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This Instruction Book contains all essential information for the
installation, operation and maintenance of your Collins Radio
Equipment.

Collins' Research and Development and Manufacturing Divisions
have designed and built equipment of the highest possible quality
for your use. Many pieces of information have been assembled by
the Publications Engineering Department; this book has also been
tested against a similar quality standard.

With these production goals achieved, it would be easy to regard
all tasks as completed.

Collins Radio does not do so. Engineers, in the laboratories and
the field, are continuing to explore every possible step that may
add a detail of perfection to your equipment. Production experts
are constantly seeking improved manufacturing methods.

You may also have ideas about new applications and improvements
in your equipment. Collins Radio will be happy to hear them.

Our own advanced development and your suggestions may well
result in new or additional information for this book.

Collins Radio wishes to pass such information to you as quickly as
possible. This book has been published in loose-leaf form, so that
it may be kept up to date by the addition of pages, or by substitution
of revised pages.

To make certain that you receive all additional or revised
pages for this Instruction Book, please tear out and return
the post card. It is important that we know:

Y Your Name and Address

% The Type Number and Serial Number of your

"

equipment
- - S
CUSTOMER PUBLICATIONS SERVICE
| REGISTRATION CARD Date .........cooviiiiiiln
@ We have purchased the following unit(s) of Collins Radio Equipment:
r?/ I o) S

Date Purchased ....................... Serial Number

We request that you register our ownership of this equipment, and provide
Customer Publications Service.

OWNET's NAIME | ... ittt ittt e e iae e iteeeeieeeesnnaasnnaaaaanns

7o L b =TT
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This instruetion book includes the modification numbers currently used on
Transceiver 618S-1 and 618S-4, Power Supply 416W-1, and Shockmounts
350S8-1 through 350S-4. The most recent modification numbers are listed
below.

618S~1 and 618S-4 Transceiver: 416W-1 Power Supply: MOD 6
Front Panel MOD 1 350S-1 Shockmount: MOD 3
o 350S-2 Shockmount: MOD 3
Autopositioner Assembly MOD 3 350S-3 Shockmount: MOD 3
Servo Drive Motor Assembly MOD 1 350S-4 Shockmount: MOD 3
Main Chassis Assembly MOD 5
R-F Crystal Oscillator MOD 5
Tuning Servo Amplifier MOD 3
Relay Assembly MOD 3
250 Kc I-F Amplifier MOD 5
250 Kc I-F Amplifier with
Squelch and Selcal MOD 1
R-F Tuner MOD 9
250 Kc Oscillator MOD 3
A- F Amplifier MOD 1
Modulator MOD 5

Power Amplifier MOD 4
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GUARANTEE

The equipment described herein is sold under the following guarantee:

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

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

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

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

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

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

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

HOW TO RETURN MATERIAL OR EQU'PMENT. 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 to the tube manufacturer.)
Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to secure ouradvice
prior tothe forwarding of the goods or failure to provide full particulars may cause unnecessarydelay in handling
of your returned merchandise.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Type number, name, and serial number of equipment
Sales Service Department (B) Date of delivery of equipment
Cedar Rapids, Iowa (C) Date placed in service

(D) Number of hours of service

(E) Nature of trouble

(F) Cause of trouble if known

(G) Part number (9 or 10 digit number) and nameof 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

When ordering replacement parts, you should direct

HOW TO ORDER REPLACEMENT PARTS. your order as indicated below and furnish the following

information insofar as applicable. To enable us to give you better replacement service, please be sure to give
us complete information.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Quantity, required
Sales Service Department (B) Collins' part number (9 or 10 digit number ) and de-
Cedar Rapids, Iowa scription
(C) Item or symbol number obtained from parts list or
schematic

(D) Collins' type number, name, and serial number of
principal equipment
(E) Unit sub-assembly number (where applicable)
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SECTION I
General Description

TRANSCEIVER 618S-1, 6185-4
SHOCKMOUNT 350S-1, 350s-3

POWER SUPPLY 416W-1
SHOCKMOUNT 350T-1

o
[ ]
]
[ ]
[ ]
REMOTE CONTROL UNIT 614D-1, 614D-2 ..
[ ]
L

ANTENNA TUNER 180L-2
SHOCKMOUNT 350D-3

REMOTE CONTROL UNIT 614C-2

° .
ANTENNA TUNER 180L-3 AND 180L-3A .
SHOCKMOUNT 350D-3

Figure 1-1. Transceivers 618S-1 or 618S-4, System Components AZ-320



SECTION 1
General Description

SECTION 1|
GENERAL DESCRIPTION

1.1 PURPOSE OF HANDBOOK.

The 618S-1 and 618S-4 Transceiver and associated
system components are covered in this handbook.
The handbook includes a description of the equipment,
information on installation and initial adjustment,
including performance checks, operation, principles
of operation, inspection and preventive maintenance,
corrective maintenance, parts list, and schematic
diagrams.

1.2 PURPOSE OF EQUIPMENT.

The Collins 618S-1 and 618S-4 Transceiver, see
figure 1-1, is designed to provide both transmitting
and receiving facilities for high-frequency communi-
cation in the 2.0- to 25.0-megacycle range. Incorpo-
rated within the equipment are a number of design
considerations. These are discussed in the following
paragraphs.

1.2.1 CHANNELS.

The 618S-1 and 618S-4 provides communication facili-
ties for a maximum of 144 crystal-controlled fre-
quencies within the 2.0- to 25.0-mc range of the
equipment. The frequency control system used pro-
vides for common usage of crystals for both trans-
mitting and receiving. When used with the 614D-1
Remote Control Unit, the band-selector information
is contained within the wiring of the r-f crystal
oscillator. When the 614D-2 Remote Control Unit is
used, the band-selector information is obtained from
a switch section of the 614D-2.

1.2.2 SYSTEM FLEXIBILITY.

The 618S-1 and 618S-4 Transceiver normally is used
with a Collins 180L-2 or 180L-3 Antenna Tuner. This
tuner is designed for automatic tuning of open, fixed-
wire antennas between 45 and 100 feet in length and the

coupling of the 52-ohm output circuit of an aircraft
transmitter to such antennas over a frequency range
of 2 to 25 megacycles. The tuning and matching
operations are entirely automatic after a grounding
pulse is received from the Transceiver through the
operation of the channel selector control. The Trans-
ceiver also contains circuits to tune the transmitter-
receiver circuits automatically to the proper fre-
quency whenever a new channel is selected. No in-
stallation adjustments are necessary when a new
channel or frequency is desired. Since completely
automatic tuning is used, a highly flexible system of
channel selection is possible.

1.2.3 PROVISIONS FOR FUTURE REQUIREMENTS.

A low-frequency (250 kc) source of injection voltage
is also designed into the equipment. This source can
be replaced by one which is modulated for FSK tele-
type or single-sideband transmission. Modification
or replacement of some of the existing units would
be necessary.

1.3 MODEL DIFFERENCES.

Transceiver 618S-1 is the same as Transceiver
618S-4 except the 250 kc i-f amplifier unitused in the
618S-1 is replaced by the 250 kc i-f amplifier with
squelch and selcal unit in the 618S-4 Transceiver.
All other units of Transceiver 618S-4 arethe same as
those of Transceiver 618S-1. It should be understood
that Transceiver 618S-4 contains the most recent
modifications as listed on the title page of this in-
struction book. All references to Transceiver 618S-1
apply equallyto Transceiver 618S-4unless specifically
noted in the text.

1.4 EQUIPMENT SUPPLIED.

Equipment supplied is listed in table 1-1.

TABLE 1-1. EQUIPMENT SUPPLIED

NAME OF UNIT COLLINS PART NO,

DESCRIPTION

Transceiver 522 0060 006
618S-1
or
Transceiver 522 1020 006
618S-4

15-7/16 in. w x 7-51 /64 in. h x 23-7/16 in. 1g
Weight not more than 55 pounds.

Same as 618S-1

1-1
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TABLE 1-1. EQUIPMENT SUPPLIED (Cont)

DESCRIPTION

Provides shock type mounting facilities for 618S-1
16-3/8 in. w x 6-13/16 in. h x 25-3/16 in. 1g

Weight not more than 9 pounds.

Same as 350S-1.

Provides rack type mounting facilities for 618S-1.
15-5/8 in. w x 5-33/64 in. h x 20-15/16 in. 1g.

Weight not more than 7.6 pounds.

Same as 350S-2.

NAME OF UNIT COLLINS PART NO,

*Shockmount 522 0059 005
350S8-1

*Shockmount 522 0184 005
3508-3

*Mounting 522 0076 005
3508-2

*Mounting 522 0183 005
3505-4

*Alternate components in a normal installation.

1.4.1 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

The following equipment is required in a normal
installation of the 618S-1 Transceiver. This
equipment is not supplied as part of the 618S-1

Transceiver but is available as existing accessories
or as existing facilities on the aircraft. The ac-
cessory equipments required will depend on the
particular installation.

TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED

NAME OF UNIT

COLLINS PART NO.

DESCRIPTION

Power Supply 416W-1 522 0053 006

*Shockmount 350T-1

522 0052 004

*Mounting 350T-3

522 0148 004

* Antenna Tuner 180L-2

506 1199 004

*Antenna Tuner 180L-3 522 0092 004

Supplies all power required by 618S-1
and 180L~( ).

4-7/8 in. w x 6-3/4 in. h x 18-1/16 in. 1g.
Weight not more than 22.0 pounds.

Provides shock type mounting

facilities for 416W-1.

5-7/8 in. w x 3-15/16 in. h x 17-9/16 in. 1g.
Weight not more than 4.0 pounds.

Provides rack type mounting facilities
for 416W-1.

5-7/8 in. w x 3-5/8 in. h x 16-1/8 in. lg.
Weight not more than 1.25 pounds.

Provides automatic matching and

loading of antenna.

10-15/16 in. w x 7-23/32 in. h x 11-3/8in. 1g.
Weight not more than 17.3 pounds.

Provides automatic matching and

loading of antenna.

10-15/16 in. w x 7-23/32 in.h x11-3/8 in. 1g.
W eight not more than 18.3 pounds.

1-2
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TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED (Cont)

NAME OF UNIT

COLLINS PART NO.

DESCRIPTION

*Antenna Tuner 180L-3A

Shockmount 350D-3

*Remote Control Unit 614D-1

*Remote Control Unit 614D-2

*Remote Control Unit 614D-3

*Remote Control Unit 614C-2

Primary Power
A-C Power
Antenna

1 R-F Cable

1 R-F Cable

2 Connectors (P110 and
P101)

2 Connectors (P109 and
P103)

**x Adapter (from P109 to
618S-1)

1 Connector (P102)

522 0093 004

505 2782 002

522 0061 004

522 0096 004

522 0171 004

522 0147 005

424 0006 00
(RG-8/U)

425 0011 00
(RG-58/U)

UG-21B/U
(CPN)
357 9040 00

UG-88/U
357 9018 00

UG-201/U
(CPN)
357 9056 00

SK-C-16-23C1/2
or
SK-C-16-21C1/2
(CPN)
371 0012 00
or
371 3070 00

The same as Antenna Tuner 180L-3
except for the addition of an internal
antenna grounding relay.

Provides shock type mounting

facilities for 180L-~( ).

10-3/8 in. w x 1-1/2 in, h x 10-5/8 in. lg.
Weight not more than 1.25 pounds.

Provides channel-selecting facilities

for 618S-1 installation.

2-1/4 in. w x 3-9/16 in. h x 6-7/16 in. lg
(including volume control and on-off switch)
Weight not more than 1.5 pounds.

Same as 614D-1

Provides channel-selecting facilities

for 618S-1 installation.

2-1/4 in. w x 3-9/16 in. h x 4-11/16in.1g
Weight not more than 1.5 pounds.

Provides channel-selecting facilities
for 618S-1 installation (including
selection of Phone-CW operation on any
one of 144 crystal-controlled channels).
5-3/4 in. w x 2-5/8 in. h x 4-5/8 in. 1g.
Weight not more than 1.75 pounds.

See paragraph 1.9.
See paragraph 1.9.
Fixed wire, 45- to 100-foot length.

Coaxial cable between J110 and J101.

Coaxial cable between J109 and J103.

Coaxial connectors for RG-8/U.

Coaxial connectors for RG-58/U.

Adapter, from UG-88/U to UG-21B/U.

Power connector for 180L-~( ).

1-3
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TABLE 1-2.

EQUIPMENT REQUIRED BUT NOT SUPPLIED (Cont)

NAME OF UNIT

COLLINS PART NO.

DESCRIPTION

Power and Control Cables
Headset

Microphone

Jacks, potentiometers,

switches, etc. as required
for remote control position.

H-1/AR, or equal
ANB-M-C1, or equal
For part number of

614D-( ) accessory
kits, see section II,

See section II.
300-ohm impedance.

Hand held microphone with push-to-
talk switch.

Provides controls for operation of
equipment from remote control position.

Volume control may be part Installation.
of accessory kit ordered

with 614D-( )

Crystals

May be ordered from
Collins by stating
frequencies desired.

*Alternate components in a normal installation.
**Refer to paragraph 9.2.1a.

NOTE

The 180L-3 is used where separate receiving
facilities are desired with a common antenna.

1.5 DESCRIPTION OF EQUIPMENT.
1.5.1 MECHANICAL.

The 618S-1 Transceiver consists of a main chassis
and panel which form the mounting base for a number
of plug-in units. These units, shown in figure 1-2,
are all removable from the top of the chassis.
Captive hold-down screws hold the individual units
in place. The front panel is constructed to make
good electrical contact with a dust cover that is re-
movable from the rear of the equipment.

All electrical connections to the plug-in units are
made through receptacles mounted on the main
chassis. Antenna input is coupled to the Transceiver
through coaxial connectors located on the front panel.
The connections to the external power supply and
control boxes are made through two connectors
mounted in the rear of the main chassis and making
contact with mating plugs mounted on the shock-
mount. Refer to figure 1-3.

An easily removable dust cover on the front panel
houses the blower motor, sidetone and volume con-
trols, and the positioning and tuning mechanism
needed for remote control of the Transceiver.

1-4

Individual plug-in units which require mechanical
linkage to each other or to the front panel are built
with quick disconnect, Oldham couplers to allow
removal of the units from the main chassis. Once
these linkages are synchronized and the proper pro-
cedure is followed, it is possible to remove and re-
place units without additional mechanical alignment.

A blower located on the front panel draws air in
through a filter and distributes the air to various
parts of the equipment. The direction of airflow is
determined by the positioning of holes in various
portions of the chassis.

1.5.2 ELECTRICAL.

The 618S-1 Transceiver uses a number of circuits in
both the transmit and receive positions. A block
diagram is shown in figure 1-4 (the 250 kc i-f
amplifier with squelch and selcal unit of the 618S-4
is not illustrated). Output of the r-fcrystal oscillator
unit in the range of 1.75 to 3.5 mc is applied to a
phase discriminator (V1001). The tuning slug in the
plate of this discriminator is mechanically ganged
with all of the low-level tuned circuits of the equip-
ment. Output of the discriminator controls a servo
system which drives the tuning elements of these
circuits. The discriminator is in a static condition
only when the plate is tuned to resonance or when the
plate and grid voltages of the discriminator tube are
180 degrees out of phase. In this manner, the low-
level circuits of the Transceiver are automatically
resonated when excitation is applied. -
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MODUL ATOR
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WITH SQUELCH AND SECAL UNIT IN TRANSCEIVER 6185-4.

A29-270-P

Figure 1-2. Transceiver 618S-1, Top View, Cover Removed
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Figure 1-3. Shockmount 350S-1, 350S-3

When transmitting, the oscillator output is mixed
with a 250-kc injection voltage to provide a variable
intermediate frequency of 2.0 to 3.75 mc onall bands.
The variable i-f output is then added in the second
transmitter mixer to various multiples of the oscil~
lator frequency, depending upon the band selected.
The resultant frequency is amplified and usedtodrive

the power amplifier.

The power amplifier utilizes three type 6159 tubes
connected in parallel. Its tank circuit consists of
band-switched fixed capacitors and a variable in-
ductance operated by a servomotor. This motor is
supplied information by a phase discriminator oper-
ating around the power amplifier stage. The tank
circuit is a pi network and automatically tunes and

A29-161-P
loads into a 52-ohm load.
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Figure 1-4. Transceiver 618S-1, Block Diagram




A29-276-P
Figure 1-5. 250 Kc I-F Amplifier with Squelch
and Selcal Module

The process is reversed in the receive position.
Signal from the antenna is amplified and applied to
the first receiver mixer. A multiple of the oscil-
lator frequency is injected to produce the 2.0- to
3.75-variable i-f frequency. Output of the variable
i-f stage is combined with the 1.75- to 3.5-mc oscil-
lator frequency to produce the 250-kc fixed inter-
mediate frequency of the receiver. The 250-kc signal
is amplified and detected to produce the desired
audio frequency.

1.5.3 250 KC I-F AMPLIFIER WITH SQUELCH AND
SELCAL OF 618S-4 TRANSCEIVER.

The 250 kc i-f amplifier with squelch and selcal is
directly interchangeable with the 250 kc i-f amplifier
of the 618S-1 Transceiver, with the exception of the
squelch controls which must be added to the remote
control circuits. Addition of the squelch controls
requires the addition of one wiretothe aircraft wiring
(see figure 2-16). The 250 kc i-f amplifier with
squelch and selcal is illustrated in figure 1-5. For

further discussion of this module, refer to paragraph
4.9.7.

1.6 ACCESSORIES.
1.6.1 POWER SUPPLY 416W-1. See figure 1-6.

1.6.1.1 MECHANICAL DESCRIPTION. The 416W-1
Power Supply conforms to case size MT-Al-B as

SECTION I
General Description

Figure 1-6. Power Supply 416W-1 A29-271-P

outlined in RTCA paper 46/57/EC-14. The weight
of the unit complete with mounting does not exceed
26 pounds. The weight of the unit alone is 22.0
pounds.

Fuse holders and spare fuses are mounted on the
front panel of the power supply. These fuses provide
overload protection for the high-voltage circuits of
the Transceiver. Also mounted on the front panel are
two manual reset buttons controlling thermal cutout
switches in the +27.5-volt d-c input leads of the
power supply.

The power plug for this unit is mounted in the rear
and engages a mating plug on Shockmount 350T-1.
See figure 1-7.

1.6.1.2 ELECTRICAL DESCRIPTION. A dynamotor
mounted on the 416W-1 provides high voltage for the
modulator and power amplifier and also provides
+250 volts for various tubes in the 618S-1. This
dynamotor operates only on key-down phone position
or on CW position of the transmitter.

A29-163-P

Figure 1-7. Shockmount 350T-1
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Figure 1-8. Antenna Tuner 180L-2  **¥*°

In addition to the dynamotor, the 416W-1 utilizes two
selenium rectifier circuits, one to furnish high voltage
for receiver operation and the other to furnish bias
for the modulator and power amplifier tubes.

1.6.2 ANTENNA TUNER 180L-2, 180L-3, OR
180L-3A. Refer to figures 1-8 and 1-9.

1.6.2.1 MECHANICAL DESCRIPTION., Antenna
Tuner 180L-2, 180L-3, or 180L-3A is enclosed in a
single aluminum case, secured to the main mounting
frame by machine screws. Power and control cable
connections are made through a multicontact fixed
plug at the lower right of the mounting frame. The

A29-273-P
Figure 1-9. Antenna Tuner 180L-3, 180L-3A
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plug extends through a front panel cutaway area, as
does the 52-ohm r-f line connection which is adjacent
to the left. An swr indicator is also adjacent to the
r-f line connector and is viewed through a cutaway
area. The antenna connector is located on a ceramic
plate at the upper right of the front panel. The
entire Antenna Tuner assembly is retained in Shock-
mount 350D-3 (see figure 1-10). Knurled fasteners
at the front of the shockmount tighten clamps into a
flange on the base plate of the Antenna Tuner case,
bringing pressure ‘against fixed mating flanges at the
rear of the base plate and shockmount. Vibration
isolators and grounding straps are provided by the
shockmount. Attachment or removal of Antenna Tuner
is accomplished without the use of special tools.

Figure 1-10. Shockmount 350D-3

1.6.2.2 ELECTRICAL DESCRIPTION. Antenna
Tuner 180L-2, 180L-3, or 180L-3A contains com-
ponents and assemblies capable of producing electrical
configurations which will tune out inductive or capaci-
tive reactances encountered in standard fixed-wire
aircraft antennas within a general range of 45 to 100
feet in length, 2 to 25 mc in frequency. Antennas of
shorter dimensions may not be fully tunable in fre-

.quency regions below 4 mc; the limiting factor is the

maximum available inductance for series-resonating
the reactance of the antenna. Use of extremely short
antennas is not recommended since efficiency of the
equipment and the associated transmitter will be
reduced. The Antenna Tuner also contains apparatus
to match the antenna resistance to the 52-ohm output
impedance of the transmitter. Phasing and loading
operations are completely automatic after an r-f-
signal is received from the transmitter. The control
circuits consist oftwodiscriminators which determine
the course of action to follow in phasing and loading
the antenna circuit, two servo amplifiers to build up
information received from the discriminators, and
suitable relays and switches to control the phasing
system motors. The Antenna Tuner receives its power
from the primary power source (27.5 volts), a B+
source of 400 or 250 volts, and 115 volts, 400 cps,
from an aircraft source, or from a transmitter
power unit.

A29-166-P .
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Figure 1-11. Remote Control Unit 614D-1, 614D-2

1.6.2.3 DIFFERENCES IN MODELS. Antenna Tuners
180L.-2 and 180L-3 are identical in purpose and de-
sign with the exception of an additional antenna
transfer relay circuit included inthe 180L-3. Antenna
Tuner 180L-3 is used where separate receiving
_facilities are to be used with a common antenna. A
.separate antenna input connector (AUX REC ANT)
for the 618S-1 receiver is provided on the front panel
of the Transceiver for direct connectiontothe antenna
(through the 180L-3 transfer relay) if desired. An-
tenna Tuner 180L-3A is the same as Antenna Tuner
180L-3, except that 180L-3A provides an antenna
grounding relay. This relay may be used in a dual
installation to ground the unused antenna and the
receiver input circuits of Transceiver 618S-1. For
more information on Antenna Tuner 180L-3A anddual
installation, refer to instruction book, Automatic
Antenna Tuner 180L.-2/3.

1.6.3 REMOTE CONTROL UNITS 614D-1, 614D-2,
614D-3, AND 614C-2. See figures 1-11
through 1-13.

The 614D-( ) Remote Control Unit provides remote
selection of any of the 144 frequency channels in the
range of 2.0 to 25.0 mc. Frequencies are selected on
the basis of previous channel assignment; that is, Al,
A2, A3, ... A24, Bl1, B2, ... B24, etc. Two con-
centric knobs are used to set the desired channel into
the vertical window. The large outer knob is used to
select the proper numeral, and a smaller inner knob
is used to select the proper letter. These channel
assignments correlate with the crystal mounting
positions of the r-f crystal oscillator unit. The
614D-( ) is designed according to ARINC specifi-
cation 524, and wire-saving techniques are employed.

SECTION 1
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A29-274-P

Figure 1-12. Remote Control Unit 614D-3

A volume control and on-off switch are available as
accessory kits. (Refer to table 2-4.) The 614D-()
Remote Control Unit is illuminated internally. Two
lamps, replaceable from the front panel, illuminate
the vertical window.

The 614D-1 is used where it is desired to have the
band-selector information wired directly into the r-f
crystal oscillator unit. In this case, switch S416 is
wired for proper band-selector operation. (Refer to
paragraph 2.4.1.1,) The 614D-2 is used when it is
desired to have the band-selector information avail-
able at the remote control position. In this instance,
the wiring information for the band-selector circuit
is contained within the Remote Control Unit.

A29-275-P

Figure 1-13. Remote Control Unit 614C-2
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The 614D-3 is electrically identical to the 614D~2 in
its method of frequency selection. The 614D-3 differs
in that it contains an extra switch, S102, which
performs two functions in a 618S-1 Transceiver
installation. The front section of S102 disables the
180L-( ) Antenna Tuner and breaks the transmitter
keying circuit in the 618S-1 so that transmission is
impossible on certain predetermined channels. The
rear section of S102 automatically activates a relay
in the 180L-() which places a shunt capacitor in
Antenna Tuner circuitry. This shortens the time re-
quired for tuneup on predetermined frequencies se-
lected upon installation in the aircraft. Refer to the
instruction book for the 614D-3 Remote Control Unit
(Collins part no. 520 5346 00) for complete infor-
mation on this unit.

Remote Control Unit 614C-2 is the most complete of
the four units discussed. Controls made available on
the 614C-2 include the following: frequency selector,
receiver sensitivity, function selector, and beat fre-
quency oscillator control. Included, in addition, are
two panel lamps and a tuning indicator light. The
method of frequency selection employed in the 614C-2
Remote Control Unit is identical to that of the 614D-2
and 614D-3 Remote Control Units. Refer to figure
1-13.

1.7 TECHNICAL DATA.

1.7.1 GENERAL.
1. Frequency Range: 2.0 to 25.0 mc.

2. Number of Channels: Up to 144.

3. Type of Frequency Control: Quartz Crystal
CR-18/U. Only one crystal required for both trans-
mitting and receiving. Crossband operation possible
only by changing frequency selection control.

4. Frequency Change Method: Autopositioner* type
remotely controlled switching mechanism. Automatic
resonating of exciter, power amplifier, and antenna
matching networks. Frequency selector system in
accordance with ARINC characteristic no. 524.

5. Size; C1-D case size per RTCA paper 46-57/
EC-14, as amended by Paper 44-47/EC-28.

6. Weight: 64 pounds including shockmount.
55 pounds excluding shockmount.

1.7.2 TRANSMITTER SECTION.

1. R-F Power Output: 100 watts minimum from 2.0
mc to 14.2495 mc and 90 watts minimum from 14.25
mc to 25.0 mec.

2. R-F Output Impedance; 52 ohms.

3. Types of Emission: A-1 (CW Telegraphy).
A-3 (AM Radiotelephony).

* Registered in U.S, Patent Office
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4. Modulation Capacity: 95%.
5. Altitude Range: Full power up to 50,000 ft.
6. Audio Characteristics:

a. Input: 100-ohm input from standard aircraft
microphone, at 0.25 volt rms.

b. Speech Clipping: Up to 15 db.

c. Frequency Response: +1.5, -3.5 db from 300
to 3500 cps.

d. Distortion: Less than 10% at 60% modulation.
e. Frequency Stability: +0.007%.

7. Channeling Time: 8 seconds maximum, excluding
180L-( ). '

8. Spurious Radiation: The strength of any signal
other thanthe desired frequency or its second harmonic
will be at least 45 db below the desired frequency.
The second harmonic will be at least 35 db below the
desired frequency. (Additional attenuation is provided

by associated antenna coupler.)

9. Sidetone: Developed by rectification of the car-
rier for voice operation. Keyed 400 cps audio for
monitoring of CW transmissions. Up to 20 mw
available from sidetone output into 300-ohm load or
may be fed through receiver audio stages.

10. Keying: Break-in operation up to 30 words per
minute using a common antenna for transmitting and
receiving.

1.7.3 RECEIVER SECTION.

1. Sensitivity: 5 uv maximum for 6 db signal plus
noise-to-noise ratio with standard test signal modu-
lated 30% at 1000 cps, or for 10 db signal plus noise-
to-noise ratio on CW reception.

2. Sensitivity Control: 60 db range of control with
5000 ohm external control.

3. AVC: Maximum output variation of 3.5 db for
signal input of 10 to 100,000 microvolts. No over-
load below 1-volt signal input.

4. Selectivity: 5.5 k¢ minimum, 6 db down; 14 kc
maximum, 60 db down.

5. I-F and Image Rejection: 80 db minimum.

6. Audio Ouptut:

a. Power: 300 mw into 300-ohm load.
b. Distortion: +10% maximum.

c. Response: 3.5 db from 300 to 2500 cps. Not

more than 10 db at 3000 cps.



7. Noise Limiting: Series type carrier biased peak

noise limiter.

8. CW Reception; Remote BFO control with +2000
cps minimum, +4000 cps maximum control range.

SECTION I
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1.8 TUBE COMPLEMENT.

TABLE 1-3. TYPES OF TUBES, CRYSTAL DIODES, AND INDICATOR LAMPS

A list of tubes, crystal diodes, and indicator lamps
required by the 618S-1 and 618S-4 Transceiver, and
their system components is provided by table 1-3.

SYMBOL TYPE DESCRIPTION FUNCTION
Transceiver 618S-1 and 618S-4, R-F Crystal Oscillator

V401 5654 Pentode Oscillator
Transceiver 618S-1 and 618S-4, Tuning Servo Amplifier

V601 5751 Dual Triode Amplifier

V602 5686 Pentode Amplifier

Transceiver 618S-1 and 618S-4, Relay Assembly
V801 0OA2 " Diode, Gas Voltage Regulator
Transceiver 618S-1, 250 Kc I-F Amplifier

V901 5749 Pentode Amplifier

V902 5749 Pentode Amplifier

V903 5749 Pentode Amplifier-Mixer

V904 5726 Dual Diode AVC - Detector

V905 5726 Dual Diode AVC - Noise Limiter

Transceiver 618S-4, 250 Kc I-F Amplifier with Squelch and Selcal

V901 5749 Pentode Amplifier

V902 5749 Pentode Amplifier

V903 5749 Pentode Amplifier

V904 5751 Dual Triode Detector - Amplifier

V905 5751 Dual Triode Amplifier - Impedance Match

CR901 HD6007 Silicon Diode AVC Detector

CR902 HD6007 Silicon Diode AVC Gate

CR903 HD6007 Silicon Diode Squelch Diode

CR904 HD6007 Silicon Diode Squelch Diode

CR905 HD6007 Silicon Diode Noise Limiter Diode

Transceiver 618S-1 and 618S-4, R-F Tuner

V1001 5654 Pentode Discriminator

V1002 5749 Pentode I-F Amplifier

V1003 5750 Pentagrid 2nd Transmitter Mixer

V1004 5750 Pentagrid 1st Transmitter Mixer

V1005 5750 Pentagrid 1st Receiver Mixer

V1006 5750 Pentagrid 2nd Receiver Mixer

V1007 5654 Pentode Multiplier

V1008 5749 Pentode 1st R-F Amplifier

V1009 5749 Pentode 2nd R-F Amplifier

V1010 5686 Pentode Driver

V1011 5686 Pentode Driver




SECTION 1
General Description

TABLE 1-3. TYPES OF TUBES, CRYSTAL DIODES, AND INDICATOR LAMPS (Cont)

SYMBOL TYPE DESCRIPTION FUNCTION
Transceiver 618S-1 and 618S-4, R-F Tuner (Cont)

CR1001 1N198 Germanium Crystal Discriminator

CR1002 1N198 Germanium Crystal Discriminator

CR1003 1N198 Germanium Crystal Discriminator

CR1004 1N198 Germanium Crystal Discriminator

CR1005 1N198 Germanium Crystal Discriminator

CR1006 1N458 Germanium Crystal AVC Rectifier
Transceiver 618S-1 and 618S-4, 250 Kc Oscillator

V1201 5749 Pentode Oscillator

V1202 5749 Pentode BFO

CR1201 1IN137A Silicon Crystals BFO Rectifier

Transceiver 618S-1 and 618S-4, A~-F Amplifier
V1301 5814 Dual Triode Audio Amplifier
V1302 5686 Pentode Audio Amplifier
Transceiver 618S-1 and 618S-4, Modulator

V1401 5751 Dual Triode Amplifier

V1402 5726 Dual Diode Clipper

V1403 5814 Dual Triode Driver

V1404 6159 Pentode Modulator

V1405 6159 Pentode Modulator
Transceiver 618S-1 and 618S-4, Power Amplifier

V1501 6159 Pentode Amplifier

V1502 6159 Pentode Amplifier

V1503 6159 Pentode Amplifier

CR1501 1N198 Crystal Diode Discriminator

CR1502 1N198 Crystal Diode Discriminator

CR1503 IN198 Crystal Diode Sidetone Rectifier

Remote Control Unit 614D-1, 614D-2
12301 T-1-3/4 Lamp Panel Lighting
12302 T-1-3/4 Lamp Panel Lighting
Remote Control Unit 614D-3
1101 T-1-3/4 Lamp Panel Lighting
1102 T-1-3/4 Lamp Panel Lighting
Remote Control Unit 614C-2

12601 T-1-3/4 Lamp Panel Lighting

12602 T-1-3/4 Lamp Panel Lighting

12603 T-1-3/4 Lamp Tuning Indicator

1-12




1.9 POWER REQUIREMENTS.

1.9.1 VOLTAGE REQUIREMENTS,

1. D-C Supply Voltage: 27.5 volts.

2. A-C Supply Voltage: 115 volts, 380-420 cps,
single phase.
115 volts, 320-1000 cps,
single phase.

1.9.2 CURRENT REQUIREMENTS AT SPECIFIED
RATED VOLTAGE.

1. Power drawn from 115 v a-c, 380-420 cps line:
30 watts.

SECTION 1
General Description

2. Power drawn from 115 v a-c, 320-1000 cps line:
150 watts.

3. Normal operating current on 27.5 v d-c line,
PHONE position, 95% modulation: 30 amperes.

4. Standby current on 27.5 v d-c line: 6 amperes.

NOTE

A regulated 115 volts, 380-420 cps may be
used throughout the entire equipment if desired.

1-13
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REMOTE CONTROL UNITS
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SECTION i
INSTALLATION

2.1 UNPACKING AND INSPECTING THE
EQUIPMENT.

Carefully unpack the equipment. Inspect each com-
ponent for evidence of damage during shipment.
Check mechanical operation by rotating control knobs
on control units, and inspect the components for
broken panel glass. Remove the components from
their cases, and determine that all tubes are in
proper position. All claims for damage in shipment
must be filed promptly with the transportation com-
pany. If claims for damage are to be filed, the
original packing cases and material should be
preserved.

2.1.1 VISUAL INSPECTION.
2.1.1.1 TRANSCEIVER 618S-1 AND 618S-4. Inspect
the 618S-1 and 618S-4 according to the following

steps of procedure:

a. Rotate the two Dzus fasteners located at the rear
of the component, and pull the chassis from the cover.

b. Inspect all tubes for proper seating in their
sockets, and check the tube shields for mechanical
security.

c. Inspect the redheaded captive screws of each
subassembly for tightness.

d. Inspect mechanical parts such as gears and
rollers for evidence of damage.

e. Remove the front panel cover by removing four
screws.

f. Inspect the main chassis and front panel units for
dirt, metal scraps, or condensation.

g. Inspect the roller coil (E1513), and adjust if
necessary. Refer to paragraph 6.7.1.2c.

h. Replace the front panel cover and the main
chassis cover.

2.1.1.2 POWER SUPPLY 416W-1. Inspectthe 416W-1
Power Supply for the following:

a. Remove the bottom plate from Power Supply
416W-1. The bottom plate is secured by four screws.

b. Inspect for loose or broken parts, dirt, metal
scraps, and condensation.

c. Replace the bottom plate.

2.1.1.3 ANTENNA TUNER 180L-2, 180L-3, OR
180L-3A. Inspect Antenna Tuner 180L-2, 180L-3, or
180L-3A for the following:

a. Loosen the five Phillips head retaining screws on
the front panel.

b. Remove the main chassis assembly of Antenna
Tuner 180L-2, 180L-3, or 180L-3A from the dust
cover by removing the six Phillips head retaining
screws (three on each side).

c. Inspect to see that tubes and plug-in relays are
seated fully in the proper sockets. Tube shields
should be in place.

d. Inspect to see that the small roller follower on
coil T301 remains on the coil winding when the coil
is slowly rotated manually between the mechanical
stops.

e. Replace the dust cover and the front panel.

2.1.1.4 REMOTE CONTROL UNITS 614D-1, 614D-2,
614D-3, OR 614C-2. Inspect Remote Control Units
for the following:

a. Remove the rear cover of the Remote Control
Unit 614C-2 by rotating the two Dzus fasteners.

b. Inspect Remote Control Units for loose or broken
parts, dirt, metal scraps, and condensation.

c. Operate all controls and check mechanical
operation.

d. Replace the rear cover of the 614C-2 Remote
Control Unit.

2.2 PREINSTALLATION BENCH TEST.

A test bench should be provided to accommodate the
components to be tested and the various test instru-
ments. The cabling between components should simu-
late that of an actual aircraft and should be in
accordance with figures 2-1 and 8-25 through 8-28,
depending on which Remote Control Unit is used.
Jacks should be included in the bench wiring for
connecting the microphone and headset when needed.
For aural monitoring, the monitor may be connected
to terminal b of P2601/J2601 when Remote Control
614C-2 is used or to terminal 43 of TB1801 when
Remote Control Units 614D-() are used. When
monitoring with headphones connected to the PHONE
jack on Transceiver 618S-1, the volume is not variable.
The power source should be connected into the test

2-1
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Figure 2-2. Transceiver 618S-1, Bench Test Setup
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2.2.1 CONNECTIONS.

Connect all components to be tested to a test bench
harness which is wired for use with one of the
Remote Control Units. A typical test bench setup for
Transceiver 618S-1 and its associated system com-
ponents is illustrated by block diagram in figure 2-2.
Table 5-1 lists test equipment required for testing of
Transceiver 618S-1. Perform the following
operations:

a. Connect the dummy load and vivm to E102 of the
Antenna Tuner. If the Antenna Tuner is not used, the
dummy load and vtvm should be connected to J110 of
Transceiver 618S-1. Adjust the vtvm to the 300-volt
a-c range.

b. Connect the frequency meter to a 1-megohm
1/2-watt resistor, and connect the 1-megohm resistor
to E102. Ground the other lead of the frequency
meter.

c. Connect the output meter between J101 and
ground.

