relay
chassis out from
rf load coil group.
Removal of Relay Chassis from RF Load Coil Group
(Refer to figure 1106.)
Figure 105
Oct 1/67 23-13-0
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PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM| QTY

1 Disconnect termi-
nal connectors
(P/0O 10, P/O 14)
from relays.

2 Cover 1 Screw 3 i1l Remove chassis

Nut 2 3 cover.

3 MCN 130 and

above
Capacitor 33A | Screw 33C 1 Unfasten retainer
retainer Locknut 33B s from bulkhead
Screw 28D il plate.
Lockwasher| 28E 1
Lug 28B 2 Remove capacitor | Grip capacitor
retainer and lugs | shank with open-
from capacitor end wrench.
(28A).
4 Connector J8 23 Screw 26 2 Unfasten
Locknut 25 2 connector.
5 Screw 40 2 Unfasten bulk-
Locknut 38 2 head plate from
relay chassis
(36).
6 Screw 61 3 Unfasten coil Use long
Flat washer| 60 3 form brackets Phillips screw-~
Nut 59 3 from support driver through
Roll pin 56 3 plate (88). access holes of
bulkhead plate.
Carefully with- Use pin punch
draw bulkhead to remove roll
plate and coil pins from sup-
subassembly port plate.
from rf load coil
group.

Removal of Bulkhead Plate and Coil Assembly from RF Load Coil Group
(Refer to figure 1106.)
Figure 106

23-13-0 Oct 1/67
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STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM|QTY
1 Cover 1 Screw 3 11 |Remove chassis
Nut 2 3 cover.
2 Terminal lug 78 | Screw 81 1 Remove lug from
Lockwasher| 80 1 contact P6 (82).
Nut 79 1
3 MCN 130 and
above
Lug 70 | Locknut 72A 1 Remove lugs from
Lug 70A spark gap“arm
mounting screw
(76).
MCN 129 and
below
Capacitor 28 | Screw 33 1 Unfasten from Grip capacitor
retainer Flat washer| 31 2 relay chassis (36) | shank with
Lug 27 1 and loosen capa- | open-end
Lockwasher| 30 2 citor mounting wrench.
Nut 29 1 screw (32).
Screw 32 1
Capacitor 69 Lug 70 1 Remove capacitor
Lockwasher| 73 1 and lug.
4 Pin bracket 35 | Screw 39 2 Remove.
Spacer 34 | Locknut 37 2
5 Screw 61 3 Unfasten coil Use long
Flat washer| 60 3 forms from Phillips screw-
Locknut 59 3 support plate. driver through
Roll pin 56 3 access holes of
bulkhead plate.
Carefully with- Use pin punch
draw support to remove roll
plate from rf pins from sup-
load coil group. port plate.
Removal of Support Plate Subassembly from RF Load Coil Group
(Refer to figure 1106.)
Figure 107
Oct 1/67 23-13-0
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PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM|QTY

1 Cap 2 Unscrew cap from | Use strap
can (3). wrench to grip
can.

Use special

pin spanner
(special tools
section) to grip
tightening holes

in cap.
2 Can 3 Unscrew can Use strap
from base (63). wrench and

special spanner
as in step 1.

3 Base 63 |Screw 3 Disassemble Mark all
Insulator 64 | Spacer 5 3 stack. connections.
Bottom wafer 61 | Spacer 4 6
assembly Slotted 3 Use special
Middle wafer 53 |nut P
slotted-nut

assembly dri ial

Top wafer 18 t;'li/er (specia

assembly o) s.sectlon)
to grip slotted
nuts.

Disassembly of Servo-Amplifier Module
(Refer to figure 1111.)
Figure 108
23-13-0 Oct 1/67

Page 112



/2 | GVERHALL

w MANUAL
PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM| QTY
1 Cover 1 Screw 2 Remove cover.
2 Terminal 51 Screw 6 Remove.
board Lockwasher 6
subassembly
3 Hexpost 2 Screw 1 Remove hexpost.
Screw
Motor-driven 9 Screw 4 Remove motor
switch Screw 1 and switch
assembly assembly.
Disassembly of Relay Control Module
(Refer to figure 1110.)
Figure 109
PART HARDWARE
STEP INSTRUCTIONS | PRECAUTIONS
NAME ITEM NAME ITEM|QTY
1 Cover 1 Screw 2 Remove cover.
2 Screw 2 Screw 2 Remove two
assembly captive screws.
Servo-control 29 |Screw 4 Remove sub-
subassembly Lockwasher 4 [assembly from
Screw 2 chassis.
Disassembly of Servo-Control Module
(Refer to figure 1109.)
Figure 110
Oct 1/67 23-13-0
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler
Control - Cleaning

1. GENERAL,

This section presents instructions for cleaning parts and disassembled subassemblies of
the 180R-12 Antenna Coupler and the 309A-9/9A Antenna Coupler Control.

Instructions are arranged to facilitate reference by paragraph to the procedure for clean-
ing. All parts requiring particular methods of cleaning are considered separately, and
parts similar enough to permit identical cleaning procedures are grouped,

2. CLEANING MATERIALS.

The use of the word "solvent' in the following procedures means Turcosol or Stoddard
solvent. The cleaning materials referred to are listed in figure 201,

In this section, "air jet" refers to a hand-operated air nozzle supplied with clean, dry,
compressed air at a maximum of 28 psig.

WARNING: USE CLEANING SOLVENT UNDER A VENTILATED HOOD. AVOID BREATH-
ING SOLVENT VAPOR AND FUMES, WEAR A SUITABLE MASK WHEN
NECESSARY. AVOID CONTINUOUS CONTACT WITH SOLVENT. USE
GOGGLES, GLOVES, AND APRON TO PREVENT IRRITATION FROM PRO-
LONGED CONTACT. CHANGE CLOTHING UPON WHICH SOLVENTS HAVE
BEEN SPILLED. OBSERVE ALL FIRE PRECAUTIONS FOR FLAMMABLE
MATERIALS., USE THESE MATERIALS IN A HOOD PROVIDED WITH
EXPLOSION-PROOF ELECTRICAL EQUIPMENT AND AN EXHAUST FAN
WITH SPARKPROOF BLADES, WARN OTHER PERSONS TO KEEP AWAY
FROM HAZARDOUS AREA OR WORKING ENCLOSURE.

WARNING: WEAR GOGGLES WHEN USING AN AIR JET TO BLOW DUST AND DIRT
FROM EQUIPMENT. WARN OTHER PERSONS TO KEEP AWAY FROM
HAZARDOUS AREA OR WORK ENCLOSURE.

MATERIAL RECOMMENDED TYPE

Solvent Turcosol or Stoddard solvent

Chamois skin

Cloth, lintless cotton
Detergent, powder
Paper, lens tissue

Paper, fine grade tissue

Oct 1/67 Cleaning Materials 23-13-0
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3. PROCEDURES.

A. Bearings, Ball (Unsealed).

Bearings can be cleaned for inspection in a bearing-cleaning machine using cleaning
agents and procedures recommended by the manufacturer. Otherwise, clean bearings
according to the following hand-washing procedures:

(1) Clean bearings in an air-conditioned or air-filtered area. All tools, equipment,
fixtures, and the area in general must be kept very clean. For air jets used in
this area, compressed air from a source outside the area should be filtered and
dehydrated. All cloths used in these procedures must be clean and free of lint.
Solvent must be filtered through clean chamois skin or filter paper before use
and periodically thereafter.

CAUTION: PERMANENT DAMAGE MAY RESULT FROM FORCIBLY SPINNING
A BEARING BEFORE IT IS THOROUGHLY CLEAN. BEARINGS
MUST NOT BE HANDLED WITH BARE HANDS DURING AND AFTER
CLEANING AND PRESERVATION. OPERATORS MUST WEAR
RUBBER GLOVES OR FINGERSTALLS TO AVOID CONTAMINATING
BEARINGS WITH FINGERPRINTS. KEEP HANDLING TO A
MINIMUM.

(2) Insert a bearing holder securely into bore, and immerse bearing in a bath of
cleaning solvent. Move bearing up and down several times to circulate solvent.

(3) Remove bearing from bath, and direct air jet at side of bearing opposite from
holder until dry; do not permit airflow to spin bearing.

(4) Wash and dry bearing again as directed in steps (2) and (3).

(5) Repeat wash as prescribed in step (2), and, while washing, gently turn outer race
with gloved finger to remove any foreign particles from balls, retainer, and
races; then dry as directed in step (3).

(6) Demagnetize bearing by passing bearing through throat of a suitable demagnetizer,
once forward, then back, and, while doing so, turn bearing slightly to rotate balls
one or two revolutions.

(7) Using a second bath of freshly filtered solvent, repeat washing and drying as in
step (5) until bearing is completely free of all foreign matter (as ascertained by
following step).

(8) Gently turn outer race with gloved finger, and see whether action is smooth all
the way around, without resistance or grinding. Smooth action of dry bearing is
accepted as indication that bearing is clean.

(9) Bake bearing for approximately 1/2 hour in suitable electric or infrared
ventilated oven at approximately +43 °C (+110 °F) until all remaining solvent
has evaporated.

23-13-0 Oct 1/67
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(10) Remove bearing from oven, and place in clean, dry container for protection from
dust, moisture, and handling while in transit to inspector. Attach a content
identification slip to container, and forward immediately to inspection department.

CAUTION: SOME INSPECTION PROCEDURES REQUIRE THE CLEANED BEAR-
ING TO BE DRY, THAT IS, WITHOUT LUBRICATION., BECAUSE
DRY BEARINGS ARE UNPROTECTED FROM CORROSION CAUSED
BY MOISTURE, IT IS NECESSARY THAT THEY BE INSPECTED
IMMEDIATELY AFTER CLEANING.,

B. Bearings, Sealed and Porous Bronze (Oilite).

Normally, sealed bearings require no cleaning or lubrication, since they are lubri-
cated by the manufacturer for lifetime operation. It is recommended that these
bearings be replaced if faulty; however, under certain circumstances, lubrication may
be necessary. If lubrication is necessary, bearings must be thoroughly cleaned as

follows:
(1) Sealed Ball Bearings.

(a) Sealed ball bearings must be cleaned in a suitable bearing-cleaning machine,
such as a spray cleaner or an ultrasonic installation. Follow the manu-
facturer's instructions for proper use of these machines.

(b) If bearings are not to be lubricated, protect bearings from dust and moisture
before inspection.

CAUTION: PERMANENT DAMAGE MAY RESULT FROM FORCIBLY
SPINNING A BEARING BEFORE IT IS THOROUGHLY CLEAN.,
BEARINGS MUST NOT BE HANDLED WITH BARE HANDS
DURING AND AFTER CLEANING AND PRESERVATION.,
OPERATORS MUST WEAR RUBBER GLOVES OR FINGER-
STALLS TO AVOID CONTAMINATING BEARINGS WITH FINGER-
PRINTS. KEEP HANDLING TO A MINIMUM.

(2) Porous Bronze Bearings (Oilite).

It is recommended that you not lubricate porous bronze bearings. However,
under certain circumstances, lubrication may be desired. If bearings are not to
be lubricated, wipe dust from items that contain porous bronze bearings with a
clean, dry, lintless cloth. Protect from dust and moisture pending inspection.

C. Cables, Covered.

(1) Clean outer surfaces of flexible Vinylite conduit by wiping dirt from surfaces
with a lintless cloth moistened with solvent.

(2) Wipe dry with a clean, dry, lintless cloth.

(3) Treat any connector terminals as directed in paragraph E. Wipe lug terminals
clean with a lintless cloth moistened with solvent, and dry with a clean, dry,

lintless cloth,
23-13-0
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D. Castings.

Castings should be cleaned as follows:

(1) Remove most of surface grease with rags.

(2) Blow dust from surfaces, holes, and recesses using air jet.

(3) Immerse casting in bath of solvent, and scrub until clean, working over all sur-
faces and into all holes and recesses with a suitable nonmetallic brush. Flat,
woodbacked brushes with soft fiber bristles are recommended for surfaces;
round brushes, like those used for washing bottles and test tubes, are recom-
mended for holes and recesses.

(4) Raise casting from bath, and permit solvent to drain into bath.

(5) Immerse in rinsing bath of cleaning solvent, rinse, and raise from bath. Position
casting to drain dry so solvent is not trapped in holes or recesses. When practi-
cal positioning will not permit complete draining, use air jet to blow out any

trapped solvent.

(6) When thoroughly dry, touch up any minor damage to finish. Extensive damage to
finish may require complete refinishing.

(7) Protect casting from dust and moisture pending inspection.

E. Chassis, Wired.

The following cleaning procedures should be used for chassis containing terminal
boards, resistor and capacitor assemblies, rf coils, switches, tube sockets, inductors,
transformers, and other wired parts.

(1) Remove dust and dirt from all surfaces, including parts and wiring, using
soft-bristled brushes in conjunction with air jet.

CAUTION: AVOID AIR-BLASTING SMALL COILS, LEADS, AND OTHER
DELICATE PARTS BY HOLDING AIR JET NOZZLE TOO CLOSE.
USE CAUTION IN USE OF BRUSHES ON DELICATE PARTS.

NOTE: When necessary to disturb the dress of wiring and cables, dressing
should be noted and wiring and cables restored to dress after cleaning
is completed.

(2) Clean jacks as instructed in paragraph J.
(3) Clean sockets as instructed in paragraph N,

(4) With minimum disturbance of wiring, clean connectors as prescribed in para-
graph F,

(5) Clean wafer switches as directed in paragraph P.

(6) Clean ceramic or plastic insulators by method given in paragraph I.

23-13-0 Oct 1/67
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(7) Finish cleaning chassis by wiping down all finished surfaces witha lintless cloth
moistened with solvent.

(8) Dry and polish these surfaces, using a clean, dry, lintless cloth,
(9) Protect chassis from dust, moisture, and damage before inspection.
F. Connectors.

(1) Wipe dust and dirt from bodies, shells, and cable clamps using lintless cloth
moistened with solvent. Wipe dry with a clean, dry, lintless cloth.

(2) Remove dust from inserts using a small soft-bristled brush and air jet.

(3) Wash dirt and any traces of lubricant from inserts, insulation, and contacts using
a solvent applied sparingly with a small camel-hair brush.

CAUTION: DO NOT ALLOW SOLVENT TO RUN INTO SLEEVES OR CONDUIT

COVERING ANY WIRES OR CABLES CONNECTED TO CONTACT
TERMINALS OF THE INSERT.

(4) Dry insert with air jet.

G. Covers and Shields.

Clean all unfinished, finished, and partly finished sheet metal covers, such as dust
covers, inspection covers, chassis covers, and housings, according to applicable steps
of procedures used for cleaning castings. Refer to paragraph D.

H. Gears, Metal and Fiber,

If gear trains are disassembled for replacement or defective gears, the gears should
be cleaned according to the following procedures:

(1) Metal gears should be cleaned according to applicable steps of paragraph J.

(2) Composition or plasticized gears and nylon friction clutches should be cleaned
according to procedures given in steps (3) and (4).

(3) Remove all surface dust and dirt by using a soft-bristled brush in conjunction
with air jet.

(4) Using a clean, lintless cloth lightly moistened with solvent, clean composition
gears by wiping them clean.

CAUTION: SOLVENT SHOULD NOT BE USED TO CLEAN GEARS COMPOSED
OF OR CONTAINING NYLON, CLEAN THESE GEARS USING A
WASHING BATH OF 2 OUNCES OF DETERGENT POWDER TO A
GALLON OF WATER AND USING SUITABLE BRUSHES TO REMOVE
SURFACE DIRT OR FOREIGN MATTER. GEARS COMPOSED OF
EPOXY AND SUPPORTING BASE MATERIAL ARE SUSCEPTIBLE TO
SOFTENING IF SOLVENT IS APPLIED FOR TOO LONG OR IF TOO
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MUCH SOLVENT IS USED., USE CARE IN CLEANING THESE GEARS
WITH SOLVENT, AND DRY WITH CLEAN, LINTLESS CLOTH.

I. Insulators, Ceramic or Plastic.

Clean all ceramic insulators and plastic standoff insulators as follows:
(1) Wipe clean with clean, lintless cloth lightly moistened with solvent.
(2) Wipe dry, and polish using dry, clean, lintless cloth,

J. Jacks.

(1) Remove dust from exteriors with a camel-hair brush and air jet.
(2) Blow dust from interior of female contact with air jet.

K. Machined Metal Parts.

Detached shafts, keys, pins, collars, worms, springs, and similar machined parts
should be cleaned in a suitable cleaning machine, if available; otherwise, proceed as
follows:

(1) Use procedures listed in steps (1), (3), (4), and (5) of paragraph D and steps (2)
and (3) of this paragraph.

CAUTION: TO PREVENT CORROSION, AVOID TOUCHING ANY MACHINED OR
FINISHED SURFACES WITH BARE HANDS AFTER CLEANING.

(2) Dry in dust-free, dry area or suitable enclosure. Radiant heat used in a
ventilated enclosure is recommended for drying, particularly if humidity is high.

(3) When dry, immediately apply a light coat of MIL-L-7870 lubricating oil to any
bare steel surfaces.

L. Mechanical Metal Parts.

The detached miscellaneous mechanical metal parts include ventilating grilles,
mounting plates, mounting clamps and brackets, nuts, bolts, screws, washers,
handles, fasteners, and hardware. These should be cleaned in a suitable cleaning
machine or according to applicable steps of procedures for castings. Refer to para-
graph D.

M. Molded Plastic Parts.

Plastic parts include insulating members, terminal boards, mounting blocks, etc.
These should be cleaned in the following manner:

(1) Using an air jet, blow loose dust and dirt from surfaces, holes, and crevices.

(2) Wipe clean using a lintless cloth moistened with solvent.

(3) Dry and polish with a clean, dry, lintless cloth.
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N.. Sockets.
Bakelite sockets are cleaned as follows:

(1) Remove any resin adhering to silver-plated contacts, using a hardwood stick with
a wedge point.,

CAUTION: DO NOT USE METAL TOOLS TO REMOVE FOREIGN MATTER FROM
THESE CONTACTS, AS DAMAGE TO THE CONTACT PLATING
INVITES CORROSION, WHICH MAY END ULTIMATELY IN FAILURE
OF THE EQUIPMENT, EXISTING CORROSION CONTACTS SHOULD
NOT BE DISTURBED. CORROSION INDICATES DAMAGE TO
PLATING AND NECESSITY FOR REPLACEMENT OF SOCKET.

(2) Wash contacts with solvent applied lightly with small, soft-bristled brush.

(3) Using a lintless cloth moistened with solvent, remove any foreign matter
adhering to body of socket or wafer,

(4) Dry all parts with air jet.

O. Switches, Concentric RF,

Clean all concentric rf switches as follows:
(1) Carefully remove dust with air jet, gently turning switch rotor while applying air,

(2) Carefully wash movable and stationary contacts with solvent applied lightly with a
small brush.

(3) Dry carefully with air jet; take care that solvent is not blown into switch bearings,

P. Switches, Wafer.

Clean switches of the wafer type as follows:

(1) Remove all dust with air jet, turning switch rotor back and forth several times
while blowing.

(2) Wash all contacts and insulation with solvent lightly applied with a small, camel -
hair brush.

(3) Dry with air jet; then repeat wash using clean solvent while turning switch rotor,
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler
Control - Inspection/Check

1. GENERAL.

This section presents instructions necessary to verify, by inspection, the condition of
disassembled and cleaned assemblies of the 180R-12 Antenna Coupler and the 309A-9/9A
Antenna Coupler Control. Inspection will reveal defects that result from wear, damage,
deterioration, or other causes. Detailed inspection procedures are arranged alphabetically.
Wear tolerances are listed in the fits and clearances section of this manual where appli-
cable. Refer to the repair section of this manual for replacement of defective parts.

2. PROCEDURES.

A. Bearings.
(1) Bearings, Porous Bronze (Oilite).

Inspect bearings for pitted, scarred, or scuffed load-bearing surfaces. Inspect
for burns, corrosion, and any abnormal conditions occurring on load-bearing
surfaces.

(2) Bearings, Ball.

The following inspection procedure applies to all ball bearings of the shielded
type found in this shipment. After the bearing has been cleaned, it is inspected
to determine whether it is serviceable, and the bearing is cleaned again. After
final cleaning, lubricate for installation. Inspect bearings as outlined below:

CAUTION: ALL INSPECTION REQUIRES THE UTMOST CLEANLINESS.
OPERATORS HANDLING BEARINGS MUST WEAR RUBBER
GLOVES OR FINGERSTALLS TO PREVENT CORROSION FROM
FINGERPRINTS.

(a) Check for blue or purple discoloration (from overheating) of any part of
bearing.

(b) Check for tarnished outer surfaces (indicated by a light discoloration of
highly finished surfaces).

(¢) Check for rust.

(d) Check for pitted, scarred, scuffed, or balled surfaces of bearings, balls,
and races.

(e) Check for flat bearing balls, broken ball separators, flaking or spalling of
load-carrying surfaces, and all other abnormal conditions.

In addition to the above inspection, check for undersized od (outside diameter)
caused by creepage of outer race in its housing. This applies to all ball bearings
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with races that do not separate when the bearing is removed from companion
parts. Also, check with a plug gauge for oversize or defective bore caused by

the inner race having turned on its shaft and for excessive radial play. Use a
suitable radial gauge equipped with a dial indicator calibrated in ten-thousandths
of an inch when checking radial play of each bearing. A noise inspection of this
type of bearing can be made by mechanical rotation. If motor-driven, the bearing
should be lubricated lightly with recommended lubricant (see lubricant chart,
figure 501), and rotated at 500 to 1000 r/min. A dental lathe can be used to drive
the inner race while the outer race is held in gloved fingers. A used but service-
able bearing will develop a certain amount of noise. A light, uniform noise is to
be expected, but loud noise, nonuniform noises such as clicks or buzzes, and
vibration originating in the bearing indicate that it is unfit for service. If manu-
ally rotated, the bearing must be clean and dry (unlubricated), and the outer race
should be spun with the gloved finger while the bearing is held by a bearing holder
inserted in its bore. Hold the bearing in several positions while making the check,
and listen for any vibration or intermittent resistance.

B. Capacitors.

Inspect capacitors for defects listed in figure 301.

METAL MOLDED CERAMIC
023 300 TYPE TYPE TYPE
Leakage of electrolyte (at case seams X
or around terminal insulation)
Cracked, broken, or charred terminal X
insulation
Case damage (dents or holes) X
Case damage (cracks or breakage)
Loose, broken, or corroded terminal X X X
studs, lugs, or leads
Loose, broken, or poorly soldered X X X
connections
Fixed-Capacitor Inspection
Figure 301
C. Chassis.

Inspect chassis for deformation, dents, punctures, badly worn surfaces, damaged
connectors, damaged fastener devices, or damaged handles. Inspect for corrosion
and damage to finish that requires work in finishing department.
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D. Connectors.

Inspect connector bodies for broken parts, deformed shells or clamps, and other
irregularities. Inspect for cracked or broken insulation and for contacts that are
broken, deformed, or out of alignment. Inspect for corroded or damaged plating on
contacts and for loose, poorly soldered, broken, or corroded terminal connections.

E. Covers and Shields.

Inspect covers and shields for punctures, deep dents, and badly worn surfaces.
Inspect for damaged fastener devices, corrosion, and damage to finish that requires
work in finishing department.

F. Gaskets and Seals.

Inspect gaskets and seals for deformation and for damage such as tears, creases,
rough surfaces, and imbedded foreign matter.

G. Gears, Metal and Fiber.

Inspect gears for broken, chipped, or badly worn teeth. Inspect gear bodies for
cracks and deformation. Inspect surfaces for corrosion or other abnormal conditions.

H. Insulators, Ceramic or Plastic.

Inspect ceramic or plastic insulators for evidence of damage, such as broken or
chipped edges, burned areas, or foreign material.

I. Jacks.

Inspect jacks for corrosion, rust, loose or broken parts, cracked insulation, bad
contacts, and other irregularities.

J. Machined Metal Parts.

Inspect for physical damage to surfaces, corners, and edges. Inspect closely all
machined surfaces, holes, bores, counterbores, slots, grooves, shoulder, flanges,
teeth, tapped holes, and all threaded members, both male and female, for damage of
any sort, including roughness of surface, corrosion, or foreign matter. Inspect
plated or finished areas for damage requiring replating or refinishing beyond
touchup repair.

K. Mechanical Metal Parts.

Inspect unmachined mechanical metal parts, including mounting plates, chassis,
mounting clamps and brackets, nuts, bolts, screws, washers, handles, fasteners, and
hardware, for damage or deformation. Inspect for corrosion and any damage that
would require replating or refinishing beyond practical touchup.

L. Molded Plastic Parts.

Inspect plastic parts, such as terminal boards, mounting blocks, and insulating mem-
bers, for signs of corrosion, cracked or charred insulation, and loose or missing
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mounting hardware. Inspect for other abnormal indications that might be a source of
later breakdown.

M. Laminated Circuit Boards.

Inspect laminated circuit boards for loose, broken, corroded, or poorly soldered
terminal connections. Inspect laminated circuits for any evidence of damage, such
as burned, broken, cracked, or corroded plating. Inspect for loose mounting of
laminated circuit boards.

N. RF Coils.

Inspect rf coils for broken leads and loose, poorly soldered, or broken terminal
connections. Inspect for crushed, scratched, cut, bruised or charred windings;
corrosion on windings, leads, terminals, and connections; and for damage to forms.

O. Receptacles.

Inspect receptacles for cracked, broken, or charred insulation. Inspect for damage
to all other parts, loose or bent contacts, damage to contact plating, corrosion, and
other abnormal conditions.

P. Relays.

Inspect relay contacts for burned or pitted areas, welds, misalignment, and improper
separation. Check contact support members for deformation causing contact mis-
alignment or improper contact operation. With the finger, test movable contacts for
sluggish action or sticking at any point of travel in either direction. Check for
damage to armature. Inspect for foreign matter between end of pole piece and
armature. Inspect for loose coil, corrosion, loose leads or terminals, and for cuts
and damage to coil. Inspect for loose, broken, brittle, or charred insulation on coil
or leads between contact-support members and between terminals on relay. Inspect
for bent, loose, or broken terminals. Inspect relay mounting and mechanical parts
for looseness and physical damage or corrosion.

Q. Resistors.

Inspect fixed composition resistors for cracked, broken, blistered, or charred bodies
and loose, broken, poorly soldered, or corroded terminal connections.

Inspect fixed wire-wound resistors for signs of heating; cracked, broken, or charred
insulation; loose, poorly soldered, broken, or corroded terminal connections; and
loose mounting.

R. Semiconductors.

Inspect diodes, silicon-controlled rectifiers, and transistors for cracked, broken,
blistered, or charred bodies. Inspect for loose, broken, poorly soldered, or corroded
terminal connections.
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S. Sockets.
Inspect sockets for loose, broken, or missing socket-mounting rings. Inspect for
cracked, broken, or charred insulation. Inspect for broken, corroded, or deformed
contacts and loose, poorly soldered, broken, or corroded connections.

T. Switch Wafers, Rotary.

Inspect switch wafers for bent, weak, broken, or deformed contacts. Inspect for
corrosion, damage to contact plating, and cracked or broken contact insulation.
Check to see that movable contacts are free to turn properly, without binding,
throughout entire travel. Inspect parts mounted on switch wafers for damage.

U. Soldered Terminal Connections.

Inspect soldered terminal connections for cold-soldered or resin joints. These
joints present a porous or dull, rough appearance. Check for strength of bond, using
the point of a tool. Examine for excess of solder, protrusions from the joint, pieces
adhering to adjacent insulation, and particles lodged between joints, conductor, or
other parts. Inspect for insufficient solder and unsoldered strands of wire pro-
truding from conductor at joint. Also, look for insulation that is stripped back too
far from joint or badly frayed at joint. Inspect for corrosion (verdigris) on copper
conductor at the joint.

V. Transformers and Reactors.

Inspect transformers and reactors for signs of excessive heating, damage to case,
cracked or broken ceramic insulators, and other irregularities. Inspect for cor-
roded, poorly soldered, or loose terminals and loose, broken, or missing mounting
hardware.

W. Wiring.
Inspect open and laced wiring of chassis, terminal boards, and parts of equipment *

by checking insulation for damage and charring. Inspect wires for breakage and for
improper dress in relation to adjacent wiring and chassis.
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler

Control - Repair

1. GENERAL.

This section presents instructions for the replacement or repair of damaged or defective
components of the 180R-12 Antenna Coupler and the 309A-9/9A Antenna Coupler Control.
Faulty parts usually are detected through procedures in the inspection/check or testing
section of this manual. If a new part is to be installed, it should first be inspected and
tested.

Most of the repair or replacement instructions apply to disassembled equipment. Refer to
the disassembly section for proper instructions.

2. PROCEDURES.

A. Bearings.
Shielded bearings will rarely need lubrication. If defective, replace with another
bearing, new or known to be good.

B. Capacitors.
If defective or suspected of causing difficulties, capacitors should be replaced.
Clean all connections thoroughly, and apply new solder.

C. Connectors.
Straighten bent pins and damaged shell areas. Replace bad connections, broken wires,
or wires with split insulation. If connector insert is broken, replace connector.

D. Covers and Shields.
Replace damaged screws, straighten any dents or warped sections, and retouch
scratched or worn painted surfaces.

E. Frame.
Straighten misshapen areas. Remove all corrosion with a suitable cleaner. Retouch
silk screening, and refinish where needed.

F. Gears, Metal and Fiber.
Metal or fiber gears should be replaced if found defective in inspection or testing.
Instructions are given in assembly and disassembly sections of this manual.

G. Relays.
Using a relay burnishing tool, burnish relay contacts in use. If inspection reveals
pitting or burning of contacts and relay appears to be defective or is in danger of
becoming defective, replace relay. Damaged relays are replaced as individual units.
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Make a sketch of wire connections to simplify rewiring. Sealed relays cannot be
repaired and must be replaced if found defective.

H. Resistors.

Replace defective resistors with components known to be good, and carefully resolder
bad connections.