2-2

A29-251-2
Figure 2-3. Dummy Microphone Circuit,

Schematic Diagram

d. Connect the dummy microphone, audio oscillator,
and vtvm between J102 and ground, as illustrated in
figure 2-2.

e. Connect a telegraph key to J103.
f. Complete cabling to components as shown in

figure 2-1 and 2-2 as required for the particular
installation. (Refer to figures 8-25 through 8-28.)

=~
/



2.2.2 FREQUENCY SELECTION TESTS.

Perform the following operations:

a. Connect the ten test crystals to the r-f crystal
oscillator assembly, and remove all other crystals.
Refer to table 2-1A or 2-1B, depending on the control
unit used, for crystal placement.

b. Connect the dummy load, vtvm, the 1-megohm
resistor, and frequency meter to E102 as illustrated
in figure 2-2. All other test equipment should be
disconnected at this time.

SECTION II
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c. Press the RESET switches of Power Supply
416W-1, and operate the PHONE-CW switch on the
control panel or the OFF-PHONE-CW switch of
Remote Control Unit 614C-2 tc the PHONE position.
Allow at least ten minutes for warmup.

d. Operate the channel selector switches to each
position listed in table 2-1 for the particular Remote
Control Unit in use, key transmitter, and observe
output frequencies as indicated on the frequency
meter. Frequencies should not vary over 0.007% of
those listed in tables 2-1A and 2-1B.

TABLE 2-1A. TEST CRYSTAL POSITIONS AND OPERATING FREQUENCIES
FOR USE WITH REMOTE CONTROL 614D-1

BAND 1 BAND 2 BAND 3 BAND 4
CI;%S];:I‘(: L CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST
POSITION FREQ POSI;I‘ION FREQ POSI;I‘ION FREQ POSI;I‘ION FREQ
1.75 Al 2.00 AT 3.75 Al13 7.25 Al9 14.25
2.00 A2 2.25 A8 4.25 Al4 8.25 A20 16.25
2.25 A3 2.50 A9 4.75 Al5 9.25 A21 18.25
2.50 A4 2.75 Al0 5.25 Al16 10.25 A22 20.25
2.75 A5 3.00 All 5.75 A17 11.25 A23 22.25
3.00 A6 3.25 Al2 6.25 Al8 12.25 A24 24.25
3.25 Bl 3.50 B7 6.75 B13 13.25 B19
3.50 B2 3.75 B8 7.25 B14 14.25 B20
3.09375 B3 B9 B15 B21 25.00
2.05 B4 2:30 B10 4.35 B16 8.25 B22 16.65
*Crystals used in band 1 crystal position are to be reinserted consecutively in bands 2 through 4 when
it is desirable to select channels in these bands. *

TABLE 2-1B. TEST CRYSTAL POSITIONS AND OPERATING FREQUENCIES
FOR USE WITH REMOTE CONTROL UNIT 614D-2, 614D-3, OR 614C-2

BAND 1 BAND 2 BAND 3 BAND 4
CRYSTAL
FREQ CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST
POSITION FREQ POSITION FREQ POSITION FREQ POSITION FREQ
1.75 Al 2.0 G1 3.75 *M1 7.25 Ul 14.25
2.00 A2 2.25 G2 4,25 M2 8.25 u2 16.25

2-3



SECTION II
Installation

TABLE 2-1B. TEST CRYSTAL POSITIONS AND OPERATING FREQUENCIES FOR USE
WITH REMOTE CONTROL UNIT 614D-2, 614D-3, OR 614C-2 (Cont)

BAND 1 BAND 2 BAND 3 BAND 4
CF?I{{%T&AL CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST CRYSTAL TEST
POSITION FREQ | POSITION FREQ | POSITION FREQ | POSITION FREQ
2.25 A3 2.50 G3 4,75 M3 9.25 U3 18.25
2.50 A4 2.75 G4 5.25 M4 10.25 U4 20.25
2.75 A5 3.00 G5 5.75 M5 11.25 U5 22.25
3.00 A6 3.25 G6 6.25 M6 12.25 U6 24.25
3.25 AT 3.50 G7 6.75 M7 13.25 uv
3.50 A8 3.75 G8 7.25 M8 14.25 us
3.09375 A9 G9 M9 U9 25.00
2.05 Al0 2.30 G10 4.35 M10 8.25 U10 16.65
*In band 3 select N1, N2, N3, etc., when using 614D-3 Remote Control Unit.

e. Check the time interval required for the tuning
cycle to complete when operating from the 2.0- to
25.0-megacycle positions. Transceiver 618S-1 should
complete its tuning cycle in eight seconds or less.
Antenna Tuner 180L-() should complete the tuning
cycle in 22 seconds or less.

NOTE

Do not attempt to channel the 618S-1 more
than once a minute. If channeled too fre-
quently, a time-delay relay (K711) in the
180L-() will heat and prevent the 618S-1
system from completing its tuning cycle.
Relay: K711 also will operate if the total
tuning time, following the centering cycle of
the R-F Tuner, exceeds 45 seconds. If relay
K711 does operate, wait at least one minute
before rechanneling the equipment.

The maximum duty cycle of Antenna Tuner
180L-( ) is five minutes ‘‘R-F ON’’ and five
minutes “R-FOFF.’”” Toinsure reliable oper-
ation, do not exceed this duty cycle.
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2.2.3 TRANSMITTER TESTS.

2.2.3.1 R~F POWER OUTPUT. Performthe following
operations:

a. Remove P110 of cable W1 from J110. Connect
the dummy load and the r-f probe of the vivm from
J110 to ground. Remove the 1-megohm resistor and
the frequency meter.

b. Connect a telegraph key to J103 on Transceiver
618S-1 or a microphone to J102 on Transceiver
6185-1. All other test equipment should not be
connected.

c. Operate the PHONE-CW switch on the control
panel or the OFF-PHONE-CW switch- of Remote
Control Unit 614C-2 to the CW position, and allow at
least ten minutes for warmup.

d. Set the channel selection on the 614D-( ) or the
614C-2 to the Al (2.0 megacycles) position, and allow
the 618S-1 to complete its tuning cycle.

e. Depress the telegraph key on microphone push-
to-talk button, and observe the indication on the vtvm.
The reading should be not less than 71.8 volts a-c,
which corresponds to 100 watts power output.

f. Operate the meter selector on the 618S-1 Trans-
ceiver to the P.A. PL. position, and observe the indi-
cation. Meter should indicate within the red area.

g. Repeat steps e. and f. for all positions and
frequencies listed in table 2-2. In each case, the
vtvm should indicate as listed in table 2-2.

e
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TABLE 2-2. R-F POWER OUTPUT TESTS
POSITION OF
614D-2 R-F POWER OUTPUT
BAND 614D-1 OR 614D-3 FREQUENCY (MC) VOLTS A-C WATTS
614C-2
1 Al Al Al 2.00 71.8 100
B2 A8 A8 3.75 71.8 100
2 AT G1 G1 3.75 71.8 100
B8 G8 G8 7.25 71.8 100
3 Al3 M1 N1 7.25 71.8 100
B14 M8 N8 14.25 68.2 90
4 A19 U1 U1 14.25 68.2 90
B21 U9 U9 25.00 68.2 90
2.2.3.2 MODULATION., Perform the following e. Operate the PHONE-CW switch on the control

operations:

a. Connect the dummy microphone circuit to J102
on the front panel of Transceiver 618S-1. Refer to
figures 2-2 and 2-3.

b. Connect the vtvm and audio oscillator to the
dummy microphone as illustrated in figure 2-3. Adjust
the audio oscillator to 0.25 volt a-c at 1000 cps.

c. Connect the oscilloscope across the dummy load
through a 25-micromicrofarad capacitor, and connect
to E102 on the Antenna Tuner. Adjustthe oscilloscope
for a horizontal sweep capable of reproducing two or
three modulated cycles at 1000 cps.

d. Connect a telegraph key to J103 onthe front panel
of the 618S-1.

panel or the OFF-PHONE-CW switch of Remote
Control Unit 614C-2 to the PHONE position, and
allow at least ten minutes for warmup.

f. Operate the channel selector to the Al (2.0 mega-
cycles) position.

g. Key the 618S-1 Transceiver by operating the
telegraph key.

h. Adjust the CLIPPING control (R1404 on the
bottom of the modulator assembly; accessible on the
bottom of the main chassis of the 618S-1) to the
maximum clockwise position. Refer to figure 7-37.

i. Adjust the GAIN control (R1403 on the bottom of
the modulator assembly; accessible on the bottom of

1 i

MODULATED
PATTERN

UNMODULATED
PATTERN

A29-258-2

Figure 2-4, Oscilloscope Modulation Pattern

2-5
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Figure 2-5. Transceiver 618S-1, Modulation Characteristics

the main chassis of the 618S-1) for 95% modulation.
Refer to figure 7-37. Use the following formula to
calculate the percentage of modulation, and refer to
figure 2-4.

Maximum - Minimum

% Modulation = x 100

2 x Carrier

NOTE

The percentage of modulation obtainable
depends upon the r-f power output and therefore
upon the band of operation. Refer tofigure 2-5
for the modulationcharacteristics for a varying
r-f power output. Examination of figure 2-5
will illustrate that a modulation percentage of
95% is obtainable with 100 watts r-f power
output.

j. Adjust the GAIN control for 80% modulation and
CLIPPING control for threshold at this modulation
point.

2-6
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k. Increase the output level of the audio oscillator
by 12 db. This may be accomplished by increasing
the output voltage of the audio oscillator tol volt a-c.
The waveform, as observed on the oscilloscope,
should be clipped at the 80% modulation point.

1. Lock the CLIPPING and GAIN controls inposition.

m. Reduce the output level of the audio oscillator to
that required for 60% modulation.

n. Vary the frequency of the audio oscillator between
300 and 3500 cps holding the audio input level constant.
The modulation percentage should remain between
40% and 70%.

o. Adjust the frequency of the audio oscillator to
5000 cps. The modulation percentage should be not
less than 22%.

2.2.3.3 SIDETONE. With the equipment setup as de-
scribed in the preceding paragraph, perform the
following operations:

a. Connect a headset to the PHONE jack (J101) to
terminal b of P2601/J2601 of 614C-2 or to terminal

A



43 of TB1801, and monitor the signal as the level and
frequency of the audio oscillator is varied. Signal
should be audible.

b. Vary the PHONE SIDETONE control (R106 on the
front panel of the 618S-1 Transceiver), and notice if
the amplitude of the sidetone signal is variable.

c. With the audio oscillator set for 0.25 volt at
1000 cps, adjust R106 for a comfortable headset level.

d. Operate the OFF-PHONE-CW switch to the CW
position, and listen for a 400-cps signal.

e. Vary the CW SIDETONE control (R107 on the
front panel of the 618S-1 Transceiver), and notice if
the amplitude of the sidetone signal is variable.

f. Adjust R107 for a comfortable headset level.
2.2.4 RECEIVER TESTS.

2.2.4.1 SENSITIVITY. Perform the

operations:

following

NOTE

To assure reliability of the sensitivity tests
outlined in the following steps, all procedures
should be performed in a screen room to pre-
vent manmade noise signals from interfering
with results.

a. Connect the signal generator to J109 on the front
panel of the 618S-1. Adjust for an output of 2.75
megacycles at 1000 microvolts, modulated 30% at 1000
cps. Use the frequency meter to set the signal
generator to the correct frequency.

b. Connect the output meter to J101 on the front
panel of the 618S-1, and adjust it to the 500-milliwatt
range with an internal impedance of 300 ohms.

c. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.

d. Operate the channel selector to the A4 (2.75
megacycles) position. Refer to table 2-1.

e. Adjust the R-F Gain and Volume controls for
maximum output. The R-~F Gain control is furnished
as part of an accessory and located concentric to the
band-bank selector control on Remote Controls
614D-(). The Volume and R-F Gain control for
614D-() Control Units is located on the control
panel. The R-F Gain (Phone) control is a screw
driver adjustment at the rear of the 614C-2, and the

SECTION II
Installation

R-F Gain (CW) and Volume control is the small knob
on the 614C-2 front panel.

f. Adjust the AUDIO control (R109 on the front panel
of the 618S-1) for an audio power output of 300 milli-
watts as read on the output meter.

g. Reduce the output level of the signal generator to
5 microvolts. The output meter should indicate not
less than 100 milliwatts.

h. Remove the modulation. The signal-plus-noise
to noise ratio should be at least 6 db (modulation-on
to modulation-off ratio of 4 to 1 as read on the output
meter).

i. Operate the OFF-PHONE-CW switch to the CW
position, and remove the modulation.

j. Remove the output meter, and connect a headset
to terminal b of P2601/J2601 if 614C-2 is used or to
terminal 43 of TB1801 if 614D-( ) is used.

NOTE

When a 300-ohm headset such as the H-1/AR
is connected to either the PHONE jack or to
terminal b of P2601 on 614C-2, the output
meter should be removed from the PHONE
jack. The output meter and a low-impedance
headset should not be connected across the
audio output terminals at the same time or
transformer T1301 will be mismatched andthe
test results will be inaccurate. A high-
impedance monitor, such as described in
table 5-1, may be used in parallel with the
output meter if it is desired to monitor the
audio signal during test procedures.

k. Adjust the BFO control on the 614C-2 or on the
control panel when using 614D-() Remote Control
Units for a signal of approximately 1000 cps.

1. Remove the headset, and replace the output meter.
Observe the power output indication on the output
meter with the signal generator adjusted to 5 micro-
volts output. The output meter should indicate at
least 100 milliwatts.

m. Remove the r-f input signal, and observe the
indication on the output meter. The reading should
change at least 10 db (indication in the r-f ‘‘on’’
position at least 10 times that in the r-f ¢‘off”’
position).

n. Repeat the sensitivity measurements outlined in
steps a. through m. (excluding step f.) for frequencies
listed in table 2-3.

2-7
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TABLE 2-3. RECEIVER SENSITIVITY MEASUREMENTS

POSITION OF
BAND 614D-1 613]1_.3-2 614D-3 | CRYSTAL FREQUENCY (MC) | OPERATING FREQUENCY (MC)
614C-2
Al Al Al 2.00
1 A4 A4 Ad 2.50 2.75
A6 A6 A6 3.00 3.25
B2 A8 A8 3.50 3.75
AT G1 G1 1.75 3.75
9 Al0 G4 G4 2.50 5.25
Al2 G6 G6 3.00 6.25
B8 G8 G8 3.50 7.25
Al3 M1 N1 7.25
3 Al6 M4 N4 2.50 10.25
Al8 M6 N6 3.00 12.25
B14 M8 N8 3.50 14.25
Al19 Ul U1 14.25
4 A22 U4 U4 2.50 20.25
B21 U9 U9 3.09375 25.00

2.2.4.2 TRANSCEIVER 618S-4, SQUELCH., Perform
the following operations:

a. Place Transceiver 618S-4 into the bench test
setup. (Refer to paragraph 2.2.1 and figures 2-1 and
2-2.) Connect the audio output meter to PHONE jack
(J101), Connect the vtvm to pin 5 0fJ310 (ave output).
Connect the signal generator to the input (J109) of
Transceiver 618S-4. Remove all other test equipment.

b. Set Transceiver 618S-4 to 2 megacycles. Adjust
the OFF-PHONE-CW switch to PHONE with the
Transceiver unkeyed (receive position).

c. Adjust the Squelch Control for zero resistance.

d. Adjust the signal generator to 2 megacycles,
5 microvolts output at 1000 cps modulated 30 percent.

e. Adjust the R-F Gain (Phone) to the point where
the value of avc begins to increase.

f. Increase the Squelch Control until the audio
output just starts to decrease.

g. Decrease the output of the signal generator to
2.5 microvolts. The audio output should have de-
creased not less than 20 db.

2.2.4.3 TRANSCEIVER 6185-4, SELCAL. Perform
the following operations:

2-8

a. Place Transceiver 618S-4 into the bench test
setup. (Refer to paragraph 2.2.1 and figures 2-1 and
2-2.) Connect the vtvm to pin 10 of J310 (Selcal
output). Connect the signal generator to the input
(J109) of Transceiver 618S-4. Remove all other test
equipment.

b. Set Transceiver 618S-4 to 2 megacycles. Adjust
the OFF-PHONE-CW switch to PHONE with the
Transceiver unkeyed (receive position).

c. Adjust the signal generator for 2 megacycles,
5 microvolt output at 1000 cps modulated 30 percent.

d. Measure the selcal output with the vtvm. The
output should be 0.6 +0.15 volt.

2.3 INSTALLATION.

The 618S-1 Transceiver and its associated system
components must be mounted in a location convenient
to the existing facilities of the aircraft. Every con-
sideration must be given in the location of equipment
and the design of installation details to promote
operator efficiency, ease of adjustment, and compo-
nent replacement. No attempt is made in this hand-
book to present complete installation instructions
since the particular type of aircraft involved will de-
termine the installation procedure. A general proce-
dure is outlined in subsequent paragraphs. Figure 2-6
illustrates a typical 618S-1 Transceiver installation.



SECTION II
Installation

416W-1
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350D-3

SHOCKMOUNT SHOCKMOUNT

Figure 2-6. Transceiver 618S-1, Typical System Installation

2.3.1 LOCATION AND MOUNTING OF TRANSCEIVER
618S-1.

2.3.1.1 CHOOSING LOCATION. Transceiver 618S-1
should be located in a position that is reasonably
accessible and well ventilated. Adequate clearance
for the mounting of the Transceiver on its shock-
mount must be provided. Access to the front panel
is necessary to permit removal of the unit from the
shockmount and to permit checking operation of the
Transceiver by observation of the meter panel. Two
antenna connectors are located on the front panel.

2.3.1.2 MOUNTING. The 618S-1 Transceiver nor-
mally is mounted on a Collins type 350S-1 or 350S-3
Shockmount. Figure 2-7 shows the outline and mount-
ing dimensions of the Transceiver mounted on the
350S-( ) Shockmount. Note that all power and control
connections are made to terminals located in a filter
unit mounted on the rear of the shockmount. The
3508-1 differs from the 350S-3 in the method of filter
removal. The filter is removable only from the top
in the 350S-1; whereas, it is removable from the top
and front in the 350S-3. Therefore, less height is
required in a 618S-1 installation using a 350S-3
Shockmount.

TRANSCEIVER

A29-277-P

The 350S-2 and 350S-4 listed as alternate components
are rack-type mountings, that is, without the isolating
feet. The method of filter removal is again the
primary difference in the mountings, the 350S-1
corresponding to the 350S-2 and the 350S-3 to the
350S-4. Refer to figure 2-8 for outline and mounting
dimensions of the 350S-2 and 350S-4.

2.3.1.3 MOUNTING SHOCKMOUNT. The shockmount
should be mounted to the radio shelf by means of no. 8
screws, nuts, and lock washers. Note that the filter
unit is held in place by four screws in the rear of the
shockmount. Therefore, the cabling may be connected
to the proper terminals with the filter unit removed
from the shockmount.

2.3.1.4 INSTALLATION ON SHOCKMOUNT. To
install the Transceiver on the shockmount:

a. Loosen the locking mechanisms by rotating the
thumbscrews as far as possible in a counterclock-
wise direction.

b. Place the Transceiver on the shockmount, and
push toward the rear making sure that the plugs on
the Transceiver mesh properly with the receptacles
in the shockmount.

2-9
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Figure 2-8. Mounting 350S-2, 350S-4, Outline and Mounting Dimensions
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c. Engage, tighten, and safety-wire the two hold-
down clamps.

2.3.2 LOCATION AND MOUNTING OF POWER
SUPPLY.

2.3.2.1 CHOOSING LOCATION, The power supply
can be placed at any convenient location that is ac-
cessible and reasonably well ventilated. Cabling re-
quirements should be taken into account in choosing
the locations since 416W-1 Power Supply provides
power to both the Transceiver and Antenna Tuner.

2.3.2.2 MOUNTING. The power supply normally is
mounted on a Collinstype 350T-1 Shockmount. Figure
2-9 shows the outline and mounting dimensions of
the power supply mounted on the shockmount. A
rack-type mounting, 350T-3, also is available. The
350T-3 has the same outline and mounting dimensions
as the 350T-1.

2.3.2.3 MOUNTING SHOCKMOUNT. The shockmount
should be mounted on the radio shelf by means of no. 8
screws, nuts, and lock washers. The grounding straps
on the shockmounts should be grounded under the four
mounting feet of the shockmount, using one of the
no. 8 screws at each mounting foot.

2.3.2.4 INSTALLATION ON SHOCKMOUNT. To in-
stall the power supply on the shockmount:

a. Operate the extractor mechanism by rotating the
thumbscrew as far as possible in a counterclockwise
direction.

b. Place the power supply on the shockmount, and
push toward the rear so that the front panel drops
into the extractor slot.

c. Rotate the thumbscrew clockwise until the rear
connector is fully engaged.

d. Engage, tighten, and safety-wire the hold-down
clamps.

NOTE

When removing 416W-1 Power Supply from
its shockmount by using the extractor me-
chanism, be sure that the hold-down clamps
are disengaged before rotating the extractor
thumbscrew.

2.3.3 LOCATION AND MOUNTING OF ANTENNA
TUNER.

2.3.3.1 CHOOSING LOCATION, Since Antenna Tuner
180L-( ) requires no adjustment after installation, it
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may be mounted some distance from the 618S-1
Transceiver, in a space which is convenient to the
antenna feedthrough insulator, or mast, and will allow
easy removal ofthe unit fromthe mounting. Clearance
of four inches from all surfaces and areas is recom-
mended for the antenna connection. Refer to figures
2-10 and 2-11 for outline and mounting dimensions of
the Antenna Tuners.

2.3.3.2 MOUNTING. Four no. 6 screws, nuts, and
lock washers are used to attach each foot of Shock-
mount 350D-3 to the aircraft structure. Grounding
straps should be attached at the isolator feet, and the
structural surface spot-faced to insure good electrical
contact.

2.3.3.3 SECURING EQUIPMENT. Place Antenna
Tuner 180L-() within the side rails of Shockmount
350D-3, and push it to the rear to engage the fixed
flanges on the base of equipment and shockmount.
Place the two clamps below the front panel so they
engage the fixed flanges at that position. Tighten the
knurled fasteners on both clamps. Secure the knurled
fasteners with safety wire through holes in the
clamps and fasteners.

2.3.4 MOUNTING OF CONTROL UNIT.

2.3.4.1 SELECTION OF CONTROL UNIT. Fourtypes
of control units have been designed for use with the
618S-1 Transceiver. The 614D-1 Remote Control
Unit is used where it is not necessary to have
complete selection of the 144 channels. (Refer to
paragraph 3.3 for a discussion of the differences in
the Remote Control Units.)

The 614D-2 is used where 144 separate channels are
required, each controllable from the remote control
position. The physical differences in the two units
consist of the following: one of the rotary wafer
switches is different, since different functions are
performed; the bank-selector dial on the 614D-1
contains the figures A through J, while the 614D-2
contains A through Z (excluding O and Q). Physical
dimensions of the two units are identical. Outline
and mounting dimensions are shown in figure 2-12.

The 614D-3 is used when shuntJC information is
desired. Refer to paragraph 4.8.3 in this book and
the 614D-3 instruction book for complete information.

The 614C-2 is the most complete of the four control
units. Refer to paragraph 4.8.4 in this bookandto the
614C-2 instruction book for complete information.

2.3.4.2 MOUNTING. The control unit may be mounted
in either oftwo ways. The control unit may be mounted
to the rear of the control panel using the front panel
supplied and layout A of figure 2-13 or, as an alter-
native, the control unit may be mounted asan integral
part of the control panel in the aircraft. If the
second method is used, the front panel supplied with
the control unit should be discarded and layout B of
figure 2-13 used.

2-13
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Figure 2-10. Antenna Coupler 180L-2, Outline and Mounting Dimensions

The 614C-2 is mounted as part of the aircraft, con-
venient to either the pilot or radio operator. This
unit is secured by means of four Dzus fasteners.
Cable connections are made at the rear through an
AN3102A-28-15P type connector. Refer to figure
2-15 for outline and mounting dimensions of the
614C-2 Remote Control Unit.

2.4 INTERCONNECTION BETWEEN COMPONENTS.

The location of the Transceiver 618S-1 and 618S-4
and its associated system components is dependent
upon the aircraft type; therefore, the interconnecting
cables must be fabricated for the particular installa-
tion. Interconnecting wiring for any particular in-
stallation will vary, depending upon the Remote
Control Unit used, the accessory kits included, and
the Antenna Tuner to be used. The external wiring
diagrams of figures 8-25 through 8-28 provide inter-
connecting wiring information required for an instal-
lation using any one of the Remote Control Units or
Antenna Tuners. An additional simplified wiring

A29-228-4

diagram for Transceiver 618S-4 is included as figure
2-16. The size and function of the interconnecting
wire is included on these illustrations. Figure 8-24
illustrates the wiring of the remote controls of a
typical installation. The following general steps
should be carried out when installing the cables
between components:

a. Allow sufficient slack in cables to avoid restrict-
ing movement on mountings and to permit easy
removal and replacement of the cable connectors.

b. Check the wires entering multiple connectors to
be sure the insulation has not been cut back too far
causing wires to short together.

c. Check mountings to ascertain if the components
are mounted securely and the locking mechanisms
tight.

d. Check cabling to ascertain if it will sustain
severe and prolonged vibration.

2-15
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e. Check primary power source connectionsto make desirable to have the band-selector informationavail-
certain that no short circuits exist in the input power able at the remote control position. Refer to figures
lines. 8-25 through 8-28.

2.4.1 REMOTE CONTROL UNIT CONNECTIONS.

A simplified schematic ofthe channel-selector system
using the 614D-1 is shown in figure 2-17. Control

wires A through F and R through W are connected as

Either Remote Control Unit 614D-1, 614D-2, 614D-3, indicated. The ground wire for the control unit is
or 614C-2 may be used with the 618S-1 Transceiver. connected to terminal 4 of TB1801. Power to the
The 614D-1 is used when it is desirable to have the panel is supplied by connecting a wire to terminal 25
band-selector information wired directly into the r-f of TB1801. Connections to S2301 and S2302 of the
crystal oscillator unit. Refer to paragraph 2.4.1.1. 614D-1 also are shown on the complete interwiring
The 614D-2, 614D-3, or 614C-2 is used when it is diagram, figure 8-25.
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Figure 2-15. Remote Control Unit 614C-2, Outline and Mounting Dimensions
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Figure 2-17. Channel Selector System Using Remote Control Unit 614D-1

2.4.1.1 WIRING OF BAND-SELECTOR SWITCH S416.
When the 614D-1 Remote Control Unit is used, band-
selector switch S416 must be wired for proper band
operation. The wiring of switch S416 is determined
by the needs of the particular installation. Typical
examples of switch wiring are shown in figure 2-18.
In this control system, wiring of crystal Al in band 1
automatically results in the placement of crystal 1 in
banks B through F in band 1. Wiring of crystal Al,
A2, and A3 for the band 1 position (refer to figure
2-18) results in the placement of crystals 1 through 3
positions in banks B through F being also in band 1.
If crystals were so placed in band 1, there would be
three crystals in each bank and six banks, making a
total of 18 crystals. As shown in figure 2-18 there
would be a total of 18 crystals in band 1, 12 in band
2, 108 in band 3, and 6 in band 4, making a total of
144 crystal positions. If but a single channel is
desired in band 1, the five remaining banks cannot be
used. Carrying this to the extreme . . . if a single
channel is desired in three of the four bands and all
of the remaining channels are used in the fourth band,
we would have 1 crystal in band 1, 1 crystal in band
2, 1 crystal in band 3, and 126 crystals in band 4,
making a total of 129 channels available. Fifteen
channels would have been sacrificed, five in each of
the three bands, in order to have only one channel in
each of those three bands. The function of S416 is
discussed in paragraph 4.6.1.

2.4.1.2 REMOTE CONTROL 614D-2 CONNECTIONS.
A wiring diagram of the 614D-2 Remote Control Unit
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is given in figure 2-19. Control wiresR throughW and
a ground wire are connected to S2501 in exactly the
same manner as those connected to S2301 in the
614D-1. Switch wafer S2502 is different, however,
since the band-selector information now is provided
on this switch rather than on S416 of the r-f crystal
oscillator unit when the 614D-1 is used. The front
rotor blades of S2502 perform the same function as
S2301 in the 614D-1, and control wires A through F
are connected in the same manner as indicated in
figure 2-19. Control wires K through M also are
used, however, to perform the band-selector opera-
tion. This provides 144 separate channels, all opera-
tive from the remote control position. The frequency
bands now are divided in the followipg manner:

Band1..... Banks A through F, crystals 1
through 24.

Band 2..... Banks G through L, crystals 1
through 24.

Band3..... Banks M through T, crystals 1
through 24.

Band 4..... Banks U through Z, crystals 1
through 24.

NOTE

It should be understood that the 144 crystal
mounting positions of the crystal oscillator

e



have not been changed to include letters G
through Z. The positions remain A through F
with the understanding that banks G to L, M
to T, and U to Z, as stenciled on the 614D-2
Remote Control Unit, correspond to crystal
positions A through F, but with the output fre-
quency in bands 2, 3, or 4.

Assume, for instance, that a crystal with a basic
frequency of 2.0 mc has been placed in position A5.
If A5 is selected on the Remote Control Unit, the out-
put frequency will be 2.25 mc. If a frequency within
the range of 7.25 to 14.25 mc isdesired, then M5 must
be selected. This gives an output frequency of 8.25
mc in this example. The 614D-2 thus performs all
band-selecting functions, making it unnecessary to
wire switch S416 as indicated in paragraph 2.4.1.1.
Switch S416 is not used when the Remote Control Unit
614D-2, 614D-3, or 614C-2 is used.

2.4.1.3 TERMINAL BOARD CONNECTIONS FOR
614D-1 AND 614D-2. Since the 614D-2 Remote Con-
trol Unit performs an additional function, its con-
nections to the terminal board of the Transceiver
are different from those of the 614D-1. When the
614D-2 is used, the following additional connections
are made:

614D-2 TB1801
Wire K connect to 17
Wire L connect to 18
Wire M connect to 14
Wire N connect to 16

S416

)

P402 ﬁ ld‘)? f 0

SWITCH S416 WIRED FOR:

O gp40|
12

BAND 1~ CRYSTALS 1-3 (A-F)
BAND 2- CRYSTALS 4-5 (A-F)
BAND 3- CRYSTALS 6-23 (A-F)
BAND 4- CRYSTAL 24 (A-F)

Figure 2-18. Band Switch S416, Typical Wiring Connections
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When the 614D-1 Remote Control Unit isused, control
wires K, L, M, and N are not part of the Remote
Control Unit. In this case band switching is ac-

‘complished by switch 5416, and wires K, L, M, and

N are wired internally to terminal board TB1801.
In this instance, it becomes necessary to parallel
wires K, L, M, and N of band switch S416 with ter-
minals 17, 18, 14, and 16 of TB1801. When using the
614D-1 Remote Control Unit, jumper the following
terminals on TB1801:

17to 1
18 to 3

14 to 37
16 to 48

2.4.1.4 ACCESSORY KITS FOR REMOTE CONTROL
UNITS. Two accessory kits are available for the
614D-1 and 614D-2 Remote Control Units. One ac-
cessory kit is available for the 614D-3. Collins part
numbers are shown in table 2-4.

TABLE 2-4

ACCESSORY KIT PART NUMBERS

Accessory Kit Collins Part Number

Kit No. 1, 614D-1 506 8794 002

Kit No. 2, 614D-1 506 8795 002
Kit No. 1, 614D-2 506 9933 002

Kit No. 2, 614D-2 506 9928 002

Kit No. 1, 614D-3 540 5211 002

{? paol ?2 ; {?{ Izj P402

SWITCH S416 WIRED FOR:

BAND 1- CRYSTALS I-1i (A-F)
BAND 2- CRYSTALS 12-20 (A-F)
BAND 3- CRYSTAL 2! (A-F)
BAND 4- CRYSTALS 22-24 (A-F)

A29-461-3
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Figure 2-19. Remote Control Unit 614D-2, Schematic Diagram

The accessory kits provide a dual potentiometer,
resistors, volume control, and all hardware neces-
sary to mount the controls to an existing 614D-1 or
614D-2 Remote Control Unit. The only difference
between Kit No. 1 and Kit No. 2is in the addition of an
spst switch mounted on the rear of the dual potentiom-
eter in Kit No. 2. This switch is not needed in most
618S-1 installations since the ON-OFF control is a
part of the OFF-PHONE-CW switch. Wiring informa-
tion for the volume control is shown in figures 8-25
through 8-28. Refer to figure 4 inthe 614D-3 instruc-
tion book for a suggested schematic using the 614D-3
accessory kit.

2.4.1.5 WIRING SQUELCH FOR 618S-4.

Two additional controls must be added for operation
of Transceiver 618S-4. These controls are ‘‘Squelch
Off On’”’ and ‘‘Squelch Control.”” Refer to table 3-2.
The Squelch Off On and Squelch Control are not
supplied with the Transceiver 6185-4 system. These
controls must be added and installed (refer to figure
2-16) on the pilot’s control panel.
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CONNECTED BY SOLDER STAKING.
3. $2502 IS IN POSITION “A"
S2501 IS IN POSITION "I¥

A29-457-4

2.4.2 ANTENNA CONNECTIONS.

Antenna connections include those from the antenna
feedthrough insulator or mast and Antenna Tuner
180L-( ) and from the Antenna Tuner to the 618S-1
Transceiver. The antenna lead-in should be flexible,
should clear all surrounding surfaces and areas by
four inches, and should have sufficient slacktopermit
free movement of the Antenna Tuner on its shockmount.
The cable normally used is RG-8/U coaxial cable,
or equivalent. Each end of the coaxial cable should
be terminated in Navy type connectors such as
CPH 49190 (PL-259) or CPH 49195 (PL-259A), Collins
part number 357 9006 00 or 359 9014 00. Connector
UG-21B/U also may be used, Collins part number
357 9040 00. The correct method of assembling the
connectors to the cable is given in figure 2-20. The
assembled cable is connected to J101 of the Antenna
Tuner and J110 (ANT) of the Transceiver. Inthecase
of the 180L-3 Antenna Tuner, an additional connector
labeled AUX REC ANT is located on the front of the
unit. This is a BNC type connector, and the coaxial
cable must be terminated in a connector such as
UG-88/U or UG-260/U at the Antenna Tuner end.



This connector also may be used on the Transceiver
end of the coaxial cable. Refer to paragraph 9.2.1a.
Connections for a system using the 180L-3 Antenna
Tuner without the auxiliary receiver are shown in
figures 8-25 through 8-28. Figure 2-21 indicates
the correct assembly method for placing a type BNC
connector on coaxial cable such as RG-58/U.

2.4.2.1 ADAPTATION OF ANTENNA TUNER FOR
250- OR 400-VOLT OPERATION, Antenna Tuner
180L-() 1is designed for operation with a 400-volt
plate supply obtained from the associatedtransmitter.
The Antenna Tuner may be operated from a 250-volt
supply, such as the 416W-1 Power Supply, by short-
circuiting R713 and R714 (see figures 8-31 and 8-32)

COUPLING RING

PLUG SUB-ASSEMBLY

0.

)
I
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and either removing R715 or breaking its ground
connection.

In the recent 180L-( ), a terminal board (TB704) has
been located at the bottom oftheunit. See figure 2-22.
For 250-volt operation, strap pins 3 to 7and 4 to 7 on
the terminal board.

2.4.2.2 ADAPTATION OF ANTENNA TUNER TO
TRANSCEIVER 618S-1. Resistor R716 in Antenna
Tuner 180L-() should be removed when the Antenna
Tuner is used with Transceiver 618S-1. Theresistor
is used when the Antenna Tuner is part of other
systems.

CUT END OF CABLE EVEN. REMOVE VINYL
JACKET Ig.

BARE % OF CENTER CONDUCTOR. TRIM

BRAIDED SHIELD. SLIDE COUPLING RING ON

—

[

| O,
b \ R

%

Figure 2-20. Assembly of PL-259 Connectors to Coaxial Cable

CABLE. TIN EXPOSED CENTER CONDUCTOR
AND BRAID.

Y

N 7
N sl
L2272 7777 )

SCREW THE PLUG SUB-ASSEMBLY ON CABLE.
SOLDER ASSEMBLY TO BRAID THROUGH
SOLDER HOLES. USE ENOUGH HEAT TO
CREATE BOND OF BRAID TO SHELL.
SOLDER CENTER CONDUCTOR TO CONTACT.

FOR FINAL ASSEMBLY SCREW COUPLING
RING ON PLUG SUB-ASSEMBLY.

A29-888-4
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O

SLIDE NUT ONTO CABLE.
CUT END OF CABLE EVEN.

O

REMOVE VINYL JACKET FOR 1/2 INCH,
DO NOT NICK BRAID.

PUSH BRAID BACK AND REMOVE 1/8 INCH OF
DIELECTRIC AND CENTER CONDUCTOR.

TAPER BRAID.

VINYL

JACKET

BRAID

CENTER
CONDUCTOR

DIELECTRIC

1
I'_ 8
‘ BARE CENTER CONDUCTOR 1/8 INCH,
DO NOT NICK CONDUCTOR,

SLIDE WASHER,GASKET AND SLEEVE OVER TAPERED
BRAID. FIT INNER SHOULDER OF SLEEVE SQUARELY
i AGAINST END OF JACKET.

L_ COMB OUT BRAID,FOLD BACK SMOOTH AS SHOWN
AND TRIM 3/32 INCH.
L

TIN CENTER CONDUCTOR. SLIP CONTACT IN
PLACE AND SOLDER. REMEVE EXCESS SOLDER.