I. Semiconductors.

Use long-nosed pliers as a heat sink while applying heat to a lead of a semiconductor.

J. Soldered Terminal Connections.

Resolder cold-solder or resin joints. Remove all traces of corrosion.

K. Switches.
Switches are usually replaced and seldom repaired. Wafers in wafer-type switches
may be replaced separately and so may defective pins in the crimped-pin type of

connector. Leads should be properly identified to simplify rewiring.

L. Transformers and Reactors.

Replace or resolder as required.

M. Variable Resistors.

Add a drop or two of contact cleaner (carbon tetrachloride) to windings of a resistor
with rough operation. Clean corroded terminals. Replace resistor if shaft is loose
in case.

N. Wiring.

Replace damaged wiring with wire of same size and color code. Ensure that no bare
wires are touching chassis, other bare wires, or metal cases of other parts.

If any wire is to be removed from a terminal or component, it should be marked with
an identification tag to prevent incorrect connections.

NOTE: When necessary to disturb the dress of the wires, carefully ensure that the
original wire dress is maintained when replacing wires.
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I180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler
Control - Assembly

1. GENERAL,

This section presents instructions for assembling, aligning, and lubricating the parts of
the 180R-12 Antenna Coupler and the 309A-9/9A Antenna Coupler Control. The order of
assembly starts with the lowest subassembly or component and proceeds to the completely
assembled coupler or control. Required lubricants and sealants are listed in figure 501,

Refer to the fits and clearances section of this manual for particular assembly tolerances
and torque values; they are referenced to the specific step of the assembly procedure
where they are performed.

Refer to the special tools, fixtures, and equipment section of this manual for a listing of
the items required for accurate and efficient assembly of the equipment.

2. PRECAUTIONS AND GENERAL TECHNIQUES,

Before soldering any parts, refer to the notes of color coding, placement of leads, and
wire insulation made during disassembly.

CAUTION: WHEN REPLACING A SOLID-STATE DEVICE, USE A HEAT SINK ON THE
LEADS TO PREVENT DAMAGE TO THE SEMICONDUCTOR.

3. LUBRICATION DATA.,

A. General.

Figure 502 lists all items that can be lubricated and specifies the type of lubricant
that must be used. Substitutions are not recommended,

B. Contamination and Compatibility,

The importance of maintaining the correct lubricant in bearings or other areas can-
not be emphasized too strongly. Since failure can result from improper use of
lubricants, it is imperative that the correct lubricants be used in the right place and
in the right amount,

Using Versilube in equipment in which other lubricants or hydraulic fluids have been
used requires caution, Compatibility tests will give an indication of difficulties
that may arise. Careful cleaning eliminates most difficulties.

Major contamination problems that arise between Versilube and conventional lubri-
cants or hydraulic fluids are a result of some additives used in these fluids (oxidation
inhibitors, corrosion inhibitors, etc.). Many of these additives are not soluble in
Versilube and will precipitate as gummy or crystalline sludges when the fluids are
mixed. When inadequate cleaning procedures lead to this type of contamination, the
result may be high torques, sticking mechanisms, lubrication failure, and ultimate
failure of the equipment.

Oct 1/67 23-13-0
Page 501



m OVERHAUL

COLLINS

MANUAL
=/

For example, when MIL-L-6085 oil, diester fluid, is mixed with MIL-L-7870 oil,
petroleum fluid, a sludge forms that first causes increased torque at low tempera-
tures, then increases it at higher temperatures, and ultimately causes failures of
the equipment. The majority of the problems encountered with lubrication are due to
mixed lubricants, causing failure of operation at low temperature. Another example
is the addition of a drop of petroleum oil to porous bronze bearings impregnated
with diester fluid, causing failure of equipment.

C. Bearings.
(1) Oilite Bushings. -

This type of bearing has been impregnated with lubricant. Do not lubricate these
bearings.

(2) Ball Bearings.

It is recommended that ball bearings not be lubricated; however, under certain
circumstances lubrication may be necessary.

CAUTION: BE SURE THAT BALL BEARINGS ARE COMPLETELY CLEAN BE-
FORE LUBRICATING,

CAUTION: DO NOT OVERLUBRICATE ANY BEARING.

4. DETAILED ASSEMBLY PROCEDURES,

A, 180R-12 Antenna Coupler,

The complete assembly procedure for the 180R-12 coupler is subdivided into major
subassemblies and presented in tabular form. Refer to figure 503 to determine the
order of reassembly applicable to a particular situation.

B. 309A-9/9A Antenna Coupler Control.

(1) Assembly of Modules.

Refer to the applicable figure listed below for the reassembly procedure of a
particular module.

MODULE FIGURE NO,
Servo control 522
Relay control 523
Servo amplifier 524

(2) Module Replacement, (Refer to figure 1108.)

(a) Plug modules into their associated connectors on main chassis (69) of
coupler control.
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(b) Secure relay (4) and servo-control (3) modules by tightening the four red-
headed captive screws on each module.

(c) Secure servo-amplifier modules (41, 42) with bar clamps (39).
(3) Dust Cover Replacement. (Refer to figure 1108.)

Slide dust cover (2) over coupler control chassis and module assembly and fasten
with four screws on each side and one screw on top.

5. ALIGNMENT PROCEDURES.

Conditions of mechanical alignment for the 180R-12 coupler are included in the sequence of
the reassembly procedures. Figure 525 lists these alignment conditions and references
their location in the assembly procedures,

The 309A-9/9A control requires no special mechanical alignment procedures during
reassembly.
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MANUFACTURER DESIGNATION *GENERAL USE COLLINS PART NUMBER | APPLICABLE
O
Esso Standard Beacon 325 Lubricating sliding 005-0423-00 MIL-G-3278
0Oil Co, ingtrument grease electrical contacts,
The Alpha Molykote M-88 Antiseize lubricant for 005-0405-00
Molykote Corp. lubricant screw threads.
General Electric Co. Versilube G-300 Lubricating metal-to- 005-0564-00
silicone grease metal sliding surfaces.
Hooker Chemical Corp. GR 470 Flurolube Lubricate coated metal gasket. 005-1291-010
Armstrong Products Co. A-2 adhesive Load coil repair. 005-0325-00 Navy Spec
Armstrong Products Co. A activator (For above.) 005-0328-00 08-11922
Armstrong Products Co. A-12 adhesive Liquid sleeving. 005-0569-00
Loctite Corp. Blue Loctite sealant Liquid staking steel screws 005-0548-00 MIL-S-22473
grade C no, 4 and smaller in metal. Grade C
Loctite Corp. Brown Loctite sealant Liquid staking brass screws 005-0551 -00 MIL-S-22473
grade H in metal, Grade H
Minnesota Mining & EC847 cement Liquid staking discriminator 005-9042-00 MIL-C-4003
Manufacturing Co. nuts,
General Electric Co, Glyptal Liquid staking screws in 005-0133-00
nonmetal,
Loctite Corp. Red Loctite sealant Liquid staking steel screws 005-0547-00 MIL-S-22473
grade A no. 6 and larger in metal. Grade A
Minnesota Mining MIL-S-4383 general Liquid staking electrical parts 005-0523-00 MIL-S-4383
& Manufacturing Co. purpose adhesive hardware.
Dow Corning Corp. RTV 731 sealant Joining strip shielding braid. 005-0737-00
Dow Corning Corp. Silastic 140 Gasket cement and seal. 005-0701-00
Entectic Welding 157 BN high temperature | Load coil repair. 005-1166-00 MIL-D-70327
Alloys Corp. solder
Kester Solder Co. 1544 soldering flux (For above.) 005-1001-00 MIL-D-70327

*Uses vary. Refer to lubrication data (figure 502) or assembly procedures for specific areas of application.
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PART NAME

FIGURE-ITEM | AREA OF APPLICATION

LUBRICANT

Metal-to-metal gear trains

Gear teeth

Versilube G-300

Spring contact plate 1104-175 Contact balls Beacon 325

Tap limit lever 1104-337 Shaft Versilube G-300
Ground drum end plate 1104-106 Recessed area on front- | Beacon 325

side of plate

Secondary switch arm 1104-59 Contact blade Beacon 325

Tap assembly slipring 1104-148 Metal ring Beacon 325
Gasket 1102-13 Overall GR 470 Flurolube
Screw 1102-9 Threads Molykote M 88

Lubrication Data
Figure 502
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ANTENNA COUPLER
REASSEMBLY
521
DISCRIMINATOR
REASSEMBLY
520
CASE
REASSEMBLY
519
BASIC COUPLER
GROUP
RF LOAD COIL
GROUP
GROUP
REASSEMBLY
[ ‘I 518
SUPPORT PLATE BULKHEAD PLATE RELAY CHASSIS
REINSTALLATION REINSTALLATION REINSTALLATION
505 507 509 FRONT
REAR PLATE HOUSING
| L REASSEMBLY
517
SUPPORT PLATE A iD]co RELAY CHASSIS
WA L REASSEMBLY G2 R LD CERAMIC DRUM
506 REASSEMBLY
GROUND DRUM 516
REASSEMBLY
514 L
CENTER TAP
NOTE: REASSEMBLY
PLENUM 515
NUMBERS IN REASSEMBLY AND REINSTALLATION
REINSTALLATION BOXES IDENTIFY 513
THE APPLICABLE FIGURE OF THE
PROCEDURE. PLENUM
REASSEMBLY
512
MOTOR GEARCASE
REASSEMBLY
si0
FRONT GEARCASE
REASSEMBLY TPO-7490-012
510
180R-12 Antenna Coupler Reassembly, Sequence Chart
Figure 503
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Support plate 88 Nut 83 1 Mount contact to plate Blue Loctite on
Contact assembly 82 threads.
P6
2 Pin bracket 84 Screw 87 2 Install.
Spacer 85 Locknut 86 2
3 Spark gap arm 71 Screw 76 1 Secure screws to sup-
P/O G1 Screw 77 1 port plate with nuts,
Nut 74 1
Nut 75 1 Mount spark gap arm Nut on screw
Locknut 72 1 over screws. nearest ball of
gap arm,
4 Spark gap arm 64 Screw 68 2 Secure screws to sup-
P/O G1 Nut 67 2 port plate with nuts.
Flag washer 66 1
Locknut 65 1 Mount spark gap arm Nut on screw

over screws,

Set gap clearance.

nearest ball of
gap arm.

0.165 +£0.015 in.
Use paper-base
bakelite or Lu-

cite feeler stock
to prevent mar-

ring silver finish.
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: MAKE ALL SOLDER CONNECTIONS TO COIL 12 (49), RELAY K5 TERMINAL CONNECTORS
(P/0O 11), AND RELAY K9 TERMINAL CONNECTORS (P/O 14) WITH HIGH TEMPERATURE

SOLDER AND SOLDERING FLUX (FIGURE 501). DETACH RELAY TERMINAL CONNECTORS
FROM RELAYS BEFORE SOLDERING.

1 Pin bracket 35 Screw 39 2 Loosely install between
Spacer 34 Locknut 37 2 support plate subassem-
bly and relay chassis
(36) of rf load coil group.
2 Screw 61 3 Secure support plate to Use long Phillips
Flat washer 60 3 coil form brackets and screwdriver
Locknut 59 3 pin coil forms. through access
Roll pin 56 3 holes in bulkhead
plate (62).
Tighten hardware of Ensure locator
step 1. pin hole is not
obstructed.
3 MCN 130 and
above
Lug 70 1 Secure lugs to spark gap
Lug 70A 1 arm mounting screw
Locknut 72A 1 (76).
MCN 129 and
below
Capacitor 69 Lug 70 1 Mount capacitor and lug
Capacitor retainer 28 Lockwasher 73 1 to spark gap mounting
Screw 32 1 screw (76).
e i ! Secure capacitor re- Grip capacitor
Flat washer 31 1 . . .
tainer to capacitor shank with open
Screw 33 L (69) end wrench
Flat washer 31 1 : :
Lug 27 1 Fasten capacitor re-
Lockwasher 30 1 tainer (28) to relay
Nut 29 1 chassis,
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY

4 Terminal lug 78 Screw 81 1 Fasten lug to contact P6
Lockwasher 80 1 (82).
Nut 79 1

5 Cover 1 Screw 3 11 Install.
Nut 2 3
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: MAKE ALL SOLDER CONNECTIONS TO COIL L2 (49) WITH HIGH TEMPERATURE SOLDER AND

SOLDERING FLUX (FIGURE 501).

1 Bulkhead plate 62 Screw 22 2 Fasten connector and Ensure all through
Ground plate 24 Locknut 21 2 ground plate to bulkhead | holes of plates
Connector J9 20 plate. are aligned.

2 Contact assembly 44 Flat washer 48 1 Secure connector to
P10 Nut 46 2 bulkhead plate.

Terminal lug 45 Lockwasher 47A 1
Lockwasher 47 1

3 Rf coil 1.2 49 Screw 55 6 Fasten brackets to Rebond coil, if
Coil form 57 Nut 54 6 forms (51, 52) of coil required, with
bracket (two Roll pin 56 3 assembly. A-2 adhesive and
required) Screw 61 3 activator (figure
Coil form 58 Flat washer 60 3 502).
Eraclifet:d(four Locknut 59 3 Brackets (57)

equ ) terminate coil
ends.
Mount coil assembly to Bulkhead plate end
bulkhead plate and pin. of coil is end
where coil forms
protrude the
farthest.

4 MCN 130 and
above
Contact assembly 48A Screw 48C 2 Mount contact to bulk-

J11 and P/O G2 Locknut 48B 2 head plate.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
5 MCN 130 and

above

Spacer plate 48D Screw 48J 2 Mount to bulkhead plate. | Lug mounts to
Spark gap arm 48E Flat washer 48H 2 screw farthest
P/O G2 Lug 48F 1 from ball of gap

Nut 48G 2 arm.

Set gap clearance.

0.100 +0.005 in.

Use paper-base
bakelite or Lu-

cite feeler stock
so as not to mar
silver finish.
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: MAKE ALL SOLDER CONNECTIONS TO COIL L2 (49), RELAY K5 TERMINAL CONNECTORS
(P/O 11) AND RELAY K9 TERMINAL CONNECTORS (P/O 14) WITH HIGH TEMPERATURE
SOLDER AND SOLDERING FLUX (FIGURE 501). DETACH RELAY TERMINAL CONNECTORS

FROM RELAYS BEFORE SOLDERING.

1 Bulkhead plate Screw 40 2 Loosely fasten bulkhead
and coil Locknut 38 2 plate subassembly to re-
subassembly lay chassis (36) of rf
load coil group.
2 Screw 61 3 Secure coil form brack- | Use long Phillips
Flat washer 60 3 ets to support plate screwdriver
Nut 59 3 (88) and pin coil forms. |[through access
Roll pin 56 3 holes in bulk-
head plate.
3 Connector J8 23 Screw 26 2 Mount through relay Ensure plate and
Locknut 25 2 chassis and grounding chassis cutouts
plate to bulkhead plate. are aligned.
Secure hardware of
step 1.
4 MCN 130 and
above
Capacitor 33A Screw 28D 1 Mount capacitor retainer | Grip capacitor
retainer Lockwasher 28E 1 and lugs to capacitor. shank with open
Lug 28B 2 end wrench.
?;I;:El}cv:lut ggg i Secure capacitor retainer| Ensure capacitor
to bulkhead plate. (28A) remains
securely fastened
to chassis.
5 Cover 1 Screw 1 11 Install.
Nut 2 3
6 Reconnect terminal con- | Use a no. 2

nectors to relay
terminals.