BE SURE THAT CABLE DIELECTRIC IS NOT HEATED
EXCESSIVELY AND SWOLLEN SO AS TO PREVENT
DIELECTRIC FROM ENTERING BODY.

NUT WASHER CONTACT

PUSH INTO BODY AS FAR AS IT WILL GO,SLIDE
GASKET, WASHER AND NUT INTO BODY. SCREW INTO
PLACE ,WITH WRENCH, UNTIL MODERATELY TIGHT,
HOLD CABLE AND BODY RIGIDLY AND ROTATE NUT.

s
2, 8 NN\ -
2 \v,}‘_\_\\\\\:—’ 77

(22K

- A3 3 32 3N Yy SN\«
UL L T 2 V2l L L LIS
. UARN N N

2 =7/,
7777 L7 NN 2147,
,/((('\:.\\‘\‘;,nu

/L

NOTE. ASSEMBLY PROCEDURE APPLIES
TO BNC PLUGS. THE ASSEMBLY FOR JACKS
IS THE SAME EXCEPT FOR THE USE OF
FEMALE CONTACTS AND A JACK BODY.

A29-226-3

Figure 2-21. Assembly of UG-88/U Connector to Coaxial Cable



2.4.2.3 ADAPTATION OF ANTENNA TUNER FOR
““RADIO SILENCE”” OPERATION, Antenna Tuner
180L-( ) is designed so that operation of the channel
selector on the Remote Control Unit provides fully
automatic keying of the Transceiver during the tuning
cycle of the equipment over a period of 22 seconds or
less. If it is desirable to maintain ‘‘radio silence’’
during the period of channel selection, the Antenna
Tuner may be modified for manual-start transmitter
keying. Thus, the transmitter channel may be se-
lected in advance by operation of the Remote Control
Unit, but the Antenna Tuner will not begin its tuning
cycle until the microphone push-to-talk button or key
is closed. Refer to schematic diagrams of figures
8-31 and 8-32.

a. For normal operation, providing automatic keying
of the transmitter when a new channel is selected,
wire A is connected to terminal 8 of relay K708.

b. For ‘‘radio silence’’ operation, providing manual-
start operation of the transmitter after a new channel
is selected, wire A is connected toterminal 9 of relay
K708.

For Antenna Tuner 180L-() using terminal board
TBT704, follow the procedure described below. Refer
to figure 2-22.

a. For normal operation, providing automatic keying
of the transmitter when a new channel is selected,
pin 5 of terminal board TB704 should be strapped to
pin 1.

b. For ‘radio silence’’ operation, providing manual-
start operation of the transmitter after a new channel
is selected, pin 5 of terminal board TB704 should be
strapped to pin 2.

2.5 INITIAL ADJUSTMENTS.

The AUDIO, PHONE SIDETONE, and CW SIDETONE
controls on Transceiver 618S-1 are the only controls
which require adjustment at the time of installation.
Each is a potentiometer with a slotted shaft for screw
driver adjustment. All three are located on a plate
mounted just behind the meter panel. Remove the
front cover of the transceiver, and adjust the controls
for proper reception; the AUDIO control determines
the audio output of the audio amplifier; the PHONE
SIDETONE control determines sidetone signal avail-
able during voice operations; and CW SIDETONE
determines the sidetone signal available during CW
operation.

NOTE

Twenty milliwatts of sidetone power is avail-
able for connection to the input of an inter-
phone circuit (500-ohm input)., If sidetone is
not used on the interphone circuit, jumper
terminals 22 and 23 of TB1801. This connects
the sidetone to the input circuit of the audio
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CAUTION HIGH VOLTAGE
AUTO KEY 400V By

I o2 /3 \
TB704 5 6 o7 8
4

RADIO SILENCE 250V By

ol 2 3

A29-225-3
Figure 2-22. Terminal Board, TB704

amplifier unit. Effective with MOD 1, termi-
nals 22 and 23 on TB1801 were used for FSK
connections. Sidetone is connected to 30 and
31 on P302 and 30 is shorted to 31 on J1802.
Refer to figure 8-29.

There are no initial adjustments required during
installation since the Antenna Tuner is an automatic
tuning device.

2.6 POSTINSTALLATION INSPECTION.

A thorough check of the complete installation should
be made before power is applied to the equipment and
before adjustments or tests are begun.

a. Check connections. Make sure the locking rings
on connectors are tight.

b. Check the wires entering multiple connectors to
be sure the insulation has not been cut back too far
causing wires to short together.

c. Check mountings to ascertain if the components
are mounted securely and the locking mechanismsare
tight.

2-25



SECTION II
Installation

d. Check cabling to ascertain if it will sustain
severe and prolonged vibration.

e. Check primary power source connectionsto make
certain that no short circuits exist in the input power
lines.

2.7 POSTINSTALLATION TEST.

The following tests should be performed with the
equipment completely installed in the aircraft in ac-
cordance with applicable installation and inter-
connection diagrams. Throughout the following
procedures, the aircraft should be outside the hangar
with the engines running.

NOTE

Extreme care should be taken to avoid inter-
ference with any local communication channel.
After each new channel selection, listen in the
headset to determine if the channel is in use
before proceeding with further tests.

a. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.

b. Depress the microphone push-to-talk button or the
telegraph key.

c. Operate the meter selector to the 250 V. position.
The meter should indicate within the red area.

d. Operate the meter selector to the 28 V. position.
The meter should indicate within the red area.

e. Operate the meter selector to the P.A, GRID
position. Meter should indicate above the 3 mark.

2-26

f. Operate the meter selector to the P.A. PL.
position. The meter should indicate within the red
area.

g. Operate the meter selector to the MOD. PL.
position. Speak normally into the microphone, and
watch the meter indication. The meter should show
an increased indication. Speech should be heard in
the headset through the sidetone circuits.

h. Operate the OFF-PHONE-CW switch to the CW
position. Key the 618S-1 by operation of the tele-
graph key. A 400-cps sidetone signal should be
heard in the headset when the telegraph key is
depressed.

i. Operate the OFF-PHONE-CW switch to the
PHONE position, and release the telegraph key.
Characteristic hiss should be heard.

j. Operate the channel selector of Transceiver
6185S-1 to an active channel. With the sensitivity
control, determine if the sensitivity is variable.

k. With the OFF-PHONE-CW switch in the CW
position, select an active CW channel. Adjust the
BFO control to determine that the pitch of the CW
signal is variable.

1. Repeat steps c. through i. for at least one channel
within each band of operations. Refer to table 2-1.

2.8 DEMOUNTING AND REPACKAGING.

Removal of the installed components of Transceiver
618S-1 is accomplished by disconnecting cables and
reversing the installation procedures. Refer topara-
graphs 2.3 through 2.4. No special provisions for re-
packing the equipment are necessary beyond use of
reasonable care. It is recommended that packing
cases be used which are similar to those in which the
equipment was received.

E2N
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SECTION Il
OPERATION

3.1 INTRODUCTION.

This section provides information for the operation of
Transceiver 618S-1 and 618S-4. A detaileddescription
of the Remote Control Units, control functions,
operating checks and adjustments, emergency oper-
ation, and emergency repair are included in this
section.

3.2 EQUIPMENT FUNCTION.

Transceiver 618S-1 provides both transmitting and
receiving facilities for up to 144 crystal-controlled
frequencies in the range of 2.0 to 25.0 megacycles.
The 618S-1 and its accessories provide both voice
and CW communication between an aircraft and a
ground station or another aircraft. The selection
of a new frequency simply requires that the channel
selector control be rotated to a new channel desig-
nation. All circuits in the 618S-1 are automatically
tuned, and the Collins 180L-2 or 180L-3 Antenna
Tuner will automatically perform all the antenna ad-
justments required. Transceiver 618S-1 is remotely
controlled by any one of four Remote Control Units.
Each Remote Control Unit performs one or all of
several functions. The controls available to this
system are listed in table 3-2.

3.2.1 FREQUENCY COVERAGE.

The spectrum from 2.0 to 25.0 mc is divided into
four bands. These are listed in table 3-1.

TABLE 3-1. FREQUENCY BANDS

Band Frequency
1 2.00 - 3.75 mc
2 3.75 - 17.25 mc
3 7.25 - 14.25 mc
4 14.25 - 25.00 mc

The actual frequency of the output as a function of the
crystal frequency is indicated as follows (output in
megacycles).

Band1...... Crystal frequency +.250 mc

Band 2...... 2 times crystal frequency +.250 mc
Band 3...... 4 times crystal frequency +.250 mc
Band 4...... 8 times crystal frequency +.250 mc

Assignment of any one channel to a particular band
of frequencies is dependent upon the wiring of the
band-selector switch, located in either the r-fcrystal
oscillator or in the 614D-2, 614D-3, or 614C-2
Remote Control Unit. For a complete discussion,
refer to paragraphs 2.4.1, 2.4.1.1, and 2.4.1.2.

3.3 REMOTE CONTROL UNIT DETAIL
DESCRIPTION.

Refer to paragraphs 4.8 through 4.8.4 for a detailed
electrical discussion of Remote Control Units.

3.3.1 REMOTE CONTROL UNIT 614D-1.

Remote Control Unit 614D-1 provides remote se-
lection of any of the 144 frequency channels in the
range of 2.0 to 25.0 megacycles. Frequencies are
selected on the basis of previous channel assignment;
that is, A1, A2, A3, . .. A24, Bl, B2, ... B24, etc.
Two concentric knobs are used to place the desired
channel in the vertical window. The large outer knob
is used to select the proper numeral, and the small
inner knob is used to select the proper letter. These
channel assignments correlate with the crystal
mounting positions in the r-f crystal oscillator unit.

PANEL LAMPS

CRYSTAL SELECTOR
CONTROL

BANK SELECTOR
ON 614D-1, BAND-
BANK SELECTOR
ON 614D-2

VOLUME CONTROL
FURNISHED AS PART
OF ACCESSORY KIT.

A29-278-P
Figure 3-1. Remote Control Unit 614D-1, 614D-2
3-1
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Band-selector information is wired directly into the
r-f crystal oscillator unit when using the 614D-1.
Switch S416, located in the 618S-1, is wired for
proper band-selector operation. A volume control,
concentric with the two large frequency knobs, and an
on-off switch, are available as accessory kits. Refer
to paragraph 2.4.1.4. Two lamps, replaceable from
the front panel, illuminate the vertical window. Refer
to figure 3-1.

3.3.2 REMOTE CONTROL UNIT 614D-2.

The 614D-2 Remote Control Unit is used when it is
desired to have the band-selector information avail-
able at the remote control position. In this instance,
unlike the 614D-1, the wiring information for the
band-selector circuit is contained within the Remote
Control Unit. The band-selector switch is ganged
with the bank-selector switch and changes bands one
per every six banks. A volume control and on-off
switch are available as accessory kits. Refer to
paragraph 2.4.1.4. Two lamps illuminate the vertical
readout window as in the 614D-1. Refer tofigure 3-1.

3.3.3 REMOTE CONTROL UNIT 614D-3.

The 614D-3 Remote Control Unit is electrically
identical to the 614D-2 in its method of frequency
selection. Remote Control Unit 614D-3 differs in
that it contains an extra switch, S102, which performs
two extra functions in a 618S-1 Transceiver instal-
lation. The front section of S102 disables 180L-()
Antenna Tuner and breaks the transmitter keying
circuit in the 618S-1 sothat transmission is impossible
on certain predetermined channels. The rear section
of S192 automatically activates a relay in 180L-()
which places a shunt capacitor in the Antenna Tuner
circuitry. This shunt capacitor prevents the 180L-( )
from recycling on predetermined frequencies selected

PANEL LAMPS

CRYSTAL SELECTOR
CONTROL

] BAND-BANK
SELECTOR CONTROL

R-F GAIN (CW) AND
VOLUME CONTROL
FURNISHED AS FPART

OF ACCESSORY KIT.

A29-279-P
Figure 3-2. Remote Control Unit 614D-3

3-2

CRYSTAL
R-F GAIN (PHONE) SELECTOR
CONTROL CONTROL
]
FUNCTION | PANEL
SELECTOR | PANEL
\
1

BAND-BANK
SELECTOR

TUNING CONTROL
INDICATOR
LAMP BFO
CONTROL

R-F GAIN (CW) AND VOLUME
CONTROL

A29-280-P
Figure 3-3. Remote Control Unit 614C-2

upon installation in the aircraft. Refer to section
IV for a more complete discussion of these features.
A volume control is available as an accessory Kkit.
As in the 614D-1 and 614D-2, two lamps illuminate
the vertical window. Refer to figure 3-2.

3.3.4 REMOTE CONTROL UNIT 614C-2.

Remote Control Unit 614C-2 is the most complete of
the four units discussed. Controls made available on
the 614C-2 include the following: frequency selector,
receiver sensitivity, function selector, and beat fre-
quency oscillator control. Included, in addition, are
two panel lamps and a tuning indicator light.

The smallest of the three concentric knobs on the
right side of the front panel varies the signal strength
from the receiver, controlling r-f gain in CW operation,
and audio output volume in phone operation. The two
larger concentric knobs are used to select the re-
quired operating frequency. The largest knob po-
sitions the proper numeral in the vertical window,
and the smaller knob selects the proper letter. The
function selector switch, labeled OFF-PHONE-CW,
controls application of power to the Transceiver and
determines the class of operation of the 618S-1. The
BFO control varies the pitch of a received signal
during CW operation. This control affords a minimum
pitch range of +2000 cps. A tuneup time indicator is
located in the center of the front panel. If use of this
indicator is desired, wire Antenna Tuner 180L-( ) for
the external tuning indication, and connect terminal e

AT



of plug P2601 to terminal 3 of plug P102. The lamp

will then light during the tuning cycle of the Antenna

Tuner 180L-() . .
Refer to figure 3-3.

TABLE 3-2. FUNCTION OF CONTROLS

. approximately twenty seconds.
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3.4 FUNCTIONS OF CONTROLS.

A list of controls, their function, and their location

is given below in table 3-2.

CONTROL

FUNCTION

LOCATION

(The following controls are us

ed with Transceiver 618S-1 and 618S-4.)

Transceiver Primary
Power Circuit Breaker

*PHONE-CW

*OFF-PHONE-CW

R-F GAIN (CW)

R-F GAIN (PHONE)

BFO

Volume (Phone Audio
Attenuator)

Channel selector,
band-bank, small
inner knob

Bank selector, small
inner knob

Crystal selector control

Controls application of primary
power to dynamotor and Trans-
ceiver installation.

Controls application of power to
dynamotor start relays. Selects
operating service-voice or CW,

Controls application of power to
dynamotor start relays. Selects
operating service-voice or CW,

Controls gain of various tubes in
r-f tuner and i-f units during CW
operation.

Controls gain of various tubes in
r-f tuner and i-f units during
voice operation.

Varies the pitch of the received

CW signal in the CW position.

Varies volume of signal.

Selects band-bank in which
individual crystal is to be
selected.

Selects bank in which individual
crystal is to be selected.

Selects individual crystal within
band-bank

Not furnished as part of 618S-1
or 618S-4. Located on air
frame.

Not furnished as part of 618S-1
or 618S-4. Located at pilot’s
control position.

Remote Control Unit 614C-2.

On the 614D-3 and 614C-2, this
control is ganged to the Volume
control and is a small knob
located concentric to the Band-
Bank Selector.

A screw driver adjustment at
the rear of Remote Control Unit
614C-2.

Remote Control Unit 614C-2
or at pilot’s control position
on 614D-().

On the 614D-1, this control is
located concentric to the Bank
Selector. On the 614D-2, this
control is located concentric
to the Band-Bank Selector. On
the 614D-3 and 614C-2, this
control is located concentric to
the Band-Bank Selector and is
ganged electrically to the

R-F Gain (CW).

Remote Control Unit 614D-2,
614D-3, or 614C-2.

Remote Control Unit 614D-1.

Remote Control Unit 614D-( )
and 614C-2.
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TABLE 3-2. FUNCTION OF CONTROLS (Cont)
CONTROL FUNCTION LOCATION

PHONE jack Connection for headset at Transceiver 618S-1 or 618S-4.
Transceiver position.

MIC jack Connection for microphone at Transceiver 618S-1 or 6185-4.
Transceiver position.

KEY jack Connection for key at Transceiver 618S-1 or 618S-4.

Headset, microphone,
and key jacks

Transceiver position.

Connections for audio output,
input, and keying circuits at the

Located at pilot’s control
position.

250 v., 28 V., MOD. PL.,
P.A. PL,, P.A, GRID
switch Transceiver.

Squelch Off On

Squelch Control

remote control position.

Selects function of multiple-use
meter on front panel of

(The following controls are required, in addition, for Transceiver 6185-4. These controls are not supplied
but must be added and wired into the Transceiver 618S-4 installation.)
With the OFF-PHONE-CW

switch in the PHONE position

squelch may be shut off.

Used to set the level of squelch.

Transceiver 618S-1 or 618S-4.

On the pilot’s control panel in
a 618S-4 installation.

On the pilot’s control panel in
a 618S-4 installation.

*In the following text this control will be referred to.as ““OFF-PHONE-CW’’ regardless of the location
of this control or the Remote Control Unit in use with the particular installation.

Other controls, located within Antenna Tuner 180L-( )
or Transceiver 618S-1, are not referredto or adjusted
during regular operation in flight and will not be
easily accessible at such time. An exception may
exist for the following three controls: AUDIO, CW
SIDETONE, and PHONE SIDETONE, These control
the volume of the audio and sidetone signals and are
screw driver adjustments located behind the meter
panel on the Transceiver. Under normal conditions
the signal level will be adjusted before flight oper-
ation. If it should become necessary to readjust the

controls, the front panel dust cover must be removed ,

first.

3.5 OPERATING PROCEDURE.

Plug headset, microphone, and key into appropriate
jacks at the pilot’s control position. Place the OFF-
PHONE-CW switch in the OFF position. Turn the
primary power circuit breakers to the ¢‘ON’’ position.
Place the OFF-PHONE-CW switch in the PHONE
position.

3-4

3.5.1 RECEPTION.

a. Operate the channel-selecting controls to proper
channels, according to a frequency vs channel chart
prepared during installation. Voice signals should be
heard at appropriate frequencies. Regulate signal
with volume control.

b. Set the OFF-PHONE-CW switch to the CW po-
sition. Operate the channel-selecting controls. The
CW signals should be heard at appropriate channels.
Allow 5 to 15 seconds for channel change mechanisms
to operate, both in this position and in the PHONE
position. Regulate signal pitch with the BFO control.
Regulate signal volume withthe R-F Gain (CW) control.

3.5.2 TRANSMISSION.

After Transceiver 618S-1 has been operated as de-
scribed above, the equipment is ready for trans-
mission. With the OFF-PHONE-CW switch set to
the PHONE position, press the microphone push-to-
talk button, and speak into the microphone. The



dynamotor will operate, and voice signals will be
produced on the transmitter carrier. Signals should
be heard in the headset. Release the microphone
push-to-talk button at the close of the transmission
to hear incoming signals. With the OFF-PHONE-CW
switch in the CW position, press the keyto produce CW
transmissions; 400-cps sidetone is monitored in this
case. Release the key to receive incoming signals.

NOTE

If operating conditions or tactical restric-
tions make ‘‘radio silence’’ desirable or
necessary prior to actual communications
when using Antenna Tuner 180L-2 or 180L-3
as modified by ‘‘radio silence’’ operation, do
not close the microphone push-to-talk button
or key immediately after selecting a new
channel. When communication is desirable
or permissible, close the push-to-talk button
or key for a brief interval to start the tuning
cycle in the Antenna Tuner.

Under the above operating conditions, do not
speak into the microphone or use the key until
the tuning cycle is complete when making the
first transmission after a channel change.
Operate briefly the push-to-talk button or key
as described above; wait approximately 20
seconds; then use the microphone or key as
desired. Subsequent transmissions on the
same channel may be made without waiting.

The maximum duty cycle of Antenna Tuner
180L-2 or 180L-3 is five minutes ‘*‘R-F ON”’
and five minutes ‘“R-F OFF.”” To insure
reliable operation, do not exceed this cycle
when operating the equipment.

3.5.3 OPERATION FROM TRANSCEIVER POSITION.

Transceiver 618S-1 also may be operated from the
Transceiver location after the class of service and
channel have been selected at the remote control
position and power has been applied. Plug a micro-
phone or key into the appropriate jack on the Trans-
ceiver front panel. Plug a headset into the PHONE
jack. The microphone may then be used to produce
radiotelephone signals and the key used for CW
operation, depending upon the type of service selected
previously at the remote control position. The head-
set will monitor incoming signals.

SECTION In
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3.5.4 SQUELCH AND SELCAL OPERATION OF
TRANSCEIVER 6185-4.

The operation of Transceiver 618S-4 is the same as
that of the 618S-1 with the exceptionofthe differences
required by squelch and selcal. For squelch oper-
ation, place the OFF-PHONE-CW switch in the
PHONE position, and set the Squelch Off On switch to
On. Adjust the Squelch Control to the point where the
noise level is just past being audible. Readjustment
of the Squelch Control during operation may be re-
quired. The output of the amplifier stage V905B
(refer to figure 4-33) provides an audio input to
separate selcal (selective calling) equipment. The
operation of selcal equipment is not included in this
instruction book. If selcal facilities are included in
the 618S-4 installation, the audio output must be
taken from the selcal equipment.

3.5.5 STOPPING THE EQUIPMENT.

To stop operation of Transceiver 618S-1, turn the
OFF-PHONE-CW switch to the OFF position, and
turn the primary power circuit breakers to ‘‘OFF.”

3.6 OPERATING CHECKS AND ADJUSTMENTS.

3.6.1 GENERAL.

Certain operating checks must be made by the pilot
or radio operator prior to or during actual operation
to insure full utilization of Transceiver 618S-1.
Careful observance of these procedures will reduce
the chance of equipment failure in service since any
abnormal condition may be quickly reported to main-
tenance personnel if correction of the fault is beyond
the scope of the operator. Removal of any of the
major components of a 618S-1 installation for repair
normally is not accomplished during air operations.

3.6.2 VISUAL INSPECTION.
Make the following visual inspection:

a. Antenna and terminal connections to the Antenna
Tuner must be secure. *

b. Connections between the Antenna Tuner and
Transceiver must be secure.

c. Shockmounts must be securely fastened and
grounded to air frame. Clamps and safety wiring on
the shockmounts must be secure.

d. Cable connectors must be tightened properly.
Tighten locking rings by hand if necessary. Inspect
cables for broken wires or loose connections at
terminals.

e. Microphone headset and key cords must be un-
broken and securely in place.

3-5
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3.6.3 PREFLIGHT CHECK.

The preflight check will make certain that the equip-
ment is operating properly. The aircraft should be
located outside the hangar with aircraft engines
running during actual transmission and reception.

a. Turn the primary power circuit breaker switch
““ON.’”’ Turn the OFF-PHONE-CW switch to PHONE,

b. Set the meter switch on the meter panel to 28 V.
The meter on the panel should indicate in the red
area of its scale.

c. Select a proper channel. Operate the meter
switch to the various positions, pressing the micro-
phone while the switch is in each position. The panel
meter should indicate in the red area of its scale at
28 V., 250 V., and P.A, PL, positions, and within a
3-T7 range on other positions. The MOD. PL. position
will read in the 3-7 scale only if there is a micro-
phone input. Operate the channel switches to all
appropriate frequencies, and repeat current indi-
cation tests. Output can be monitored in the headset.

Do not exceed the maximum duty cycle of the
Antenna Tuner during the preflight test.

d. Place the OFF-PHONE-CW switch in the CW
position. Repeat the tests of step c., using the key
instead of the microphone. The CW signals can be
monitored in the headset. Check the equipment over
the entire appropriate frequency range.

e. The swr indicator onthe front panel of the Antenna
Tuner may vary in reading during channel cycles, but
the indicator should rest at 4.5 or lower during
transmissions.

f. When tactical restrictions permit, checkthe com-
plete system by two-way communication with a ground
station or other aircraft.

g. Check fo make certain that the equipment can be
operated by key and microphone from pilot’s position.

3-6

3.7 EMERGENCY OPERATION.

If Transceiver 618S-1 fails to operate during flight,
the basic procedures listed below should be employed
in an attempt to restore communication.

a. Check the 28 V. indication on the meter switch to
determine whether adequate power is being applied
to the equipment. Check switches, fuses, circuit
breakers, and connections in the primary power
supply lines.

NOTE

Make certain to check thermal reset buttons
located on front panel of Power Supply 416W-1.

b. Attempt operation at a different frequency by
selecting another channel.

c. Attempt operation from both the pilot’s position
and the Transceiver location.

d. Replace microphone, key, or headset, as may be
appropriate, with similar equipment from another
operating position.

e. Make certain that all external connections are
securely in place and that cables and connectors are
not broken. '

f. Check to see that the antenna is not shorted to the
aircraft skin or carried away. Should tuneup of the
Antenna Tuner take more than 45 seconds, a thermal
time-delay relay will open and prevent further oper-
ation of the Antenna Tuner. Allow at least 45 seconds
for restoration of the relay before attempting another
channel change. Check the Antenna Tuner for faults.

3.8 EMERGENCY REPAIRS.

Since components of a 618S-1 installation normally
will not be readily accessible for remeval during
flight, emergency repair procedures are not stipulated.
If a cable has been damaged visibly, it may be re-
paired by splicing, making certain to match color
codes and tape the exposed wires.
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PRINCIPLES OF OPERATION

In order to trouble shoot and properly maintain
Transceiver 618S-1 or 618S-4, a complete under-
standing of the principles of operation used in the
equipment is essential. This section describes the
operating principles of the 6185-1 and 618S-4 Trans-
ceiver. The operation is first described from an
over-all or block diagram point of view; this is
followed by a more complete detailed discussion of
the circuitry of Transceiver 618S-1. Throughout this

ittt tiain etttk §

section, frequent reference should be made to the
main schematic and interwiring diagrams of the

this section.

various system components, 8-25, 8-26, 8-27, and
8-28, as well as the simplified schematic diagrams of
Use the illustrations of section VII for
aid in identification of detailed parts within a module
or unit.

4.2 GENERAL OPERATION.

Transceiver 618S-1 provides transmitting and re-
ceiving facilities within the frequency range of 2.0
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to 25.0 mc. Circuits incorporated within the Trans-
ceiver function to tune automatically the equipment
to the proper frequency whenever a new channel is
selected.

A block diagram of the Transceiver is given in figure
4-1. Fundamental frequencies in the range of 1.75
to 3.5 mc are generated in the r-f crystal oscillator.
Oscillations generated in this unit are coupled to
various stages in the r-ftuner. A phasediscriminator
in the r-f tuner functions to tune all of the low-level
circuits to the proper frequency by means of a servo
system. In the transmitter section of the tuner, out-
put of the r-f crystal oscillator (1.75 to 3.5 mc) is
combined with various signals in two separate mixer
stages to give an output within the frequency range of
2.0 to 25.0 mc. This output is amplified and applied
to the grid circuit of the power amplifier. The power
amplifier uses three tubes operated in parallel to
obtain a minimum of 100 watts output from 2.0 mc
to 14,2495 mc and 90 watts output from 14.25 mc to
25,0 mc. Automatic tuning of the power amplifier is
accomplished by means of a phase discriminator and
servo system.

The receiver section of the r-f tuner uses several
tubes in common with the transmitter section. Signal
from the antenna is applied to the tuner where it is
amplified and mixed with various signals in two
separate mixer stages to give an i-f output signal of
250 kc. This i-f signal is then applied to the 250 K¢
I-F Amplifier unit where it is amplified and detected
to provide audio and avc voltages. Audio voltage is
further amplified to provide the audio output of the
equipment.

Modulation for voice operation is provided by a
separate modulator unit. Microphone voltage is
amplified, clipped if desired, and applied to a phase
inverter. Output of the phase inverter drives push-
pull tubes that modulate the power amplifier stages.

4.2.1 SYSTEM OPERATION.

Transceiver 618S-1 can be used only as part of a
complete system. Included in a typical system are
the following units of equipment: 618S-1Transceiver,
180L-2 or 180L-3 Antenna Tuner, 416W-1 Power
Supply, and 614D-1, 614D-2, 614D-3 or 614C-2
Remote Control Unit. An auxiliary receiver may be
added when Antenna Tuner 180L-3 is used. Refer to
the system wiring diagrams of 8-25 through 8-28.

4.3 SEQUENCE OF OPERATION.
4.3.1 AUTOMATIC KEYING,

The sequence of operation using automatic keying is
indicated by the solid lines in figure 4-2. Selection
of a new channel on 614D-() or 614C-2 Remote
Control Unit provides a ground circuit for relays
K401 and K402 (a complete schematic diagram of
618S-1 is given in figure 8-34). These relaysoperate,
and contacts on the relays close to provide a ground

4-2

return for motor B401, relay K801, and the table
centering circuit of the r-f tuner.

Autopositioner motor B401 rotates until the correct
bank and crystal in the r-f crystal oscillator have
been selected. At the same time, the motor drives
switch S416. This switch contains the band-selector
information and supplies a ground circuit for band
Autopositioner relay K101.

NOTE

As described in paragraphs 2.4.1 through
2.4.1.2, the band-selector information is con-
tained on switch S416 when Remote Control
Unit 614D-1 is used, but is an integral part
of the Remote Control Unit when 614D-2 is
used. In the case of 614D-2, the ground
return circuit for relay K101 is supplied by
switch S2502 at the time a new channel is
selected. (Refer to figure 2-19 for a schematic
diagram of Remote Control Unit 614D-2,)
The 614D-3 is similar to the 614D-2 in this
respect. Refer to paragraph 4.8.

Relay K101 operates, and contacts on the relay per-
form two functions: provide the ground return circuit
for Autopositioner motor B103, and supply a ground
return for relay K1502 in the power amplifier thus
operating the centering circuit of the power amplifier.
When relay K1502 operates, contacts on the relay
switch the input circuit of a servo amplifier to the
centering circuit of the power amplifier. The cen-
tering circuit functions to center the roller of input
inductor L1502 (see complete schematic) inthe proper
part of the inductor, the centering position depending
upon the band in use. Relay K1502 thende-energizes,
and the input circuit of the servoamplifier is returned
to the phase discriminator of the power amplifier.
Autopositioner motor B103 rotates until the proper
band has been selected, and K101 then de-energizes.
(Refer to paragraph 4.6 for a complete discussion of
the Autopositioner system.)

Operation of relay K801 results in the following:
a ground pulse is supplied to the Antenna Tuner to
initiate action in that unit; the keying circuit of the
transmitter is broken so that transmissions are not
permitted during channeling; the starting circuit of
the dynamotor is opened as a further precaution in
preventing transmissions during tuning. From an
examination of the complete schematic of the 618S-1
(figure 8-34), it can be seen that the keying circuit
is broken in one place during the channeling cycle by
contacts of relay K801. Therefore, all three Auto-
positioner circuits (band, bank, and crystal selection)
must be in the open-circuit or de-energized position
before the transmitter can be keyed.

The ground pulse supplied to the Antenna Tuner
causes retune information relay K707 and automatic
keying relay K708 to operate. Contacts of relay
K708 then provide a keying ground to the Transceiver,
and the equipment remains in the transmit position.
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Figure 4-2. Transceiver 618S-1, Sequence of Operation, Block Diagram

The ground supplied to the r-f tuner table centering
circuit causes relay K802 to operate. Contacts on
this relay switch the input circuit of a servo amplifier
to the table centering circuits. The centering circuit
functions to center the slug rack of the r-f tuner,
This precaution is necessary to prevent the r-f tuner
from possible tuning to the second harmonic of the
desired frequency. After the centering circuit has
completed its operation, relay K802 is de-energized,
and the input of the servo system is returned to the
phase discriminator output of the r-f tuner.

The keying circuit of the Transceiver is now complete,
and the servo amplifiers are ready tofunction. Error
voltages are applied to the servo amplifiers, and the
r-f tuner and power amplifier tune to the proper
frequency., With the application of r-f signal to the
Antenna Tuner, it also tunes to the proper position.
As soon as the Antenna Tuner is tuned, relay K708
de-energizes and the Transceiver is no longer keyed.
The equipment is now ready for operation.

4.3.2 MANUAL START KEYING.
The system may be connected for ‘‘radio silence’’

operation. In this case, the following operation re-
sults: a ground pulse is supplied to the Antenna

Tuner as in automatic keying. Retune relay K707
operates as before, but automatic keying relay K708
does not operate. When the Transceiver Kkey is
closed, relay K708 then operates supplying the ground
for the Transceiver,and the circuits functionas before.
In this case, the Transceiver key must be closed after
selecting the new channel before the Antenna Tuner
will function,

4.4 USE WITH AUXILIARY RECEIVER.

In some cases it may be desirable to use an auxiliary
receiver as part of the complete system. When this
auxiliary receiver is used, Antenna Tuner 180L-3
must be used. This can be seen by referring to
figure 4-3. If the 180L-2 were connected into the
system, output would be coupled directly into the
input of the auxiliary receiver. This assumes, of
course, the use of a common antenna for both the
Transceiver and the auxiliary receiver.

4.5 MECHANICAL OPERATION.

All of the automatic tuning operations in Transceiver
618S-1 are operated by one of two methods: by
means of servo system or by an Autopositioner
mechanism. The r-f tuner and the power amplifier
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both depend upon servo systems for tuning. All of
the crystal selecting is accomplished through three
Autopositioners: one system for crystal, bank, and
band selection. Since the selection of the crystal and
bank are limited to a single unit, the r-f crystal
oscillator, these two Autopositioners are not included
as part of the functional diagram given in figure 4-4.
A complete discussion of the Autopositioner system
is given in paragraphs 4.6 through 4.7.

4.5.1 BAND-SELECTOR OPERATION,

Refer to figure 4-4. Selection of a particular band
is dependent upon operation of either S416 in the r-f
crystal oscillator or S2502 in Remote Control Unit

4-4

614D-2. This is discussedinparagraphs 2.4.1 through
2.4.1.2. When one of these switches operates de-
pending upon the system of frequency control employed,
a circuit is completed through S102 to energize
Autopositioner relay K101. This relay operates,
lifting pawl 0107 out of the stop-wheel slot of 0130
and provides a ground return for Autopositioner
motor B103. The motor rotates, driving clutch gear
0129 through gear assemblies 0103 and 0105. This
causes both stop wheel 0130 and gear O112 to rotate.
Gear 0113 meshes with gear O112, driving switch
S102 and coupler O131. Switch S102 and stop wheel
0130 continue to rotate until the proper band has
been selected. At this time the circuit through S102
is no longer complete, relay K101 is de-energized,
pawl 0107 falls in a notch on the stop wheel, and
motor B103 is de-energized. Any carry-over or
coasting is dissipated in clutch slippage.

The rotational motion of coupler O131 is coupled to
switches S$1002, S1001, S1003 through S1006, S1503,
S1501, S1502, and S1506 by a system of gear and
coupling arrangements as indicated in figure 4-4.
This places all of these switches in the proper band
position. Cam gear 01503 functions to close switch
S1504 in bands 2, 3, and 4 positions, placing C1523
in the circuit. (Refer to paragraph 4.9.4.)

4,5.2 R-F TUNER OPERATION,

Refer to figure 4-4. The low-level circuits of the
r-f tuner are tuned automatically by means of a
servo system. When a new channel is selected, the
slug rack is first centered as described in paragraph
4.9.3. The centering circuit functions when switch
51007 is rotated by means of gears 01026 and 01027,
After the slug rack has centered, error control
voltage from the r-f tuner discriminator is fed to
servomotor B102. The motor rotates driving coupler
0132 through a series of gears (0124-0128). The
rotational motion of 0132 is coupled to the r-f tuner
through clamp 01032 driving gears 01018 and 01026.
This rotational motion converted to vertical motion
continues until the circuits in the r-f tuner are
properly tuned. When this occurs, the control voltage
to operate motor B102 no longer exists, and tuning
ceases.

4.5.3 POWER AMPLIFIER OPERATION.

Refer to figure 4-4. Tuning operations in the power
amplifier also depend upon a servo system. When a
new channel is selected, a ground is supplied to
K1502. This operates the band centering circuit in
the power amplifier. Motor B1501 rotates, driving
inductor L1502 and thus drives gears O1518 and
01519, rotating S1505. This switch (and S1506)
functions to keep motor B1501 rotating until contact
wheel E1513 is moved to that portion of L1502
corresponding to the center of the band being used.
(Refer to paragraph 4.9.4 for a complete discussion
of the band centering circuit.) Upon completion of
the centering operation, motor B1501 then drives
inductor L1502 to position contact wheel E1513 in
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the correct position to tune the power amplifier to
resonance. The proper capacitors are selected by
switches S§1501, S1502, S1503, and S1504 whose
positioning is previously described inparagraph4.5.1.

4.6 AUTOPOSITIONER SYSTEM.

To provide automatic selection of channels, Trans-
ceiver 618S-1 is equipped with an Autopositioner
rotary positioning system. The system consists of
three Autopositioner units. Two of the Autopositioner
units are driven by a common motor and utilize
six-wire control systems. The third Autopositioner
unit is driven by a separate motor and uses a four-
wire system operating in conjunction with a switch
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section of another Autopositioner unit when Remote
Control Unit 614D-1 is used or in conjunction with a
switch section of the 614D-2, 614D-3, or 614C-2
when these are used. One Autopositioner unit is
controlled by the bank-selecting switchof the 614D-( )
Remote Control Unit (S2302 or S2502) and operates
the crystal bank selector switch (S403) associated
with the r-f crystal oscillator. A second Auto-
positioner unit is controlled by the crystal-selecting
switch on the 614D-() Remote Control Unit (S2301
or S2501) and operates the crystal-selector switch
(S404-8405) in the r-f crystal oscillator. The third
Autopositioner functions to select the proper band of
frequencies in which the equipment will operate.
The band selected depends upon the wiring of switch
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Figure 4-5. Autopositioner System Basic Elements
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Figure 4-6, Autopositioner System,
Functional Diagram

S416 when the 614D-1 is used (as discussed in para-
graph 2.4.1.1) or upon the positioning of switch
S2502 when the 614D-2 is used (as discussed in
paragraph 2.4.1.2). The bank- and crystal-selecting
Autopositioners, motor, and drive gears are mounted
on the front of the r-f crystal oscillator. The band-
selector Autopositioner and its associated parts are
located on the front panel board of the Transceiver.