Bristol wrench.
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: PART HARDWARE
> STEP INSTRUCTIONS NOTES
= NAME ITEM NAME ITEM QTY
CAUTION: MAKE ALL SOLDER CONNECTIONS TO RELAY TERMINAL CONNECTORS (P/O 11 AND P/O 14)
WITH HIGH TEMPERATURESOLDER AND SOLDERING FLUX (FIGURE 501).
1 Relay bracket 36 Screw 6 1 Install. Flat washer and
chassis Lockwasher 7 1 lug not used on
Capacitor 5 Flat washer TA 1 MCN 129 and
Lug 5A 1 below.
5
5| 2 MCN 130 and
: above
= 5 Capacitor 28A | Screw 28C 1 Mount capacitor to
& 2 Lockwasher 28E 1 chassis.
oy . MCN 129 and
o’é‘ g 3 below
P a"g % Capacitor retainer| 28 Screw 33 1 Loosely attach retainer
o5 g Flat washer 31 1 to chassis.
8% Lug 217 1
= Lockwasher 30 1
oQ Nut 29 1
~ o
&1 o3 MCN 129 and
: below
<Y below
» Terminal lug 15 Screw 18 1 Mount.
Lockwasher 17 1
Nut 16 1
4 Stud terminal 7B Screw 7C 1 Install.
Lockwasher 7D 1
o
&
® L
oW
=
w o

7722\
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
5 Relay K9 14 Backing nut | P/O 14 1 Install. Position relay so
Lockwasher | P/O 14 1 common contact
Nut P/O 14 1 terminals are
toward center and
normally closed
contact terminals
do not extend be-
yond side of relay
chassis.
6 Relay K5 11 Backing nut | P/O 11 1 Install. Position common
Lockwasher | P/O 11 1 contact terminal
Nut P/0O 11 1 toward relay K9.
7 Capacitor C15 19 Nut P/O 19 1 Mount., Brown Loctite on
threads.
8 MCN 150 and
above
Stiffener block 16 Screw 18 3 Install. Lug mounts under
Lockwasher |17 3 screwhead near-
Lug 1 est flange of

bracket chassis.
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: MAKE ALL SOLDER CONNECTIONS TO COIL L2 (49), RELAY K5 TERMINAL CONNECTORS
(P/O 11), AND RELAY K9 TERMINAL CONNECTORS (P/O 14) WITH HIGH TEMPERATURE
SOLDER AND SOLDERING FLUX (FIGURE 501)., DETACH RELAY TERMINAL CONNECTORS

FROM RELAYS BEFORE SOLDERING.

1 Relay chassis Screw 40 2 Loosely attach relay Ensure grounding
subassembly Locknut 38 2 chassis subassembly to | plate (24) is
bulkhead plate (62) of mounted to bulk-
rf load coil group. head plate.
2 Pin bracket 35 Screw 39 2 Install between relay Ensure locator
Spacer 34 Locknut 37 2 chassis and support pin hole is not
plate (88). obstructed.
3 Connector J8 23 Screw 26 2 Mount through relay Ensure plate and
Locknut 25 2 chassis and grounding chassis cutouts
plate to bulkhead are aligned.
plate (62).
4 MCN 130 and
above
Capacitor retainer 33A Screw 28D 1 Mount capacitor re- Grip capacitor
Lockwasher 28E 1 tainer and lugs to shank with open
Lug 28B 2 capacitor. end wrench.
i‘;ii‘:’mt ggg i Secure capacitor re- Ensure capacitor
tainer to bulkhead (28A) remains
plate (62). securely fastened
to retainer and
(Cont) chassis.,
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
4 MCN 129 and
(Cont) | below
Capacitor 69 Lug 70 1 Mount capacitor and lug | Grip capacitor
Lockwasher 73 1 to spark gap mounting shank with open
screw (76). end wrench,
Capacitor retainer 28 Screw 32 1 Secure capacitor re-

Lockwasher 30 1 tainer to capacitor (69).
Flat washer 31 1
Screw 33 1 Fasten capacitor re-
Flat washer 31 1 tainer to relay chassis. -
Lug 27 1 c
Lockwasher 30 1 (« E )))
Nut 29 1 z

5 Cover 1 Screw 3 11 Install. f 3
Nut 2 3 7 =

- =
6 Reconnect terminal con- | Use a no. 2 -

nectors to relay
terminals.

Bristol wrench.
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o PART HARDWARE
=5 STEP INSTRUCTIONS NOTES
= NAME ITEM NAME ITEM | QTY
1 Main post 173 Screw 174 4 Install to rear side of Red Loctite on
(four required) main gearplate (286) threads. Grip
at holes A (figure 526). posts with pin
punch inserted
through tightening
holes.
=
S| 2 Tuner 171 Screw 172 6 Install to rear side of Red Loctite on
g core main gearplate at hole threads.
@ B (figure 526).
-
(DDU g, 3 Blower B3 269 Screw 270 3 Install in main gear- Red Loctite on 2
o O plate at hole C (figure threads. Terminal («E )))
= = 526). 5 toward plate 2
°w center, -
= =<
cg S| ¢4 Tap motor B2 267 | Screw 268 4 Install to rear side of Blue Loctite on 7 S
o o main gearplate at threads. Terminal - =
== hole D (figure 526). 1 toward corner ==z
4 of plate. =
N
% 5 Tap lock 256 Screw 258 2 Mount on front side of Spacers between
o solenoid Flat washer 260 1 main gearplate at holes | solenoid and gear-
; Spacer sleeve 257 E and F (figure 526). plate. Flat
- (two required) washer under head
of screw fastened
to hole E. Solen-
oid dog noten-
gaged to motor
spline shaft.
no
[\
—
w
S
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
6 Torsion bar 238 Ball 242 1 Seat bearing in main Larger face of
assembly bearing gearplate hole G bearing to
(figure 526). coupler front.
Insert torsion bar
through bearing from
front.
7 Ball bearing 249 Seat in holes H and J
Ball bearing 251 (figure 526) from front.
8 Spur gearshaft 252 Insert into bearing at Larger gear
hole J (figure 526). toward bearing.
9 Spur gearshaft 250 Insert into bearing at Smaller gear
hole H (figure 526). toward bearing.
Mesh with motor
spline shaft and
gear installed in
step 8.
10 Tap stop gear 246 Setscrew 248 2 Fasten gear to shaft. Shaft tongue on
Gearshaft 247 stop plate side
(shaft (247) has of gear. Set-
shorter tongue screws seat in
than shaft (236)) recessed portion
of shaft. Blue
Loctite on threads|
Use no. 4 Bristol
wrench,
Insert into bushing at Flatside of gear
hole K (figure 526). toward bushing,
Mesh with gear
(253) at hole J.
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STEP

PART

HARDWARE

NAME

ITEM

NAME ITEM

QTY

INSTRUCTIONS

NOTES

11

Coil spur gear

Stopblock
Gearshaft

232
230
236

231
233

Screw
Setscrew

Fasten stopblock to hub
side of gear. Fasten
gear to shaft.

Insert into bushing at
hole L (figure 526).

Rotate torsion bar
clockwise to solid stop
and counterclockwise
to solid stop (figure
528).

Blue Loctite on
threads. Flat-
side of gear
toward shaft
tongue. Setscrews
seat in recessed
portion of shaft.
Use no. 4 Bristol
wrench, No
Loctite on
setscrews.

Gear hub toward
bushing. Mesh
with torsion bar
gear (239).

Stopblock must
clear cam except
when it solidly
engages cam flat.
Correct by dis-
engaging gear
(232) from gear
(239), rotating
slightly and re-
engaging.

12

Tap spur gear-

shaft

243

Insert through front of
main gearplate at hole
M (figure 526).

Bearing is in-
stalled later.

(
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
13 Tap stop lever 245 Install into bushing at Side opposite
assembly hole N (figure 526). shoulder pin
against face of
bushing and stop
pawl toward
center of gear-
plate.
Gently hold stop lever Actuated lever
away from gear (250) pawl just begins
while rotating gear to enter stop cup
(252) clockwise, and (figure 527).
observe engagement Correct by re-
of stop lever pawl moving stop lever,
and stop cup of gear disengaging gear
(250) when lever is (250 or 246), ro-
actuated by stop plate tating slightly,
of gear (246). reengaging and
reinstalling lever.
14 Ball bearing 237 Place on front ends of Larger faces of
Ball bearing 249 gearshafts mounted in bearings toward
Ball bearing 251 holes G, H, and J gears.
(figure 526).
15 Secondary gear- 224 Screw 225 3 Set secondary gearplate | Engage three
plate Lockwasher 226 3 in place. bearings and tap
Lever spring 219 stop lever pivot
Spacer (three 223 shaft.
required)
Attach lever spring
between shoulder pins
on stop lever and
(Cont) secondary gearplate.
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

15
(Cont)

Rotate gear (252) clock-
wise and observe en-
gagement of stop lever
pawl and stop cup of
gear (250) when lever is
actuated by stop plate
of gear (246).

Secure secondary gear-
plate to main gearplate
at holes P (figure 526).

Stop lever pawl is
fully drawn into
stop cup. Gear
backs off freely
when clockwise
force is removed
from gear (252).
Correct by re-
moving shaft (247) |
adjusting mesh be+
tween gears (246,
247), and rein-
stallating shaft.

Spacers mount
between gear-
plates. Insulation
sleeving over
spacer nearest
tap lock solenoid.
Turn spacers to
eliminate binding
of gear train.

16

Terminal stud

217

Stud

218

Install to front of
secondary gearplate.

Blue Loctite on
threads. Crimp
threads of new
stud midway be-
tween ends with
cutters. Ensure
threaded stud
does not protrude
so as to interfere
with gear train.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
17 Switch wafer 212 Ceramic 213 4 Assemble and mount to Blue Loctite on
spacer front of secondary threads. Con-
Switch wafer 214 Ceramic 216 2 gearplate. tacts toward front.

washer Red dots toward

Screw 215 2 tap lock solenoid.
Ensure movable
contact sections
are set to the
same contact
position when
engaged to the
tongue of shaft
(236).

18 Roller support 281 Screw 283 4 Assemble and install Roller supports
Ball bearing 282 Lockwasher 285 4 to rear side of main fit inside tires.
Insulator tire 280 Flat washer 284 4 gearplate at four holes Larger face of
Roller shafts 279 R (figure 526). bearing against
(four of each rear side of main
required) gearplate.
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PART HARDWARE

STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY

L9/1 390

1 Post 200 Stud 201 2 Mount to rear side Crimp threads of
(two required) of main gearplate at new studs midway
two holes S (figure between ends with
526). cutters.

Blue Loctite on
threads. Grip
post with pin
punch inserted
through tighten-
ing hole.

2 Coil motor Bl 203 Screw 204 4 Install shim and motor Ensure that holes g
Motor mount 205 in recess of motor in shim align with (((E )))
gearplate mount. holes of motor 2
mount when shim —_—
MCN 165 and key is engaged.

above Blue Loctite on
threads. Position
Shim 203A motor terminal 1
toward point of
tangency formed
by motor and
motor mount
circumferences.

116 9an31yg
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3 Coil lock 195 Screw 197
solenoid K4 Lockwasher 198
Spacer plate 196 Flatwasher 199

Install on flat face of Position toothed
motor mount. dog toward motor
shaft but do not
engage, Spacer
plate between
solenoid and
motor mount,
Flat washer on
screw farthest
from center of
motor mount,

=N DN
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

Ball bearings

182
184A
192
193

Seat bearings into motor
mount from side oppos-

ite motor.

Attach motor mount

group to two posts.

Medium ‘sized
bearings seat in
center hole and
counterbored
hole. Large
bearing also

seats in counter -
bored hole. Small
bearing seats in
remaining hole.

Motors are back
to back and dou-
ble bearings sup-
port free end of
torsion bar.
Fasten motor
mount to posts
temporarily with
any two screws;
screws (15) can
be used.

(Cont)

Torsion bar

gear

189

Shim washer 191

Retaining

ring

190

Install on torsion bar.

Flat face of gear
toward motor
mount. Splines
interlock. Two
shim washers
between gear and
bearing. One
shim washer be-
tween gear hub
and retaining
ring.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
5 Concave surface

(Cont) of retaining ring
toward shim. Tap
torsion bar shaft
with plastic mal-
letto ensurethat
bearings are
seated.

Set end play. Add or remove
shims to provide
minimum end
play without
binding.

Lubricate gear teeth. Versilube G-300.

Remove two temporary

screws used in step 4

to hold motor mount

to posts.

6 Gearshaft 183 | Shim washer| 184C| 3 [ Install gear (183) into Mesh larger gear
Gearshaft 185 small bearing. with motor spline

Install short shaft of
gear (185) into center
bearing.

Lubricate all gear
teeth,

shaft.

Three shim
washers between
gear and bearing.
Mesh with gears
(183, 189).

Versilube G-300.
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STEP

PART

HARDWARE

NAME

ITEM

NAME ITEM

QTY

INSTRUCTIONS

NOTES

Drum support
gearplate
Ball bearing
Ball bearing
Spacer sleeve
(two required)

178

182
184
179

184B
180
181

Shim washer
Screw
Lockwasher

AR

Mount drum support
gearplate.

Set end play.

Secure drum support
gearplate.

Seat beatings to
flat side of drum
support gearplate.
Place shim wash-
er on gearshaft
(188).

Add or remove
shims from
center gearshaft
(188) to provide
0.001- to 0.004-
in. end play.

If necessary, turn
spacers when
tightening screws
to permit smooth
operation of gear
cluster.

(Cont)

Wire harness
[ including
connector J7
(295) thermo-
switch (276)
cable button
(220)]

277
278
221
222

Screw
Lockwasher
Screw
Flat washer

== o W

Rotate harness.

Perform wiring of
front and motor gear-
cases.

Install thermoswitch
in main gearplate hole
V (figure 526).

Center branch
through front of
main gearplate
hole T (figure
526). End branch
through second-
ary gearplate
hole and main
gearplate hole U
(figure 526).

Silk-screened
lettering toward
plate edge.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
8 Fasten harness button Blue Loctite on
(Cont) to secondary gearplate. | g]] threads.
Set coil lock disengage- | Position solenoid
ment clearance. so that 0.005-in.

feeler stock is
pinched between
spline shaft of
motor and toothed
dog of solenoid
when solenoid
resembles energ-
ized condition.

Check breakaway 12 in-oz mini-
torque of output mum. Adjust
shaft (188). coil lock solenoid
(195) if necessary
Check coil gear lock Coil gear cluster
electrically. can be moved

freely when 28
vdc is applied to
coil lock solenoid
(see caution).