4.6.1 AUTOPOSITIONER OPERATION,

An Autopositioner is a motor-driven rotary positioning
mechanism providing automatic selection of any one of
a given number of positions, each position being a
fixed function of the switch combinations of the
system. The basic elements of the Autopositioner,as
shown in figure 4-5, consist of a motor and its gear
reduction train, a slip clutch, a rotary shaft to which
is fastened a notched stop wheel, a pawl which engages
the notches of the stop wheel, and a relay which
actuates the pawl and also operates a setof electrical
contacts to start and stop the motor. Associated
with each Autopositioner unit is an electrical control
system consisting of a remotely located control switch
actuated by a selector knob and a similar seeking
switch driven by the Autopositioner shaft. In the case
of the band-selecting Autopositioner, the selector
knob is replaced by switch S416 or S2502. This
control system is of the open circuit seeking type
designed so that whenever the control switch and
seeking switch are not set to the same electrical
position, the Autopositioner unit is energized and
operates to drive its shaft (and the driven elements
to which it is coupled) to the proper position to restore
the symmetry of the control system.

4-8

4.6,2 CYCLE OF OPERATION,

The cycle of operation of the Autopositioner is as
follows:

a. The system is at rest with the control and
seeking switches in corresponding positions (open
circuit), relay in de-energized position, pawl en-
gaging a stop-wheel notch, and motor not energized.

b. The operator changes the setting of the remote
control selector switch.

c. The control system energizes the relay, lifting
the pawl out of the stop-wheel notch and closing the
motor control contacts.

d. The motor starts, driving the Autopositioner
shaft and the rotor of the seeking switch.

e. The seeking switch reaches the point corre-
sponding to the new position of the remote switch,
opening the relay circuit, permitting the pawl to
drop into the corresponding stop-wheel notch to stop
the shaft rotation.

f. The motor control contacts open, and the motor
coasts to a stop dissipating its kinetic energy in the
slip clutch.

The seeking switch of the control circuit is adjusted
to open the relay circuit shortly before the stop wheel
reaches the point where the pawl engages the proper
notch. The relay contacts controlling the motor are
mechanically operated by the pawl arm so that they
do not open until the pawl does drop into the notch,
Note that the slip clutch between the motor and Auto-
positioner not only absorbs the energy of the motor
as it coasts to a stop but also permits the same
motor to drive more than one Autopositioner, either
simultaneously or independently. The motor control
contacts of the Autopositioner relays are connected
in parallel to keep the motor operating as long as
any of the Autopositioners are energized.

4,6.3 AUTOPOSITIONER CONTROL SYSTEM.

Two wiring systems are used in the Autopositioner
control system of Transceiver 618S-1. Six wires,
designated R through W, are used in a re-entrant
system of simplified control for the 24-position
crystal selector circuit. Six wires, designated A
through F, are grounded individually in sequence in
the crystal bank selector circuit. Four wires, desig-
nated K through N, are used in the band-selector
Autopositioner circuit.

4.6.4 CONTROL CIRCUITS.

This system is most readily explained by considering
a system composed of single-pole, double-throw
switches as shown in figure 4-6, Note that when the
switches are set symmetrically (S-1 in the same
position as S-2, etc., as shown), there is no current
path from the relay coil to ground, and the relay and



motor remain de-energized. K, however, any one of
the control switches is set to a position opposite to
that of the corresponding seeking switch, a path to
ground will be closed, energizing the relay and motor
until the seeking switches are repositioned (by means
discussed below) to positions symmetrical to the
remote switches, which will again open the relay
circuit. The total number of different combinations
of switch positions in such a system is 20, where n
is the number of control wires used. In the four-
wire system shown, 2% = 16 different combinations
exist. However, one particular combination is not
usable in this application. As can be seen in figure
4-6, if all the seeking switches are set tothe B
position, there can be no path from the relay coil
to ground no matter how the remote switches are set,
and the system is dead. Hence the maximum number
of usable combinations in such a system is 20 - 1,
A 3-wire system can control 7 positions, 4 wires
15 positions, and 5 wires 31 positions.

Instead of using the minimum five wires theoretically
possible, the 618S-1 makes use of the six-wire
system recommended in ARINC characteristic no. 524.
This system is the re-entrant type discussed above
and follows the same theory. To make the system of
figure 4-6 physically usable for controlling rotary
switch positions, leaf-type single-pole, double-throw
switches could be used, actuated by means of a group
of cams mounted on the rotary shaft, the cams being
cut to actuate the switches to a different combination
for each shaft position, identical cams and switches
being used on the remote control shaft and on the
motor-driven shaft. To eliminate the bulk and com-
plexity of such an arrangement, special rotary wafer-
type switches are used to perform the same function.
These switches are shown in figure 4-7. Each switch
consists of two rotor blades mounted on opposite
sides of the switch rotor and insulated from each
other. These take the place of the parallel-bus
connections of figure 4-6.

Looking at switch S2301 in figure 2-16 for example,
control wires R, S, T, U, V, and W terminate in
contacts 4, 5, 6, 7, 8, and 9. These contacts consist
of clips on both sides of the switch. Since the two
blades are cut to complementary patterns, each
control wire is connected to either the front or rear
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blade of the switch as the switch rotor is turned.
The clips and blades co-operate, therefore, to pro~
duce a system of two-position switches analogous to
the system shown in figure 4-6.

4.6.5 SEEKING SWITCH.

The seeking switch, S401, in figure 2-16 is similar
to remote switch S2301 in that it presents the same
sequence of front and rear blade connections to clips
6, 7, 8,9, 10, and 11 which are the other terminal
points of control wires R-W. When the two switches
are on corresponding positions, both ends of each
control wire contact the same side (front or rear) of
the respective switches. In this position the Auto-
positioner relay circuit is open since the front
blades of both switches are grounded by means of
the long clips shown, and the rear blade of S401 is
connected to the Autopositioner relay by the long
clip at position 22. In any other positioning arrange-
ment of the switches, a circuit for the relay is
completed which closes the motor circuit and allows
the motor to turn its shaft until corresponding switch
positions are again reached.

4.7 DETAILED SEQUENCE OF OPERATION.

A detailed sequence of operation of the channel-
selecting circuits is shown in figure 4-7.

NOTE

B103 band Autopositioner motor.
K101 band relay.
B401 bank and crystal Autopositioner motor.
K401 crystal relay.
K402 bank relay.
Wires carrying current shown in heavy lines.
Switches are viewed from end of shaft opposite
knob or driven end.

Ocontaet opposite side shown.

econtact side shown.

@contact both sides.

In step 7, b, all switches mounted on shaft of crystal-
selector Autopositioner (switches 5404 through S415)
actually rotate, but only those mentioned are connected
in the circuit.
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Figure 4-7. Autopositioner Sequence of Operation (Step 1 of 13 steps)

a. It is desired to select a frequency corresponding to channel A-13.

b. The Autopositioners are at rest in the previously selected position of channel F-1. Note that
the crystal-selecting switch for Bank F, switch S414, is not shown, and bank F switch S415 is

only indicated.

c. Voltage is available to control system. A ground must be supplied before system will

operate.
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Figure 4-7. Autopositioner Sequence of Operation (Step 2 of 13 steps)

a. Bank selector on 614D-1 Remote Control Unit is rotated to the A position.

b. Switches S2302 and S402 co-operate to place ground on coil of bank-selector Autopositioner

relay K402 energizing the relay.
4-10

A29-472-4

A29-473-4



SECTION IV

Principles of Operation

RF CRYSTAL OSCILLATOR

V40l OSCILLATOR GRID

\? o
o
°
o
[ { [ 4 WNVE SIS

]

3 3NVE EIbs
a ¥NVE 1IbS
D MNVE 6095
@ MNVE LOY

_COUPLED TO
Y| “eanDswiITCHES

|

| -
| =
| Fir
|

|

|

|

|

Figure 4-7. Autopositioner Sequence of Operation (Step 3 of 13 step

out of toothed wheel of bank-selector Autopositioner.
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Contacts of relay K402 operate closing motor energizing circuit of B401 and lifting pawl

b. Motor B401 rotates driving toothed wheel of bank-selector Autopositioner and switches 5402

and S403 through clutch.
c. Clutch of crystal-selector Autopositioner slips.
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Figure 4-7. Autopositioner Sequence of Operation (Step 4 of 13 steps)

A29-475-4

a. Bank-selector Autopositioner reaches position where switches S402 and S2302 are in cor-

responding positions.
b. Continuity is broken between the coil of relay K402 and ground.
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a. Relay K402 releases dropping the pawl into a slot of the toothed wheel and removing voltage
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Figure 4-7. Autopositioner Sequence of Operation (Step 5 of 13 steps)

from motor B401.
b. System comes to rest at channel A-1.
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a. Crystal selector on 614D-1 Control Unit is rotated to crystal 13 position.

b. Switches S2301 and S401 co-operate to place ground on coil of crystal-selector Autopositioner

relay K401 energizing relay.
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Figure 4-7. Autopositioner Sequence of Operation (Step 7 of 13 steps)-

a. Contacts of relay K401 operate closing motor-energizing circuit of B401 and lifting pawl
out of toothed wheel of crystal-selector Autopositioner.

b. Motor B401 rotates driving toothed wheel of crystal-selector Autopositioner and switches
S401, S404, S405, and S416 through clutch.

c. Clutch of bank-selector Autopositioner slips.
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Figure 4-7. Autopositioner Sequence of Operation (Step 8 of 13 steps) AZ-479-4

a. Crystal-selector Autopositioner reaches position where switches S401 and S2301 are in
corresponding positions.
b. Continuity between the coil of relay K401 and ground is broken.
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a. Relay K401 releases dropping the pawl into a slot of the toothed wheel and removing voltage

b.
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from motor B401.
System comes to rest at channel A-13.
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Figure 4-7. Autopositioner Sequence of Operation (Step 10 of 13 steps)

At the same time, band-assignment switch S416 has been rotated to a new position by the

operation of the crystal-selector Autopositioner.

relay K101 energizing the relay.

. Switches S416 and S102 co-operate to place ground on coil of band-selector Autopositioner
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A29-481-4
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Figure 4-7. Autopositioner Sequence of Operation (Step 11 of 13 steps) A29-4824

a. Contacts of relay K101 operate closing motor-energizing circuit of B103 and lifting pawl
out of toothed wheel of band-selector Autopositioner.

b. Motor B103 rotates driving toothed wheel of band-selector Autopositioner and switch §102
through clutch.
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Figure 4-7. Autopositioner Sequence of Operation (Step 12 of 13 steps) AZ-483-4

a. Band-selector Autopositioner reaches position where switches S102 and S416 are in cor-
responding positions.
b. Continuity is broken between the coil of relay K101 and ground.
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a. Relay K101 releases dropping the pawl into a slot of the toothed wheel and removing voltage

from motor B103.

b. System is at rest in channel A-13 with band switches in proper band position.

4.8 REMOTE CONTROL DETAILED ELECTRICAL
DISCUSSION.

4.8.1 REMOTE CONTROL UNIT 614D-1.

Remote Control Unit 614D-1, consisting of crystal-
control switch S2301, bank-selector switch S2302, and
the mechanical drive control provides for remote
channel selection of the various 618S-1 frequencies.
Refer to figure 8-25.

The inner knob of the channel selector is a mechani-
cal drive whose function is to operate bank-selector
switch S2302 and indicate the proper bank of crystals
by means of a letter. Operation of this control
results in switch S$2302 changing positions, thereby
providing a ground circuit for a motor in the 618S-1
r-f crystal oscillator, and thus operating the bank-
selector switch to the correct bank of crystals. An
open-seeking switch in the crystal oscillator unit
removes the ground from the motor circuit by
operation of a relay. This motor, B401 in the r-f
crystal oscillator, is equipped with a clutch assembly.
This clutch assembly performs the functions of com-
pensating for the inertia of the motor and allowing
the crystal-selector switches and band switches to
operate independently of the bank-selector switches.

The larger outer knob is mechanically ganged to the
crystal-control switch, S2301. Operation of this
control to the proper numbered crystal, visible above
the bank letter, results in switch S2301 changing

4-16

positions. This provides a ground for motor B401
by activation of a relay in the crystal oscillator unit
of the 618S-1. Ganged to the motor gear train are a
clutch assembly whose function is similar to that
above, an open-seeking switch whose function is to
open the relay ground when the proper crystal is
selected, a crystal-selector switch, a crystal-shorting
switch which shorts out all unused crystals, and a
band-selector switch. The proper crystal is selected
and the ground circuit for motor B401 is removed.
The band-selector switch may have been operated to
a new position, thus providing a ground return for a
second motor, B103, by operation of a relay in this
circuit. The gear train of motor B103 is coupled to
the band switches throughout the 618S-1 Transceiver,
performing the function of switching the 618S-1 to the
various bands of operation. The rotation of motor
B103 is stopped by an open-seeking switch which
removes the motor ground circuit when the proper
band is selected. Two stop wheels are employed in
the r-f crystal oscillator unit. They serve the
purpose of preventing the various switches from
operating except when the control relays are energized
as a result of the channel-selector switch being
rotated.

When the 614D-1 Remote Control Unit is used, the
band-selector switch is wired into the r-f crystal
oscillator as a permanent installation. Switch S416
is wired using six crystals in each bank for four
bands. Using this system of wiring, 36 crystal
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Figure 4-8. Remote Control Unit 614D-2,
Transmission Disabling Diagram

positions are available in each of four bands resulting
in a possible 144 frequencies. If it is desired to have
more than 36 crystal positions in any one band, S416
will have to be rewired. Also, crystal positions may
be sacrificed in the other bands. This is because
crystal positions selected are in multiples of six.
For example, if 37 frequencies are desired in bands
1, 2, and 3, band 4 will be left with only 18 crystal
positions. The choice of 1 crystal in each of 5 banks,
3 bands, or 15 crystal positions has been sacrificed.
The five remaining crystal positions in bands 1, 2,
and 3 make up the multiple of 42 possibles and may
not be used. Remote Control Unit 614D-1 is, there-
fore, somewhat limited due to the method of band
selection employed.

4.8.2 REMOTE CONTROL UNIT 614D-2.

Refer to figure 8-26. Operation of Remote Control
Unit 614D-2 is basically the same as the 614D-1
without the disadvantage of sacrificing any of the 144
channels. This is accomplished by removing the
band selection functions from the r-f crystal oscil-
lator unit and incorporating it within the Remote
Control Unit. An extra switch, S2502 front, which
performs the function of band selection for the 618S-1
installation is included within the 614D-2 Remote
Control Unit. This switch operates independently of
the crystal-selector open-seeking switch. All of the
144 channels may be used as a result of this
modification.

4.8.3 REMOTE CONTROL UNIT 614D-3.

Refer to figure 8-27. Switches S101 and S103 in
614D-3 Remote Control Unit perform identical
functions to switches S2501 and S2502 in 614D-2
Remote Control Unit. An additional switch, S102, is
ganged to switch S103 in 614D-3. This switch per-
forms two functions: the front section breaks the
keying circuit in Transceiver 618S-1 so that trans-
mission is impossible on certain predetermined
channels, and the rear section places a shunt capaci-
tor in the antenna circuit on the channels where the
Antenna Tuner would otherwise fail to tune on its
first cycle. A simplified schematic of the trans-
mission disabling switch, S102 front, is shown in
figure 4-8. One crystal bank in each band may be
disabled for transmission as is illustrated. Figure
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4-9 illustrates the position and function of switch
S102 rear for one crystal bank in each band. Relay
K710 in the Antenna Tuner is activated as shown, and
the shunt C capacitor connected from antenna to
ground. Frequencies requiring shunt C information
will vary with each unit and is determined upon
installation inthe aircraft.

When Remote Control Unit 614D-3 is used, placement
of the crystals within the crystal oscillator positions
are as shown in tables 4-1, 4-2, and 4-3.

TABLE 4-1

TRANSMISSION DISABILITY CRYSTAL PLACEMENT

BAND | CRYSTAL BANK | CHANNEL SELECTION

1 A Al-A24
2 B H1-H24
3 c Q1-Q24
4 D X1-X24

TABLE 4-2

SHUNT C CRYSTAL PLACEMENT

BAND [ CRYSTAL BANK | CHANNEL SELECTION
1 B B1-B24
2 C J1-J24
3 D R1-R24
4 E Y1-Y24

€102
ANT 180L-( )
pio2 6€14D-3
K710 m————
! !
clol
T o0 zzsvoc

A29-264-2

Figure 4-9. Remote Control Unit 614D-3,
Shunt C Diagram
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TABLE 4-3

PLACEMENT OF REMAINING CRYSTALS

BAND CRYSTAL BANK
1 C,D,E,orF
2 A, D,E,or F
3 A, B, E,orF
4 A/ B, C,orF

NOTE

It should be understood that the crystal
mounting positions of the crystal oscillator
have not been changed to include the letters
G through Z. The positions remain A through
F with the understanding that banks G to M, N
to T, and U to Z correspond to crystal po-
sitions A through F with the output frequency
in bands 2, 3, or 4.

CRYSTAL

SELECTED BY
AUTOPOSITIONER

SYSTEM

NOTE:

4.8.4 REMOTE CONTROL UNIT 614C-2.

Refer to figure 8-28. The method of frequency
selection employed in the 614C-2 Remote Control
Unit is identical to that of the 614D-2 and 614D-3
Remote Control Units. Switches S2601 and S2602
correspond to S101 and S103 in the 614D-2, and to
S$2501 and S2502 in the 614D-2. In addition to these
controls, the 614C-2 contains the OFF-PHONE-CW
switch, the gain control, and the BFO control. Shunt
C and transmission disabling functions are not in-
cluded with the 614C-2 Remote Control Unit.

4.9 CIRCUIT DESCRIPTION.

4.9.1 R-F CRYSTAL OSCILLATOR.

The r-f crystal oscillator, V401, uses a type 5654
pentode in a Colpitts-type circuit. The arrangement
used is equivalent to a grounded-plate Colpitts. As
can be seen in figure 4-10, excitation depends upon
the capacitance ratio of C401-C402 and C404. Variable
capacitor C401 adjusts this ratio. Inductor L401
serves as a d-c path for tube current. Resistor R402
is connected in series with grid leak resistor R401
to obtain a test point to check operation of the oscil-
lator. Resistor R408 is to provide bias, and C418 is
the cathode bypass. Output of the oscillator circuit

RF
CRYSTAL
OSCILLATOR ca07
3000
1 OSCILLATOR OUTPUT
vaol 1 o TO TUNER UNIT
5654 R4a04 T
4700 QN
R409 23
39K g 3
[ ’ I I
' I
: Rao Mcao L caoz €406
& 7T s T° 3000 T 3000
T —_— —
l - -
I _].c404 L401
-+ 02 | caos 100 2MH
Iaooo
“a R4(')2 cais
v P402-2 OIUF J, P402-19
J302-2 J302-19
OSCILLATOR
TEST POINT ==
+150V
REG

I. UNLESS OTHERWISE INDICATED RESISTANCE VALUES ARE IN OHMS AND CAPACITANCE
VALUES ARE IN MICROMICROFARADS.
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Figure 4-10. R-F Crystal Oscillator, Simplified Schematic Diagram
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Figure 4-11. 250 Kc Crystal Oscillator and BFO, Simplified Schematic Diagram

is coupled through the electron stream to the plate
of V401. Output voltage is developed across plate
loading resistor R404 while R409 loads down the
circuit and serves to attenuate the output. The out-
put voltage is applied to the r-ftuner through coupling
capacitor C407. Any one of the available 144 crystals
can be selected by means of the Remote Control Unit
used in the system.

4.9.2 250 KC OSCILLATOR AND BFO.

4.9.2.1 250 KC OSCILLATOR. See figure 4-11. The
250 kc oscillator, V1201, utilizes a 5749 pentode in a
Colpitts-type crystal-controlled oscillator circuit.
The LC or 250-kc tuned tank is furnished by crystal
Y1201. The cathode is grounded through P1201-4,
contacts of relay K804 and relay K1502 during trans-
mission. During reception, the cathode is open, and
V1201 does not oscillate. The screen grid of V1201
functions as the plate of the triode oscillator, with
excitation adjusted by the capacitance ratio of C1201
and C1206. Capacitor C1206 is made variable in
order to setthe oscillator to exact frequency. Coupling
between the oscillator plate and the tube plate of
V1201 is obtained through the electron stream within
the tube. Inductors L1201 and L1202 areusedto couple

A29-126-3

the oscillator output to the r-f tuner unit. Capacitors
C1203 and C1204 tune the primary and secondary to
250 kc to reduce harmonic output. Crystal Y1201 is
mounted in a dummy oven in the 618S-1.

4.9.2.2 BEAT FREQUENCY OSCILLATOR. Refer to
figure 4-11. The bfo tube V1202 also uses a 5749
pentode but utilizes a Hartley-type oscillator circuit.
During CW reception, terminal 3 of inductor L1203
is grounded through contacts of relays K803 and K802
to permit oscillations. Excitation is determined by the
inductance ratio of the two sections of L1203. Ca-
pacitor C1209 tunes the tank circuit to its approximate
operating frequency while C1210 is a temperature-
compensating capacitor to minimize frequency drift.
A crystal (type 1N137A) is paralleled with R1205 to
ground. This parallel branch is in series with C1208,
and the entire network is shunted across L1203. A
change in voltage at the anode of CR1201, which acts
as a nonlinear resistance, results in an effective
change incapacitive reactance. Thisreactancechange
is shunted across 1.1203 and therefore alters the bfo
frequency. Capacitor C1212, inductor L1205, and
capacitor C1215 comprise a B+ decoupling circuit;
C1216, L1204, and C1217 make up a decoupling circuit
network for the keying circuit. Resistor R1204 is
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TABLE 4-4. FREQUENCIES INVOLVED IN VARIOUS BANDS (TRANSMIT)

BAND OSCILLATOR FIXED INJECTION VARIABLE I-F MULTIPLIER OUTPUT
1 1.75-3.5 0.250 2.0-3.75 Not used 2.0-3.75
2 1.75-3.5 0.250 2.0-3.75 1.75-3.5 3.75-17.25
3 1.75-3.5 0.250 2.0-3.75 5.25-10.5 7.25-14.25
4 1.75-3.09375 0.250 2.0-3.34375 12.25-21.656 14.25-25.00

the common plate load resistor for V1201 and V1202
while R1203 and C1205 provide filtering. Inductor
L1206 and capacitor C1219 make up the plate-tuned
circuit for V1202, and C1218 couples the signal to the
fixed i-f unit.

4.9.3 R-F TUNER.

4.9.3.1 TRANSMIT CIRCUITS.

NOTE

In the following discussion, the particular
impedances shown in the simplified schematic
diagrams are used for purposes of illustration.
It should be understood that other impedances

will be selected in the event the band switches
are rotated to a band other than band 1.

4,9.3.1.1 BLOCK DIAGRAM. Refer to figure 4-12.
In transmit position, the output of the r-f crystal
oscillator unit is mixed with a 250-kc injection voltage
to provide a variable intermediate frequency of 2.0
- 3.75 mc on bands 1 through 3 and 2.0 - 3.34375
megacycles on band 4. The variable i-f output isthen
mixed with various multiples of the fundamental,
1.75 - 3.5 mc, depending upon the band selected.
The resultant signal is the required output; this out-
put is then amplified by the second r-f amplifier and
two parallel-connected driver tubes and used to drive
the power amplifier. Table 4-4 showsthe frequencies
(in mc) involved in the various frequency bands.

250 KC
INPUT ———ril IST VARIABLE 2ND
TRANSMITTER 2.0-3.75MC | TUNED 2.0-3.75MC IF 2.0-3.75MC | TUNED [ 20-3.75MC |TRANSMITTER
MIXER CIRCUITS AMPLIFIER CIRCUITS MIXER
INPUT Vio04 Z1002-3 V1002 21004-5 VI003
FR 5750 7 5749 5750
oSS TR / /
ILLATOR /
1.75-3.5MC ,/ , INPUTS
—_——— — # — — o  — — — ——m o BAND | . —
/ ,-" /_/ BAND 2! 1.75-3.5MC
, FROM MULTIPLIER
— BAND 3: 5.25-10.5MC
/ FROM MULTIPLIER
DISCRIMINATOR SERVO / BAND 4: 12.25-21.656 MG
viool / FROM MULTIPLIER
175 ~3.5 MC 5654 SYSTEM ,
/
/
/
ST T T T T T T s - —— — =
/
BAND I! 2.0 -3.75 MC / / p
BAND 2: 3.75-7.25 MC / 4
BAND 3! 725 - 14.25 MC = SECOND DRIVER RF INPUT
BAND 4: 14.25-235.00 MC TUNED RF TUNED STAGES TUNED O PA
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AMPLIF IER
21014-17 V1009

5749

Figure 4-12. R~F Tuner, Transmit Position, Block Diagram

4-20

UNIT
2,0-25.00 MC
4 BANDS

CIRCUITS
Z1022-25

CIRCUITS
2101 8-21

violo-11
2-5686

A29-404-3



SECTION 1V
Principles of Operation

-—————— -4 — — —— — — - — ——— — — «— — —»BI0o2
\ \ AGC \ \
\ \\ VOLTAGE \\ AN
\
[ 21002 \ _{_2'923 N\ | z1004 N 21005
1.75-3.5MC | é FE] [_EI 1 I—é, ‘
INPUT =
FROM | cooe 1| | | ot | <o | | cior
XTAL OSC 506 Wl | o | 237 |
ue 4 a A4
UNIT | C_Fe20 | ||l _F220 |CF | | © =240 | | 2ND
Li0o2 [ Cigi2 ] L1003 | lLicoalclos L1005 XMTR
isT L i 1 I P 4_T_] [ MIXER
i 1T — VI003 RF SIGNAL
TRANSMITTER VARIABLE ci080 L 5750, TO SI004
MIXER IF 5 2.0-28.25MC
Vioo4 AMPLIFIER 4 BANDS
1 cioss 5750 VI002 2
‘I‘ 100 5749, /b
cl076 ===
T .IuF \ ===
B 7
RI024
565 R RIOI
47K clo774
L = owr T 1 wr T | 3000 T
Lcioss L - -
ci1087 clo84
250KC 0,8?
INPUT I
VPi0o2-8 * \ PI1002-10
i\;aoa—a FROM INPUT leoe-lo
MUTING FROM
- +250V CIRCUIT MULTIPLIER =
NOTE * VI007

L UNLESS OTHERWISE INDICATED, RESISTANCE VALUES
ARE IN OHMS AND CAPACITANCE VALUES ARE IN
MICROMICROFARADS.

Figure 4-13. Transmit Position, Mixers and I-F Amplifiers, Simplified Schematic Diagram

4,9.3.1.2 MIXERS AND I-F AMPLIFIER. Refer to
figure 4-13. Output of the r-f crystal oscillator unit
is coupled through capacitor C1086 to pin 7 of V1004,
the first transmitter mixer. Output of the 250 kc os-
cillator is applied to the control grid (pin 1) through
capacitor C1088. During transmit conditions, cathode
resistor R1022 is grounded through operation of
keying relay K804 (refer to paragraph4.9.11.4).

The two input signals are mixed, and the sum fre-
quency is used. The plate circuit of V1004 contains
a parallel circuit, Z1002, tuned to the sum frequency
of 2.0 - 3.75 mec. Capacitor C1009 is a trimmer
capacitor used for tracking purposes. Output is
capacity coupled through C1012 to a similar tuned
circuit (Z1003) in the grid of variable i-f amplifier
V1002. Amplification is provided by V1002, and
voltage is coupled through Z1004 and Z1005 to the
second transmitter mixer, V1003. Input from multi-
plier V1007 also is applied to mixer V1003; the
resultant sum frequency covers the range of 2.0 to
25.0 mc in four bands.

4.9.3.1.3 SECOND R-F AMPLIFIER AND DRIVERS.
Refer to figure 4-14. The plate circuit of the second

A29-422-31

transmitter mixer is completed through contacts of
switch S1004 to impedance Z1014. Signal voltage
developed across Z1014 is applied through S1004
contacts to the control grid of V1009, the second r-f
amplifier. During transmit conditions cathode re-
sistor R1040 is shorted by contacts or relay K1001
and the cathode connected directly to ground. Refer
to paragraph 4.9.11.3. This increases the gain of
V1009 during transmit conditions. The plate circuit
of V1009 consists of impedance Z1018 in series with
inductor L1028. Voltage developed across Z1018 is
capacity coupled to the grids of parallel-connected
driver stages V1010 and V1011. In order to obtain
proper drive on all four bands,the cathode resistance
of V1010 and V1011 is varied by means of S1006. In
band 4 position, the cathode is connected directly to
ground. Z1022 is the plate impedance for the driver
tubes,and voltage developed across it is applied to the
power amplifier grid circuit.

4.9.3.2 RECEIVE CIRCUITS.

4.9.3.2.1 BLOCK DIAGRAM. Refer to figure 4-15.
In the receive condition, signal from the antenna is
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Figure 4-15. Tuner Unit, Receive Position, Block Diagram

amplified by two r-f stages and applied to the first
receiver mixer, V1005. A multiple of the oscillator
frequency is injected to produce an output of 2.0 -
3.75 mc. This is amplified by the i-f amplifier stage
(V1002) and applied to the second receiver mixer,

V1006. Here it is combined with the output of the r-f
crystal oscillator to produce the 250-kc fixed inter-
mediate frequency of the receiver. The 250-kc signal
is then applied to the 250-kc i-f amplifier. Table
4-5 shows frequencies involved in various bands.

TABLE 4-5. FREQUENCIES INVOLVED IN VARIOUS BANDS (RECEIVE)

BAND OSCILLATOR MULTIPLIER INPUT VARIABLE I-F RECEIVER I-F
1 1.75-3.5 Not used 2.0-3.75 2.0-3.75 0.25
2 1.75-3.5 1.75-3.5 3.75-7.25 2.0-3.75 0.25
3 1.75-3.5 5.25-10.5 7.25-14.25 2.0-3.75 0.25
4 1.75-3.09375 12.25-21.656 14.25-25.0 2.0-3.34375 0.25

4.9.3.2.2 R-F AMPLIFIERS, Refer to figure 4-16.
Input from the antenna is applied through contacts of
switch S1003 to impedance Z1010. Voltage developed
across this impedance is directly coupled to the grid
of the first r-f amplifier, V1008, through contacts of
switch S1003. The cathode returns of the two r-f
stages are tied together to the r-f gain control circuit.
Refer to paragraph 4.9.11.4. The screen of V1008 is
connected to a regulated 150 volts through resistor
R1041 in order to obtain better operation of the ave
circuit. The plate circuit consists of impedance

Z1014 in series with inductor L1027. The r-f voltage
in the plate circuit of V1008 is applied through contacts
of switch S1004 to the control grid of second r-f
amplifier V1009. The screen of V1009 also is con-
nected to a regulated 150 volts through resistor
R1037. The plate of V1009 is connected to switch
S1005.

4.9.3.2.3 MIXERS AND I-F AMPLIFIER. Refer to
figure 4-17. The plate circuit of the second r-f
amplifier is completed through contacts of switch
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S$1005. The plate circuit consists of impedance Z1018
in series with inductor L1028. The plate returnis by-
passed by capacitor C1106, and B+ is decoupled by ca-
pacitor C1112, Signal voltage is coupled through
contacts of S1005 and capacitor C1057 to the control
grid of the first receiver mixer, V1005. Input signal
from the multiplier stage (V1007) is coupled through
capacitor C1084 to the injectiongrid (pin7) of the first
receiver mixer, V1005. The two inputs are mixed in
V1005, and the difference frequency isused. Thisap-
pears as a 2.0- to 3.75-mc voltage across impedance
Z1002 in the plate circuit of V1005. The variable i-f
signal is coupled through capacitor C1012 to the grid

A29-114-4

circuit of V1002, the i-f amplifier. The grid imped-
ance is Z1003. The i-f input to V1002 is amplified
and appears across Z1004 in the plate circuit. Thei-f
voltage then is coupled through capacitor C1115 to
the control grid of the second receiver mixer, V1006.
Impedance Z1005 is the grid impedance for this stage.
Input from multiplier V1007 is coupled through C1094
to the injection grid (pin 7) of the second receiver
mixer, V1006. The two inputs to V1006 are mixed,
and the difference frequency of 250 kc appears in the
plate circuit. Plate impedance for the secondreceiver
mixer is provided by the input impedance of a 250-kc
mechanical filter located in the i-f unit.
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4.9.3.3 MULTIPLIER STAGE. Refer to figure 4-18.
Multiplier stage V1007 is common to both the trans-
mitter and receiver circuits. Input to V1007 is
coupled from the output of the r-f crystal oscillator
through C1096 to the control grid of V1007. The
multiplier is not used on band 1, and contacts on
switch S1002 open the plate circuit on this band. On
bands 2 and 3, the plate circuit is completed through
contacts of S1002 and consists of impedance Z1007 in
series with voltage-dropping resistor R1019. In the
band 2 position, an additional capacitor network is
connected across 71007 to load the impedance (Z1007)
to give the proper frequency range. This capacitor
network, consisting of C1114,C1118,C1119, andC1120,
is removed from the circuit by contacts of S1002
when band 3 is in use. Output developed across 1007
is capacity coupled through C1020 to Z1006, which is
connected to the injection grid circuits of the second
transmitter mixer (V1003) and first receiver mixer
(V1005) through S1001 and C1084. In band 4 position,
impedances 71009 and Z1008 are substituted for
71007 and Z1006.

Inband 1 position, the multiplier is not necessary since
the signal input to the second transmitter mixer or
first receiver mixer is already within the desired
range of 2.0 through 3.75 mc. In band 2 position, no

multiplication is necessary since a 1.75- through
3.5-mc signal is needed and the multiplier is operated
straight through, the capacitor network loading the
band 3 impedance so that it tunes to the fundamental
frequency range of 1.75 through 3.5 mc. In band 3
position, impedances Z1007 and Z1006 are tuned to
the third harmonic of the input frequency, and multi-
plier output is 5.25 through 10.5 mec. Similarly, in
band 4 position, Z1009 and Z1008 are tuned to the
seventh harmonic giving a multiplier output whose
frequency is 12.25 through 21.656 mc.

4.9.3.4 AGC-AVC CIRCUITS. Refer to figure 4-19.
The agc voltage is applied tothe variable i-f amplifier
in both transmit and receiver positions. Signal voltage
from the plate of discriminator V1001 is coupled
through capacitor C1071 to crystal diode CR1005.
Inductor L1026 acts as the diode plate impedance.
Rectified output voltage is developed across resistor
R1007. Capacitor C1072 filters the negative output
voltage.

The ave voltage is applied to both receiver mixers,
first r-f amplifier, and second r-f amplifier in
receive position. The receiver mixers and the first
and second r-f amplifiers are not operative during
transmit conditions. The avc voltage is developed in
the i-f unit.
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Figure 4-18. Tuner Unit, Multiplier, Simplified Schematic Diagram
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4.9.3.5 AUTOMATIC TUNING. All of the low-level
circuits of the Transceiver are automatically tuned
through the action of the phase discriminator circuit.
Each of the tuning slugs in the low-level circuits is
mechanically ganged with the plate tuning slug of the
discriminator. Under some circumstances it would
be possible for the equipment to tune to the second
harmonic of the crystal frequency if precautions were
not taken. The center tuning circuit operates to pre-
vent this from happening.

4.9.3.5.1 TABLE CENTERING CIRCUIT. The table
(or slug rack) centering circuit consists of switch
81007 in the tuner unit, relay K802 and associated
resistors in the relay unit, contacts of relay K801 in
the relay unit, and contacts of relays K401 and K402
in the r-f crystal oscillator unit. A simplified
schematic is given in figure 4-20. The schematic
shows the centering circuit operated to the position
where the slug rack is centered. Under normal
conditions the slug rack will be in some other position,
and the rotor blades of switch S1007 will short a set
of contacts on each switch section. Assume, for
example, that the switch is rotated one position
clockwise. A circuit now exists from the +27.5-volt
supply through the front switch section, through the
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winding of relay K802, through the rear section of
switch S1007, to the contacts of relay K801. If a new
channel is now selected through the operation of the
Remote Control Unit, relays K401 and/or K402 will
operate during the tuning cycle of the r-f crystal
oscillator. The contacts of either relay provide an
operating circuit for sequence relay K801 and, at the
same time, provide the ground for the circuit through
switch S1007. Tuner-centering relay K802 operates,
providing its own ground circuit. The contacts of the
chopper in the tuner servo unit are connected through
contacts of relay K802 to the resistors in the relay
unit. One chopper contact is grounded through the
parallel combination of resistors R805and R806. The
other chopper contact is connected to the junction of
resistors R803 and R804 thus applying a positive
voltage to this contact. This operates the tuner servo
system and causes the tuner servomotor, B102, to
rotate in the direction necessary to return table
centering switch S1007 to the centered position.
When this position is reached, the circuit for relay
K802 is opened, and the chopper contacts are re-
turned to their normal operating circuit. With switch
51007 rotated counterclockwise, a similar circuit is
set up with the chopper contacts reversed, and the
servomotor turns in the opposite direction in oper-
ating the table centering switch.
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Figure 4-21. Tuner Unit, Phase Discriminator Circuit, Simplified Schematic Diagram




4.9.3.5.2 PHASE DISCRIMINATOR CIRCUIT. With
the slug rack centered, the phase discriminator circuit
now functions. A simplified schematic diagram of the
circuit is given in figure 4-21. One of the crystals in
the r«f crystal oscillator has been selected previously
by operation of the Remote Control Unit. Oscillator
output for this particular crystal is fed through
capacitor C1075 to the control grid of discriminator
tube V1001. This voltage is amplified and appears
across a tuned circuitinthe plate of V1001. A Foster-
Seeley type discriminator circuit is coupled to the
grid and plate of V1001. Operation of this discrimi-
nator circuit is based upon the fact that the grid and
plate voltages of V1001 are 180 degrees out of phase
at resonance. The circuit consists of the secondary
of transformer T1001 (L1001B), crystal diodes CR1001
through CR1004, and associated resistors and capaci-
tors. The phase relationship of the grid and plate
voltages is sampled, and variations from 180 degrees
appear as a d-c control voltage in the discriminator
output. A functional diagram of the discriminatorand
of its phase relationships is shown in figure 4-22.