CAUTION: DO NOT ALLOW COIL LOCK SOLENOID TO BE ENERGIZED LONGER THAN 30 SECONDS UNLESS
THE APPLIED VOLTAGE IS REDUCED TO 10 VDC AFTER SOLENOID IS ENERGIZED.

L3S 98ed
0-€1-€32

9 Spring contact 175 Screw 176 4 Install in recess of
plate Lockwasher 177 4 drum support gear
plate.
Lubricate contact Beacon 325,
balls.

N/
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
10 Support cylinder 109 Screw 95 2 Attach roller assemblies | Rollers to drum

Upper roller 97 Lock washer 96 2 to support cylinder. side of mounting
assembly thru | Screw 111 4 flange. Upper
(two required) 99 Screw 110 8 rollers mount in
Lower roller 102 Screw 100 2 two largest holes
assembly thru 90° apart. Fasten
(two required) 104 upper rollers with

Slide support cylinder
assembly over motor
gearcase.

Fasten to main gear-
plate.

Fasten to motor mount
and drum support gear -
plate.

Secure lower roller
assemblies to main
gearplate at two holes
W (figure 526).

screws (95) and
lockwashers

(96). Lower roll-
ers set in holes
180° away from
opposing upper
rollers.

Upper ioller
assemblies near-
est short edge of
main gearplate.

Blue Loctite on
threads.

Blue Loctite on
threads.

Blue Loctite on
threads. Gently
rotate gears (250,
252) to reveal
hidden roller
assembly through
notch in gear
lightening holes
(figure 527).
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> NAME ITEM NAME | ITEM | QTY R NOTES
-3
11 Tap pinion gear 113 Setscrew 114 2 Insert bearing into rear | Supports square
Ball bearing 244 of main gearplate at gearshaft (243).

hole M (figure 526).

Install tap pinion gear Gear (243) to
on square gearshaft, fully mesh with
gear (250) when
tap pinion gear
is against bear-
ing (244). Set-
screws must
seat on flats of
square gearshaft.
Blue Loctite on
threads.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Switch block 338 Retaining 336 1 Lubricate lever pivot Versilube G-300.
Jam nut 335 ring shaft.
Adjusting screw 334 Retaining 332 1
Lever 337 ring Assemble switch block Burr side of ring
Roller 333 mechanism. (332) away from
roller.
2 Switch mounting 349 Screw 339 2 Mount switch block
plate Lockwasher 340 2 mechanism to mounting
plate.
3 Microswitch 324 Screw 338 2 Assemble microswitch Glyptal on
Mounting bracket 329 Flat washer 326 2 and bracket. threads.
Composition 327 2
washer Fasten assembly to
Nut 325 2 switch mounting plate.
Screw 330 2
Lockwasher 331 2
4 Hexpost 341 Screw 343 1 Mount to switch Nearest to round
Lockwasher 344 mounting plate. corner of plate.
5 Cylinder post 361 Stud 342 1 Fasten cylinder post Crimp threads of
Air plenum 365 Screw 342 3 to air plenum and new stud midway
Hexpost 341 Lockwasher 363 3 switch mounting plate. between ends with
Flatwasher 364 3 cutters.
Blue Loctite on
stud threads.
6 Switch bracket 315 Screw 316 4 Install two switch
(two required) Lockwasher 317 4 brackets to plenum.
Flat washer 318 4
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
7 Pressure switch 311 Screw 212 2 Mount to switch Common terminal
Composition 313 2 brackets. toward
washer microswitch.
Flat washer 314 2 Glyptal on
threads.
8 Terminal stud 308 Screw 309 1 Mount.
Lockwasher 310 1
9 Thermoswitch S4 305 Screw 307 2 Mount.
Lockwasher 307A 2
10 Screw 350A 2 Secure switch mounting
Lockwasher 351A 2 plate (349) to air
Flat washer 352A 2 plenum (365).
Screw 350 1
Lockwasher 351 1
Lug 1
Flat washer 352 1
NOTE: Steps 11 through 15 apply only if shielding strip braid (357) is being replaced or reformed.
11 Gasket retaining 271 Screw 272 2 Pinch hem of braid Attach braid so
plate Screw 272A | 2 against gearplate with that only 2 to 3
Main gearplate 286 Screw 288 1 retaining plate and inches extends
fasten. beyond retaining
plate along short
edge of gearplate
and remainder of
braid hangs along
long edge of
(Cont) gearplate.
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(from step 11)

gearplate.

Remount blower to main
gearplate.

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
11 Fasten plenum to main Screw fastens to
(Cont) gearplate. cylinder post
(361).
Remove blower, if
installed.
12 Sleeve nut 358 Screw 359 3 Install, pinching hem of
Lockwasher 360A 3 braid against air plenum.,
Flat washer 360
13 Support strip 346 Screw 347 5 Pinch hem of Flat washer (348)
Backing strip 345 Lockwasher 347A 5 braid between support between braid and
Flat washer 347B 5 and backing strips and switch mounting
Flat washer 348 secure to switch mount- | plate.
ing plate (349).
14 Backing strip 354 Screw 356 4 Install, pinching hem of | Cut off excess
Lug 353 2 braid between backing braid so that ends
Flat washer 2 strip and air plenum, butt. Lugs mount
Lockwasher 355A 4 to middle screws.
Nut 355 4 Flat washers
mount to outside
screw. Apply
RTV 731 sealant
to butt joint and
allow to dry.
15 Gasket retain- 271 Screw 272 2 Remove air plenum
ing plate Screw 272A 2 subassembly from main

Figure 510,
step 3.
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& PART HARDWARE
Z | STEP INSTRUC TIONS NOTES
3 NAME ITEM NAME ITEM | QTY
1 Plenum Position plenum sub-
subassembly assembly around wire
harness branch and
against rear of main
gearplate (286).
Gasket 271 Screw 272 2 Install gasket retain- Gasket hem be-
retaining Screw 272A 2 ing plate to rear of tween retainer
o) plate Lockwasher 273 4 main gearplate. and plate. Short-
e Screw 288 1 er screws nearest
§ Lockwasher 289 1 blower.
C Screw 2817 1 o
o ?DU Secure plenum post Red Loctite on ((;
g5 (361) to main gear- threads. E)
% oy .2, plate. w
g B =
Jbo - -~
6% 2 Secure plenum post -
. 5 e
oS (358) to main gear- Z =
-0 S =,
w -5 plate. =
= A
(=] )
b § 2 Cable 261 Screw 265 1 Secure harness cable Flat washer on o
- clamp Flat washer 264 2 clamp, spacer, main each side of cable
o, Spacer 262 1 gearplate, gasket, and clamp. Blue
- Nut 263 1 gasket retaining plate Loctite on
Shield tube 32 1 at main gearplate hole threads.
X (figure 526).
Dress wire harness Wrap with lugs
along post (361) in (353).
(Cont) plenum.
)
& o
o L
o1 W
(I3 |
w o
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
2 Perform wiring of Feed leads for
(Cont) plenum, connector P8 (26)
through shield
tube (32) and in-
sert through
large hole. Feed
tuner bypass coax
through smaller
hole,
3 Series C 320 Spacer 321 2 Electrically connect
solenoid K2 Flat washer 2 and install in plenum.,
Lockwasher 323 2
Nut 322 2
4 Series C 319 Spacer 321 2 Electrically connect
solenoid K1 Flat washer 2 and install in plenum,
Lockwasher 323 2
Nut 322 2
5 Support strip 346 Screw 347 5 Pinch hem of braid Flat washer (348)
Backing strip 345 Lockwasher 347TA 5 between support and between braid and
Flat washer 347B 5 backing strips and switch mounting
Flat washer 348 1 secure to switch plate at corner
mounting plate (349). hole,
6 Solenoid arm 168 Roll pin 170 2 Install to shafts of Match arms to
(two required) solenoid K1 and shafts (Marked at
solenoid K2, disassembly).
Hammer surfaces
of arms approx-
imately face each
other, Align
holes in arms and
shafts and pin.
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

NOTE: Steps 7 through 11 apply only if solenoid arms (168) or solenoids (319, 320) are being replaced.

Solenoid arm
(two required)

168

Setscrew

169

Attach solenoid arms to
shafts of solenoids.

Hammer surfaces
of arms approxi-
mately face each

other.

Rear plate
subassembly
(from figure
517)

Screw
Flat washer
Screw
Flat washer

14
14A
15

NN OGO

Mount to four posts
(173), one post (358),
and two hexposts
(341).

Flat washers
between rear plate
and posts. Striker
screws (57) of
primary switch
arm between
hammer faces of
solenoid arms
(168).

(Cont)

Position switch arm
assembly and adjust
solenoid arm (168)
associated with solenoid
K2 (320).

Strike screw (57)
latched against
hammer face of
solenoid K2 arm
by snap action of
spring (53).
Contact blade of
secondary switch
arm (59) to pene-
trate gap between
balls of contacts
(45) as shown in
figure 533.
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arm (168) associated
with solenoid K1 (319).

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
9 Energize solenoid K2 Apply 28 vdc to
(Cont) (320) and adjust solenoid | solenoid (see

caution). Free
play of blade,
measured at wipe
point, should not
exceed 0.010 in,

CAUTION: DO NOT ALLOW SOLENOID (K1 OR K2) TO REMAIN ENERGIZED FOR MORE THAN 30 SECONDS,

SOLENOID ARM TRAVEL WHEN MOVED MANUALLY IS NOT THE SAME AS WHEN ENERGIZED,

10 Roll pin 170 2 Drill and pin solenoids 0.062- to 0.065-in.
arms to solenoid diameter holes.
shafts. Remove set-

screws,

11 Screw 14 5 Reinove rear plate

Flat washer 14A 5 subassembly.
Screw 15 2
Flat washer 2
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e PART HARDWARE
> STEP INSTRUCTIONS NOTES
=3 NAME ITEM NAME ITEM | QTY
1 Sleeve spacer 94 Screw 91 1 Fasten spring to shaft Spacer inside coils
Torsion spring 90 Lockwasher 92 1 hub, of spring.
Output shaft hub 88 Flat washer 93 1
2 Drum end plate 106 Screw 91 1 Fasten free end of
Lockwasher 92 1 spring to end plate,
Flat washer 93 1
3 Spur gear 87 Screw 89 1 Fasten gear to shaft Shorter screw
Screw 89A 1 hub. nearest spring
9 mounting hole,
we Blue Loctite on
% 3 threads.
.
& g2l 4 Ground drum 107 Screw 108 4 Lubricate recess on Beacon 325.
0,_% =8 front side of end plate.
o2
ik o 8 Fasten drum to end Blue Loctite on
e % plate. threads.
=]
£ % 5 Ribbon clip 105 Scrape inner surface of
< drum in area of clip
mounting slots.
Snap clip into slots from | Ribbon slot in clip
inside of drum., is clockwise as
viewed from front,
U o
@ ¢
=
o W
8o
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: ENSURE THE CORRECTNESS OF THE AXIAL (FORE AND AFT) LOCATION OF THE INDIVIDUAL
SPACERS ABOUT THE ROLLERS ON THE ROLLER SHAFTS AND THE RADIAL RELATIONSHIP
OF THE FOUR SPACER PAIRS,

DO NOT USE ANY SUBSTITUTE FOR THE LOCTITE SPECIFIED,

1 Roller 156 Assemble four rollers. Figure 530,
(four required) detail E,
Spacer (0.085 in.)| 157
(four required)
Ball bearing 155
(eight required)
2 Ring gear 165 Screw 164 2 Fasten two shafts to Locate to opposing
Shaft 163 ring gear. ears, Brown
(two required) Loctite on threads.
3 Shoulder pin 162 Insert two shoulder pins | Place assembly on
(two required) through holes in remain- | bench surface so
ing ears of ring gear. that shafts and
pins point upward,
4 Spacer (0.032 in.)| 159 Screw 143A 1 Temporarily mount Position spacers
Spacer (0.157 in.)| 152 one roller assembly and contact mount-
Slipring 148 from step 1 onto a ing ear as shown

shoulder pin.,

in figure 530 (see
caution).
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o PART HARDWARE
= STEP INSTRUCTIONS NOTES
= NAME ITEM NAME ITEM | QTY
5 Spacer (0.157 in.)| 161 Screw 150 3 Mount remaining three Position spacers
Spacer (0.032 in,)| 154 roller assemblies. axially and radi-
Spacer (0.115 in.)| 160 ally as shown in
Spacer (0.074 in.)| 153 figure 530 (see
Spacer (0.074 in.)| 158 caution). Flat of
Spacer (0.115 in.) 151 shoulder pin (162)
should face out-
ward (away from
ceramic drum
center). Brown
Loctite on screw
threads. 2
1
6 Primary contact 146 Screw 149 1 Mount contacts. Figure 530, view <((( z ))>
Secondary contact| 147 | Lockwasher 150A | 2 BB. Flat of e

shoulder pin »
(162) should face
outward (away
from ceramic
drum center).
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Tap stop plate 133 Compress and install
Helical spring 138 four springs.

2 Output shaft 140 Screw 144 1 Fasten to tap stop plate. | Lug mounting

Screw 145 3 screw (longer

Lug 139 1 screw) locates in

Flat washer 143 1 hole near rim stop

Lockwasher 142 1 (figure 531).

Nut 141 1 Glyptal on threads
of three shorter
screws,

3 Spur gear 132 Screw 137 6 Mount gear to tap stop Ribbon entrance

Ceramic drum 167 Composition 136 plate and fasten to hole of drum loc-
washer 6 ceramic drum, ates to the trail-

Flat washer 135 6 ing edge side of

Nut 134 6 rim stop nearest
lug (139) (figure
531). Composition
washers against
ceramic drum,
Blue Loctite on
threads.

Check spring-loaded Stop rim rotary

rim stop action, displacement is
1/4 of an in. min-
imum with spring
return,

4 Ribbon 166 Insert through ribbon Dress wire conn-
entrance hole and ected to lug against
solder to wire connect- |inside wall of

(Cont) ed to lug (139). ceramic drum,

TAIVHEAAO | e
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PART HARDWARE

STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY

L9/T 30

4 Spirally wind all ribbon | Temporarily fast-
(Cont) onto ceramic drum. en loose end to
drum with mask-
ing tape. Ribbon
must be flat and
free of defects.

5 Center-tap Screw onto ceramic Rollers ride
subassembly drum, helical rib. Ring
gear (165) toward
closed end of

ceramic drum. 8
Tap contacts must ((( £ )))
not rub against 2
helical rib. "

If action between
tap assembly and
drum is stiff, work
in by holding drum
and rolling tap
assembly across
flat table surface.