In this illustration C represents C1003, the capacitor
through which a phase shift of approximately 90
degrees is obtained. When the tuning slug in the
primary of transformer T1001 (L1001A) is not in the
position to tune the transformer to resonance, a
difference in amplitude between d-c voltages A and
B will result. The larger voltage is determined by
the side of resonance to which the circuit is tuned.
In the phase discriminator circuit, resistors R1001
and R1002 act as a center-tapping device across
L1001B. Resistor R1003 is the load resistor for the
grid reference voltage. Cascade voltage doublersare
used rather than half-wave rectifiers in order to
obtain increased d-c voltage. One doubler includes
C1004, CR1001, CR1004, C1007, and R1004. The
other doubler consists of C1005, CR1002, CR1003,
C1006, and R1005.

The d-c control voltage from the discriminator is
applied through a resistor-capacitor network to con-
tacts of chopper G601 in the tuner servo amplifier
unit. This network consisting of capacitor C1113,
resistor R1048, and resistor R1049 forms a lead or
derivation network. The lead network is added to
counteract any hunting tendency in the servo system.
The network operates to obtain as much phase lead
as possible without destroying sensitivity of the circuit.

Chopper G601 converts the d-c¢ control voltage into a
400-cycle a-c signal which is in phase quadrature
with the 400-cycle line voltage. The servo amplifier
utilizes the 400-cycle a-c signal to control the ro-
tation of a two-phase servomotor, B102. (See para-
graph 4.9.9 for a discussion of the servo amplifier.)
Since one winding of motor B102 is connected directly
to the 400-cycle voltage source, a 400-cycle voltage
in phase quadrature will cause the motor to rotate if
it is connected to the second winding. The direction
of rotation of B102 depends upon the phase of the
control voltage, which is determined by the polarity of
the d-c signal applied to the chopper contacts. Since
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Figure 4-22. Tuner Unit Phase Discriminator,
Functional Diagram

the polarity of the d-c voltage is determined by the
side of resonance to which the discriminator plate
circuit is tuned, the motor will rotate in sucha
direction as to tune the plate circuit to resonance.
When the plate circuit condition of resonance is
satisfied, the motor will stop since the discriminator
is balanced and control voltage is no longer applied
to the servo amplifier. The slug rack is connected
mechanically to the servomotor; thus, tuning the dis-
criminator to resonance also tunes allof the low-level
circuits in the tuner unit to resonance.

4.9.4 POWER AMPLIFIER.

4.9.4.1 R-F CIRCUITS. Refer to figure 4-23. Three
type 6159 tubes (V1501-3) are operated in parallel to
obtain the required r-f output power. These stages
shunt feed a pi network in the plate circuit. The r-f
input signal is coupled from the tuner unit through a
plug and jack assembly (J1001 and P1503) and through
capacitor C1501 to the parallel-connected grid circuits
of the three output tubes. Each grid lead contains a
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parasitic suppressor (E1504 through E1506) as does
each plate lead (E1501 through E1503). Negative grid
bias is applied through resistor R1501 and inductance
L1501 to the grids. Capacitor C1507 isthe grid return
bypass capacitor. Resistor R1501 is included to
provide a source of voltage for metering purposes.
The meter is calibrated in terms of milliamperes of
grid current. The cathode circuit uses a similar
resistor (R1502) for metering cathode current. Each
cathode is bypassed directly at the cathode pin of the
tube socket by a capacitor (C1527, C1505, and C1528).
Output signal is developed across plate load inductor
L1503. Onthe three highest bands, a portion of L1503
is bypassed to ground through the operation of switch
S1504 and capacitor C1523. Output voltage developed
across L1503 is coupled through capacitor C1506 to a
pi network consisting of Cy, Cp, and L, (refer to
figure 4-23 for values of Cp, Cp, and L, in each
band). The r-f output is applied then to the antenna
through contacts of relay K1501 and contacts of plug
P1501 and receptacle J306. Capacitors C1513, C1532,
and C1517 are series-connected neutralizing
capacitors.

4.9.4.2 AUTOMATIC TUNING CIRCUITS. Rough
tuning of the power amplifier consists of selecting
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proper network values of inductance and capacitance
for the band to be tuned. Switch sections S1501,
S1502, S1503, and S1504 perform this function. The
switches are operated through the action of the band-
selector Autopositioner. Selection of a channel oper-
ates the band-selector Autopositioner, and this, inturn,
places switches S1501 through S1504 in the proper
position. Switch S1506, mounted on the same shaft
as switches S1501 through S1504, functions to place
the shorting roller on L1502 in band center position
before allowing the power amplifier phase discrimi-
nator to operate.

4.9.4.2.1 BAND CENTERING CIRCUIT. Theapproxi-
mate tuning range on inductor L1502 is shown for the
four bands in figure 4-24. The band centering circuit
functions to place the shorting roller in the center of
the appropriate band. A detailed sequence of oper-
ation of the band centering circuit is given in figure
4-25, steps 1 through 4. The rear section of switch
S1505 functions as a protective stop mechanism. If,
for some reason, servomotor B1501 continues to
rotate until the shorting roller approaches either end
of L1502, the rotor blade shorts one of the two sets
of contacts indicated in figure 4-25. This provides a
ground for relay K1502, and the band centering mecha-
nism recycles.
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Figure 4-25. Power Amplifier, Band Centering Circuit, Sequence of Operation (Step 1 of 4 steps)

a. A frequency in band 3 is to be selected.

b. System is at rest with switches in a position corresponding to the previously selected band: band 1

in this example.

c. Voltage is available to control system. A ground must be supplied before system will operate.
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Figure 4-25. Power Amplifier, Band Centering Circuit, Sequence of Operation (Step 2 of 4 steps)

a. Channel is selected by operation of Remote Control Unit. This operates relays K801 and K101 to
provide a ground for sequence relay K801.

b. Contacts on sequence relay K801 close to supply a ground to relay K1502.

NOTE
A parallel ground circuit is provided by grounding contacts

of relay K101 whenever the band Autopositioner operates.
This parallel circuit is not indicated on this figure.

c. Switch S1506 is rotated to band 3 position by operation of band-selector Autopositioner on the front
panel.
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Figure 4-25. Power Amplifier, Band Centering Circuit, Sequence of Operation (Step 3 of 4 steps)

. Relay K1502 operates, supplying its own ground through one of its sets of contacts. The ground sup-
plied by relay K801 is removed when the correct bank and crystal are selected in the r-f crystal
oscillator.

. One side of the PA chopper coil is grounded by contacts of relay K1502.

. An unbalanced voltage is fed tothe PA chopper contacts through the action of switch S1505 (front section)
and its resistor network.

. The audio amplifier output amplifier cathode is ungrounded through the action of one set of contacts of
relay K1502 muting the audio system.

. The transmitter keying circuit is opened by action of one set of contacts of relay K1502 thus pre-
venting accidental emissions during the centering operation.
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Figure 4-25. Power Amplifier, Band Centering Circuit, Sequence of Operation (Step 4 of 4 steps)

The unbalance voltage fed to the PA chopper contacts causes the PA servo system to function.

Operation of the PA servo system includes rotation of motor B1501.

Rotation of motor B1501 causes switch S1505 to rotate until the band 3 position indicated is reached.

Relay K1502 is shorted effectively and is no longer operative.

At the same time switch S1505 is rotating, the shorting roller on inductor L1502 is moved to the band

center position.

System is now in position for operation of the phase discriminator to begin.



4.9.4.2.2 PHASE DISCRIMINATOR CIRCUIT. Once
the power amplifier components have been selected by
the band switches and the band centering circuit has
functioned, the phase discriminator circuit is free to
operate. This circuit is similar to the tuner dis-
criminator circuit described in paragraph 4.9.3.5.2.
A Foster-Seeley type discriminator circuit is coupled
to the PA tank coil and PA grid. The discriminator
consists of a shielded loop placed near L1502,
crystal diodes CR1501 and CR1502, and associated
resistors and capacitors. The basic circuit of the
discriminator and its phase relationships are shown
in figure 4-26,

In this illustration, C represents C1515 the capacitor
through which the 90-degree phase shift is obtained.
In band 1 position, C1512 is switched in parallel with
C1515 by the action of switch S1503; in band 2
position, capacitor C1516 replaces C1512; in band 3
position, capacitor C1517 replaces C1512; and inband
4 position, only C1515 is used.

When the power amplifier is tuned incorrectly, d-c
voltages A and B (figure 4-26) will differ in amplitude.
The larger voltage is determined by the side of
resonance to which the PA network is tuned. This
discriminator differs from the one in the r-f tuner in
that no voltage doubler circuits are used.

A d-c voltage output of the discriminator is fed
through a lead network to the contacts of chopper
G601 in the PA servo amplifier unit. The lead net-
work consists of capacitor C1525, resistor R1519,
and resistor R1520. This d-c voltage is used to
control rotation of servomotor B1501 which rotates
in such a direction as to tune the pi network to
resonance.

4.9.4.3 LOW-POWER TUNEUP CIRCUIT. The screen
grids of the power amplifier tubes are operated at
reduced voltage during automatic tuning. This is
accomplished by connecting the screen grids to
normally open contacts of relay K708 in the Antenna
Tuner (see figure 8-31 or 8-32) through resistor
R1522. During tuning operations,the relay contacts
close connecting R1522 from screen grids to ground
and lowering the screen voltage sufficiently to reduce
power output to approximately one half of normal
output.

4.9.5 MODULATOR.

4.9.5.1 FIRST AUDIO STAGE. Refer to figure 4-27.
Microphone exciting current is obtained from the
25.2-volt d-c line through dropping resistor R1401
and a filter circuit consisting of R1402 and C1401,
A d-c potential of approximately six volts exists
across the microphone. The output of the micro-
phone is coupled to the microphone GAIN control
(R1403) through capacitor C1402. The gain control is
available as a screw driver adjustment on the bottom
of the unit. Microphone input voltage is amplified in
the first audio amplifier, V1401A, and coupled to the
next stage.
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Figure 4-26. Power Amplifier, Discriminator,
Functional Diagram

4.9.5.2 CLIPPER. Refer to figure 4-27. The output
of the first audio stage is coupled to a biased series
clipper, V1402, through C1402. Resistors R1407 and
R1408 serve as clipper input and output resistors
respectively. Clipper plates are connected together
and tied to potentiometer R1404 through series re-
sistor R1410. Resistor R1404 acts as a voltage
divider and connects to the +250-volt line through
a filter consisting of C1414 and R1422. The exact
point at which clipping will occur is set by R1404
which controls the positive potential that is applied
to the plates of V1402,

Under static conditions, a d-c voltage is tapped off on
voltage divider R1404 and applied through R1410 to
both plates of V1402. Current flows through each
cathode resistor of V1402, through the tube, through
R1410, and through R1404 to the power supply. The
voltage drop between the plate and cathode of each
diode section of V1402 is very small compared to the
drop across resistor R1410 in series with the plates.
The plate and cathode of the individual diodes are
maintained at approximately equal potential as long
as there is current flow between them.
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Figure 4-27. Modulator Unit, Audio Amplifier and Clipper, Simplified Schematic Diagram AB-131-3

Clipping does not occur until the peak audio input
voltage reaches a value greater than the voltage at
the plates of the diodes. Assume that voltage divider
R1404 has been set to a point that will give 10 volts
at the plates of V1402. When the peak audio input
voltage is less than 10 volts, both halves of V1402
conduct at all times. As long as V1402 conducts, its
resistance is very low compared with resistor R1410,
Whenever a voltage change occurs across input re-
sistor R1407, the voltage on all the tube elements
increases or decreases by the same amount as the
input voltage change, and the voltage drop across
R1410 changes by an equal amount. This action
permits all tube elements to be at the same d-c
level above ground. As long as the peak input voltage
does not exceed the value of 10 volts to which the
plates are set by R1404, V1402 acts merely as a
conductor, and the output cathode is permitted to
follow faithfully all voltage changes at the input
cathode.

If, under static conditions, 10 volts appear at the
diode plates, twice this voltage, or 20 volts, will
appear when one of the diode circuits opens so as to
interrupt current flow and remove its d-c load from
the circuit. As long as one of the diode sections
continues to conduct, as is always the case witha
clipper of this type, voltage at the diode plates cannot
rise above twice the voltage to which it was set by
R1404. In thisexample, the voltage cannot rise above
20 volts.

If the audio input voltage through C1404 is increased
to any peak value between zero and plus 10 volts, the
first cathode of V1402 will increase by the same
amount to the proper amount between 10 and 20 volts.
Remaining tube elements will assume the same value
as the first cathode. However, the plates of V1402
cannot increase more than 10 volts above their 10-volt
static level. When the input voltage through C1404
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increases to more than plus 10 volts, the input
cathode potential increases to more than 20 volts,
and the plates and the output cathode increase to 20
volts and remain there until the input voltage drops
below 10 volts.

When the input voltage swings in a negative direction,
it will subtract from the 10-volt drop across R1407
and decrease the voltage on the input cathode by an
amount equal to the input voltage. The plates and
output cathode will follow the voltage level at the
input cathode as long as the input voltage does not
swing more than 10 volts negative. Ifthe inputvoltage
descreases morethan 10 volts in a negative direction,
the plates also will become negative. The potential at
the output cathode will follow the voltage at the input
cathode from its normal value of 10 volts positive
until it reaches zero potential. As the input cathode
voltage decreases to less than zero, the plates will
follow. However, the output cathode, which is con-
nected to ground through R1408, will stop at zero
potential as the plate becomes negative, Conduction
is impossible under these conditions. The output
cathode remains at zero potential until-the voltage
at the input cathode swings back up to zero.

Voltage across output resistor R1408 follows the
voltage variation across input resistor R1407 as long
as the input voltage does not swing to a peak value
greater than the static voltage at which the plates are
set by voltage divider R1404. When the static plate
voltage is set to 10 volts, input voltage peaks greater
than 10 volts in either direction cause the output
voltage to swing 10 volts in the direction of the peak
and to remain at that level during thetime the peak is
above 10 volts. Thus effective clipping may be obtained
at any desired level.

4.9.5.3 SECOND AUDIO STAGE. Refer to figure
4-27. The clipper output is fed through series re-
sistor R1409 and capacitor C1403 to a two-section,



low-pass filter consisting of C1421, C1405, C1406,
C1407, C1408, 11401, L1402, and R1411, The filter
is designed for a cutoff frequency of 3500 cps, a
minimum attenuation of 15 db at 6500 cps,and a maxi-
mum attenuation of 7 db at 3500 cps. Output of the
filter is applied to the grid of the second audio stage,
amplified, and appears across plate load resistor
R1413. Feedback from the output of the modulation
transformer (T301) also is applied to the cathode.
Output of V1401B is coupled through capacitor C1409
to the audio driver stage.

4.9.5.4 AUDIO DRIVER. Refer to figure 4-28. The
phase inverter of the driver stage uses a type 5814
duotriode. Resistor R1414 is the input grid resistor,
and R1415 serves as a common cathode resistor.
Plate load resistors are R1418 and R1419. The
grids of the two triode sections must be 180 degrees
out of phase with each other. Signal voltage at the
plate of the first section is coupled through capacitor
C1411 and resistor R1416 to the grid of the second.
Ataudiofrequencies, the reactance of capacitor C1411
is negligible compared to the resistance of R1416;
therefore, the voltage appearing at the second grid is
essentially in phase with the signal voltage at the
first plate and 180 degrees out of phase with input
signal voltage.

. 4.9.5.5 MODULATOR STAGE. Refer to figure 4-28.

Capacitors C1410 and C1412 are coupling capacitors
for the two 6159 modulator tubes, V1404 and V1405,

VI403A
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The modulator tube grid resistors, R1420 and R1421,
are bypassed for high frequencies by capacitors
C1417 and C1418. A bias source of negative 50 volts
is connected to the junction of the two grid resistors,
R1420 and R1421. A common cathode resistor, R1423,
is used for the two tubes. The voltage drop across
this resistor is proportional to the cathode current of
the two modulation tubes and is connected through
multiplying resistor R103 and switch S101 to the test
meter on the front panel. The modulator tubes
operate under class ABg conditions. Approximately
100 volts (grid to grid) of audio signal drives the
tubes to full output. The cathodes of the two modu-
lator tubes are bypassed at the tube socket by ca-
pacitors C1415 and C1416. The screens are bypassed
by common capacitor C1420. Heavy clipping at V1402
results in a square wave being applied to the primary
of the modulation transfomer. In order to avoid

nonlinear phase shift and tilting of the square wave in
the transformer, a feed-back voltage is taken from
the secondary of the modulation transformer and fed
back to cathode of V1401B through a feed-back net-
work consisting of resistor R305 and capacitor C301.
The negative feedback supplied by this network de-
creases amplifier gain considerably. In the eventthat
a portion of the feed-back network should fail, con~-
siderable overmodulation and distortion will result.

4.9.6 250 KC I-F AMPLIFIER,

4,9.6.1 I-F AMPLIFIERS. Refer to figure 4-29. The
plate circuit of second receiver mixer V1006, located

Va5€14
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Figure 4-28. Modulator Unit, Audio Drive and Modulator, Simplified Schematic Diagram

A29-123-3

4-37



SECTION IV
Principles of Operation

+250V +—<E—g >
o ©
D & R9I3
o5 call 6800
38 < n oz R § i
2 8200 ——)}—
2901
) + e
- co0i 1 coz4 4 :
= JUF = .IUF . |
col4
L L 190!
R905 csoe_]_ L903 3 reos T 5|0UH% |
22K 800 1< 494 25K |
UH l -
yooL 5 Y923 ¢ TO AVC- DETECTOR CIRCUIT
FROM
SECOND
RECEIVER "} b NOTE:
MIXER N . UNLESS OTHERWISE INDICATED,
= RESISTANCE VALUES ARE IN OHMS,

MICROMICROFARADS & INDUCTANCE
= VALUES ARE IN MILLIHENERIES.

SOF :E CAPACITANCE VALUES ARE IN

0 €909 2.% INDICATES SELECTED VALUE SEE
_:]:.IUF PARTS LIST FOR VALUES.

VVV—*  avc
P9oOl-2 P90l-4l R924 UNIT

J310-2 Y J310-4

Figure 4-29. 250 Kc I-F Amplifier, Simplified Schematic Diagram A29-133-3

in the tuner unit, is completed through a mechanical
filter, FL901. This filter has a center frequency of
approximately 250 kc and a bandwidth of 6 kc. Output
of the filter is coupled to the grid circuit of V901.
Tubes V901 and V902 provide two stages of i-f ampli-
fication, and output is coupled to a third amplifier,
V903, Input from bfo tube V1202 also is coupled to
the grid circuit of V903. The i-f voltage developed in
the plate circuit of V903 is then appliedto a detector-
ave circuit. The plate impedance of each i-f ampli-
fier is tuned to 250 kec. Loading resistors are added
in the first and second i-f amplifier plate circuits to
obtain proper bandwidth. The avc bias is applied to
V901 and V902; V903 operates with the grid return
grounded, The cathode return of V902 is brought out
to terminal 2 of plug P901 to provide a connection for
an external sensitivity control.

4.9.6.2 MECHANICAL FILTER. Refer to figure
4-30. The mechanical filter, FL901, utilizes the
principle of magnetostriction to convert oscillating
magnetic energy to mechanical vibrations. The mag-
netostriction transducer input coil is resonated at
250 ke, A nickel wire within this coil vibrates and
transmits mechanical energy to the first of a series
of nickel alloy disks. The mechanical vibration of
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this first disk is coupled to succeeding disks by
means of nickel-wire coupling elements. Biasing
magnets at either end of the mechanical filter polarize
the filter elements to prevent frequency doubling, in
much the same manner that biasing magnets in a
headphone prevent the diaphragm from bending in the
same direction for both halves of an a-c cycle. The
mechanical vibration of the last disk is coupled to a
magnetostriction transducer element identical to the
one used at the filter input. Mechanical vibrations of
the output transducer nickel-wire core then are
converted to electrical impulses.

Each of the disks employed in the mechanical filter
has a mechanically resonant Q exceeding 2000. Six
of these disks are overcoupled to produce a mechani-
cally shaped response curve with a flat top and
straight, almost vertical sides. Thus,thefilter passes
a band of frequencies very little wider than the flat
top of the selectivity curve.

4.9.6.3 DETECTOR - AVC CIRCUIT. Refer to figure
4-31. One half of duodiode V904 is used as the
detector. Signal voltage is coupled through C912 and
applied to cathode of V904A. Rectified voltage appears
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Figure 4-30. 250 Kc I-F Amplifier, Mechanical Filter, Functional Diagram

across series resistors R909 and R916. A series-
type noise limiter is employed. One half of duo-
diode V905 is connected in series with the first audio
amplifier stage (V1301A) inthe a-famplifier. Normal
audio signals are coupled from the detector output to
V1301A control grid. Sharp, high-amplitude noise
impulses are limited in amplitude to a nominal 60
per cent.

In operation, rectified voltage from the detector load
resistors (R909 and R916) is applied topins1 and 7 of
V905. The plate of the limiter tube ispositive and the
cathode is negative. Capacitor C919 and resistors
R917 and R918 form a filter network to prevent audio
voltage from reaching the cathode of the limiter tube;
therefore, the cathode is held at a steady potential.
Audio voltage reaches the plate of V905A through
C920 and modulates current flowing through the tube.
Modulated current flowing through the limiter stage

A29-242-4

develops a voltage across R918. This voltage is
coupled through C921 to the first a-f amplifier stage.

Tubes V904B and V905B are employed in a delayed
avce circuit. The plate of V904B is coupled to the
plate circuit of V903, the third i-f amplifier, through
C918. A voltage divider consisting of resistors R914
and R915 is connected between +150 volts and ground.
The cathode of V904B is connected to the junction of
these resistors through isolating resistors R927 and
R926, thus providing a delay bias to the avc rectifier.
A second diode (V905B) is connected from the plate of
V903 (through C912) to the junction of resistors R927
and R926. During weak or no-signal conditions, the
junction of these resistors is approximately +25 volts,
preventing V904B from conducting until the peak signal
voltage at the plate of the third i-f amplifier exceeds
25 volts. As the signal voltage at the plate of the
third i-f amplifier increases, the conductance of

R90I-9
J310-9
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p—>>—= AUDIO
51 AMPLIFIER

c9
.033UF

AVC TO
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Figure 4-31, 250 Kc I-F Amplifier, Detector AVC Circuit, Simplified Schematic Diagram

UNLESS OTHERWISE INDICATED
RESISTANCE VALUES ARE IN OHMS,
AND CAPACITANCE VALUES ARE IN
MICROMICROFARADS.
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Figure 4-32. 250 Kc I-F Amplifier with Squelch and Selcal, I-F Amplifier, Simplified Schematic Diagram

V905B also will increase. This results in the voltage
at the junctionof R927and R926 becoming less positive,
allowing the avc diode to conduct. A more than
normally sensitive ave circuit is thus obtained using
only the avc diode. The d-c voltage obtained from
the avc rectifier is supplied to various tubes in the
equipment. The avc voltage supplied to V901 and
V902 is filtered by R920, C931, and R924. The avc
voltage supplied to the tuner unmit is filtered by R921
and C922.

4.9.7 250 KC I-F AMPLIFIER WITH SQUELCH AND
SELCAL. (FOR USE WITH 6185-4.)

The 250 kc i-f amplifier with squelch and selcal is
directly interchangeable with the 250 k¢ i-f ampli-
fier, with the exception of the squelch controls which
must be added to the pilot’s control circuits. Refer
to figures 8-25 through 8-28 and figure 2-16.

4.9.7.1 I-F AMPLIFIERS. Refer to figure 4-32. The
i-f amplifier stages of a 250 kc i-f amplifier
assembly are the same as were described under
paragraph 4.9.6.1 except for the variations caused by
the addition of squelch and selcal circuits. The plate
circuit of the second receiver mixer, V1006, located
in the tuner unit is completed through a mechanical
filter, FL901. This filter has a center frequency of
approximately 250 kc and a bandwidth of 6 kc. Output
of the filter is coupled to the grid circuit of V901.
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Tubes V901 and V902 provide two stages of i-f ampli-
fication, and output is coupled to a third amplifier
V903. Input from bfo tube V1202 also is coupled to
the grid circuit of V903. The i-f voltage developed in
the plate circuit of V903 is applied then to detector-
ave circuits. The plate impedance of each i-f ampli-
fier is tuned to 250 kc. Loading resistors are added
in the first and second i-f amplifier plate circuits to
obtain proper bandwidth. The avc bias is applied to
V901 and V902; V903 operates with the grid return
grounded. The cathode return of V902 is brought out
to terminal 2 of plug P901 to provide a connection for
an external sensitivity control.

4.9.7.2 DETECTOR-AVC CIRCUIT. Refer to figure
4-33. One half of duotriode V904 is used as the
detector. The signal voltage is coupled through C916
and applied to the cathode of V904A. The rectified
voltage appears across the series resistors R909 and
R916. A series-type noise limiter is employedby use
of CR905. One half of duotriode V904B is connected
in series with the first audio amplifier stage (V1301A)
in the a-f amplifier. Normal audio signals are
coupled from the detector output to V1301A control
grid. Sharp, high-amplitude noise impulses are
limited in amplitude to a nominal 60 per cent.

In operation, rectified voltage from the detector load
resistors (R909 and R916) is applied to the anode of



CR905. The anode of CR905 is positive, and the
cathode is negative, Capacitor C919 and resistors
R917 and R918 form a filter network to prevent audio
voltage from reaching the cathode of the crystal
noise limiter diode CR905; therefore, the cathode is
held at a steady potential. Audio voltage reaches the
anode of CR905 through C920 and modulates current
flowing through the crystal. Modulation current
flowing through the noise limiter diode, CR905,
develops a voltage across R918. This voltage is
coupled through C921 to the first a-f amplifier stage
(V904B).

Diodes CR901 and CR902 are employed in a delayed
avc circuit. The anode of CR902 is coupled to the
plate circuit of V903, the third i-f amplifier, through
C918. A voltage divider consisting of resistors R914
and R915 is connected between +150 volts and ground.
The cathode of diode CR902 is connected to the junction
of these resistors through isolating resistors R927
and R926, thus providing a delay bias to the avc
rectifier, CR902. A second diode CR901 is connected
from the plate of V903 (through C912) tothe junction of
resistors R927 and R926. During weak or no-signal
conditions, the junction of these resistors is ap-
proximately +25 volts preventing CR902 from con-
ducting until the peak signal voltage at the plate of

AVC TO T0
RF TUNER Z90I

SQUELCH

TO PLATE
vo03 CONTROL

col2
15
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the third i-f amplifier exceeds 25 volts. Since CR901
also will start conducting, the voltage at the junction
of R927 and R926 will become less positive, allowing
the avc diode to conduct even more. This results in
a more sensitive ave circuit than normally would be
obtained using only the avc diode CR902., The d-c
voltage obtained from the avc rectifier CR902 is
supplied to various tubes in the equipment. The ave
voltage supplied to V901 and V902 is filtered by
R920, C931, and R924. The avc voltage supplied to
the tuner unit is filtered by R921and C922, Capacitor
C902 and resistor R902 are decoupling for the avc.

4,9.7.3 SQUELCH CIRCUIT. Refer to figure 4-33.
A positive d-c voltage is applied to the grid of the
squelch control tube, V905A, through voltage dividing
resistors R930, R937, R938 and a Squelch Control
located on the control panel. Under no-signal con-
ditions this causes the tube to conduct, increasing
the bias on the first audio amplifier stage V904B to
cut off, thereby disabling the audio output to the audio
amplifier module. When a signal is present, r-f
voltage is coupled to the squelch control circuit
through coupling capacitor C915. The rectifyingaction
of diode CR904 applies a negative d-c voltage to the
squelch control grid, V905A, through resistor R936.
When the magnitude of this voltage becomes great

SELCAL
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AUDIO
OUTPUT

+27.5vDC
4

R939
470K R928
270K

Rol6
120K
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970K
AVC TO .
IF TUBES l VA4
c93l R924 CR902
G47UFS 270k IN458  R926
R9I4 18K
330K = =
+I50V —AANAN L 4
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-047UF T" 'iNass 2

NOTE:
UNLESS OTHERWISE INDICATED,
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ARE IN MICROMICROFARADS.
+250V

A29-266-3

Figure 4-33. 250 Kc I-F Amplifier with Squelch and Selcal Detector AVC, Squelch and Selcal Circuit,
Simplified Schematic Diagram
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Figure 4-34. A-F Amplifier, Simplified Schematic Diagram

enough to cancel the positive bias on the grid, the
tube ceases to conduct lowering the bias on the first
audio amplifier stage V904B and allowing the tube to
conduct normally. Audio signal to the grid of tube
V904B is obtained from the series noise limiter diode
through coupling capacitor C921.

The circuit also provides signal-to-noise squelch of
noise in the lower frequency noise spectrum through
the action of diode CR904 operating as an average
carrier detector and diode CR903 operating as a peak
audio noise detector. With stronglow-frequency noise
peaks, the detector action of diode CR903 adds to the
positive d-c bias voltage at the squelch control grid.
When this voltage exceeds the d-c negative voltage
furnished by the average detector diode, CR904, the
tube conducts disabling the first audio stage as
described in the opening paragraph of paragraph
4.9.7.3. The Squelch Control is adjusted by varying
the level of positive bias appliedto the squelch control
grid, V905A, through the action of a control located
on the pilot’s control panel.

4.9.7.4 SELCAL CIRCUIT. Refer to figure 4-33.
The selcal output is obtained by coupling to the noise
limiter diode through coupling capacitor C942, This
signal is connected to the high-impedance grid circuit
of a cathode follower stage, V905B, to obtain an im-
pedance transformation to a lower impedance. Output
is taken from the cathode through coupling capacitor
C925. Output level is maintained at 0.25-volt mini-
mum. Since the selcal circuit is coupledto the noise
limiter stage, output is maintained at full sensitivity
regardless of squelch setting.

4.9.8 A-F AMPLIFIER.,

As shown in figure 4-34, the audio amplifier unit con-
sists of two conventional a-f voltage amplifier stages
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driving a type 5686 pentode. Output of the detector
circuit in the i-f unit is applied tothe grid of V1301A.
The cathode return of V1301A is connected to AUDIO
control R109 located on the front panel. Audio volt-
age is amplified in the two triode sections of V1301
and applied to V1302,

Approximately 300 milliwatts of audio power isavail-
able from power pentode V1302. This audio power is
coupled to various circuits through transformer T1301.
One side of T1301 (pin 3) is connected to P1301-6
where it normally is grounded. The cathode return of
V1302 is connected to a contact of relay K1502 in the
power amplifier unit. This contact is grounded except
during operation of the PA centering circuit thus
muting the audio system during centering.

The audio output at the secondary of T1301 is applied
to a phone jack on the front panel (PHONE) and to
P301-6. Connection from a remote control position
can be made to P301-6.

Sidetone input to the audio amplifier is made through
isolating resistor R1303. Sidetone voltage isobtained
from two sources: during voice operation, sidetone
voltage is developed by rectification of the carrier;
during the CW operation, 400-cycle line voltage is
keyed by relay K804. For a discussion of the sidetone
circuit, see paragraph 4.9.11.1,

4.9.9 TUNING SERVO AMPLIFIERS,

4.9.9.1 GENERAL, For each servo a d-c signal pro-
portional to the displacement error of the driven
element (slug rack or PA tuning coil) is fed into a
chopper which converts it into a 400-cycle a-c signal
in phase quadrature with the line. This signal is
amplified by V601A and mixed with a derived rate
signal in the grid circuit of V601B. The combined



signal is amplified by V601B and V602. The control
winding of the servomotors are driven directly by
signal in the plate circuit of V602, The direction of
rotation of the motor depends upon the phase of the
control voltage which is determined by the polarity
of the d-c signal applied to the chopper.

4.9.9.2 CIRCUIT DESCRIPTION. The following de-
scription covers the simplified schematic diagram of
the PA servo amplifier shown in figure 4-35. The
circuit elements of the tuner servo amplifier are
identical except for external components. The dif-
ferences will be discussed in paragraph 4.9.9.4.
Output from the phase discriminator operatingaround
the power amplifier stages is fed to chopper G601.
Capacitors C612, C613, and C601 are bypass capaci-
tors to keep stray pickup on the input leads ata
minimum. The chopper acts to convert the input
signal into approximately square pulses of 400-cycle
signal. This signal is coupled to the grid of V601A
through capacitor C602. Capacitor C602 isolates the
grid of V601A from the ground reference of the
chopper. This allows the grid of V601A to swing
either way from the average value or center line
of the square wave input from the chopper. This
doubles the signal amplitude which can be applied to
V601A without exceeding its grid base. The signal is
amplified and appears across plate load resistor
R607. The signal voltage then is coupled through
capacitor C605 to the grid circuit of V601B. Resistor
R603 is the grid resistor for V601B. Also in the grid

C605
-0068UF

ERROR
CONTROL
VOLTAGE ok
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circuit of V601B, a derived rate signal is mixed with
the error signal., This derived rate signal is coupled
from the output stage through transformer T601. Re-
sistor R608 acts as a load and matching resistor for
T601. Resistor R602 is the cathode resistor for
V601B. The combined signals are amplified and
appear across plate load resistor R605. This voltage
then is coupled through capacitor C606 to the grid of
V602. The signal voltage is amplified in V602 and
appears across the bridge circuit in the output.
Capacitor C610 tunes the servomotor to 400 cycles.
Servomotor B1501 (located in the PA amplifier unit)
rotates in the proper direction until the phase dis-
criminator is balanced again and has no output error
signal to drive the servo amplifier unit. The system
then is in balance.

4,9.9.3 RATE BRIDGE. In order to have a smoothly
functioning system, the feedback from the output stage
should be proportional to motor speed. An effective
method of deriving a signal proportional to motor
speed is illustrated in figure 4-36. This method is
based upon the fact that the two-phase servomotor
may be treated electrically equivalent to a series
combination of its stalled impedance and a generator
representing the counter emf. This counter emf is
closely proportional to the motor speed. Inthebridge
circuit of figure 4-36, it can be shown that the two
independent conditions for balance are as follows:

R1R4 = RgR3 and R{R4Cy = Lg

TO
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Figure 4-35. PA Servo Amplifier, Simplified Schematic Diagram
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Notice that the two equations have nofrequencyterms.
Theoretically, the bridge is balanced ideally at all
frequencies. With the bridge balanced, no voltage
from the power source can appear at V, since the
power is applied across the other diagonal of the
bridge. However, since g is in one leg only,a voltage
proportional to motor speed will appear at V, which
is the bridge output. It was pointed out in connection

with the balance equations given above that

ideal

balance is independent of frequency. However, Rg
and L3 do vary with frequency, and the bridge can be
made to balance only at 400 cps. This limits the loop
gain that can be utilized through V601B and V602, the

output bridge, and T601,

4,9.9.4 TUNER SERVO AMPLIFIER, As mentioned
above in paragraph 4.9.9.2, the two servo amplifiers

are identical internally. In the case of the

tuner

servo amplifier, the error voltage is derived from a
discriminator circuit in the tuner unit, and the servo

amplifier drives motor B102 located on the

front

panel. The servo amplifier unit plugs into J312 in-

stead of J311.
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Figure 4-38. Sidetone Circuits, Simplified Schematic Diagram

4.9.10 RELAY UNIT.

Refer to figure 4-37. The relay unit consists of four
relays and voltage regulator tube. The function of
each relay is discussed below. The plate of voltage
regulator tube V801 is connected through current-
limiting resistor R801 to +250 volts. A regulated
+150 volts is developed across tube V801 and used to
supply various screen-grid voltages in the equipment.

4.9.10.1 SEQUENCE RELAY K80l1. Relay K801 is
energized during the channeling sequence. Contacts
of the relay perform the following functions:

a. Energize the PA band centering circuit.

b. Open dynamotor start circuit during channeling.
c. Open the keying circuit.

d. Provide a ground pulse to the antenna coupler.

4.9.10.2 TUNER CENTERING RELAY K802. Relay
K802 is energized through contacts of relay K801
when a new channel is selected. Contacts of the
relay perform the following functions:

a. Provide a self-locking ground during table cen-
tering operation.

b. Connect the table centering information to input
of tuner servo amplifier,

4.9.10.3 PHONE-CW RELAY K803. Relay K803 is
energized by the PHONE-CW switch at the remote
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control position. (In the energized position, the equip~
ment is operating on CW,) Contacts of the relay
perform the following functions:

a. Remove voltage from screen grids of modulator
tubes V1404-V1405, and ground the screen grids.

b. Ground avc voltage supplied to the tuner unit.
c. Provide operating ground for bfo tube V1202.
d. Complete sidetone circuits.
4.9.10.4 KEYING RELAY K804. Relay K804 is
energized by either a key or microphone. Contacts of
the relay perform the following functions:
a. Complete sidetone circuit to TB1801.
b. Open bfo cathode circuit.

c. Provide chopper ground to antenna coupler,

d. Complete cathode keying circuitsfor tubes V1201,
V1003, V1004, V1010, and V1011,

4.9.11 CONTROL CIRCUITS.

4.9.11,1 SIDETONE CIRCUIT. Seefigure4-38. Side-
tone is provided in both the phone and CW positions to
supply monitoring information on all transmission.
During CW transmissions, a keyed 400-cps voltage
indicates that keying relay K804 has operated. A6.3-
volt, 400-cps voltage is applied to the CW SIDETONE
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control (R107) as shown in figure 4-38. The desired
voltage level is taken from the control and applied to
the input of audio amplifier V1301A through contacts
of phone-cw relay K803 and keying relay K804.
(Relay K803 is shown in the phone position in figure
4-38.)

Sidetone is provided during voice transmissions by
rectification of the carrier. The rectifier circuit is
shown in figure 4-38. Voltage then is applied to the
audio amplifier through a circuit similar to that used
for CW sidetone. In this case, R106 is the PHONE
SIDETONE control.

Note that the sidetone voltage in both cases is applied
to terminal 23 of TB1801. If desired, the sidetone can
be coupled then to the input of an interphone circuit.
If this is not done, a jumper must be connected
between terminals 22 and 23 of TB1801, as shown, in
order to supply sidetone input to V1301A,

Effective with the serial numbers noted onfigure 8-10,
sidetone connections are made to 30 and 31 on P302,
and 30 and 31 are shorted together on J1802. Pins 22
and 23 are used for FSK connections.

4.9.11.2 CHOPPER DISABLING CIRCUIT. See
figure 4-39. A disabling circuit prevents operation of
the power amplifier servo amplifier unless the trans-
mitter is keyed or the PA centering circuit is oper-
ating. Under either of these conditions, a grounding
circuit is supplied to the chopper coil (G601) of the
PA servo amplifier unit through contacts of keying
relay.K1501 or centering relay K1502.
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Figure 4-39. Chopper Disabling Circuit, Simplified
Schematic Diagram
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Figure 4-40. Keying Circuits, Transmit,
Simplified Schematic Diagram

4.9.11.3 KEYING CIRCUITS. See figures 4-40 and
4-41. Three keying relays are used to provide the
various keying functions: K804, K1001, and K1501.
All three relays operate when either the key or
microphone button is operated. Relay K804, located
in the relay unit, provides a ground return for the
transmitter tubes of the tuner unit. As indicated in
figure 4-40, this circuit is opened by contacts of
relay K1502 during centering operations in the power
amplifier.

Relay K1001, located in the tuner unit, performs
several functions, as shown in figure 4-42. One set
of contacts grounds the receiver input circuit during
the transmit position. A second set of contacts con-
nects the cathode of second r-f amplifier V1009 di-
rectly to ground for increased gain and opens the
cathode circuit of first receiver mixer V1005 and
first r-f amplifier V1008. A third set of contacts
opens the cathode circuits of second receiver mixer
V1006. The fourth set of contacts removes avc
voltage from the grid of V1009 and transfers the grid
to ground.

The bfo tube, V1202, is operated by grounding the
cathode through contacts of phone-cw relay K803 and
keying relay K804. See figure 4-41.

Relay K1501, located in the power amplifier unit,
switches the antenna from receiver input to trans-
mitter output, grounds the receiver input, removes
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Figure 4-41. Keying Circuits, Receive,
Simplified Schematic Diagram

the ground from the PA discriminator output allowing
the automatic tuning circuit to function, and provides
a ground for the PA servo amplifier chopper.

4.9.11.4 TUNER MUTING CIRCUIT. Refer to figure
4-42, Under certain conditions, the r-f tuner unit
could supply drive to the power amplifier and operate
the Antenna Tuner during channeling operations if
precautions were not taken to prevent this. This
would allow the Antenna Tuner to tune upon a random
frequency and then break the automatic keying circuit
of the Transceiver resulting in improper tuning. To
prevent this from occurring, the second transmitter
mixer, V1003, is biased to cutoff whenthe tuner servo
amplifier is in operation.

A fixed positive voltage is applied to crystal diode
.CR1006 through resistor R1044. Signal voltage from
the plate of tuner servo amplifier tube V602 also is
applied to the crystal diode. During tuner channeling
operations, the a-c voltage from V602 is sufficient to
overcome the positive d-c voltage, and CR1006 con-
ducts. The resultant negative voltage developed
across R1050 is filtered by capacitor C1123 and
applied to the control grid of mixer tube V1003
through isolating resistor R1015, biasing the mixer
and preventing drive voltage from reaching the power
amplifier.

4.9.12 POWER SUPPLY.

All power necessary to operate Transceiver 618S-1
is obtained through the operation of Power Supply

SECTION 1V
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416W-1 in conjunction with the main power source.
The power input requirements for the 416W-1 are as
follows:

27.5 volts - 30 amperes
115 volts - 380-420 cps, single phase - 30 watts
115 volts - 320-1000 cps, single phase - 150 watts

The 27.5-volt d-c input to the power supply is applied
through the operation of the OFF-PHONE-CW switch
at the remote control position. Placing this switch in
either PHONE or CW position provides a circuit for
operating relays K1602 and K1603. When the contacts
of K1602 and K1603 close, all of the power supply cir-
cuits except the dynamotor are completed. Switches
S1601 and S1602 are manually operated thermal cut-
out switches in the +27.5-volt input leads to the start
relays and the dynamotor.

4.9.12,1 DYNAMOTOR. A dynamotor provides plate
and screen voltage to the modulator and power ampli-
fier units. To prevent operation of the dynamotor
during channeling, the dynamotor start relay (K1601)
coil is connected to 27.5 volts d-c through contacts of
sequence relay K801. This relay, which is energized
during channeling, opens the circuit from 27.5 voltsto
K1601. Also, to prevent operation of the dynamotor
before bias has been applied to the power amplifier
and modulator tubes, relay K1604 has been added to
the bias supply. Relay K1604 is not energized until
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Figure 4-42. Tuner Muting Circuit,
Simplified Schematic Diagram
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Figure 4-43. Transceiver 618S-1, Filament Circuits, Simplified Schematic Diagram

bias has been produced. When thisrelay isenergized,
contacts close which allow completion of the K1601
relay coil through the OFF-PHONE-CW switch at the
remote control position. If, for any reason, bias
should be cut off, K1604 and K1601 will open, and
the high-voltage supply will be removed from the
transmitter.

In the CW position, relay K1601 is energized at all
times. In the PHONE position, relay K1601 is ener-
gized only when the push-to-talk button on the micro-
phone is closed. The 27.5-volt input lead to the
dynamotor is filtered by capacitors C1603, C1604,
and inductor L1603. The negative side of the dyna-
motor is grounded to the chassis. Two high-voltage
outputs are taken from the dynamotor, +600 volts and
+250 volts. The 600-volt output is filtered by in-
ductor L1605 and capacitor C1607 and supplies plate
voltage to the power amplifier and modulator tubes.
The 250-volt output is filtered by inductors L1604
and L1601 and dual capacitor C1608. This output
supplies screen voltage to the power amplifier and
modulator tubes and plate and screen voltage to the
audio driver in the modulator and drivers V1010 and
V1011,

4.9.12,2 A-C VOLTAGES. The a-c input voltage
supplied by the primary source is applied through
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contacts of starting relay K1603 to circuits in the
power supply and directly to the 618S-1., The 115-
volt, 400-cps voltage is connected directly to the
Transceiver to supply one winding of each servo-
motor, B102 or B1501. This voltage also is applied
through dropping resistor R1606 to transformer T1601.
The secondary voltage of 6.3 volts is used to supply
both the chopper coils in the servo amplifier units
and sidetone voltage during CW operation. The L1606
is an autotransformer used to obtain an 18-volt,
400-cps supply. This voltage is not usedinthe 618S-1
installation. The 115-volt, 400-cps input lead is used
by F1602, which is mounted on the front panel of the
power supply. The 115-volt, 380-1000-cps voltage is
supplied to two selenium rectifier circuits in the
416W-1 and to blower motor B101 on the front panel
of the transmitter-receiver. This voltage is pro-
tected by fuse F1601 which is mounted on the front
panel of the power supply.

4.9.12.3 SELENIUM RECTIFIER CIRCUITS. Two
selenium rectifier circuits are included in Power
Supply 416W-1. The 115-volt, 320-1000-cps voltage
is applied to a voltage doubler circuit to obtain 250
volts d-c. The doubler circuit includes dual capacitor
C1601 and selenium rectifiers CR1601 and CR1603.
Resistor R1601 limits surge current when power is
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Figure 4-44. Transceiver 618S-4, Filament Circuit, Simplified Schematic Diagram

applied to the circuit. Output of the doubler is
filtered by inductor 11602 and dual capacitor C1602.
Resistor R1602 is a bleeder resistor. The 250-volt
d-c supplies plate and screen voltage to varioustubes
in the 618S-1. The 115-volt, 320-1000-cps voltage
also is supplied to a low~voltage selenium rectifier
circuit. Voltage is applied to rectifier CR1602
through current-limiting resistor R1603. Two diode
load circuits are connected across the output. One
circuit, consisting of load resistors R1604-R1605 and
filter capacitor C1606, supplies a -65-volt d-c bias
voltage to the PA tubes. The second circuit, con-
sisting of resistors R1609 and R1607, potentiometer
R1608, and filter capacitor C1611, supplies an ad-
justable negative voltage to bias modulator tubes
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V1404 and V1405. Capacitor C1605 is a filter ca-
pacitor common to both output circuits.

4.9.13 FILAMENT VOLTAGE.

The +27.5-volt d-c filament voltage is supplied by the
primary power source. The filament voltage is ap-
plied to the series-parallel connected filaments of
the 618S-1 through contacts of starting relay K1602.
A simplified diagram of the filament circuit of the
618S-1 is shown in figure 4-43. A simplifieddiagram
of the filament circuit of the 618S-4 is shown in
figure 4-44. Series-dropping resistors are used to
obtain correct operating voltages in the various
filament circuits.
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SECTION V
INSPECTION AND PREVENTIVE MAINTENANCE

5.1 INTRODUCTION.

This section provides information for the inspection
and preventive maintenance of Transceiver 618S-1
and 618S-4 and their associated system components.
Before attempting to service and test this equipment,
it is essential that maintenance personnel be
thoroughly familiar with the make-up of the equip-
ment and reasonably familiar with its principles of
operation (refer to section IV). Throughout this
section, references are made to meter indications,
attenuator settings, etc. of various pieces of test
equipment. These indications are not necessarily
equipment specifications but are approximate values
encountered on a large number of properly operating

components. It is possible that the equipment will
operate properly with varied indications from those
stated since many variable factors are involved. It
is absolutely essential, however, that the test equip-
ment in use be -calibrated properly, terminated
properly, and otherwise in excellent condition.

5.2 TEST EQUIPMENT AND SPECIAL TOOLS.

5.2.1 TEST EQUIPMENT.

The test equipment listed in table 5-1 or equipment
of equal or superior characteristics must be in the
performance of the tests required by this handbook.

TABLE 5-1. TEST EQUIPMENT REQUIRED

ITEM AND TYPE
ITEM NO., OF EQUIPMENT CHARACTERISTICS OR DESCRIPTION
1 Signal Generator, Measurements Frequency Range - 75 ke to 30 mc.
Corporation Model 65B or
equivalent Frequency Accuracy - +0.5%.
Output Voltage - Continuously variable from
0.1 uv to 2.2 volts.
Output Impedance - 50 ohms.
2 Audio Oscillator, Hewlett- Frequency Range - 20 to 20,000 cps.
Packard Model 200C or
equivalent Output Voltage - 22.5 volts into 500-ohm
load.
3 A-C Vacuum-Tube Voltmeter Frequency Range - 10 to 150,000 eps.
Ballantine Model 300A or
equivalent Voltage Range - 0.001 to 100 volts rms.
Input Impedance - 500,000 ohms, 30 uf.
4 R-F Vacuum-Tube Voltmeter, Frequency Range - 20 cps to 50 mec.
General Radio Model 726A or
equivalent Voltage Range - 0.1 to 150 volts.
Input Impedance - 6 megohms, 6.6 uf.
5 D-C Voltmeter, Electronics Input Impedance - 11 megohms.
Design Model 100 or equivalent
Ranges - 0/3/10/30/100/300/1000.
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TABLE 5-1. TEST EQUIPMENT REQUIRED (Cont)

ITEM AND TYPE

ITEM NO. OF EQUIPMENT CHARACTERISTICS OR DESCRIPTION
6 Oscilloscope DuMont Model Input Impedance - 2.0 megohms, 50 uuf.
304A or equivalent
7 Noise and Distortion Analyzer,
Hewlett-Packard Model 330D
or equivalent
8 Frequency Measuring Device, Accuracy - 0.015%.
51J-4 Receiver or equivalent
9 Dummy Load, Bird Model 67
or equivalent

10 Primary Power Source 27.5 volts d-c at 300 amp continuous
and 100 amp on starting; 115 volts, 380-420
cps at 180 watts.

11 Power Supply 416W-1 Capable of delivering 250 v, 600 v, -50 v,
and -65 v; 6.3 v 500 cps.

12 Telegraph Key

13 Carbon Microphone Hand-held microphone with push-to-talk
switch, cord, and plug.

14 Dummy Microphone A device for connecting the audio oscillator
to the microphone terminals of the Trans-
ceiver in such a manner as to simulate the
action of a real microphone. It shall consist
of a matching transformer or pad having a
low-impedance output circuit capable of
carrying the microphone current and having
a resistance of 82 ohms in the audio output
lead. Refer to figure 2-3.

15 Monitor A headset or loud-speaker with amplifier and
volume control, if desired, including a trans-
former or other means for making the input
impedance at least 10,000 ohms.

16 High-Impedance Headphones Approximately 300 ohms impedance.

17 Audio Load, Daven Model OP182

18 Decade Box Range - at least 18-56 ohms.

19 Set of Ten Test Crystals May be ordered from Collins, part no.

540 5855 002.
20 Two coaxial cables for connection RG-8/U and RG-58/U coaxial cable.
between Transceiver, dummy
load, and signal generator Refer to table 1-2 and section II.
21 Necessary interconnecting Refer to section II.
cables between components
22 614D-1, 614D-2, 614D-3, or
614C-2 Remote Control Unit
23 Alignment Tool Must be of nonconducting material.
24 Gauge Block Must be nonmagnetic metal exactly 1.375

inches wide, thin enough to slide between
the coil shields of the r-f tuner and long
enough to be placed under the tuning rack.

5-2

f AN



5.2.2 SPECIAL TOOLS.

Table 5-2 lists special tools available and recom-

618S-1.
nance kit

mended for the proper maintenance of Transceiver kit.

These tools are
which may be acquired as a unit.
Figure 5-1 illustrates the equipment included in the

SECTION V
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included in a mainte-

TABLE 5-2. SPECIAL TOOLS AVAILABLE FOR MAINTENANCE

NAME

MANUFACTURER AND PART NUMBER

APPLICATION

Maintenance Kit for
618S-1 which contains
the following items:

Gauge Block

Dial Gauge, Mounting
Bracket

Dial Gauge, Model
665-F1

7-Pin Tube Socket
Adapter

9-Pin Tube Socket
Adapter

Octal Tube Socket
Adapter

Alignment Tool, Kleer
Aligner

Set of Ten Test
Crystals

Maintenance Kit Case

Tube, Pins Straightener
(Not included in kit)

Collins Radio Company
(CPN) 540 6649 003

Collins Radio Company
(CPN) 540 5369 002

Collins Radio Company
(CPN) 540 9984 003

L.S. Starrett Company
(CPN) 024 0160 00

Alden Products Company
Catalog no. 977STMIN

Alden Products Company
Catalog no. 999STMIN

Alden Products Company
Catalog no. 988STTO

Insuline Corp. of America
Catalog no. 1006

Midland Manufacturing Co.
(CPN) 540 5855 002

Part no. and frequency of

crystals

(CPN) Frequency
290 2482 00 2250 ke
290 2483 00 3250 kc
290 2487 00 1750 kc
290 2738 00 3093.75 ke
290 2866 00 2500 ke
290 2867 00 3000 ke
290 2869 00 2000 ke
290 2870 00 2750 ke
290 2479 00 2050 ke
291 8168 00 3500 ke

Collins Radio Company
(CPN) 540 5849 005

Star Expansion Bolt Co.
(CPN) 024 0025 00

Maintenance of Transceiver 618S-1.

Alignment of R-F Tuner Unit.

Alignment of R-F Tuner Unit.

Alignment of R-F Tuner Unit.

Voltage and Resistance
Measurements.

Voltage and Resistance
Measurements.

Voltage and Resistance
Measurements.
Alignment of Transceiver 618S-1.

Test over-all alignment
of Transceiver 618S-1.

Container for special tools.

Straighten tube pins.
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Figure 5-1. Tools Included in 618S-1 Maintenance Kit

5.2.3 TEST SET 478H-1.

Available in addition to the maintenance kit is the
478H-1 Test Set which was specifically designed for
trouble analysis and alignment of Transceiver 618S-1.
It consists of a chassis with a main panel on which
are mounted jacks which mate with plugs for all
modules of the 618S-1. The 478H-1 is capable of
making a ‘‘go-no go’’ check and aligning each unit.
Also, a band switch is provided and a method of
checking continuity on switch and relay contacts.
Since the units are exposed (figure 5-2), when
plugged into the 478H-1, voltage and resistance
measurements and trouble shooting are made
quite convenient.

A maintenance kit also is available. The equipment
listed in table 5-2 may be purchased separately, if
desired.

Power is supplied to the 478H-1 by associated Power
Supply 413F-1. The 413F-1 operates from 115 volts,
60 cps. Output of the power supply is transferred to
the test set by means of a cable which is attached
permanently to the test setand plugged intothe rear of
the 413F-1. The unit is supplied with detachable
mounting brackets for use in standard test rack
mounting if desired.
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5.3 MINIMUM PERFORMANCE STANDARDS.
5.3.1 PREFLIGHT INSPECTION AND TEST.

Certain operating checks must be made by the pilot
or radio operator prior to actual operation. Careful
observance of these procedures will reduce the
chance of equipment failure in service since any
abnormal conditions may be reported quickly to
maintenance personnel if correction is beyond the
scope of the operator. A thorough inspection of the
complete installation should be made before power is
applied to the equipment and before any adjustments
or tests are begun.

5.3.1.1 PREFLIGHT INSPECTION. Inspect the
618S-1 installation for the following:

a. Antenna and terminal connections to Antenna
Tuner 180L-( ) must be secure.

b. Connections between Antenna Tuner 180L-(),
Power Supply 416W-1, Remote Control Unit 614D-( ),
or 614C-2, and Transceiver 618S-1 or 618S-4 must
be secure.

c. Cable connectors must be tightened properly.
Tighten locking rings by hand if necessary. Inspect
cables for broken wires and loose connections.

~



d. Inspect installation Shockmount 350S-1 or 350S-3,
350D-3, and 350T-1 to make certaintheyare anchored
securely to the radio equipment shelf and capable of
sustaining severe vibration.

e. Make sure the component cover fasteners are
tight.

f. Microphone, headset, and key cords must be un-
broken and securely in place.

g. Check primary power source connectionsto make
certain that no short circuits exist in the input power
lines.

5.3.1.2 PREFLIGHT TEST. Test the 618S-1 Trans-
ceiver installation according to the procedures listed
in steps a. through m.

a. Place the OFF-PHONE-CW switch in the PHONE
position. Allow approximately 10 minutes warmup

time for the equipment before beginning this portion
of the test.

b. Set the meter selector on the front panel of the
618S-1 to the 28 V. position. The meter should indi-
cate in the red portion of the scale. Check the 250 V.
position. Indication should be within the red area.

SECTION V
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c. Select a band 1 channel (2 to 3.75 megacycles).
Allow the equipment to complete its tuning cycle.

NOTE

Extreme care should be taken to avoid inter-
ference with any local communication channel.
After each new channel is selected, listen in
the headphones to determine if the channel is
in use before proceeding with the preflight
test.

d. Turn the meter switch to the P,A. GRID position.
Press the microphone push-to-talk button, and check
to see that the meter reading is 3 or greater.

e. Turn the meter selector to the P.A. PL. position,
and press the microphone push-to-talk button. The
meter should read within the red area of the scale.

f. Turn the meter selector to the MOD. PL. position,
and press the push-to-talk button. The meter should
read below 2 on its scale without modulation. Talk
normally into the microphone, and watch the meter
for higher indications. Modulation peaks may show a

A29-169-P

Figure 5-2. Test Set 478H-1 and Power Supply 413F-1
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meter indication of 6 or more. Listen in the head-
phones to monitor sidetone while talking.

g. Release the microphone push-to-talk button, and
listen in the headset for background noise, an indication
of normal receiver sensitivity. The Volume and
R-F Gain controls should be at maximum output for
this check.

h. Repeat the steps outlined above, selecting a channel
in each of the remaining three bands.

i. If Antenna Tuner 180L-( ) is located in a position
where the swr meter on its front panel can be observed,
check this meter on each channel tested. The meter
reading should be 3.5 or lower.

j. Operate the channel selector from the 2.0-mc
channel to the 25.0-mc channel. Transceiver 618S-1
should tune in 8 seconds or less; Antenna Tuner
180L-() should complete its tuning cycle in 22
seconds or less.

NOTE

When checking cycling time, remember that
the 618S-1 must be keyed manually before the
180L~( ) will function if the system is con-
nected for ‘‘radio silence’’ operation.

k. If any tuning cycle continues 45 seconds or more
without obtaining correct tuning conditions, a time-
delay relay (K711) in the 180L-( ) will operate ther-
mally preventing further operation of the 618S-1
system. If this occurs, wait for at least 60 seconds
before attempting to start a new tuning cycle. If the
system will not tune, check the antenna circuit for
faults. Do not change channels more than once a
minute. If channeling occurs attoo frequent intervals,
heat will build up in relay K711 preventing the
180L-( ) from completing its tuning cycle.

The maximum duty cycle of Antenna Tuner
180L-() is five minutes ‘“R-F ON’’ and five
minutes ¢‘‘R-F OFF.,” To insure reliable
operation, do not exceed this duty cycle.

1. Place the OFF-PHONE-CW switch in the CW
position, and select an active CW channel. Operate
the BFO control to determine if the CW tone is vari-
able in frequency.

m. When tactical restrictions permit, check the
618S-1 installation by two-way communication with a
ground station or another aircraft.
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5.3.2 DAILY INSPECTION,

The daily inspection is included to determine the
general condition of the equipment and detect any
major maladjustments. The inspection is not de-
signed to show slight wear or aging of components.
Perform a preflight inspection as outlined in para-
graph 5.3.1.1 for the daily inspection.

5.3.3 50 HOUR INSPECTION.

Periodic inspections of the equipment require removal
of the various units from the aircraft to a test bench
for visual inspection and tests by maintenance tech-
nicians. For a complete inspection procedure for
Antenna Tuner 180L-( ), refer to the instruction book
shipped with the Antenna Tuner.

a. Remove Transceiver 618S-1 from Shockmount
350S-1. Loosen the fasteners holding the case in
place, and slide the Transceiver from the case.

b. Remove the servomotor drive assembly and
Autopositioner assembly from the front panel, taking
care to prevent damage to the couplers.

c. Inspect gears and bearings. If lubrication is
necessary, lubricate according to instructions given
in paragraph 5.5.

d. Inspect other components for deterioration or
other defects, and replace as necessary.

e. Remove each plug-in unit, and inspect for loose
connections, undue heating of components, deteriora-
tion, etc. If lubrication appears necessary in any
unit, lubricate according to instructions given in
paragraph 5.5. ’

f. Repeat the above procedures for Power Supply
416W-1 and Remote Control Unit 614D-( ) or 614C-2.

5.3.4 150-200 HOUR INSPECTION.

The 150-200 hour inspection includes a thorough
inspection of all mechanical and electrical' parts within
the 618S-1 Transceiver and its associated system
components. Following a maximum of 200 hours but
not less than 150 hours service, the 618S-1 and its
associated system components should be removed
from the aircraft and placed in a well-equipped main-
tenance shop for complete bench checks. Steps a.
through p. list the inspection procedures to be
followed during each 150-200 hour inspection.

a. Remove all major components from the aircraft,
and place them on the test bench. To remove the
618s-1, 180L-( ), and 416W-1 from their mountings,
disconnect all cables and unfasten the safety wires.
Loosen the knurled fasteners or wing nuts, and pull
the equipment forward. Remote Control Units also
should be removed at this time.
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b. Check mechanical operation of selector knobs
and switches.

c. Remove the covers from the 618S-1, 180L-(),
and 614C-2 (if in use). To remove the 618S-1 from
its cover, loosen the two Dzus fasteners at the rear
of the cover, and pull the chassis forward. The
614C-2 cover is secured with two Dzus fasteners at
the rear of the unit. The 180L-( ) is removed from
its case by loosening six machine screws located at
the lower edges of the cover. The front panel cover
of the 618S-1 Transceiver is secured by four machine
screws. The bottom plate of Power Supply 416W-1
should be removed by extracting four machine screws.

d. Remove dust from the inside of the components
with a jet of clean, dry air.

e. Examine resistors, capacitors, wiring insulation,
and cabling for evidence of overheating and cracking.

f. Check wiring and terminals for loose connections.

g. Remove the air filter from the 618S-1 cover.
Wash the filter in hot water and a solvent of strong
soap solution. Rinse with clear water and dry. Dip
the filter in (SAE-20) oil, and drain for 24 hours.

h. Inspect gears and bearings for wear. If lubri-
cation is necessary, follow the procedure outlined in
paragraph 5.5.

i. Unfasten and remove the end bell covers of
dynamotor D1601.

j. Remove dust and dirt from the dynamotor and
end bell covers using clean, dry air or a soft cloth.

k. Remove and inspect dynamotor brushes being
extremely careful not to nick or mark the edges of
the brushes. Note the position and location from
which each of the brushes is removed so that they
may be replaced in the same position.

1. Check dynamotor commutators for excessive
wear, dirt, and other defects. A highly polished com-
mutator is desirable. However, a dark-colored com-
mutator surface should not be mistaken for one which
is burned. If the surface of the commutator is dirty,
clean with a lint-free cloth moistened in carbon
tetrachloride, and wipe dry. If the commutator is
grooved, replace the dynamotor. Avoid finger marks
on the commutator.

m. Secure dynamotor brushes in their holders
making certain that they are replaced in exactly the
same position from which they were removed.

NOTE

Replace brushes which are worn to approxi-
mately one fourth inch or less. Check each
new brush in its holder to see that it can
move freely without being excessively loose.
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n. Check dynamotor bearings to see that they are
lubricated properly. If grease is needed, pack one
third of ball race with MIL-G-3278 grease.

0. Reassemble the 6185-1 Transceiver components,
and replace in the aircraft.

p. Perform a preflight test, paragraph 5.3.1.2.
5.3.5 DETAILED PERFORMANCE TEST.

The following tests present a method of checkingeach
function of the 618S-1 Transceiver and its system
components. The detailed performance tests may be
used to verify defects of functions within a particular
component and as a final test after isolation and
correction of trouble. The tests are designed for use
with the test equipment listed in paragraph 5.2.1.
The main chassis of the 618S-1 should be removed
from its cover and placed in a bench test setup
similar to that illustrated in figure 2-2. The cabling
between the 618S-1 and its associated system com-
ponents should simulate that of an actual aircraft and
should be in accordance with figure 8-25, 8-26, 8-27,
or 8-28 depending on the Remote Control Unit in use
with the particular installation. Refer to figures 2-1
and 2-2, and table 5-1.

| WARNING .

Certain plate voltages used in the 618S-1
equipment are dangerous to life (600 volts).
When operating the 6185-1 Transceiver re-
moved from the dust cover, special care must
be taken to avoid contact with tube plate caps
and circuit wiring carrying high voltage. Keep
clothing, cleaning rags, etc., away from the
mechanical drive of the 6185-1 where there is
a chance of these items being caught in the
gear mechanisms. Always discharge high-
voltage filter capacitors before attempting
work on any of the 618S-1 system.

5.3.5.1 RECEIVER
following operations:

SENSITIVITY. Perform the

a. Connect test crystals to the r-f crystal oscillator
subassembly as listed in table 5-2.

b. Connect the signal generator tojackJ109. Adjust
for an output of 2.75 megacycles at 1000 microvolts,
modulated 30% at 1000 cps. Use the frequency meter
to calibrate the signal generator.

c. Connect an output meter to J101, and adjustto the
500-milliwatt range with an internal impedance of 300
ohms.

d. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.
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e. Operate the channel selectors to the A4 position
(2.75 megacycles).

f. Adjust the Volume and R-F Gain (Phone) con-
trols for maximum output. The R-F Gain (Phone)
control (R2602 on Remote Control Unit 614C-2) is a
screw driver adjustment at the rear of the 614C-2
Remote Control Unit, and the Volume control is the
small knob on the 614C-2 front panel. Volume con-
trols for the 614D-() Remote Control Units are
accessory kit controls located concentric to the
channel selector controls. Refertoparagraph2.4.1.4.

g. Adjust the AUDIO control (R109 on the 618S-1
front panel) for an audio power output of 300 milli-
watts as read on the output meter.

h. Reduce the output level of the signal generator
to 5 microvolts. The output meter should indicate
not less than 100 milliwatts.

i. Remove the modulation. The signal-plus-noiseto
noise ratio should be at least 6 db (modulation on to
modulation off ratio of 4 to1asread on output meter).

j. Operate the OFF-PHONE-CW switch to the CW
position, and remove the modulation.

k. Remove the output meter from J101. Connect a
headset to terminal b of P2601 if 614C-2 is in use or
to pin 43 of TB1801 if 614D-( ) is in use.

NOTE

When a 300-ohm headset such as the H-1/AR
is connected to either the PHONE jack or to
terminal b of P2601 on 614C-2, the output
meter should be removed from jackJ101. The
output meter and a low-impedance headset
should not be connected across the audio out-
put terminals at the sametime, or transformer
T1301 will be mismatched, and the test results
will be inaccurate. A high-impedance monitor
such as described in table 5-1 may be used in
parallel with the output meter if it is desired
to monitor the audio signal during test
procedures.

1. Adjust the BFO control for a signal of approxi-
mately 1000 cps.

m. Remove the headset, and replace the output
meter. Observe the power output indication on the
output meter with the signal generator adjusted to 5
microvolts output. The output meter should indicate
at least 100 milliwatts.

n. Remove the r-f input signal, and observe the
indication of the output meter. The reading should
change at least 10 db (indication in the ‘‘R-F ON’’
position at least 10 times that in the ‘“R-F OFF”
position).
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0. Repeat the sensitivity measurements outlined in
steps a. through m. for frequencies listed in table
2-1. It is not necessary to rotate the AUDIO control
(step g.) after it has been set correctly.

5.3.5.2 RECEIVER SELECTIVITY. The test crystals
listed in table 5-2 should be inserted for the following
procedures. Perform the following operations:

a. Connect the output meter to the PHONE jack, and
adjust it to the 500-milliwatt range with an internal
impedance of 300 ohms.

b. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.

c. Connect a vacuum-tube voltmeter to terminal 5
of jack J310. Adjust the vtvm to read on the negative
3-volt scale.

d. Connect the signal generator tojackJ109. Adjust
the signal generator to 2.75 megacycles with the fre-
quency meter and the output level to minimum r-f
unmodulated.

e. Operate the channel selectors to the A4 position
(2.75 megacycles).

f. Adjust the signal generator output level for a
reading of exactly negative 1 volt d-c on the vivm.

g. Double the signal generator output level, and
detune both above and below 2.75 megacycles. Observe
the frequencies on the frequency meter where the
reading on the vivm returns to negative 1 volt d-c.
The difference between the two frequencies is anindi-
cation of the receiver bandwidth at the 6-db point and
should be at least 5.5 kilocycles.

h. Increase the output level of the signal generator
to 1000 times that determined in step f., and detune
both above and below 2.75 megacycles. Observe the
frequencies on the frequency meter where the read-
ing on the vtvm returns to negative 1 volt d-c. The
difference between the two frequencies isan indication
of the receiver bandwidth at the 60-db point and
should be not greater than 14 kilocycles.

i. Repeat steps f. through h. with the channel se-
lectors set to the following frequencies: 5.25 mega-
cycles, 10.25 megacycles, and 20.25 megacycles.
For each position, the signal generator should be
adjusted to the operating frequency with the frequency
meter.

5.3.5.3 FREQUENCY SELECTION. The test crystals
listed in table 5-2 should be inserted for the following
procedures. Perform the following operations:

a. Connect the dummy load, the vtvm, a 1-megohm
resistor, a key or microphone, and the frequency
meter to E102 on Antenna Tuner 180L-( ). All other
test equipment should be disconnected.



b. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
war mup.

c. Refer to table 2-1, and operate the channel
selector switches to each position listed, key the
618S-1, and observe the output frequencies as readon
the frequency meter. Frequencies should not vary
over 0.007% of those listed in table 2-1.

NOTE

Do not attempt to channel the 618S-1 more
than once a minute. If channeledtoo frequently,
a time-delay relay (K711) in the 180L-( ) will
heat and prevent the 618S-1 from completing
its tuning cycle. Relay K711 will operate also
if the total tuning time, following the centering
cycle of the tuner subassembly, exceeds 45
seconds. If this happens, wait at least one
minute before rechanneling.

d. Check the time interval required for the tuning
cycle to complete when the channel selectors are
operated from 2.0 to 25.0 megacycles. Transceiver
618S-1 should complete its tuning cycle in 8 seconds
or less, and Antenna Tuner 180L-( ) should complete
its tuning cycle in 22 seconds or less.

5.3.5.4 SQUELCH AND SELCAL OF TRANSCEIVER
618S-4. Test Squelch according to the procedures of
paragraph 2.2.4.2. Test Selcal according to the pro-
cedures of paragraph 2.2.4.3.

5.3.5.5 TRANSMITTER R-F POWER OUTPUT. The
ten crystals listed in table 5-2 should be inserted for
the following test. Perform the following operations:

a. Remove P110 of cable W1 from J110. Connect
the dummy load and the r-f probe of the vtvm from
J110 to ground.

b. Connect a telegraph key to J103 or a microphone
to J101. All other test equipment should be removed
for this test.

c. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least 10 minutes for
warmup. After warmup, rotate the OFF-PHONE-CW
switch to the CW position.

d. Operate the remote control channel selectors to
the Al position (2.0 megacycles), and allowthe 618S-1
to complete the tuning cycle.

e. Depress the telegraph key or microphone push-
to-talk button, and observe the indication on the vtvm.
The reading should be not less than 71.8 volts a-c
which corresponds to 100 watts r-f power output.

f. Repeat step e. for each frequency listed in table
2-2. The test results also are listed in table 2-2.
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5.3.5.6 MODULATION. The test crystals listed in
table 5-2 should be inserted for the following test.
Remove all test equipment except as called out in the
following procedures:

a. Connect the dummy microphone circuit to the
MIC jack. Refer to figures 2-1 and 2-2.

b. Connect the vtvm and audio oscillator to the
dummy microphone as illustrated in figure 2-3.
Adjust the audio oscillator to 0.25 volt a-c at 1000
cps.

c. Connect the oscilloscope across the dummy load
through a 25-micromicrofarad capacitor, and connect
to E102. Adjust the oscilloscope for a horizontal
sweep capable of reproducing two or three modulated
cycles at 1000 cps.

d. Connect a telegraph key to the KEY jack.

e. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.

f. Operate the remote control channel selectors to
the Al position (2.0 megacycles).

g. Key the 618S-1 by operating the telegraph key.

h. Adjust the CLIPPING control (R1404 on the
bottom of the modulator assembly) to the maximum
clockwise position.

i. Adjust the GAIN control (R1403 on the bottom of
the modulator assembly) for 95% modulation. Usethe
following formula to calculate the percentage of
modulation:

9% Modulation = M3xXimum - Minimum _ .,

2 x Carrier

Refer to figure 2-4.

NOTE

The percentage of modulation obtainable de-
pends upon the r-f power output and, therefore,
upon the band of operation. Refer to figure 2-5
for the modulation characteristics for a vary-
ing r-f power output. Examination of figure
2-5 will illustrate that a modulation percentage
of 95% is obtainable with 100 watts r-f power
output.

j. Adjust the GAIN control for 80% modulation and
CLIPPING control for threshold at this modulation
point.
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k. Increase the output level of the audio oscillator by
12 db. This may be accomplished by increasing the
output voltage of the audio oscillator to 1 volt a-c.
The waveform, as observed on the oscilloscope,
should be clipped at the 80% modulation point.

1. Lock the CLIPPING and GAIN controls in position.

m. Reduce the audio oscillator output level to that
required for 60% modulation.

n. Vary the frequency of the audio oscillator between
300 and 3500 cps while maintaining the audio input
signal constant. The modulation percentage should
remain between 40% and 70%.

o. Adjust the frequency of the audio oscillator to
5000 cps. The modulation percentage should be not
less than 22%.

5.3.5.7 SIDETONE. With the equipment setup as de-
scribed in the preceding paragraph, perform the
following operations:

a. Connect a headset to the PHONE jack or to ter-
minal b of P2601 if Remote Control Unit 614C-2 is in
use.

b. Vary the level and frequency of the audio oscil-
lator, and notice if the varying signal can be heard in
the headset.