916 2an31q
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Check tap contact bear- | 1/16 of an in, min-
ing surface area. imum,

Check tap contact 80 to 100 grams.
(Cont) pressure,

1¥S @8ed
0-8T-€2




916 2an31 g

(#0711 2an313 03 a930Y)
(¢ Jo ¢ 199Yyg) A[quassedy WnJI(g IOTWBIDY)

L9/1 190

2¥¢ 98eg
N-¢1-€3

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
5 Check tap stop action Stop ping of cent-
(Cont) and position, er-tap assembly

strike rim stops
of ceramic drum
simultaneously
and tap contact
is 1/2 to 3/4 of
an in, away from
ribbon entrance
hole.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Rear plate 83 Screw 71 1 Install housing from rear | Glyptal on
Switch housing 70 in rear plate hole A threads.
(figure 529).
2 Upper pilot 24 Screw 25 2 Install from front in hole | Blue Loctite on
housing B (figure 529). threads.
3 Lower pilot housing| 81 Screw 82 2 Install from front in hole [ Blue Loctite on
C (figure 529). threads.
4 Spring anchor pin 54 Screw 55 1 Install on rear side at Blue Loctite on
Flat washer 56 1 hole D (figure 529). threads.
5 Support bearing 13 Seat into hole E from
rear (figure 529).
6 Switch contact (two | 45 Screw 51 2 Mount to rear side of Locate screw-
required) Lockwasher 49 2 backplate at holes F heads and backing
Drum contact 44 Nut 48 2 (figure 529). shim to front side
Contact block 46 of rear plate.
Shim block 50B Drum contact (44)
Backing shim 47 between switch
contacts (45) and
forward of
spreader shim
(Cont) block (50B).
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
6 Insert stub shaft of Outer surface of
(Cont) special contact position- | contact balls to be
ing gauge into switch 0.363 +0.008 in.
housing (70) and slip from line con-
elongated hole over necting centers of
spring anchor pin (54). spring anchor pin
Position balls of contacts| (54) and switch
(45) against side of gauge| housing (70)
and secure. (figure 533).
7 MCN 129 and below
Switch contact (two| 45A Screw 51A 2 Mount to rear side of Locate screw-
required) Lockwasher 49A 2 rear plate at holes G heads and backing
Contact block 46A Nut 48A (figure 529). shim to front side
Backing shim 47 Shim washer| 50A of rear plate.
Shim washers
between contacts
454).
Set clearance between 0.075 + 0.005,
two sets of contact balls. | -0.010 in.
8 Lower capacitor 77 Screw 78 2 Fasten to rear side of
retainer/connector Lockwasher 79 2 rear plate at holes H
P11 (figure 529).
9 Capacitor C3 73 Screw 74 1 Mount to capacitor
Lockwasher 75 1 retainer (77).
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g PART HARDWARE
-t STEP INSTRUCTIONS NOTES
§ NAME ITEM NAME ITEM | QTY
10 Upper capacitor 76 Screw 74 1 Fasten to capacitor and
retainer Lockwasher 75 1 rear plate.
Lug 72 1
Screw 78 2
Lockwasher 79 2
Flat washer 80 2
o] 11 Postnut (two 17 Screw 19 2 Fasten to rear side of Flat washer on
8 required) Flat washer 19B 4 backplate at holes J each side of rear
:, (figure 529). plate.
? % 12 Coax connector P9| 16 Screw 18 2 Mount to postnuts (17). Insulation sleev-
& = ing over postnut
2o
o ® nearest center of
o§ o % rear plate.
H o
3?; % 13 Postnut (two 28 Screw 39 2 Mount to rear side of Flat washer be-
" ‘:“< required) Flat washer 31 2 rear plate at holes K tween rear plate
()| (figure 529). and post. Blue
a8 Loctite on
~& threads.
w
= 14 Primary switch 58 Screw 57 2 Install two flathead Glyptal in thread-
= arm screws to switch arm. ed holes.
15 Switch arm 59 Screw 65 1 Mount shoulder pin to Blue Loctite on
Shoulder pin 64 Flat washer 66 1 switch arm. threads.
g5
® L
N w
5
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STEP

PART

HARDWARE

NAME

ITEM

NAME

ITEM

QTY

INSTRUCTIONS

NOTES

CAUTION: USE CARE IN PERFORMING STEPS 16 AND 17 SO AS NOT TO DESTROY THE INTERLOCKING
SPLINES IN THE PIVOT HOLES OF SWITCH ARMS (58, 59). IF EITHER OR BOTH SWITCH ARMS
ARE BEING REPLACED WITH NEW ONES, ENSURE CORRECTNESS OF 22° +1/2° OFFSET ANGLE
BEFORE PRESSING SHAFT (69) INTO SWITCH ARMS TO FORM THE INTERLOCKING SPLINES.

16 Shaft 69 Screw 60 1 Slide primary switch arm |Match and engage
Flat washer 61 1 onto shaft and fasten. interlocking
Flat washer 62 1 splines. Blue
Loctite on
threads.

17 Support bearing 67 Shim washer| 63 4 Assemble and install Larger faces of
(two required) Flat washer 62 1 switch arms (58, 59) to bearings toward
Ball bearing 68 Screw 60 1 rear plate maintaining switch arms.

(two required) Flat washer 61 1 22° offset angle (figure Ball bearings seat
533) and engaging in switch housing
splines. (70). Blue Loctite

on screw threads.
Add or remove shim 0.002 to 0.004 in.
washers to adjust without binding.
endplay.

18 Switch contact 45A Screw 51 2 Mount to rear side of Locate screw-
(two required) Shim washer| 50 2 rear plate at holes L heads and backing
Contact block 46 Lockwasher 49 2 (figure 529). shim to front side
Shim block 50B Nut 48 2 of rear plate.
Backing shim 47

Align contacts (45A). Two sets of con-
tacts (45,45A)
must make and
break simultane-
ously with blade
of secondary

(Cont) switch arm.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
18 Lubricate contact blade | Beacon 325.
(Cont) of switch arm.
Check switching torque 8 in-0z maximum
at switch arm pivot. to make and to
break.
Check pressure of con- | 30 to 75 grams
tact balls on switch per individual
blade. contact. Add or
remove contact
shims as
necessary.
19 Spring 53 Retaining 52 2 Attach spring to sec- Position burr side
ring ondary switch arm and of retaining rings
rear plate anchor pins. away from spring.
20 Idler gear 37 Retaining 34 1 Mount idler gear to Bearings seat in
Ball bearing 36 ring shaft. gear. Flat side
(two required) of gear toward
Shaft 38 shoulder of shaft.
Idler support 35 Smaller face of
idler support
against bearing
in gear hub.
Concave surface
of retaining ring
toward gear.
Screw 39 1 Install idler gear and Blue Loctite on
Flat washer 40 1 shaft to front side of threads.
rear plate at hole M
(figure 529).

A
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY

21 Electrical contact 41 Screw 42 1 Mount to rear side of

J10 Flat washer 43 1 rear plate at hole N

(figure 529).

22 MCN 129 and below|

Coil L3 20 Screw 21 2 Mount to rear side of

Flat washer 22 2 rear plate.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Ground drum Set coil drive shaft (188) | Carefully disen-
subassembly to its full counterclock- | gage coil lock with
wise stop (as viewed prodding tool and
from rear). reengage when
stop is reached,
Install ground drum Front end seats
over support cylinder, inside four rollers
mounted to sup-
port cylinder.
Align. Ribbon anchor clip
(105) is toward
coupler center
(figure 532).
Slide fiber gear (87) Splines interlock.
onto output shaft (188),
2 MCN 164 and
below
Retaining 86 1 Install. Holds fiber gear
ring (87) on output
shaft (188),
3 Ceramic drum Install over iron core Front end seats
and tap assembly (171). inside four insul-
ated rollers
mounted to main
(Cont) gearplate.
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PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
3 Align, Rotate so tape
(Cont) anchor point is at
end of imaginary
line defined by
both drum centers
(figure 532).
4 Rear plate Seat drum support
subassembly bearings in rear
Ball bearing 84 plate subassembly at
Ball bearing 13 holes P and E (fig-
ure 529).
Shim washer | 85 1 Place shim washers on
Shim washer | 85A 1 shaft of ground drum,
Mount rear plate Ball bearings (84,
subassembly. 13) engage drum
shafts. Both
striker screws
(57) of primary
switch arm (58)
are between sole-
noid arms (168).
MCN 165 and
above
Screw 14 4 Fasten rear plate to Flat washer be-
(Cont) Flat washer 14A 4 four main posts (173). tween rear plate

and each post.
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a PART HARDWARE
Z | STEP INSTRUCTIONS NOTES
e NAME ITEM NAME ITEM QTY
4 Set ground drum end Add or remove
(Cont) play. shim washers (85,
85A) to provide
0.003- to 0.009-in.
end play. Ensure
spacer (94) is not
pinching spring
(90).
g
e Set ground drum Adjust upper roll-
o runout. er assemblies (95
? = through 99) to pro-
> vide 0.002- to
o8 0.005-in, clearance
05 ° g between roller and
Eeg rim of drum,
o @<
e £l 5 Bearing support 12 Shim washer | 11A 2 Place bearing support,
*roe Retaining ring| 11 1 shim washers, and re-
R o taining ring on protrud-
~ o ing end of ceramic drum
- shaft (140).
N

Set ceramic drum end Add or remove
play. shim washers to
provide 0.001- to
0.006-in. end play.

Set ceramic drum run- Adjust two adjac-
out, ent rollers nearest
edges of main
gearplate for a
pressure fit of a
0.004-in. shim with
no binding.
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PART

HARDWARE

NAME

ITEM

NAME ITEM

QTY

INSTRUCTIONS

NOTES
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(Cont)

Ensure that output shaft
(188) continues to be at
its counterclockwise
stop (see step 1).

Wind up and align ground
drum,

Attach ribbon.

Set rotary switch
S1/82 (212, 214).

Rotate ground
drum approximate-
ly 2-1/4 turns
counterclockwise
(as viewed from
the rear), and
radially position
ribbon anchor clip
as shown in figure
532 using special
degree gauge.

Ensure that 26-1/4
turns of ribbon are
on ceramic drum
and that ribbon
entrance hole is
radially located as
shown in figure
532; use special
degree gauge.

Loosen setscrews
(233), rotate shaft
(236), set wipers to
half engage posit-
ion 12 (on position
11 side), and se-
cure setscrews
with blue Loctite.
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& PART HARDWARE
- STEP INSTRUCTIONS NOTES
§ NAME ITEM NAME ITEM | QTY
6 Check that ribbon
(Cont) tension tangent to
ground drum is
2.0 to 2.5 1b.
52 7 Tap pinion 5 Screw 6 2 Lubricate slipring (148). | Beacon 325.
g support Shim washer | 6A 4
a"" Ball bearing 112 Preset tap assembly to Tap contacts are
& maximum limit, between 0° and 5°
c & from point where
oy Z 2 ribbon leaves cer-
05 i = amic drum as
~ UEE measured with
3, TR special degree
o é gauge
D@ s :
¥
:;? o Set tap pinion gear to
o solid counterclockwise
- stop and engage with
L ring gear of tap assem-
bly.
Install tap pinion sup-
(Cont) port and bearing.
o
&
® L
0w
(1]
w o
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STEP

PART

HARDWARE

NAME

ITEM

NAME ITEM

QTY

INSTRUCTIONS

NOTES

L9/T 30

7
(Cont)

(Cont)

Set end play.

Set tap limit.

Add or remove
shim washers on
screws between
rear plate and
pinion support to
provide 0.005- to
0.015-in. end play.

Pinion parallel to
ground drum and
3/16 +1/16, -0 in.
away from ribbon
wound on drum,

Glyptal on threads.

Adjust screw (334)
so that micro-
switch S6 (324)
clicks when cent-
er-tap assembly
is 30° to 60° away
from engaging rim
stops on tap stop
(133) of the cer-
amic drum as
measured with
special degree
gauge. Lock ad-
justment with nut
(335) and blue
Loctite.

TAIVHEAAO | e
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: PART HARDWARE

> STEP INSTRUCTIONS NOTES

= NAME ITEM NAME ITEM | QTY
7 Set tap lock solenoid Blue Loctite on
(Cont) (256) disengagement screw threads,

clearance. Position solenoid

so that 0.005 inch
of feeler stock is
pinched between
spline shaft of
motor and toothed
dog of solenoid
when solenoid
resembles ener-
gized condition,

A
111

O
o
2
@

E
2,
e Check breakaway Six ounces mini-
o g torque of tap mech- mum in either
| = anism, direction measured z 2
8 ‘g tangentially to tap B =
o 2 ring gear (165). - =
- =
® = =
= Check tap gear lock Tap mechanism :
£ electrically. can be moved free-

ly when 28 vdc is
applied to tap lock
solenoid (see
caution),

(21 30 1 199Yg) Alquasseay dnoaxn

CAUTION: DO NOT ALLOW TAP LOCK SOLENOID TO BE ENERGIZED LONGER THAN 30 SECONDS

UNLESS THE APPLIED VOLTAGE IS REDUCED TO 10 VDC AFTER SOLENOID IS INITIALLY
ENERGIZED.

Lubricate front gear- Versilube G-300
case gears. on gear teeth.

GGG 98ed
0-€1-£32
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L9/1 390

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
8 Screw 14 1 Secure plenum. Flat washers be-
Flat washer 14A 1 tween rear plate
Screw 15 2 and posts. Blue
Flat washer 2 Loctite on threads.

Check series C switch
in closed position,
Adjust position of sole-
noid K2 (320) on mount-

{ ing plate (349) if nec-

essary.

Energize solenoid K2
(320), check free play
of switch arm (59),
and adjust position of
solenoid K1 (319) on
mounting plate (349)
if necessary.

Striker screw (57)
latched against
hammer face of
solenoid K2 arm
by snap action of
spring (53). Con-
tact blade of sec-
ondary switch arm
(59) penetrates
gap between balls
of contacts 45 as
shown in figure
533.

Apply 28 vdc to
solenoid (see
caution), Free
play of blade,
measured at wipe
point, does not
exceed 0.010 in,

CAUTION: DO NOT ALLOW SOLEN

SOLENOID ARM

TRAVE

OID (K1 OR K2)
L WHEN MOVE

TO REMAIN ENERGIZED LONGER THAN 30 SECONDS.,
D MANUALLY IS NOT THE SAME AS WHEN ENERGIZED,

(Cont)

Straight shaft
Tap housing

131
130

Springs
Retaining
ring

126
123

4
1

Assemble tap contact
housing.

Assemble tap
housing parts on
shaft (131).

2D
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PART HARDWARE

STEP INSTRUCTIONS NOTES

NAME ITEM NAME ITEM | QTY

Screw 128
Lockwasher 129
Setscrew 122

9 Washer 125
(Cont)) Shoulder washer 124
Contact 127

Four springs be-
tween housing
(130) and washer

NN

8T1S 2an3r g
(%011 2an31y 03 x030Y)
(21 30 6 399Yg) Alqussseay dnoaxn

Collar
(two required)
Insulator bushing

121

291

Check contact pressure.

Install tap contact
housing and shaft
assembly between
main gearplate hole
Y (figure 526) and
rear plate hole R
(figure 529).

(125).
40 to 70 grams.

Tap assembly
slipring (148)
engages contact
housing between
washers (124,

125). Insulated
bushing seats in
main gearplate hole
Y. Centralize shaft
between main gear-
plate and rear plate
and hold position
with collars (121).
MIL-5-4383 adhes-
ive on setscrews of
collar at main
gearplate end,

Blue Loctite on
setscrews at rear
plate end,

NOTE:

Asterisk indicates i

tem numbers for steps 10, 12,1

3, 15, 16, 18 are found on figure 1105.