¢. Vary the PHONE SIDETONE control (R106 on the
618S-1 Transceiver front panel), and notice if the
amplitude of the sidetone signal is variable.

d. With the audio oscillator set for an output level
of 0.25 volt at 1000 cps, adjust R106 for a comfortable
headset level.

e. Operate the remote control OFF-PHONE-CW
switch to the CW position, and listen for a 400-cps
signal in the headset.

f. Adjust the CW SIDETONE control (R107) for a
comfortable headset level.

5.4 ASSEMBLY REMOVAL AND REPLACEMENT.

Transceiver 618S-1 consists of a group of 13 as-
semblies which plug into receptacles on the main
chassis frame. The individual plug-in assemblies
which require mechanical linkage to each other or to
the front panel assembly are built with quick dis-
connect, flexible Oldham, or pin-type couplers to
allow removal of the assemblies from the main
chassis. Once these linkages are synchronized and
the proper procedure is followed, it is possible to
remove and replace assemblies without additional
mechanical alignment. All electrical connections to
the plug-in assemblies are made through receptacles
mounted on the main chassis which facilitates easy
removal without unsoldering wires. Captive hold-
down screws hold the individual units and assemblies
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in place. The front panel assembly is constructed to
make good electrical contact with a dust cover which
is removable from the rear of the equipment.

When removing the main chassis from the case,
disengage the two Dzus fasteners at the rear of Trans-
ceiver 618S-1. Place the 618S-1 ina standing position
on the floor with the back plate flat against the floor.
The main chassis then can be lifted out of the case by
pulling straight up on the two fronthandles. The main
chassis normally is not fitted into a jig since all plug-
in units are accessible from the top. To aid the
technician in removing assemblies, the screws which
secure the assemblies are painted red. They mustbe
loosened, but should not be removed completely, to
free assemblies. It is important that a Phillips
screw driver of the proper size be used to prevent
damage to the heads of the screws. When the screws
are loosened, they cause some extraction of the plugs
and jacks which connect the assemblies to the main
chassis. This is desirable to prevent bending of pins
during removal. It is important to rock assemblies
loose as they are extracted from the chassis. Insert
the plugs carefully when returning assemblies to the
main chassis, checking for proper alignment between
the pins and sockets.

5.4.1 GENERAL.

When removing the 250 kc oscillator, 250 ke i-f ampli-
fier, a-f amplifier, relay, tuning servo amplifier,
modulator, or r-f cyrstal oscillator, the following
procedure should be followed. Refer to paragraphs
5.4.2 through 5.4.8 for removal and replacement
procedures of all other modules.

a. Loosen the redheaded captive screws until they
turn freely. It will be observed that loosening the
screws causes the connecting plug and jackto separate.

b. Lift the assembly straight up.

c. The plate caps of the modulator tubes must be
removed to free the modulator assembly.

d. When reinstalling any of the above-mentioned
assemblies, carefully line up the pins of the plug with
the mating jack. Make certain that the assembly is
not reversed by 180 degrees.

e. Push the assembly straight down firmly until it
is fully seated.

f. Tighten the redheaded captive screws alternately
to secure the assembly to the main chassis.

5.4.2 R-F TUNER (WITH OLDHAM COUPLERS).

Perform the following operations when removing and
replacing the r-f tuner (with Oldham couplers). Refer
to paragraph 5.4.3 for removal and replacement pro-
cedures of the r-f tuner having pin-type couplers.

a. Channel the 618S-1 Transceiver to the position
corresponding to 2.0 megacycles.
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b. The red identification dots on the two front
Oldham couplers should be straight up.

c. Loosen the four redheaded captive screws until
they turn freely.

d. Disconnect plug P1503 from jack J1001.

e. Lift the r-f tuner straight up and out of the main
chassis.

f. When reinstalling the r-f tuner, the red dots on
the two front Oldham couplers attached to the r-f
tuner should be straight up with the slug rack at the
bottom. The long cutout on the slider portion of the
couplers attached to the Autopositioner assembly and
the servomotor drive assembly should be vertical
and the pin toward the bottom. The rear coupler,
attached to the power amplifier, should have the
slider portion of the coupler vertical and the pin
toward the bottom.

g. Insert the r-f tuner carefully, observing that all
couplers are meshed properly.

NOTE

The pin on the slider portion of the Oldham
coupler must match the 90-degree cutout of
the fixed portion of the Oldham coupler when
installing the assembly.

h. Tighten the four redheaded captive screws alter-
nately to seat the r-f tuner properly.

i. Reinsert plug P1503 in J1001.
5.4.3 R-F TUNER (WITH PIN-TYPE COUPLERS).

Perform the following operations when removing and
replacing the r-ftuner (with pin-type couplers). Refer
to paragraph 9.2.12.

a. Channel the 618S-1 Transceiver to the position
corresponding to 2.0 megacycles.

b. The fork and pin of the two front couplers should
be in a downward position.

c. Loosen the four redheaded captive screws until
they turn freely.

d. Disconnect plug P1503 from jack J1001.

e. Lift the r-f tuner straight up and out of the main
chassis.

f. When reinstalling the r-f tuner, the pins on the
Autopositioner assembly, servomotor drive assembly,
and power amplifier couplers should be pointing
downward. The three forks on the couplers of the r-f
tuner also should point down with the slug rack near
the bottom.
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g. Insert the r-f tuner carefully, observing that all
couplers are meshed properly.

h. Tighten the four redheaded captive screws alter-
nately to seat the r-f tuner properly.

i. Reinsert plug P1503 in J1001.

5.4.4 POWER AMPLIFIER (WITH OLDHAM
COUPLERS).

Perform the following operations when removing and
replacing the power amplifier (with Oldham coupler).
Refer to paragraph 5.4.5 for removal and replace-
ment procedures for the power amplifier with pin-
type coupler.

a. To remove the power amplifier, the 618S-1 must
be channeled to band 4. Any frequency in band 4 may
be used.

b. In this position, the green dot on the rear Oldham
coupler should be straight up.

c. Loosen the four redheaded captive screws until
they turn freely.

d. Disconnect plug P1503 from jack J1001.

e. Lift the assembly straight up and out of the main
chassis.

f. When reinstalling the power amplifier, the green
dots of the Oldham couplers on the power amplifier
and r-f tuner should be up.

g. Carefully insert the power amplifier, observing
that the couplers mesh properly.

h. Tighten the four redheaded captive screws, taking
each side upalittle atatime in order to seat assembly
properly.

i. Insert plug P1503 into jack J1001.

5.4.5 POWER AMPLIFIER (WITH PIN-TYPE
COUPLER).

Perform the following operations when removing and
replacing the power amplifier (with pin-type coupler).
Refer to paragraph 9.2.12.

a. To remove the power amplifier, the equipment
must be channeled to band 4. Any frequency inband 4
may be used.

b. In this position, the fork and pin of the coupler are
straight up.

c. Loosen the four redheaded captive screws until
they turn freely.

d. Disconnect plug P1503 from jack J1001.
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e. Lift the subassembly straight up and out of the
main chassis.

f. When reinstalling the power amplifier assembly,
the pin of the power amplifier coupler and the fork
on the r-f tuner coupler should be pointing up.

g. Carefully insert the power amplifier, observing
that the couplers mesh properly.

h. Tighten the four redheaded captive screws, taking
each side up a little at a time in order to seat the
assembly properly.

i. Insert plug P1503 into jack J1001.

5.4.6 SERVOMOTOR DRIVE AND AUTOPOSITIONER
ASSEMBLIES (WITH OLDHAM COUPLERS).

Perform the following operations when removing and
replacing the Autopositioner or servomotor drive
assemblies (with Oldham couplers). Refer to para-
graph 5.4.7 for removal and replacement procedures
of Autopositioner or servomotor drive assemblies
with pin-type couplers.

a. Channel the 618S-1 to the A1l position (2.0
megacycles).

b. To gain access to the Autopositioner or servo-
motor drive assemblies, remove the four screws in
the front panel cover, and lift off the cover.

c. Disconnect the plug or jack of the assembly being
removed from the front panel plug or jack. Dis-
connect P106 from J106 when removing servomotor
drive assembly, and disconnect P107 from J107 when
removing the Autopositioner assembly.

d. Loosen the three redheaded captive screws, and
lift the unit free.

e. When reinstalling servomotor drive assembly,
hold the assembly so that the back plate with the
silk-screened TUNING DRIVE is facing you. Turnthe
coupler clockwise as far as possible; then back off
slightly until the grooved portion of the coupler is in
line with the line on the plate of the assembly.

f. When reinstalling the Autopositioner assembly,
the pin on the slider portion of the coupler must
match the 90-degree cutout of the fixed portion of the
coupler.

g. After the assemblies have been replaced, tighten
the redheaded captive screws alternately.

h. Replace the applicable plug in the jack from which
it was removed.

5.4.7 SERVOMOTOR DRIVE AND AUTOPOSITIONER
ASSEMBLIES (WITH PIN-TYPE COUPLERS).

Perform the following operations when removing and
replacing the Autopositioner or servomotor drive
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assemblies (with pin-type couplers). Refer to para-
graph 9.2.12,

a. Channel the 618S-1 to the Al position (2.0
megacycles).

b. To gain access to the Autopositioner or servo-
motor drive assemblies, remove the four screws in
the front panel cover and lift off the cover.

c. Disconnect the plug or jack of the assembly
being removed from the front panel plug or jack.
Disconnect P106 from J106 when removing servo-
motor drive assembly, and disconnect P107 from J107
when removing the Autopositioner assembly.

d. Loosen the three redheaded captive screws and
lift the assembly free.

e. When reinstalling servomotor drive assembly,
hold the assembly so that the back plate with the silk-
screened TUNING DRIVE is facing you. Turn the
coupler clockwise as far as possible; then back off
slightly until the coupler is vertical. This is the
proper position for reinsertion.

f. When reinstalling the Autopositioner assembly,
the fork and pin of the r-f tuner coupler should be
down and the Autopositioner assembly coupler properly
mated in this position.

g. After the assemblies have been replaced, tighten
the redheaded captive screws alternately.

h. Replace the applicable plug in the jack from which
it was removed.

5.4.8 BLOWER MOTOR B101.

a. To remove blower motor B101 from the 618S-1
front panel, first remove the front panel coverto gain
access to B101.

b. Remove plug P105 from jack J105.

c. Remove four Phillips head screws securing
blower motor B101 to the front panel.

d. To reinstall blower motor B101, reverse steps
a. through c.

5.5 LUBRICATION.

Components or assemblies requiring . lubrication,
listed in table 5-3, should be inspected at 1000-hour
intervals. If the parts appear to be clean, sufficiently
lubricated, and free running, lubrication may be
omitted until the following lubrication period. If old
lubricant has become hard or dirty, clean the parts to
be lubricated with carbon tetrachloride 0-C-141(4)
or Stoddard solvent, and dry with compressed air.
Refer to table 5-3 and figures 5-3 through 5-10.

The equipment should not be operated after
having been cleaned with carbon tetrachloride
until relubrication procedures have been
performed.
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TABLE 5-3. LUBRICATION EQUIPMENT

REFERENCE | FIGURE
UNIT COMPONENT NUMBER NO. LUBRICANT AMOUNT
TRANSCEIVER 618s-1

Blower Motor | Ball bearings 1 5-3 Grease: MIL-G-3278 |Fill one third of ball race.

Servomotor Gears 2 5-4 Grease: MIL-G-7421 |Light film on all gear

Drive teeth.

Assembly

Ball bearings 3 5-4 Oil: MIL-L-7870 One drop.

(also motor

bearings)
Autopositioner| Gears 4 5-5 Grease: MIL-G-T7421 |Light film on all gear
Assembly teeth.

Ball bearings 5 5-5 Oil: MIL-L-7870 One drop.

and porous

bearings
R-F Crystal | Gears 6 5-6, 5-7 | Grease: MIL-G-7421 |Light film on all gear
Oscillator teeth.

Porous bearings 7 5-6, 5-7 | Oil: MIL-L-7870 One drop.

R-F Tuner Gears 8 5-8, 5-9 | Grease: MIL-G-7421 |Light film on all teeth;
light film on teeth, back,
and sides of linear gears.

Porous bearings 9 5-8, 5-9 | Oil; MIL-L-7870 One drop.
Power Metal-to-metal 10 5-10 Grease: MIL-G-T421 | Light film on all teeth.
Amplifier gears
Porous bearings 11 5-10 0Oil; MIL-L-~7870 One drop.
and ball bearings
SHOCKMOUNT 350S-1, 350S-3
Extractor screw 12 Grease: MIL-G-7421 | Light film on threads
shaft or MIL-G-3278 and bearing portion of
shaft.
POWER SUPPLY 416W-1
Dynamotor ball 16 Grease: MIL-G-3278 | Fill one third of ball race.
bearings See paragraph 6.4.20.
ANTENNA TUNER 180L-()

R-F Auto- Bearings, gear 17 0Oil; MIL-L-7870 One drop.

transformer | hubs
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TABLE 5-3. LUBRICATION EQUIPMENT (Cont)

REFERENCE | FIGURE LUBRICANT AMOUNT
UNIT COMPONENT NUMBER NO.
ANTENNA TUNER 180L-( ) (Cont)
Variable Gear post oil 18 Oil: MIL-L-7870 One drop or soak wick.
Inductor wicks, bearings
Variable Bearings and 19 Oil: MIL-L-7870 One drop.
Capacitor gear posts
Worm gears 20 Grease: MIL-G-7421 | Light film on all gear
80% and Molykote Z teeth.
(Collins no.
005 0320 00) 20%.
REMOTE CONTROL UNIT 614D-( )
Gears 21 Grease: MIL-G-7421 | Light film on all teeth.
Bearings 22 Oil: MIL-L-7870 One drop.
REMOTE CONTROL UNIT 614C-2
Gears 23 Grease: MIL-G-7421 | Light film on all teeth.
Bearings 24 Oil; MIL-L-"7870 One drop.
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Figure 5-3. Blower Motor B101, Lubrication Points
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A29-282-P

A29-283-P
Figure 5-4. Servomotor Drive Assembly, Figure 5-5. Autopositioner Assembly,

Lubrication Points

Lubrication Points
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Figure 5-6. R-F Crystal Oscillator, Right Side View, Lubrication Points AZ-2BP-
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Figure 5-7. R-F Crystal Oscillator, Bottom Oblique View, Lubrication Points
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Figure 5-8.

A29-286-P

R-F Tuner, Front Oblique View, Lubrication Points
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Figure 5-9. R-F Tuner, Rear Oblique View, Lubrication Points
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Figure 5-10. Power Amplifier, Lubrication Points
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SECTION VI
CORRECTIVE MAINTENANCE

6.1 GENERAL.

This section provides corrective maintenance infor-
mation for Transceiver 618S-1 and 618S-4 and their
associated system components. Defects disclosed
during the detailed performance tests should be
corrected immediately by use of the trouble isolation
tables or by adjustment or alignment procedures. A
detailed alignment and tracking procedure for all
assemblies is presented in paragraph 6.5 and sub-
sequent paragraphs. Alignment and tracking proce-
dures should not be attempted unless it has been
established definitely that malfunction exists because
an assembly is misaligned. Always check other
possibilities before attempting to perform alignment
or tracking procedures on an assembly. When refer-
ence is made to meter indications, attenuator settings,
etc. on various pieces of test equipment, it should be
remembered that these readings are only approxi-
mate values encountered on a large number of
properly operating units. It is possible that the equip-
ment will operate normally if the indications vary
slightly from those stated. It is absolutely essential
that the test equipment be calibrated properly, ter-
minated properly, and otherwise in excellent condition.

| WARNING.

Operation of Transceiver 618S-1 and its as-
sociated system components involves voltages
that are dangerous to life. When performing
maintenance operations, special care must be
taken to avoid contact with circuits carrying
plate voltages. Also, clothing, rags, and test
equipment should be kept free fromthe moving
mechanical parts during the channeling cycle.

6.2 MINIMUM PERFORMANCE STANDARDS.
6.2.1 GENERAL.

The test procedures outlined in paragraphs 6.2.2
through 6.2.8 provide minimum standards of perfor-
mance for a complete Transceiver 618S-1 installation.
The tests may beusedasa meansto analyze suspected
trouble or to test the equipment after trouble-shooting
procedures have been completed. The detailed per-
formance tests differ from the detailed performance
tests outlined in paragraph 5.3 of this handbook in
that they provide a more comprehensive and detailed
check. The following tests are designed to supple-
ment the performance tests in section V. Perform

all minimum performance test procedures of section
V before performing the test procedures in this
section.

6.2.2 PREPARATORY.

Place Transceiver 618S-1 and its associated system
components in a bench test setup in accordance with
the procedures outlined in paragraphs 2.2 through
2.2.1 and figures 2-1 and 2-2. Table 5-1 provides a
list of test equipment required for testing the 618S-1
Transceiver and its associated system components.
When performing the tests outlined in paragraphs
6.2.3 through 6.2.8, the R-F Gain and Volume controls
should be in the maximum clockwise position unless
otherwise indicated.

6.2.3 AVC CHARACTERISTICS.
Perform the following operations:

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Connect the output meter to J101. Adjust to the
500-milliwatt range with an internal impedance of
300 ohms.

c. Connect the signal generator to J109, and adjust
to 2.75 megacycles with the frequency meter.

d. Adjust the signal generator output level to 10
microvolts, modulated 30% at 1000 cps.

e. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least ten minutes for
warmup.

f. Operate the channel selectors to the A4 (2.75
megacycles) position. Increase the output level of
the signal generator to 100,000 microvolts, and
observe the change in power output as read on the
output meter. The power output for 100,000 micro-
volts input should be not greater than 2.24 times that
for 10 microvolts input which corresponds to a 3.5-db
change.

g. Set the signal generator level to 1000 microvolts
and then increase to 1 volt. The indication on the
output meter should decrease not more than 4 to1
which corresponds to a 6-db change.

h. Perform the avc tests outlined in steps f. and g.
for the following frequencies: 5.25 megacycles,
10.25 megacycles, and 20.25 megacycles.
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6.2.4 FREQUENCY RESPONSE.

Perform the following operations:

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Connect the output meter to J101. Adjust to the
500-milliwatt range with an internal impedance of
300 ohms.

c. Connect the signal generator to J109, and adjust
to 2.0 megacycles with the frequency meter.

d. Adjust the signal generator output level to 100
microvolts, modulated 30% at 300 cps.

e. Operate the channel selectors to the Al (2.0
megacycles) position.

f. Record the reading of the output meter.

g. Change the modulation frequency to 2500 cps,
and observe the indication on the output meter. The
indication should change not more than 3.5 db (2.24 to
1) from the recorded reading.

h. Change the modulation frequency to 3000 cps, and
observe the indication on the output meter. The indi-
cation should change not more than 10 db (10 to 1)
from the recorded reading.

i. Repeat the frequency response tests outlined in
steps a. through i. for at least one frequency on each
band of operations.

6.2.5 CW FREQUENCY RANGE.
Perform the following steps of procedure:

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Connect the output meter to J101. Adjust to the
500-milliwatt range with an internal impedance of
300 ohms.

c. Connect the signal generator to J109, and adjust
to 2.0 megacycles with the frequency meter.

d. Adjust the signal generator output level to 50
microvolts unmodulated.

e. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least 10 minutes for
warmup. After warmup, operate the OFF-PHONE-
CW switch to the CW position.

f. Connect the frequency meter to J101 through a
1-megohm isolating resistor.

g. Operate the channel selectors to the Al (2.0
megacycles) position.
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h. Vary the BFO control throughout its range, and
observe the indication of the frequency meter. The
frequency meter should read between 2000 and 4000
cps on both sides of zero beat.

6.2.6 CW GAIN CONTROL.

Perform the following operations:

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Connect the output meter to J101. Adjust to the
500-milliwatt range with an internal impedance of
300 ohms.

c. Connect the signal generator to J109, and adjust
to 2.0 megacycles with the frequency meter.

d. Adjust the signal generator output level to 10
microvolts unmodulated.

e. Operate the OFF-PHONE-CW switch to the
CW position.

f. Operate the channel selectors to the Al (2.0
megacycles) position.

g. Connect the frequency meter to J101 through a
1-megohm isolating resistor, and adjust the BFO
control for a reading 1000 cps onthe frequency meter.

h. Observe the indication on the output meter with
the Volume control at the maximum clockwise
position.

i. Increase the signal generator output level to
10,000 microvolts, and rotate the Volume control
to the maximum counterclockwise position.

j. The output meter should indicate less power than
observed in step h.

6.2.7 SIDETONE POWER.
Perform the following operations:

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Connect the dummy microphone (figure 2-3) to
J102.

c. Connect the audio oscillator to thedummy micro-
phone circuit. Set the audio oscillator frequency to
1000 cps with the frequency meter.

d. Connect the dummy load and oscilloscope to
E102 or J110.

e. Connect the output meter to J101, and adjust to
the 500-milliwatt range with an internal impedance
of 300 ohms.



f. Operate the OFF-PHONE-CW switch to the
PHONE position, and allow at least 10 minutes for
warmup.

g. Operate the channel selectors to the Al (2.0
megacycles) position.

h. Insert a telegraph key into J103, and depress.

i. Adjust the output level of the audio oscillator
for 80% modulation of the carrier. Refer to step i.
of paragraph 2.2.3.2 and figure 2-4.

j. Adjust the front panel PHONE SIDETONE control
(R106) for a power output of 300 milliwatts as read
on the output meter.

k. Remove the audio oscillator, and operate the
OFF-PHONE-CW switch to the CW position.

1. Adjust the front panel CW SIDETONE control
(R107) for a power output of 300 milliwatts as read
on the output meter.

6.2.8 MODULATION FIDELITY,
Perform the following operations;

a. Install the test crystals listed in table 2-1 in the
r-f crystal oscillator assembly.

b. Perform steps b. through h. of paragraph 6.2.7.

c. Adjust the output level of the audio oscillator for
60% modulation of the carrier. Refer to step i. of
paragraph 2.2.3.2 and figure 2-4.

d. Keeping the output level of the audio oscillator
to that determined in step c., varythe audio oscillator
frequency between the limits of 300 and 3500 cps.
The percentage of modulation should remain within
the limits of 40% to 70%.

e. Keeping the audio oscillator output level constant,
change the modulation frequency to 5000 cps. The
percentage of modulation should be notlessthan21.8%.

f. Keeping the audio oscillator output level constant,
change the modulation frequency to 6500 cps. The
percentage of modulation should be not more than
11.5%.

g. Perform the modulation fidelity tests outlined in
steps a. through f. for at least one frequency on each
band of operation.

6.3 TROUBLE ISOLATION.

In order to locate trouble in the shortest possible
time, a logical testing routine should be followed.
First, isolate the trouble to one of the following
sections of the equipment: one of the plug-in as-
semblies, power supply, control system, antenna
system, servo system, or Autopositioner system.
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Trouble isolation to an assembly or unit may be
accomplished by use of the detailed performancetests
given in this section and in section V. If, however,
the isolation of the trouble to an assembly or unit has
not been accomplished after performing these tests,
refer to table 6-1. Trouble should be known to exist
in a particular assembly or unit before the procedures
for trouble isolation of this section are used to locate
the trouble to a detail part. Troubles in the control
servo, or Autopositioner systems generally manifest
themselves in faulty tuning, and somewhat like power
supply troubles, are seldom obscure. Troubles in
the r-f and i-f sections of the equipment generally
are concealed to the extent that a careful check must
be made in order to locate the trouble. Trouble
shooting is simplified in the sense that a suspected
plug-in assembly can be removed and replaced by one
known to be functioning properly. If the trouble dis-
appears, the replaced assembly is faulty.

NOTE

In removing and replacing any of the plug-in
assemblies of Transceiver 618S-1, loosen
and tighten only those screws with red heads.
These screws are captive hold-down screws
painted red to indicate their purpose.

Discretion must be exercised in replacing a
suspected plug-in assembly with a good one.
In some instances, replacement of the sus-
pected assembly may result in a second faulty
unit. The nature of the trouble normally will
indicate where precautions should be taken.
Examine the suspected assembly for obvious
faults, such as burned or scorched parts,etc.,
and check their circuit location on the main
schematics before replacing the assembly.

6.3.1 GENERAL.

Some of the possible faults are listed in tables 6-1
through 6-12. Table 6-1 is used to isolate the trouble
to a particular portion of the system. Further refer-
ence to the table dealing with the particular section of
the equipment is made by paragraphs 6.3.2 through
6.3.13.4 which generally locate the more common
troubles. Trouble isolation in Power Supply 416W-1
may be accomplished by use of table 6-7. If Remote
Control Units 614D-( ) or 614C-2 are not functioning
properly, refer to tables 6-9 through 6-12. For
trouble isolation of Antenna Tuner 180L-( ), refer to
the instruction book supplied with that equipment.
Since each assembly of Transceiver $18S-1 is an
integral part of the complete equipment, an individual
test for each assembly cannot be given; but by
performing the trouble isolation procedures in tables

6-1 through 6-12, trouble can be isolated to a detail
part.
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All tubes in Transceiver 618S-1 are connected
in series-parallel arrangements across the
27.5-v d-c supply. For this reason, all tubes
and plug-in units should be in the equipment
before power is applied.

Because of this series-parallel arrangement, power
to the unit should be turned off before replacing a tube.
When the equipment is already energized, a visual
inspection is possibly the quickest method of findinga
tube with an open heater. By referring tofigure 4-43

or 4-44 (filament circuits for 618S-1 and 618S-4
respectively) it can be determined quickly which tubes
will be unlighted when one of a string is open. When
the heater of one tube in a parallel string is open, the
other tubes will burn brighter than normal. Do not
leave the equipment energized for extended periods
with a burned out tube inthe circuit. After a defective
tube has been located in a parallel-connected circuit,
all tubes in the same circuit should be tested by a
tube tester for proper emission.

6.3.2 SYSTEM TROUBLE ISOLATION.
If the trouble has not been located after the perfor-

mance tests of this section and section V, refer to
table 6-1.

TABLE 6-1. SYSTEM TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

180L-~( ) or 618S-1 tunes.

oscillator.

1. No r-f or audio output, neither | a. No power input.

b. Defective filter unit. b. Correct defect. Refer to figures

c. Defective r-f crystal c. Refer to paragraph 6.3.3.

a. Refer to power supply trouble-
shooting chart, table 6-17.

8-10 and 8-29 for wiring and
schematic diagrams.

2. R-f output, but no audio output.

. Defective a-f amplifier.

. Defective 250 kc i-f

amplifier.

. Defective bfo (V1202).

. Refer to table 6-6.

. Refer to table 6-4.

. Try both CW and phone reception.

If phone reception satisfactory,
trouble is in bfo circuit.

3. Audio output, but no r-f output.

. Defective power amplifier.

. Transmit circuits of r-f

tuner defective.

. Defective Antenna Tuner.

. Refer to table 6-2.

. Refer to paragraph 6.3.4.

. Refer to instruction book

furnished with Antenna Tuner.

4. Audio output, r-f output, no
voice operation in transmit
position.

. Defective modulator.

. Modulation transformer

T301 defective.

. Refer to table 6-3.

. Replace transformer. Refer to

table 6-13 for proper winding
resistance.

5. Equipment will not channel
properly.

. Defective Autopositioner

system.

. Defective servo system.

. Refer to table 6-8.

. Refer to paragraph 6.3.10.
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6.3.3 R-F CRYSTAL OSCILLATOR.,

If trouble isknownto exist inthe r-f crystal oscillator,
proceed according to the following:

a. Check operation of the r-f crystal oscillator,
V401, by measuring the r-f voltage at pin 15 of J302.
This voltage will vary with crystal activity and with
crystal frequency. Readings of from 2 to 6 volts
should be obtained at pin 15 of J302.

b. If no reading is obtained in one channel position,
try other channels. If readings are obtained in other
positions, the crystal for the nonoperating channel is
probably defective.

c. If no reading is obtained in any channel position,
tube V401 is probably at fault. Replace tube.

d. If replacement of tube does not correct fault,
make voltage and resistance checks of the stage, and
check the wiring of the various switches in the
circuit. A wiring diagram of the r-f crystal oscil-
lator is given in figure 8-12.

6.3.4 R-F TUNER.

If trouble is known to exist in the r-f tuner, proceed
according to the following:

NOTE

Before undertaking any of the trouble-shooting
steps below for the r-f tuner, make a visual
inspection for obvious mechanical faults, such
as a sticky slug rack, weak or broken wires
on the slugs, broken slugs, loose or unmesh-
ing gears, broken leads, solder shorts, and
overheated components. Check tubes V1001
through V1011. If low sensitivities appear to
be the only trouble, realign before proceeding
further.
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a. In trouble shooting the r-f tuner, remember that
several stages are common to both receiving and
transmitting circuits. This fact can be used in
isolating troubles. If, for instance, the equipment
functions properly in receive position but lacks drive
to the power amplifier in the transmit position, then
the driver stages, V1010 and V1011, or the transmit
mixers, V1004 and V1003, are probably at fault since
the preceding r-f amplifier stages, V1008 and V1009,
could not be defective, and the equipment still functions
in receive position. By a similar process of elimina-
tion, other troubles can be isolated to particular
stages.

b. Measure r-f voltages at the grids and plates
of the various tubes. Compare these values with
those of figure 8-3. This will isolate the trouble to
the defective stage in the r-f tuner. After iso-
lating the trouble to a particular stage, make
voltage and resistance checks to determine faulty
component.

¢c. Check the operation of the discriminator circuit
by measuring the d-c voltage at terminal 4 of J308.
During channeling operation, a d-c voltage varying
in amplitude and polarity should be measured. After
the tuning cycle is complete, a zero reading should
be obtained. If slug rack centers when a new channel
is selected and remains centered, trouble is not in
centering circuit. If slug rack will move in one
direction only, a portion of the discriminator network,
71001, is defective.

d. In isolating the trouble to aparticular component,
try to operate the equipment on several bands. This
will aid in isolating troubles to particular impedances
(Z1002 through Z1025) since most ofthem are common
to one band and one stage.

6.3.5 POWER AMPLIFIER.

Trouble in the power amplifier can be located more
readily by reference to table 6-2.

TABLE 6-2. POWER AMPLIFIER TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. Tubes do not light.

a. No power input.

b. Resistor R306 open.

a. Check power supply. Refer to
table 6-17.

b. Replace R306.
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TABLE 6-2. POWER AMPLIFIER TROUBLE ISOLATION (Cont)

SYMPTOM

POSSIBLE CAUSE

REMEDY

2. R-f drive present at
J1001/P1503 (85 volts
minimum) but reverse grid
current (P.A. GRID position
meter) with transmitter

Grid-to-cathode short on
V1501, V1502, or V1503.

Filaments not lighted.

. Replace defective tube.

. See step 1.

matically tuning to
resonance.

discriminator is not being
supplied to servo amplifier.

. Defective component in

discriminator circuit.

. No output from servo

amplifier.

. No 400-cps voltage at

terminal 4 of B1501.

keyed.
3. Low current reading on P.A. a. Plate or screen voltage not . Locate source of trouble, and
PL, position of meter and getting to tubes. repair.
no output.
b. Defective contacts on relay . Replace relay.
K1501.
c. Sliding contacts on L1502 . Clean and burnish contacts.
dirty.
d. Coaxial cable to J110 (ANT) . Repair or replace cable.
open or shorted to ground.
4. Power amplifier not auto- a. The d-c information from . Locate and correct fault.

. Replace defective component.

. Refer to paragraph 6.3.10.

. Locate break in 400-cycle line,

and repair.

5. Power amplifier does not
set up to proper band.

Band switch S1501, S1502,
S1503, S1504, or S1506
defective.

Mechanical coupling
between band-switch drive
and band switches loose.
Misaligned band switches.

Defective band selector
Autopositioner system.

. Locate defective switch, and

repair or replace.

. Tighten loose coupling.

. Refer to alignment procedures,

paragraph 6.5.

. Refer to paragraph 6.3.12.

6. Parasitics in power
amplifier.

Defective parasitic sup-
pressor, E1501 through
E1506.

Open screen or cathode
bypass capacitor.

. Replace defective component.

. Replace capacitor.
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6.3.6 MODULATOR.

Trouble in the modulator normally will appear as no
modulation of the r-f output, low modulation, or as

SECTION VI
Corrective Maintenance

TABLE 6-3. MODULATOR TROUBLE ISOLATION

excessive distortion of the output. A summary of the
possible troubles are listed in table 6-3.

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. No modulation; low current
reading at MOD, PL,
position of meter.

. No microphone d-c supply

voltage.

. Controls misaligned.

. Open coupling capacitor.
. Defective tube.

. Open modulation trans-

former, T301.

. Open connection between

terminals 2 and 4 of trans-
former T301.

. Locate break in supply, and

repair.

. Refer to alignment procedures,

paragraph 6.5.

. Replace defective capacitor.
. Replace tube.

. Replace T301. Refer to table

6-13 for winding resistances.

. Repair connection.

2. No modulation; no current
reading at MOD. PL.
position of meter.

. No filament voltage.

. Locate and repair break in

filament supply.

3. Insufficient modulation.

. Controls misaligned.

. Low B+ voltage or

voltages.

. Defective tube or tubes.
. Defective microphone.

. Low microphone supply

voltage.

. Refer to alignment procedures,

paragraph 6-5.

. Refer to power supply trouble-

shooting chart, table 6-7.

. Replace tube or tubes.
. Replace microphone.

. Locate defect and correct.

4. Excessive distortion.

. Misaligned controls.

. Feed-back circuit open.

. Low B+ voltage or

voltages.

. Defective microphone.

. Defective tube or tubes.

. Refer to alignment procedures,

paragraph 6-5.

. Check R305, C301, and circuit

connections. Replace defective
component, or repair defective
connections.

. Refer to power supply trouble-

shooting chart, table 6-17.

. Replace microphone.

. Replace tube or tubes.
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6.3.7 250 KC I-F AMPLIFIER.

If trouble within Transceiver 618S-1 hasbeenisolated
to the 250 kc i-f amplifier, location of trouble to a

TABLE 6-4.

detail part within this module may be accomplished
more readily by reference to the procedure given in

table 6-4.

250 KC I-F AMPLIFIER TROUBLE

ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. No audio output, but normal
ave voltage.

a. Defective tube.

b. Series noise limiter not
opening.

c. Defective output coupling
capacitor.

. Replace V904 or V905.

. Check C919 and replace.

. Check C921 and replace.

2. No avce voltage; audio output
normal.

a. Defective tube.

b. Open coupling capacitor.

. Check V904 and V905. Replace

defective tube.

. Check C918, and replace if

necessary.

3. Avc voltage in i-f unit, but
not in r-f tuner; audio
output normal.

a. Capacitor C922 shorted.

. Replace capacitor.

4. Avc voltage in r-f tuner, but
not in i-f unit; audio output
normal. ‘

a. Capacitor C931 shorted.

. Replace capacitor.

5. Low i-f sensitivity.

a. Defective tubes.

b. Improper screen grid
voltages.

c. I-f transformers
misaligned.

. Check V901, V902, and V903.

Replace if necessary.

. Check regulated 150-volt

circuit, and correct defects.

. Refer to alignment procedures,

paragraph 6-5.

6. Distortion at high-signal
levels.

a. Avc line grounded or open.

. Check avc line in this unit and

in r-f tuner.
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6.3.8 TRANSCEIVER 618S-4, 250 KC I-F AMPLI-
FIER WITH SQUELCH AND SELCAL.

If trouble within Transceiver 618S-4 hasbeen isolated
to the 250 kc i-f amplifier with squelch and selcal,
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location of trouble to a detail part within this module

TABLE 6-5. 250 KC I-F AMPLIFIER WITH SQUELCH AND SELCAL
(OF TRANSCEIVER 618S-4) TROUBLE ISOLATION

may be accomplished more readily by referencetothe
procedures given in table 6-5.

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. No audio output, but normal
avc voltage.

a. Defective tube.

b. Series noise limiter not
opening.

c. Defective output coupling
capacitor.

d. High setting of Squelch
Control or open in Squelch
Control line.

. Replace V904 or V905.

. Check C920, and replace if

necessary.

. Check C921 and replace.

. Change Squelch Control setting

or locate and repair open
circuit.

2. No avc voltage; audio output
normal.

a. Defective tube.

b. Open coupling capacitor.

. Check crystal diode CR901 and

CR902.

. Check C918, and replace if

necessary.

3. Avc voltage in i-f unit, but
not in r-f tuner; audio output
normal.

a. Capacitor C922 shorted.

. Replace capacitor.

4. Avc voltage in r-f tuner, but
not in i-f unit; audio output
normal.

a. Capacitor C931 shorted

. Replace capacitor.

5. Low i-f sensitivity.

a. Defective tubes.

b. Improper screen grid

voltages.

c. I-f transformers
misaligned.

. Check V901, V902, and V903.

Replace if necessary.

. Check regulated \ﬁl 50-volt

circuit and correct defects.

. Refer to alignment procedures,

paragraph 6.5.

6. Distortion at high-signal
levels.

a. Avc line grounded or open.

. Check avc line in this unit and

in r-f tuner.

7. Increasing Squelch Control
does not eliminate noise.

a. Short to ground on the
squelch control line.

. Locate short and correct.

8. No selcal output, but ave
and audio are normal.

a. Defective V905B.

. Replace V905B.
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6.3.9 A-F AMPLIFIER,

If trouble within Transceiver 618S-1 hasbeenisolated
to the a-f amplifier, location of trouble toa detail part

within this module may be accomplished more readily
by reference to the procedure given in table 6-6.

TABLE 6-6. A-F AMPLIFIER TROUBLE ISOLATION

SYMPTOM POSSIBLE CAUSE REMEDY
1. No audio output of any kind. a. Defective tube. a. Check V1301 and V1302. Replace
defective tube.
b. No B+ voltage. b. Refer to power supply trouble-
shooting chart, table 6-7.
c. Open coupling capacitor. c. Check C1302 and C1303. Replace
defective component.
d. Open winding on trans- d. Replace T1301. Refer to table
former T1301. 6-13 for winding resistances.
e. Defective contacts on relay e. Replace K1502.
' K1502 (audio muting circuit).
2. Audio output from receiver a. Defective coupling a. Check C1301; replace if
circuits. No sidetone output. capacitor. necessary.
b. No sidetone input. b. Refer to figure 4-38. Correct
defect.

6.3.10 TUNING SERVO AMPLIFIERS.

If trouble is known to exist in the tuning servo ampli-
fiers, proceed according to the following:

a. In trouble shooting the servo amplifiers, the
complete servo system must be taken into account.
If, for example, the slug rack inthe r-f tuner remains
at rest when a new channel has been selected, the
servo amplifier may have no output, or the input from
the discriminator may be missing. In general, follow
a logical sequence in determining where the trouble
is located.

b. Assuming that the servo amplifier is at fault, the
most logical fault is a defective chopper or tube.
Remove the tube shield, and feel the chopper during
channeling. If no vibration is apparent, replace the
chopper.

c. Observe the tube filaments. If unlighted, referto
figure 4-43 or 4-44 (depending on the transceiver in
use), and determine the filament arrangement. Check
the tubes of the defective string, and replace the
defective tube or tubes.

d. If a replaced chopper does not operate, check the
6.3-v a-c, 400 cps source.

e. Other troubles in the servo amplifiers normally
are of a more subtle nature, generally resulting from
improper feed-back conditions. Anunbalanced bridge,
for example, may result in feedback through trans-
former T601 and a consequent drive tothe servomotor
at a time when it normally is atrest. The motor then
may oscillate.
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f. Conditions of other than normal feedback also may
result with improper B+ decoupling. Check the re-
sistance of capacitors C603 and C604, and replace if
defective.

g. Balance the bridge circuit according to steps h.
through n.

h. h. Remove the servo unit to be balanced from the
chassis.

i. Connect the vtvm to terminals 3 and 4 of T601.

j- Remove R612, and connect a decade box containing
values of R612 (18 - 56 ohms) acrossR612 location in
circuit.

k. Procure values of R612 indicated in the parts
list of section VII.

1. Replace servo unit in chassis.

m. Operate the channel selector, and stall the servo-
motor by blocking the gear coupler with a screw
driver.

n. Adjust the decade box for minimum voltage read-
ing on the vtvm. Read the decade box, and insert
resistor R612 of equal value into circuit.

6.3.11 POWER SUPPLY 416W-1.

Troubles in the power supply may be located more
readily by reference to table 6-7.



TABLE 6-7.

POWER SUPPLY 416W-1 TROUBLE

SECTION VI
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ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. Failure to start.

a. No voltage or improper input a.

Check input voltage sources and

voltage. correct defect.
b. Open in input circuit wiring. b. Repair defective wiring.
c. Defective start switch. c. Replace or repair switch.
d. Relay K1604 defective. d. Replace relay.
e. Relay K1601 defective. e. Replace relay.
f. Open armature winding. f. Return dynamotor to qualified
maintenance depot.
g. Worn low-voltage brushes. g. Replace brushes as outlined in
paragraph 6.4.20.
h. Dirty low-voltage h. Clean commutator. Refer to
commutator. paragraph 6.4.20.
2. No output or low output. a. Poor commutation resulting a. Clean commutator. Refer to

from a dirty commutator.

paragraph 6.4.20.

b. Low-input voltage. b. Check input circuit for loose
connections. Check power
source.

c. Shims ‘‘end loading’’ c. Refer to paragraph 6.4.20.

bearings.

d. Defective armature. d. Replace armature.

e. Broken or sticky brushes. e. Replace brushes.

3. Dynamotor noisy a. Dry bearings. a. Remove bearings and lubricate
mechanically. or replace as necessary. Refer
to paragraph 6.4.20.

b. Bent shaft. b. Replace armature.

c. High commutator bar. c. Refer to paragréi)h 6.4.20.

d. Dynamotor mounting not d. Tighten mounting screws.

secure.
4. Overheating. a. Bearings dry or damaged. a. Remove bearings and lubricate

or replace as necessary. Refer
to paragraph 6.4.20.

b. Shims ‘“‘end loading”’ b. Refer to paragraph 6.4.20.

’ bearings.
c. Bent shaft. c. Replace armature.
d. Sticking brushes. d. Replace brushes.
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TABLE 6-7. POWER SUPPLY 416W-1 TROUBLE ISOLATION (Cont)

SYMPTOM

POSSIBLE CAUSE

REMEDY

5. Dynamotor noisy
electrically.

a. Arcing at brushes.

b. Broken or cracked
brushes.

c. Brushes sticking in holder.
d. High commutator bar.

e. Dirty commutator.

. Replace brushes.

. Replace brushes.

. Correct trouble.
. Refer to paragraph 6.4.20.

. Clean commutator. Refer to

paragraph 6.4.20.

6. Vibration.

a. Bent shaft.

b. Loose mounting.

. Replace armature.

. Tighten mounting screws.

6.3.12 AUTOPOSITIONER SYSTEM.

Troubles in the Autopositioner system may be located
more readily by reference to table 6-8. A thorough

TABLE 6-8

study of the Autopositioner system, section IV, para-
graphs 4.6 through 4.7, should be made before Auto-
positioner trouble shooting is undertaken.

. AUTOPOSITIONER TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. Motor continues to run after
Autopositioner sets up.

a. Contacts bent on K401, K402,
or K101. Spring weak, pawl
does not seat fully.

b. Seeking switch out of syn-
chronization, causing pawl
to drop late and catch on far
side of notch and not seat
fully.

c. Intermittent or continuous
short on negative side of
motor.

. Straighten contacts. Replace

relay, replace spring, or
remove and bend spring to
increase tension.

. Adjust switch. Refer to

paragraph 6.4.10.

. Remove cause of short.

2. Autopositioner sets up on
wrong channel occasionally.

a. Broken wire or poor con-
nection on one or more
control wires.

. Note which channels give

ambiguous results. Check
control wires for those channels,
and correct defect.

3. Autopositioner sets up on
one channel, but continues
to run on others.

a. Control wire shorted to
ground.

b. Switch out of synchroni-
zation, allowing pawl to
drop too early or too late.

. Note which channel sets up

correctly, and check control
wire for that channel. Correct
fault.

. Check visually when set up.

Realign as necessary. Refer
to paragraph 6.4.10.
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TABLE 6-8. AUTOPOSITIONER TROUBLE ISOLATION (Cont)
SYMPTOM POSSIBLE CAUSE REMEDY
4. Autopositioner does not set a. Spring bent, pawl does not a. Replace relay, replace spring,
up on any channel; stop engage stop wheel with or remove and bend spring to
wheel turns freely; relay sufficient force to hold. increase tension.
opens momentarily each
revolution of shaft. b. Switch out of synchronization. | b. Realign switch. Refer to
paragraph 6.4.10.

c. Pawl sticks on its pivot. c. Remove relay. Remove pawl,
and clean pivot pin. Reassemble
pawl, and lubricate pivot with
MIL-L-644A oil. Replace and
realign relay.

d. Relay shifted. Does not d. Realign relay. Refer to

allow pawl to seat properly. paragraph 6.4.7.
e. Pawl tip shape severely e. Remove relay. Replace pawl
altered; does not hold. with new pawl. Reassemble
and readjust relay.
5. Autopositioner does not set a. Wire from relay to seeking a. Find and remove cause of
up on any channel; stop switch grounded. ground.
wheel turns freely; relay
remains energized
continuously.
6. Autopositioner does not a. Pawl does not lift clear of a. Realign relay. Refer to
set up; stop wheel does not notch. Relay shifted away paragraph 6.4.7.
turn freely; relay ener- from pawl.
gized; motor runs.

b. Pawl does not lift clear of b. Readjust.
notch. Relay has insuf-
ficient travel.

c. Driven elements jammed c. Find and remove
by physical obstruction. obstruction.

d. Gear jammed. d. Find and remove cause of jam.

e. Pawl sticks on its pivot. e. Remove relay and pawl. Clean
pawl and pivot pin. Replace
pawl, and lubricate pivot with
MIL-L-644A oil. Replace and
realign relay.

f. Improper lubrication on f. Disassemble, and clean bearings
bearings at low as required. Lubricate in ac-
temperature. cordance with instructions of

paragraph 5.5.

g. Insufficient clutch torque g. Disassemble. Replace spring.
due to broken clutch Reassemble and realign. Refer
springs. to paragraph 6.4.9.

h. Insufficient clutch torque h. Disassemble. Replace clutch

due to glazing of clutch
surfaces.

drum and clutch shoe assembly.
Reassemble and realign.
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TABLE 6-8. AUTOPOSITIONER TROUBLE ISOLATION (Cont)
SYMPTOM POSSIBLE CAUSE REMEDY
7. Autopositioner sets up, a. Spring bent; does not hold a. Remove spring. Carefully bend
then recycles by itself. pawl in notch properly. spring to increase tension. Re-
assemble and readjust relay
air gap.
b. Relay shifted. Pawl does b. Realign relay. Check, and
not seat fully. readjust air gap if necessary.
c. Pawl tip altered; excessive c. Remove relay. Replace pawl
slope or radius causes pawl with new pawl. Reassemble
to be pushed out of slot. and adjust relay.
d. Intermittent short circuit d. Find and remove cause of
between control wires or short.
from wires or switch to
ground.
e. Switch out of synchroniza- e. Realign switch.
tion; operation marginal.
8. Autopositioner relay a. Relay contacts bent, not a. Adjust contacts.

closes, motor does not

closing motor circuit.

operate.
b. Open circuit from relay to b. Find and correct cause of open
motor. circuit.
c. Contacts dirty. c. Clean or replace contacts. Check

contact adjustment and readjust-
ment to obtain proper contact
spacing and pressure.

d. No power on positive side d. Find and correct cause of open
of motor. circuit.
e. Motor armature burned out. e. Replace motor. Refer to

f. Reduction gears jammed.

paragraph 6.4.6.

Find and remove obstruction.

9. Autopositioner relay does
not operate.

a. No power on positive side of
relay.

b. Open circuit from relay to
seeking switch.

. Find and correct cause of open

circuit.

. Find and correct cause of open

circuit.

c. Control wire circuit open. c. Find and correct cause of open
circuit.

d. Relay coil burned out. d. Replace relay coil.

e. No air gap on relay. e. Readjust air gap.

6.3.13 REMOTE CONTROL UNITS.

Refer to the applicable paragraph or paragraphs
6.3.13.1 through 6.3.13.4 depending upon the Remote
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6.3.13.1 REMOTE CONTROL UNIT 614D-1. If Re-
mote Control Unit 614D-1 is in use with either
Transceiver 618S-1 or 618S-4 and the trouble has
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been isolated to this component, location of trouble
to a detail part withinthe 614D-1 may be accomplished
by use of the procedures given in table 6-9.

TABLE 6-9. REMOTE CONTROL UNIT 614D-1 TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. Channel selected within the
r-f crystal oscillator does
not correspond to the setting
of 614D-1.

2. Motor B401 runs
continuously.

3. Rotation of the channel
selectors do not energize
the Autopositioner system.

. Switch S2301 defective.
. Switch S2302 defective.

. Switch S2301 or S2302

misaligned.

. Switch S2301 or S2302

shorted to ground.

. Control wire shorted to

ground.

. Switch 82301 or S2302

defective.

. Control wire or wires

open.

. Replace S2301.
. Replace S2302.

. Realign switches. Refer to

. Replace defective switch, or

. Locate and repair as necessary.

. Replace defective switch.

. Locate and repair as necessary.

figure 6~20 and paragraph 6.10.

repair as necessary.

Refer to figure 8-25.

Refer to figure 8-25.

6.3.13.2 REMOTE CONTROL UNIT 614D-2. If Re-
mote Control Unit 614D-2 is in use with either
Transceiver 618S-1 or 618S-4 and the trouble has

been isolated to this component, location of trouble
to a detail part withinthe 614D-2 may be accomplished
by use of the procedures given in table 6-10.

TABLE 6-10. REMOTE CONTROL UNIT 614D-2 TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

1. Channel selected within
the r-f crystal oscillator
does not correspond to
the setting of 614D-2.

2. Motor B401 runs
continuously.

3. Rotation of the channel
selectors do not energize
the Autopositioner system.

. Switch S2501 defective.
. Switch S2502 defective.

. Switch 52501 or S2502

misaligned.

. Switch 82501 or S2502

shorted to ground.

. Control wire shorted to

ground.

. Switch S2501 or S2502

defective.

. Control wire or wires

open.

. Replace S2501.
. Replace S2502.

. Realign switches. Refer to

. Replace defective switch, or

. Locate and repair as necessary.

. Replace defective switch.

. Locate and repair as necessary.

figure 6-21 and paragraph 6.10.

repair as necessary.

Refer to figure 8-26.

Refer to figure 8-26.
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6.3.13.3 REMOTE CONTROL UNIT 614D-3. If Re-
mote Control Unit 614D-3 is in use with either
Transceiver 618S-1 or 618S-4 and the trouble has

been isolated to this component, location of trouble
to a detail part withinthe 614D-3 may be accomplished
by use of the procedures given in table 6-11.

TABLE 6-11. REMOTE CONTROL UNIT 614D-3 TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

. Channel selected within

the r-f crystal oscillator

does not correspond to
the setting of 614D-3.

. Motor B401 runs
continuously.

. Rotation of the channel
selectors do not ener-
gize the Autopositioner
system.

. Transmission disability
and shunt C information
functions inoperable.

. Switch S101 defective.
. Switch S102 defective.

. Switch S101 or S102

misaligned.

. Switch S101 or S102

shorted to ground.

. Control wire shorted to

ground.

. Switch S101 or S102

defective.

. Control wire or wires

open.

. Switch S102 defective.

. Replace S101.
. Replace S102.

. Realign switches. Refer to

. Replace defective switch, or

. Locate and repair as necessary.

. Replace defective switch.

. Locate and repair as neces-

. Replace S102.

figure 6-22 and paragraph 6.10.

repair as necessary.

Refer to figure 8-27.

sary. Refer to figure 8-217.

6.3.13.4 REMOTE CONTROL UNIT 614C-2. If Re-
mote Control Unit 614C-2 is in use with either
Transceiver 618S-1 or 618S-4 and the trouble has

been isolated to this component, location of trouble
to a detail part withinthe 614C-2 may be accomplished
by use of the procedures given in table 6-12.

TABLE 6-12. REMOTE CONTROL UNIT 614C-2 TROUBLE ISOLATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

of the 614C-2.

2. Motor B401 runs
continuously.

1. Channel selected within
the r-f crystal oscillator
subassembly does not
correspond to the setting

. Switch S2601 defective.

. Switch S2602 defective.

. Switch S2601 or S2602

misaligned.

. Switch S2601 or S2602

shorted to ground.

. Control wire shorted to

ground.

. Jack J2601 defective.

. Replace S2601.
. Replace 52602,

. Realign switch. Refer to figure

6-23 and paragraph 6-10.

. Replace defective switch, or

repair as necessary.

. Locate and repair as necessary.

Refer to figure 8-28.

. Replace or repair as necessary.
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TABLE 6-12. REMOTE CONTROL UNIT 614C-2 TROUBLE ISOLATION (Cont)

SYMPTOM POSSIBLE CAUSE REMEDY
. Rotation of the 614C-2 . Switch S2601 or S2602 a. Replace defective switch.
channel selectors does defective.
not energize Auto-
positioner system. b. Jack J2601 defective. b. Replace or repair as necessary.
c. Control wire or wires c. Locate and repair as necessary.
open. Refer to figure 8-28.
4. Dynamotor D1601 will a. Switch S2603 defective. a. Replace S2603.
not start.
b. Jack J2601 defective. b. Replace or repair as necessary.
5. Beat signal not variable a. Potentiometer R2601 a. Replace R2601.
during CW reception. defective.
b. Jack J2601 defective. b. Replace or repair as necessary.
. 6. Audio volume not a. Switch S2603 defective. a. Replace S2603.
variable.
b. Potentiometers R2603 b. Replace three-ganged
and/or R2604 of three- potentiometer.
ganged potentiometer
defective.
c. Resistor R2606 or R2607 c. Replace defective resistor.
defective.
d. Jack J2601 defective. d. Replace or repair as necessary.
7. Gain not variable during a. Switch S2603 defective. a. Replace S2603.
CW reception.
b. Potentiometer R2605 of b. Replace three-ganged
three-ganged potentiom- potentiometer.
eter defective.
c. Jack J2601 defective. c. Replace or repair as necessary.

6.3.14 VOLTAGE AND RESISTANCE
MEASUREMENTS.

Voltage and resistance measurements for the various
plug-in assemblies are given in figures 8-1 through
8-9. Since the pins of the tubes are not readily ac-
cessible while the units are in place, tube socket
adapters were used to obtain most of the measure-
ments. By plugging the tube under measurement into
the adapter and then plugging the adapter intothe tube

socket, measurements can then be made from the top
of the unit. In figures 8-1 through 8-9, voltages are
indicated above the line and resistances below. Table
6-13 lists d-c resistances of transformers and induc-
tors used in Transceiver 618S-1. These resistance
values are for information in case of emergency re-
placement or for trouble-shooting procedures and are
not intended to be absolutely correct in measurement.
Variations may occur when making measurements
with equipment still in excellent operating condition.
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TABLE 6-13. D-C RESISTANCE VALUES OF TRANSFORMERS AND INDUCTORS

SYMBOL NUMBER

LOCATION

TERMINALS

D-C RESISTANCE

(ohms)
B102 Front Panel 1-3, 2-4* 150
T301 Main Chassis 1-2, 2-3 85
4-5 40
6-17 150
L401 R-F Crystal Oscillator 43
T601 Tuner Servo Amplifier 1-2 550
3-4 6500
FL901 250 Kc I-F Amplifier Input and Output 170
(Transceiver 618S-1)
L901, 1.903, L.904 7
L.905 7.5
FL901 250 Kc I-F Amplifier Input and Qutput 170
with Squelch and Selcal
L901 (Transceiver 618S-4) 7
L902 7
L903, L.904 10
L1026 R-F Tuner 7.5
L1027, L.1028 18
L1201, L1202 250 Kc Oscillator 17
L1203 15
L1204, L1205 9
T1301 A-F Amplifier 1-2 1000
3-4, 4-5 11
L1401, L.1402 Modulator 450
L1501, L1505 Power Amplifier 17
B1501 1-3 160
2-5, 4-6 80
L1601, L.1602 Power Supply 416W-1 10
L1604 11
L1605 4
T1601 1-2 120
3-4, 4-5 4

*Terminals 5 and 6 must be jumpered.




6.3.15 VOLTAGE DISTRIBUTION OF TRANSCEIVER
618S-1.

6.3.15.1 PRIMARY VOLTAGE DISTRIBUTION. All
voltages are supplied to Transceiver 618S-1 through
P1601/J1601 of Power Supply 416W-1. Figure 6-1
illustrates the distribution of voltages for the various
connectors and relays. Measure voltages at the jacks
when attempting to isolate trouble. Compare with
the voltages indicated in figure 6-1. Careful study of
this diagram will indicate that certain voltages are
supplied to jacks and relays through contacts of other
relays. The proper use of this information will reduce
the time required for trouble isolation.

The +27.5-volt d-c is available to Power Supply
416W-1 at J1601-23/P1601-23 and is connected to cne
side of switches S1601 and S1602 (silk-screened
RESET). The other contact of S1601 is connected to
one contact of K1601, and the other contact of 1602
is connected to one contact of K1602 and to one side
of relays K1602 and K1603. When the OFF-PHONE-
CW switch is in the PHONE or CW position, one side
of K1602 and K1603 is grounded thus energizing
K1602 and K1603. Contacts of relay K1602 supply
voltage to the filament circuit while contacts of relay
K1603 complete the a-c circuits in Power Supply
416W-1. Operation of the a-c circuits permits K1604
to operate, its contacts completing the circuit for
K1601. Relay K1604 is, therefore, a type of bias
relay which prevents K1601 and dynamotor D1601
from operating until sufficient voltage has been
supplied for proper operation of the equipment.

Dynamotor D1601 will operate only when three con-
ditions are satisfied. First, the OFF-PHONE-CW
switch must be in the PHONE or CW position. If in
the PHONE position, the microphone push-to-talk
button must be depressed. Secondly, K1604 and K1601
must be energized. In addition, 27.5 volts d-c must
be supplied to P1601-19, the dynamotor interlock
voltage point. The 27.5-volt d-c is supplied to this
point from the keying relay interlock in the 180L~( )
through contacts of relay K801 located in the relay
subassembly of the 618S-1. Make sure to checkthese
points if the dynamotor fails to operate. Also check
F1601 and F1602 to make certain a-c voltage is being
applied.

The a-c primary power source consists of 115 volts,
400 cps and 115 volts, 320-1000 cps. The variable
frequency power source (115 volts, 320-1000 cps) is
optional, and may be replaced with the 115-volt,
400-cps power source. The 115-volt power source
supplies the following voltage to the 618S-1 system:
6.3 volts, 400 cps; 18 volts, 400 cps; 115 volts, 400
cps; 250 volts d-c; -50 volts d-c; and -65 volts d-c.
The 250-volt d-c supply is used within Transceiver
618S-1 during both transmission and receptiondiffer-
ing from the 250-volt d-c supplied by dynamotor
D1601 which isused only duringtransmission. Trans-
former T1601 steps down the 115-volt a-c to 6.3
volts, and autotransformer L1606 steps down the
115-volt a-c to 18 volts a-c. The 6.3-volt a-c is used
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within the 618S-1 as areference voltage tothe chopper
coils. The 18-volt a-c is not used in the 618S-1
installation. The -50- and -65-volt d-c provides bias
to the modulator and power amplifier tubes
respectively.

NOTE

The functions of all relays and circuits of
Power Supply 416W-1 are covered in detail in
the principles of operation section of this
handbook, paragraphs 4.9.12 through 4.9.12.3.

6.3.15.2 b-PLUS VOLTAGE DISTRIBUTION. Two
250-volt d-c supplies are employed as stated in the
preceding paragraph. One originates with the 27.5-
volt d-c power source which is stepped up by dyna-
motor D1601 to 250 volts d-c and applied through
terminal 20 of P1601/J1601, through terminal 12 of
TB1801, and through terminal 15 of J1801/P301 to
assemblies in Transceiver 618S-1. The other 250-
volt supply originates in the 115-volt, 400-cps power
source. This supply is rectified and filtered through
circuits within Power Supply 416W-1 and applied
through terminal 8 of P1601/J1601, through terminal
11 of TB1801, and through terminal 14 of J1801/P301
to assemblies in Transceiver 618S-1.

The 600-volt d-c supply originates in the 27.5-volt
d-c power source. The voltage is stepped up by
dynamotor D1601 and applied through terminal 22 of
P1601/J1601, through terminal 2 of TB1801, and
through terminal 1 of J1801/P301 to the modulator
and power amplifier plates.

The 150-volt regulated supply originates in the 115-
volt, 400-cps power source. The 250-volt d-c recti-
fier supply, is applied through terminal 13 of J316/
P802 to dropping resistor R801 and voltage regulator
V801. The resultant 150-volt d-c supply is applied
to jacks J302, J310, J313, and J307.

6.4 REPAIR AND OVERHAUL.
6.4.1 GENERAL.

Repair and overhaul instructions are provided for
various components in the equipment. A series of
complete and partial exploded views is included toaid
in the disassembly of the units. These views are
included chiefly to show the mechanical construction
of the equipment although nonmechanical parts are
shown in some instances.

6.4.2 DISASSEMBLY OF SERVOMOTOR DRIVE
ASSEMBLY.

Refer to figure 6-2 for an exploded viewof the servo-
motor drive assembly. Items referred to in the pro-
cedure refer to callouts in figure 6-2. Use the
following procedure to disassemble the servomotor
drive assembly:
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Figure 6-1, Transceiver 618S-1, Voltage Distribution
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"MBOL PART
NO. DESCRIPTION NUMBER
Lug, terminal, #4 304 6300 00
Bracket, connector 506 6616 002
)6 Connector, male, 7 pin 372 1116 00
Nut, 1/2-20 hex 334 0260 00
Washer, #4 ext tooth lock 373 8010 00
Screw, #4-40 x 1/4 RBH 343 0285 00
Lug, terminal 304 6300 00
Screw p/o B102
» 0132 Nut, 3/16 square, #4-40 334 0485 00
)y 0132 Clamp, gear 0.312 dia 504 7537 002
)y 0132 Washer, spring lock #4 310 3340 00
) 0132 Screw, cap #4-40 x 1/2 324 0300 00
32 Coupling, split hub, riveted 540 7420 003 (SA)

NOTE:

PIN-TYPE COUPLER REPLACED WITH OLDHAM COUPLER; MOD | OF SERVO
MOTOR DRIVE ASSEMBLY.

A29-233-5
Figure 6-2. Transceiver 618S-1, Servomotor Drive Assembly, Exploded View
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ITEM SYMBOL
NO. NO.
1 p/o 0132
2 p/o 0132
3 p/o 0132
4 p/o 0132
5 -
6 Al117
7
8 p/o A117
9
10 H103
11 0116, O117
12 p/o A117
13 0114, 0115
14 0118-0123
15 0127
16 0125
17 0124
18 0126
19 0128
20
21
22
23
24 Al121
25
26 B102

DESCRIPTION

Clamp

Screw, #4-40 x 9/16 SHC
Washer, #4 spring lock
Nut, #4-40 square
Screw, #4-40 x 3/8 RBH
Plate, bearing

Post, supporting

Post, spacing

Washer, #8 spring lock
Screw, captive, #8-32 x 1-1/4
Bearing, ball

Stop, spring

Bearing, ball

Bearing, ball

Gear, composite

Gear, composite

Gear, composite

Gear, composite

Gear, composite
Washer, flat

Spring, drive

Washer, flat

Ring, retaining

Plate, bearing

Screw, #4-40 x 1/4 RBH
Motor, Servomotor

PART ITEM SYMBOL
NUMBER NO. NO.

506 6617 002 21

28
310 0279 00 29 P106
334 0485 00 30
343 0287 00 31
506 6623 003 32
506 6613 002 33
506 6612 002 34
310 0072 00 35 p/o 0132
506 6614 002 36 p/o 0132
309 0002 00 317 p/o 0132
506 6615 002 38 p/o 0132
309 0370 00 39 0132
309 0349 00

506 6603 002
506 6597 002
506 6610 002
506 6600 002
506 6622 003
506 6619 002
506 6611 002
506 6619 002
340 0025 00

506 6620 003
342 0154 00

230 0129 00




a. Loosen screw (item 2), and remove clamp 0132
(item 1).

b. Remove completely captive screws H103 (item
10) from unit.

c. Remove two screws and lock washers (item 25),

d. Hold the drive assembly in the left hand with the
motor firmly in the palm, and gently remove bearing
plate A117 (item 6).

e. Remove large gear 0128 (item 19) with its two
ball bearings 0117 and 0116 (item 11) and associated
spring assembly (items 20 through 23).

Use the proper tools to remove the ball
bearings from the plates. The gears may
be removed without removing the bearings.

f. Remove gear 0126 (item 18) and its ball bearings
0123 and 0119 (item 14).

g. Remove gear 0124 and its associated bearings
0122 and 0120 (items 17 and 14).

h. Remove gear 0127 (item 15) and its ballbearings
0115 and 0114 (item 13).

i. Remove gear 0125 and its associated bearings
0121 and 0118 (items 16 and 14).

j. Remove four screws and washers (items 34 and 3)
from the rear of motor B102 (item 26), and remove
the wires to the motor.

k. Remove four screws (not shown), and remove
the motor (item 26).

6.4.3 CLEANING OF BALL BEARINGS AND
METAL GEARS.

When cleaning ball bearings, perform work in an air-
conditioned or air-filtered room. All tools, equip-
ment, fixtures, and the area in general should be
maintained at a very high level of cleanliness.

Permanent damage may result from forcibly
spinning a bearing before it is thoroughly
cleansed of all foreign matter. Bearings must
not be handled with bare hands during and
after cleaning. Handling should be kept to a
minimum.
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NOTE

It is recommended that a cleaning solvent
consisting of 3 to 4 parts of ethyl alcohol plus
1 part oil MIL~-L-7870 be used throughout the
following disassembly procedures. Do notuse
carbon tetrachloride.

Place the bearings in a bath of dry-cleaning solvent.
Move the bearings up and down several times to
circulate the solvent. Remove the bearings from
bath, and direct air jet at side of bearings opposite
from bearing holder until dry; take care not to allow
blow of air jet to spin the bearing. Immerse metal
gears in a bath of dry-cleaning solvent or other
proper cleansing agent, and agitate bath. Remove
gears, and dry with a soft, clean, lint-free cloth.

6.4.4 REASSEMBLY OF SERVOMOTOR DRIVE
ASSEMBLY.

Clean all gears and bearings according to instruc-
tions given in paragraph 6.4.3. Lubricate the bearings
of motor B102 according to instructions given in
section V. If trouble develops in motor B102, it is
recommended that the entire motor be replaced.
Reassemble the components of the servomotor drive
assembly in the reverse order of that given in para-
graph 6.4.2 except that the gears and associated
bearings are replaced in the following order: 0127,
0125, 0124, 0126, and 0128.

6.4.5 DISASSEMBLY OF AUTOPOSITIONER
ASSEMBLY.

An exploded view of the switch drive assembly is
given in figure 6-3. Follow a similar procedure to
that given for the servomotor drive assembly (para-
graph 6.4.2) in disassembling the unit. Further in-
structions are given below in paragraphs 6.4.6through
6.4.10.

6.4.6 REPLACEMENT OF AUTOPOSITIONER
MOTOR B103.

The only maintenance to be undertaken on the Auto-
positioner motor B103 is replacement of the motor
brushes. All other troubles generally require re-
placement of the motor as follows:

a. Disassemble the switch drive assembly to the
extent that front plate A114 (item 26) is removed.

b. Remove two screws (item 31), and slide motor
B103 (item 8) out of the front plate.

c. Replace the brushes, if necessary, according to
instructions given in paragraph 6.4.15.

d. Reassemble the motor usingareverse procedure.
6.4.7 AUTOPOSITIONER RELAY ADJUSTMENT.
When it becomes necessary toreadjust Autopositioner
relay K101 without removing it from the unit, proceed

as follows:
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a. Loosen relay mounting screws.

b. With pawl engaged in one of the notches of the
stop wheel, hold the pawl fully seated in the notch.

c. Rotate the relay clockwise about the mounting
screws so that the frame and armature contact the
pawl projection to eliminate all lost motion in the
relay.

d. Tighten relay mounting screws in this position.

e. Depress the relay armature, and check to see
that the pawl lifts clear of the notch to allow free
rotation of the stop wheel. Pawl should clear the
stop-wheel teeth by about 1/64 of an inch. More than
1/32 of an inch of clearance indicates excessive relay
travel with a corresponding loss of power. Relay
travel can be adjusted, if necessary, by loosening the
two screws near the hinge and sliding the hinge plate
up or down slightly as required.

f. The motor-operating contacts on the relay should
be adjusted to maintain contact when the pawl is
resting on top of a stop-wheel tooth between positions
with the relay de-energized. This is to insure that
the motor will continue to drive until the pawl
engages the proper notch which opens the contacts
by at least 0.025 inch. Contacts can be adjusted, if
necessary, by bending the stationary contact arm.

6.4.8 AUTOPOSITIONER RELAY REPLACEMENT
AND ADJUSTMENT.

If for any reason it is necessary to replace an Auto-
positioner relay and align it, the following procedure
should be used:

a. Seat the pawl in a notch of the stop wheel. Turn
the gear train by hand to allow the pawl to seat fully.

b. Place the relay so that the pawl finger comes
between the relay spring and frame at about the
middle of the spring.

c. Line up the mounting hole farthest from the pawl,
and start this mounting screw without applying any
pull to the relay spring. That is, let the relay turn
clockwise slightly.

d. Turn the relay counterclockwise about this screw.
This will let the pawl finger slide between the spring
and relay arm. Start the second screw.

e. Hold the pawl firmly seated in the stop-wheel
notch, and hold the relay frame against the pawl
finger. Tighten mounting screws. See that the pawl
is seated fully and the relay armature and arm have
no appreciable free play. If necessary, reposition to
meet these conditions.

f. Depress the relay armature, and manually turn
the Autopositioner to check the clearance between
the pawl tip and the stop wheel. This should be 1/64
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inch or less. If adjustment is required, loosen the
screws near the hinge point, and slide the hinge plate
up or down as required. Adjustment may be aided by
placing a 0.020-inch feeler gauge between the arma-
ture and coil core. Be careful that the frame arm
does not rub on the side of the frame and that the
spring does not shift closer to the contacts when
tightening the screws.

g. Check the operation of the motor contacts. With
power off, depress the armature of the relay, and turn
the gearing to let the pawl tip rest on the stop wheel
between notches. In this position, the motor-operating
contacts should be closed, and the armature and arm
should have a small amount of free playto permit full
contact pressure at the contact points.

h. If necessary, bend the stationary contacts in or
out. Failure to make contact in this position may
allow the Autopositioner to set up at the wrong
position with the seeking-switch circuit open but with
the pawl between notches. Excessive free play of the
armature in this position indicates insufficient con-
tact opening in the de-energized position.

6.4.9 AUTOPOSITIONER CLUTCH MAINTENANCE.

a. To gain access to the clutch, remove Truarc re-
taining ring using Truarc pliers, and slide the clutch
gear off the shaft.

b. To remove the clutch from the drum, press the
ends of the clutch toward each other using wire
bending pliers, and slide the clutch out of the drum.

c. To remove the clutch drum from the shaft,
remove the Truarc ring with Truarc pliers; and
while holding the shaft, loosen the nut with pliers or a
wrench, and proceed to slip the spacer and drum

from the shaft.

Do not use the pawl to hold the shaft. Doing
so may bend pawl or shear pawl pivot pin.

d. Before replacing the clutch ring in the drum,
carefully wipe the inside of the drum to remove oil
and grease. Inspect the drum surface for scoring.

e. Lubricate the bearings according to instructions

in section V.

Caution must be exercised in reassembling
the clutch drum to the shaft to insure that the
retaining nut is tightened sufficiently to insure
against slippage.
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SECTION VI
Corrective Maintenance

SEE NOTE 2

NNECTIONS OF RELAY KIOI CHANGED; MOD |
RIVE ASSEMBLY.

PLER REPLACED BY OLDHAM COUPLER ; MOD 2
‘IONER ASSEMBLY. OLD PARTS ILLUSTRATED
X.

HANGED; MOD 3 OF SWITCH DRIVE ASSEMBLY.

A29-235-5
Figure 6-3. Transceiver 618S-1, Autopositioner Assembly, Exploded View
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T'ION

ex

. clutch

wafer

1/4 RBH

PART
NUMBER

931 0429 00
503 9725 002
502 1132 002
502 1164 002
503 4920 001
334 0264 00
340 0025 00
502 1825 002
502 7029 002

502 7030 002

503 7091 002
311 1122 30
506 7108 002
506 7107 002
506 7115 002
506 7111 002
506 7114 002
269 1622 00
302 0262 00
343 0285 00

ITEM SYMBOL
NO. NO.
53 p/o 0103
54 p/o 0103
55 p/o 0105
56 Al113
57 0110, O111
58 0108, 0109
59
60 p/o 0131
61 p/o 0131
62 p/o 0131
63 p/o 0131
64 p/o 0131
65 p/o 0131
66 p/o 0131
67 p/o 0131
68 0131

DESCRIPTION

Gear, fabricated

Gear

Gear

Plate, rear

Bearing, ball

Bearing, ball

Screw, #4-40 x 5/16 RFH
Nut, #4-40 square
Washer, #4 spring lock
Clamp

Screw, #4-40 x 9/16 SHC
Nut, 3/16 square, #4-40
Clamp, gear 0.0312 dia
Washer, spring lock #4
Screw, cap, #4-40 x 1/2

Coupling, split hub, riveted

PART
NUMBER

506 7106 002
506 7105 002
506 7105 002
506 7123 003
309 0002 00
309 0370 00
342 0153 00
334 0485 00
310 0279 00
506 6617 002
324 0303 00
334 0485 00
504 7537 002
310 3340 00
324 0300 00

540 7420 003 (SA)

NOTES:

I, TYPE AND CONNECTI(
OF SWITCH DRIVE &

2. PIN-TYPE COUPLER F
OF AUTOPOSITIONER
IN DOTTED BOX.

3. PAWL TYPE CHANGEC



ITEM
NO.

© -0 1 D

SYMBOL
NO.

K101
0130
0107
B103

E103,5,6, 7
E101

P107
H104

All4

0102

DESCRIPTION

Screw, #4-40 x 5/16 RBH
Washer, #4 ext tooth lock
Relay, armature
Bracket, relay

Shaft, stop wheel

Ring, retaining

Pawl

Motor, permanent magnet
Terminal, standoff

Bulb, neon

Screw, #2-56 x 3/16 RBH
Washer, #2 int tooth lock
Clip, tube

Screw, #6-32 x 5/8 RFH
Connector, male

Screw, #8-32x 1-7/8
captive

Washer, #8 spring lock
Nut, #6-32 hex

Washer, #6 ext tooth lock
Nut, #1/2-20 hex

Plate, capacitor clip
Clip, capacitor

Washer, #6 flat

Screw, #6-32 x<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>