LGS 98eq
0-€1-€3

*10

Front housing
Connector J4

36
2

Gasket 3
Nut P/O 2

Mount connector to
housing.

Silastic 140 be-
tween connector
and housing.
Glyptal on
threads.

72\
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L9/1 390

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
11 Connector J1 296 Gasket 296A 1 Mount. Silastic 140 be-
Nut 296B 1 tween connector
and housing,.
Glyptal on threads.
*12 Grommet 35 Insert.
*13 Relay K8 24 Flat washer 25 2 Install. Glyptal on threads.
Nut P/O 24| 2 Grip backing nut
with 11/16 open
end wrench 1/8 of
an in, thick.

14 Connector J7 295 Gasket 295A 1 Install. Silastic 140 be-
(wired to basic Nut 295B 1 tween connector
coupler build) and housing.

Gasket against
inner surface of
housing.

*15 Mounting plate 15 Nut 16 2 Mount capacitor and Glyptal on threads.
Capacitor C2 14 Screw 12 2 two terminals to plate. Crimp threads of
Terminal stud 11 Lockwasher 13 2 new studs midway
(two required) Screw 17 3 between ends with
Post 4 Lockwasher 18 3 cutters.

Stud 6 2
Terminal lug | 5 Install to front housing.
Lockwasher 7

Mount two posts on plate.

*16 Thermoswitch S3 27 Screw 29 3 Mount thermoswitch on

Thermobracket 31 Lockwasher 28A 3 bracket.
Nut 28 3
Screw 34 2 Install bracket to front
(Cont) Lockwasher 30 2 housing.

/RN
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& PART HARDWARE
L |STEP INSTRUCTIONS NOTES
s NAME ITEM NAME ITEM | QTY
*16 Flat washer | 33 2
(Cont) Nut 32 2
17 Extractor plate 3 Screw 4 2 Fasten to front housing. | Glyptal on threads.
(figure 1102)
*18 Valve and cap 1 Install to front housing. | Red Loctite on
Wire. pipe threads.
9 19 Coat all wire connect- A-12 adhesive.
.g ions to three motor
= capacitors and two
L) switch wafers with
S w liquid sleeving.
w0
=28
B ., g_ Screw 3 8 Mount front housing to Route tap lead
o °§ Ny Lockwasher 4 8 basic coupler build. through main
o 55 Screw 2 1 gearplate hole Z
® 5 (figure 526).
=
B 20 Terminal lug 118 Screw 119 1 Fasten to shaft collar
s Lockwasher | 120 1| @z,
=4
o 21 Connector P8 26 Screw 30 2 Wire and mount con- Pin 1 toward cent-
Connector shield 27 Flat washer 31 2 nector to posts (28), er of rear plate.
C Bushing 33 Shim washer | 31A AR Blue Loctite on
(Cont) Shim washer | 19A AR threads.
"U
£ 5
® L
g w
[3) I
el el
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L9/1 190

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM QTY
21 Mount and level basic Add or remove
(Cont) coupler with front shim washers so

housing downward on a
flat level surface
(machinist's surface
plate) and, using a
height gauge, set inter-
connect distance.

that rearmost
surface of con-
nector is 8.760
+0,008 in. from
case mounting
surface of front
housing.

22

Mount and level basic
coupler with front
housing downward on
a flat, level surface
(machinist' ssurface
plate) and,using a
height gauge, set
interconnect distance
of connector P9,

Add or remove
shim washers so
that rearmost
surface of con-
nector is 8.730
+0,008 in, from
case mounting
surface of front
housing.

TV.INVIA
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@}
& PART HARDWARE
Z | STEP INSTRUCTIONS NOTES
3 NAME ITEM NAME ITEM | QTY
1 Case 28 Press fit inside case.
Guide pin 29
(two required)
2 Straight pin 26 Setscrew 27 1 Install.
3 Locating pin 30 Screw 31 2 Install.
(two required) Lockwasher 32 2
4 Rear cover plate 23 Flat washer 22 1 Mount contact assembly | Use Silastic 140
3 Contact 20 Lockwasher 21 1 to rear cover plate. to ensure airtight
Py seal.
- Q
iy MCN 129 and
o @ MUN 1eo9 and
g O o above
e
gaf.!; o Contact assembly | 18A
o g Stud assembly 19A
O : =
<h MCN 128 and
- below

Contact assembly| 19

5 Rear cover plate Screw 24 6 Mount to case assembly. | Use Silastic 140
assembly (from Lockwasher 25 6 to ensure airtight
step 4) seal,

6 MCN 109 and
above
Webbing strap 33A | Pins 33C 2 Attach to case-mounted

brackets (33B) with pins.

196 a8eq
0-£1-€2
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® L PART HARDWARE
«n % | STEP INSTRUCTIONS NOTES
e NAME ITEM NAME ITEM | QTY
1 Transformer 89 Screw 90 8 Carefully reassemble Refer to figure
cover Lockwasher 91 8 transformer subassem- | 1103 for axial
Transformer T2 94 bly. orientation of
Disc insulator 95 cover and trans-
Transformer T1 96 formers., Feed
Disc insulator 93 transformer leads
Transformer T3 92 through proper
= Disc insulator 97 holes in cover.
2 Shield plate 98 Align threaded
ah holes in trans-
B. former bases to
) E holes in cover
o g and install holding
e ; hardware. Pass
X0 solid conductor
Q. a wire through cent-
Hg 2
® (E cgo er holes of trans-
o a & formers.
=
g;j 2 Terminal board 67 Screw 29 2 Fasten board to Glyptal on screw
&2 Rf shieldassembly| 81 Spacer 27 2 shield, threads,
o
: 3 Transformer 89 Retaining 88 1 Fasten to board and EC 847 cement on
=3 subassembly ring shield, nut threads.
) (from step 1) Nut 83 1 Retaining ring
= Screw 30 1 seats in
Lockwasher 31 1 groove on trans-
Spacer 28 1 former cover (89).
4 Rf shield 82 Retaining 82 1 Mount, EC 847 cement
assembly ring on nut threads.
Nut 83 1 Glyptal on screw
Q threads. Retain-
& ing ring seats in
~ groove on trans-
3 former cover (89).

/72
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o
<8 PART HARDWARE
2 | STEP INSTRUCTIONS NOTES
3 NAME ITEM NAME ITEM
5 Resistor assem- 22 Screw 19 Mount, Glyptal on threads.
bly Screw 18
6 Connector J1 15 Screw 16 2 Mount.
Lockwasher 17 2
7 Capacitor C4 7 Lug 8 2 Mount capacitors to
& Capacitor C1 6 Lockwasher | P/O 7 1 retaining plate.
§’§ Retaining plate 11 Nut P/OT| 1
5 Lockwasher | P/O 6 1
= Nut P/O 6 1
BE 3
2 Q| 8 Connector P2 9 Screw 13 2 Mount with retaining Glyptal on screw ((( E»)
S Flat washer | 14 4  |plate (11) to rf shield threads. z
Sg 8 Spacer 10 2 (81), -
o Spacer 12 2 22
] > -
o g g > =
o559 MCN 616 and =
S e above ==
o B -
£8 Spark gap G1 5A Lockwasher | 5C 1 Mount to rf shield (82). '
3 Nut 5B 1
[
2| 10 Connector shell 80 Retaining 76 1 Assemble connector P1,.
» Dielectric 78 ring
Contact 77
Insulator bushing | 79
11 Connector P1 80 Screw 73 2 Mount to rf shield (82).
(from step 10) Lockwasher 74 2
Flat washer 75 2
12 Housing 1 Screw 2 3 Mount.
& o Washer P/O 2 3
0 Flat washer 3 1
o & Nut P/O 15| 1
35
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L9/1 190

STEP

PART

HARDWARE

NAME

ITEM

NAME ITEM

QTY

INSTRUCTIONS

NOTES

Rf load coil

14

Screw 15

Flat washer 16

10
10

Install in case (28).

Glyptal on screw
threads.

Backing strip

17

Screw 18

Mount to case (28).

Glyptal on screw
threads.

Basic coupler
Gasket

Screw 9
Flat washer 11

17
17

Install in case (28).

Pressurize case.

GR 470 lubricant
on gasket. Gasket
seats inside back-
ing strip (17).
Molykote M88 lub-
ricant on screw
threads.

Tighten screws

(9) in consecutive
order to 70-in-1b
torque in progres-
sive 10-in-1b
steps beginning at
50 in-1b.

Evacuate air to
-13 psi gauge
(+1.7 psia)
maximum.

Pressurize with
high-purity nitro-
gen to +5 to +7 psi
gauge (19.7 to 21.7
psia).

Discriminator
Gasket

Screw
Lockwasher

-~ »

10
10

Mount.

V)
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Q
: PART HARDWARE
> STEP INSTRUCTIONS NOTES
=3 NAME ITEM NAME ITEM | QTY
1 Chassis 59 Screw 4 Remount subassembly to
Servo-control 29 Lockwasher 4 four hexposts of chassis.
subassembly Screw 2 Fasten both ends to
chassis sides.
2 Screw assembly 2 Screw 2 Reinstall two captive
Screw retainer 3 SCrews.
)]
@
5 3 Cover 1 Screw 2 Remount cover.
o)
—~ |
59
o2
i
=g 2
o B a
o E
LR
N
X
S
ha 7
~ W
o
S
=
<

696 adeq
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L9/1 3190

PART HARDWARE
STEP INSTRUCTIONS NOTES
NAME ITEM NAME ITEM | QTY
1 Terminal board 51 Screw 6 Fasten to six posts (112,
subassembly Lockwasher 6 113) mounted on chassis
(122).
2 Motor-driven 9 Screw 4 Fasten to base plate
switch assembly Screw 1 (121) with four screws
and to chassis with one
screw.
3 Hexpost 2 Screw 1 Install between chassis
Screw 1 and baseplate.
4 Cover 1 Screw 2 Install cover.

TV.INVIA
TAIVHHIAO
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= PART HARDWARE

S | STEP INSTRUCTIONS NOTES

3 NAME ITEM NAME ITEM | QTY

1 Printed circuit 18 Screw 3 Orient, stack, and space | Glyptal marks
wafer assembly Spacer 5 3 wafer assemblies on aligned. Compo-
(top) Spacer 4 6 screws. nents side toward
Printed circuit 53 Slotted nut 3 Fasten stack to base. screwhead end.
wafer assembly Top wafer nearest
(middle) screwheads. Lug
wm Printed circuit 61 (17) of top wafer

4 wafer assembly attaches to screw.

S (bottom) Insulator between

5 Insulator 64 bottom wafer and

C 3 Base 63 base. Use special
9,’% slotted-nut driver
- ] g-’ to grip slotted
(,E- a" nuts.
N R
©a g Can 3 Screw assembly of Use strap wrench
o E step 1 into can. to grip can. Use
® special pin span-
= ?E ner to turn as-
kS § sembly (pins

o engage tightening

g. holes in base).

& Bottom plate to
be flush with end
of can.

Cap 2 Screw cap into can. Use special pin

spanner to turn
cap (pins engage
tightening holes in
cap). Inside sur-
face of cap must
be in contact with
top of trans-
former (6).

/N
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L9/T 3190

FUNCTIONAL AREA

CONDITION

PROCEDURE REFERENCE

Coil mechanism

Timing of torsion bar stop
Alignment of coil drums
Timing of coil limits switch

Figure 510, step 11
Figure 518, steps 1, 3, and 6
Figure 518, step 6

Tap mechanism

Timing of stop lever assembly

Axial mesh of pinion gear

Helical displacement of tap assembly rollers
Radial alignment of tap stops to ceramic drum
Timing of tap assembly

Tap limit set

Figure 510, steps 13 and 15
Figure 511, step 11

Figure 515

Figure 516, step 3

Figure 518, step 7

Figure 518, step 7.

Series C switch mechanism

Alignment of solenoid arms

Alignment of contacts
Alignment of switch arms

Figure 513, steps 6 through 11,
and figure 518, step 8

Figure 517, steps 6 and 18
Figure 517, steps 16 and 17
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MANUAL
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NOTCH

SPUR GEARSHAFT

TAP STOP LEVER ASSEMBLY

\ GEAR STOP

Y_ ASSEMBLY

\\\\\ /
- ‘l/ €1026-60-X

Tap Stop Mechanism, Detail
Figure 527

Main Gearplate, Hole
Identification, Detail

Figure 526
J(o 0)J
oK
P
R~ O 2
. L
M
A -
N \
, & ~oF
(0) COchA'f‘TOP , oF o
E
A B C€283-50-3 H
Coil Limits Stop Mechanism, Detail ' < i
Figure 528 :
R)EAR VIEW
Rear Plate Hole Identification,
Detail
Figure 529
Oct 1/67 23-13-0
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VIEW AA

SPACER POST —
1S INCH

SPACER POST
074 INCH

SPACER POST

074 INCH VIEW BB
SPACER POST
I AS57 INCH
v
oy ~ .
(I_ H:] C'z
w Lw ~ |
SPACER POST
032 INCH
SPACER POST
IS INCH
136 TOOTH
FIBER GEAR
SLIP RING
.085 SPACER
BETWEEN FRONT VIEW
BEARINGS
SPACER POST
JA57 INCH
bz /VVIEW ccC
SPACER POST NOTE:
"?;LRZS-‘;“,'"“ LS SRINCHS LIQUIDSTAKE ALL SCREWS WITH LOCTITE
SEALANT GRADE H, AVAILABLE FROM
ROLLER AMERICAN SEALANTS COMPANY.
DETAIL E DO NOT USE ANY OTHER GRADE OF LOCTITE
CROSS SECTION OF FOR THIS APPLICATION.
CENTER TAP ROLLER
(TYP 4 PLACES) e
Center-Tap Assembly, Detail
Figure 530
23-13-0 Oct 1/67
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COLLINS

N, MANUAL
o . i
1 1 L] RIM STOP— ¢
)
hird
? LUG MOUNTS
TO THIS SCREW
- '/

|
l |
= ! (U

J

SILVER RIBBON
ENTRANCE HOLE

IMAGINARY——
PLANE

27*REF
TPO-7159-013

Drum and Tap Stop Orientation, Detail
Figure 531

ALLOW ADEQUATE LOOP
TO PERMIT RIBBON ROTATION
ABOUT CLIP, SOLDER SECURELY

250

GROUND DRUM

TANGENT POINT AT WHICH
RIBBON LEAVES CERAMIC DRUM

ﬂ‘_ APPROXIMATE LOCATION OF RIBBON
ANCHOR CLIP AT DRUM INSTALLATION
CERAMIC
DRUM
B

Z 7711
/’/

/

RIBBON ENTRANCE HOLE
0° TO 5°

REAR VIEW U ol

Drum Alignment, Detail
Figure 532

23-13-0
Page 571
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SEE DETAIL A

SWITCH 8LADE

DETAIL A

TPO- T650-013

Series C Switch Alignments, Detail
Figure 533

23-13-0 Oct 1/67
Page 572
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler

Control - Fits and Clearances

Figure 601 presents all mechanical fits and clearances that must be observed and maintained
for the 180R-12 Antenna Coupler to operate properly. Tolerances and assembly torque
values are included. Reference is made to the step of the reassembly procedure where the
requirement must be observed.

The 309A-9/9A Antenna Coupler Control has no special mechanical fit and clearance
requirements.

Refer to the special tools, fixtures, and equipment section for descriptions of the special
gauges required.

Oct 1/67 23-13-0
Page 601
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PART NAME AND REQUIREMENT ASSEMBLY
— FIGURE-ITEM AND LIMITS LN e REFERENCE
gl Spark gap G1 Gap clearance 0.150 Loosen, adjust, and re- | Use paper-base Figure 504,
(1106-64,-71) to 0.180 in, tighten gap arm (64). bakelite or step 4
lucite feeler stock
S0 as not to mar
silver finish.
*2 Spark gap G2 Gap clearance Loosen, adjust, and re- | Use paper-base Figure 506,
(1106-48A,-48E) 0.095 to 0.150 in. tighten gap arm (48E). bakelite or step 5
lucite feeler stock
S0 as not to mar
silver finish.
3 Torsion bar assembly| Minimum end play Add or remove shim Figure 511,
(1104~238) without binding, washers (191). step 5
4 Output gearshaft End play 0.001 to Add or remove shim Figure 511,
(1104-188) 0.004 in. washers (184B). step 7
5 Coil gear lock Disengagement Reposition solenoid See fit and clear- |Figure 511,
solenoid (1104-195) clearance (mechanical) | with 0.005-in. feeler ance no. 6 and 7. |step 8
0.005 in. approx- stock between motor
imately. spline shaft and
toothed dog of solen-
oid when solenoid re-
sembles energized
condition.
6 Output gearshaft Breakaway torque Adjust coil lock Must meet fit and |Figure 511,
(1104-188) 12 in-0z minimum. solenoid (195). clearance no, 7 step 8

after adjustment.

/N
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PART NAME AND REQUIREMENT ASSEMBLY
— FIGURE-ITEM AND LIMITS RN LR NOTES REFERENCE
7 Coil gear lock sole- Disengagement clear- | See fit and clearance Energize sole- Figure 511,
noid (1104-195) ance (operational). no. 5 and 6. noid with 28 vdc | step 8

Coil drive gear cluster
moves freely when
solenoid is energized.

(see caution).

CAUTION: DO NOT ALLOW COIL LOCK SOLENOID TO BE ENERGIZED LONGER THAN 30 SECONDS
UNLESS THE APPLIED VOLTAGE IS REDUCED TO 10 VDC AFTER SOLENOID IS ENLARGED.

e

10

*11

12

*13

Center-tap contacts
(1104-146,-147)

Center-tap contacts
(1104-146,-147)
MCN 129 and below

Switch contact
(1104-45A)

Switch arm shaft
(1104-69)

Switch arm shaft
(1104-69)

Switch contacts
(1104-45,-45A)

Bearing surface area
1/16 of an in.
minimum,

Contact pressure
80 to 100 grams.

Clearance between
contact ball pairs
0.065 to 0.080 in.

End play 0.002 to
0.004 in. without
binding.

Switching torque
8 in-0z maximum to
make and to break.

Contact pressure on
switch blade 30 to 75
grams per individual
contact.

Work into ceramic
drum contour with
fine abrasive.

Adjust contacts
mounting.

Reposition switch
contacts (45A).

Add or remove shim
washers (63).

See fit and clearance
no, 11 and 13.

Add or remove shims
between contacts.

Do not move
switch contacts
(45) that were
aligned in fi-
gure 517, step
6.

Figure 516,
step 5

Figure 516,
step 5

Figure 517,
step 7

Figure 517,
step 17

Figure 517,
step 18

Figure 517,
step 18

TVINVI
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NO.

PART NAME AND

FIGURE-ITEM

REQUIREMENT
AND LIMITS

ADJUSTMENT

NOTES

ASSEMBLY
REFERENCE

*14

*15

*16

*17

*18

Ground drum as-
sembly (1104-107)

Ground drum as-
sembly (1104-107)

Ceramic drum and
tap assembly

Ceramic drum and
tap assembly
(1104-167)

Ground drum as-
sembly (1104-107)

End play 0.003 to
0.009 in,

Runout 0,002 to
0.005 in.

End play 0.001
to 0.006 in.

Runout 0.004 in.
maximum,

Ribbon tension 2.0
to 2.5 1lb measured
tangent to ground
drum.

Add or remove shim
washers (85, 85A).

Reposition upper roller
assemblies (95 through
99)

Add or remove shim
washers (114).

Reposition two adjust-
able roller assemblies
(279 through 285).

Refer to figure 518,
step 1.

Ensure spacer
(94) is not
pinching spring
(90).

A slight adjust-
ment may be
made by dis-
engaging idler
gear (37), ro-
tating ceramic
drum as re-
quired, and re-
meshing the
idler gear.

Figure 518,
step 4

Figure 518,
step 4

Figure 518,
step 5
Figure 518,
step 5

Figure 518,
step 6

CAUTION: IF THE PROCEDURE FOR A SLIGHT ADJUSTMENT HAS BEEN PERFORMED, ENSURE THAT THE
POSITION OF THE RIBBON ANCHOR CLIP ON THE GROUND DRUM IS AS SHOWN IN FIGURE 532
WHEN THE OUTPUT SHAFT (188) IS AT ITS FULL COUNTERCLOCKWISE STOP.

*19

Tap pinion
(1104-113)

End play 0.005 to
0.015 in,

Add or remove shim
washers (6A).

Figure 518,
step 7
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PART NAME AND REQUIREMENT ASSEMBLY
NO. FIGURE-ITEM AND LIMITS S RGNS NOTES REFERENCE
*20 | Tap pinion Clearance 3/16 -0, Reposition tap pinion Figure 518,
(1104-113) +1/16 in. between support (5). step 7
pinion and ribbon
wound on ground drum
for entire length of
pinion.
21 | Tap gear lock Disengagement clear- | Reposition solenoid See fit and clear-| Figure 518,
solenoid (1104-256). ance (mechanical) with 0.005-in, feeler ance no. 22 and step 7
0.005 in. stock between motor 23.
approximately. spline shaft and toothed
dog of solenoid when
solenoid resembles
energized condition.
*22 | Center-tap as- Breakaway torque Adjust tap lock solenoid | Must meet fit and | Figure 518,
sembly (1104-165) 6 0z minimum (256). clearance no. 23 | step 7
measured tangent to after adjustment.
ring gear (165).
23 | Tap gear lock Disengagement clear- | See fit and clearance Energize solenoid| Figure 518,
solenoid (1104-256). ance, Tap assembly no. 21 and 22, with 28 vdc (see | step 7

rotates freely when
solenoid is
energized.

caution).

CAUTION: DO NOT ALLOW TAP LOCK SOLENOID TO BE ENERGIZED LONGER THAN 30 SECONDS UN-
LESS THE APPLIED VOLTAGE IS REDUCED TO 10 VDC AFTER SOLENOID IS INITIALLY

ENERGIZED.

609 98eq
0-€I-€2

*24

Secondary switch

arm

Contact gap penetration
as shown in figure 533.

Reposition solenoid (320)
on mounting plate (349).

Figure 518,

step 8
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PART NAME AND REQUIREMENT - ASSEMBLY
ASE FIGURE-ITEM AND LIMITS RIS LRSS NOTES REFERENCE
*25 | Secondary switch arm | Free play of contact Reposition solenoid Energize solenoid| Figure 518,
(1104-59) blade at wipe point (319) on mounting plate with 28 vdc (see | step 8

when solenoid (320)
is energized 0.010 in.
maximum.

(349).

caution).

CAUTION: DO NOT ALLOW SOLENOID TO REMAIN

ARM TRAVEL WHEN MOVED MANUALLY IS NOT THE SAME AS WHEN ENERGIZED.

ENERGIZED LONGER THAN 30 SECONDS, SOLENOID

*26

*27

*28

29

Tap housing contact
(1104-127)

Connector P8
(1104-26)

Connector P9
(1104-16)

Front housing
screws (1102-9)

Contact pressure 40
to 70 grams.

Interconnect distance
8.752 to 8,768 in,

Interconnect distance
8.722 to 8.738 in.

Tightening torque
70 in-1b.

Reform contact piece
(127).

Add or remove shim
washers (31A).

Add or remove shim
washers (19A).

Tighten 17 screws (9)
in progressive 10-in-1b
steps beginning at 50
in-1b.

Measure from
rearmost surface
of connector to
case-mounting
surface of front
housing (1).

Measure from
rearmost surface
of connector to
case-mounting
surface of front
housing (1).

Figure 518,
step 9

Figure 518,
step 21

Figure 518,
step 22

Figure 521,
step 3

*Basic coupler performance test (figure 709) requires that these fits and clearances be checked.
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180R -12 Antenna Coupler and 309A -9/9A Antenna Coupler
Control - Testing

1. GENERAL.

This section presents the procedures for bench testing the 180R-12 Antenna Coupler and
309A-9/9A Antenna Coupler Control. Procedures are first given for a functional check of
the system equipment. Results obtained will enable the technician to determine if repair
or alignment is necessary.

Module performance tests with alignment and adjustment procedures are then presented.
If the equipment fails to meet the specification of a particular test, calibration or align-
ment procedures are given. If calibration fails or there is no provision for calibration,

refer to the troubleshooting section.

2. TEST EQUIPMENT AND POWER REQUIREMENTS.

A. Test Equipment.

Refer to the special tools, fixtures, and equipment section for the descriptions of the
test equipment required by the test procedures.

B. Power Sources.

Power requirements are included in the descriptions of the particular test procedures.

3. TEST PROCEDURES.

A. Use of Test Procedures.

Generally, the test procedures are presented in a tabular form that includes
INSTRUCTIONS, RESULTS, and COMMENTS columns. The INSTRUCTIONS column
provides information to initiate the test. The RESULTS column gives test limits and
other end-result indications. The COMMENTS column presents alignment instructions
which may be performed, and clues to the location of possible defects.

B. Functional System Test.

(1) Acceptability Requirement,

Satisfactory performance of the 180R-12 coupler and the 309A-9/9A control re-
quires that all test steps of the procedure be performed without adjustment or
repair of the coupler or control.

(2) Test Setup.

The top of the test bench should be covered with an unpainted aluminum grounding
sheet or unpainted metal grounding straps 1 inch wide for every 6 inches of

length. Place the equipment on and in contact with either method of grounding
used.

Oct 1/67 23-13-0
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Antenna impedance requirements demand that a dummy load (shown in figure o
701) be constructed for each test frequency. The dummy load consists of a

coaxial resistor and impedance loads (Z1 through Z4). Locate the impedance

loads as close as possible to the coaxial resistor that mounts on the grounding

sheet with one end at ground potential. Values of the impedance loads for each

test frequency are given in figure 702.

Connect transceiver, rf wattmeter, 10-MHz dummy load, power, coupler, and
control as shown in figure 701. Refer to the applicable system interconnect
diagram in the 180R-12 Antenna Coupler and 309A-9/9A Antenna Coupler Control
Maintenance Manual.

NOTE: Control lines may be affected by rf interference; often, such interfer-
ence is undetected and may result in equipment malfunctions. Flexible,
braided, and tinned copper in tubular form for easy slip-on may be used
to shield from unwanted rf.

(3) Procedure.
Perform the tests described in figure 704.

C. Sealing Test of 180R-12 Antenna Coupler.

With the discriminator module removed, pressurize the unit to 15 psig with dry

nitrogen and immerse it in water for approximately 5 minutes. Poorly sealed joints

that leak can be located by tracing the path of the resultant bubbles. Disassemble, o
clean, reseal, and reassemble the parts forming these joints as described elsewhere

in this manual.

After the water test is completed, reduce the internal pressure to 6 psig and dry the
outside thoroughly.

D. Module Performance Tests.

(1) Loading-Phasing Discriminator Module.
() Special Tester Method.
1. Test Equipment.

This method uses the 878 L-19 Discriminator Module Tester (Collins
part number 522-4410-001).

(1]

Test Setup.

Remove the discriminator module from the 180R-12 coupler, and transfer
the discriminator electronics from its operational housing to the special
discriminator housing supplied with the tester (refer to the disassembly
and assembly sections for the procedures).

23-13-0 Oct 1/67
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Mount and secure the module to the front panel of the tester. Use the
6-foot coaxial cable supplied with the tester to connect the rf output of a
100-watt transmitter to the rf input (J1) of the module.

Procedure.

Perform the tests described in figure 706.

(b) Alternate Method.

1.

(1

leo

Test Equipment.

To gain access to the discriminator adjustments under operational condi-
tions, a discriminator test housing (refer to the special tools, fixtures,
and equipment section) is required. A dc microvolt-ammeter is required
for dec voltage measurements.

. Test Setup.

Remove the discriminator module from the 180R-12 coupler, and transfer
the discriminator electronics from its operational housing to the test
housing (refer to the disassembly and assembly sections for the procedure).
Connect the discriminator and test equipment as shown in figure 707.
Connect unbalancing loads only when required by the test procedure.

Procedure.

Perform the tests as described in figure 708.

(2) RF Load Coil Group.

(3

Oct 1/67

The performance of the load coil group is tested during the system functional

test.

Basic Coupler Group.

(a) Test Equipment.

A basic coupler test fixture (refer to the special tools, fixtures, and equip-
ment section) is required.

(b) Test Setup.

Remove the basic coupler group from the 180R-12 coupler case (refer to the
disassembly section). Connect the test fixture to connector J7 of the basic
coupler group, and apply the required power to the test fixture.

(c) Procedure.

Perform the tests described in figure 709.

23-13-0
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(4) Servo-Amplifier Module.

@

(b)

Special Tester Method.

1.

1N

|eo

Test Equipment.

This method uses the 8781L-18 Servo-Amplifier Module Tester (Collins
part number 522-4409-001).

Test Setup.

Remove the servo-amplifier module from the 309A-9/9A control chassis
(refer to the disassembly section), and plug it into the receptacle on the
front panel of the tester. Connect the tester to 115 +10-volt, 400 £20-Hz,
single-phase power.

Procedure.

Perform the tests described in figure 710.

Alternate Method.

1.

[

|eo

Test Equipment.

A servo-amplifier test fixture (special tools, fixtutres, and equipment
section) is required. An rms voltmeter is required for making voltage
measurements.

Test Setup.

Remove the servo-amplifier module from the 309A-9/9A control chassis
(refer to the disassembly section), and connect it to the test fixture.
Apply primary power to the test fixture.

Procedure.

Perform the tests described in figure 711,

(5) Servo-Control Module.

23-13-0
Page 704
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(b)

Test Equipment.

A servo-control module test fixture (special tools, fixtures, and equipment
section) with the specified input power is required. A multimeter is required
to adjust the test fixture, and an ac vtvm is required to monitor the per-
formance of the module.

Test Setup.

Plug the servo-control module into the test fixture. Connect the dc voltmeter
between test point TP1 on the test fixture and ground (J4 on the module).

Oct 1/67
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Connect the common lead of the ac vtvm to ground (J4 on the module). Con-
nect the other lead of the ac vtvm to J1 on the module for test steps 1 through
5 and to J5 for test steps 6 through 10.

Procedure. (Refer to figure 712.)

Apply power to the test fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>