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WARRANTY

Scientific Radio Systems, Inc. Warrants the equipment described
in this manual to be free from defects in material and workmanship. This
warranty applies to equipment installed and operated under conditions norm-
al to which the equipment is designed and applies for a period of one year
fromdate of delivery. Scientific Radio Systems, Inc. will repair or replace
parts which prove to be defective during the warranty period, provided they
are, atour option, returned to Scientific Radio Systems. No other warranty
is expressed or implied.

CORRESPONDENCE
—and-
PARTS ORDERING
Whenever writing about or ordering parts for this unit, always refer to the
equipment model and serial numbers, and the approximate date of purchase.

Special parts should be ordered by SRS Part Number and Schematic Desig-
nation. Standard parts can be obtained from your local distributor.

RETURN 0ofi EQUIPMENT

No parts shall be returned to Scientific Radio Systems, Inc. unless the
return has been authorized by SRS.






WARNING

VOLTAGES DANGEROUS TO LIFE EXIST

WITHIN THIS EQUIPMENT. ONLY
QUALIFIED TECHNICIANS SHOULD BE

AUTHORIZED FOR REPAIR OR ALIGNMENT.

AT INSTALLATION INSURE THAT THE
EQUI PMENT IS PROPERLY CONNECTED
TO EARTH GROUND (WATER PIPE OR

SIMILAR GROUND BUS).

EVEN WITH ONLY TOP AND BOTTOM
COVERS REMOVED DANGEROUS VOLTAGES
EXIST. IN CERTAIN STAGES OF DIS-
ASSEMBLY HIGH VGLTAGES EXIST THAT
ARE DANGEROUS TO LIFE. REMOVE ALL

POWER PRIOR TO SERVICING.
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SERJAL NO.

THIS TRANSCEIVER IS SUPPLIED WITH AN

( ) AC POWER SUPPLY SET FOR
( ) AC POWER SUPPLY SET FOR
( ) DC POWER SUPPLY SET FOR VOLTS DC

AND IS EQUIPPED WITH THE FOLLOWING OPTIONS:

CH1
CH 2
CH 3
CH 4
CH5

) SELECTABLE SIDEBAND AR-230
) VOX MODULE AR-231
C_ ) CW MODULE AR-232
) SQUELCH MODULE AR-233
C_) NOISE LIMITER MODULE AR-234
C_) VOICE PRIVACY AR-235
CODE
) FSK MODULE AR-236
) CLARIFIER MODULE AR-239
) DUPLEX AR-257
) RF GAIN AR-256

CHANNEL FREQUENCIES (MHz)

VOLTS AC SINE WAVE
VOLTS AC SINE/SQUARE

SIMPLEX OR DUPLEX SIMPLEX OR DUPLEX
TRANSMIT RECE IVE TRANSMIT RECEIVE
CH6
CHT7
CH 8
CH9
CH 10
2ND LO USB MHz CARRIER USB kHz
CRYSTAL ISB MHz CRYSTAL 1LSB kHz
FREQ FREQ
IF FREQUENCY MHz
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General lmformation

SECTION I

GENERAL INFORMATION

1.1 FUNCTIONAL DESCRIPTION.

The Transceiver described in this instruction manual is a general purpose HF SSB (high
frequency single sideband) equipment suitable for use in base station, mobile or marine
application, Basically the Transceiver is a ten-channel equipment but it is available in six
and four channel models as well. Any ten frequencies in the 1.6 to 30.0 MHz frequency
range can be set up with no restrictions on frequency spacing. Modes of operation are
compatible AM (AME) and single sideband suppressed carrier. Optional accessories permit
operation in selectable sideband mode (U/L) Frequency Shift Keying (FSK), CW, Voice
Privacy, two frequency simplex and reduced carrier (16 db down). Power output is 150
watts PEP and 100 watts average. The entire Transceiver is self-contained and is modular
in its construction. Power supplies are available for either 115/230 volts 50/60 Hz or
12/24 VDC.

1.2 ACCESSORIES OR OPTIONAL ITEMS.

1.2.1 AR-276 - Card Extender, 22-pin, (one pair),

1.2.2 AR-277 - Card Extender, 15-pin, (one pair).

1.2.3 SR-610M - Ten channel tapped coil automatic antenna coupler.
1.2.4 AR-250 - AC Power Supply; 115230 volts 4763 Hz or AR-2508 115V sine/square wave.
1.2.5 AR-260 - DC Power Supply; 12/24 volts DC.

1.2.6 AR-230 - Selectable Sideband Module.

1.2.7 AR-231 - Vox Module,

1,2.8 AR-232 - CW Module.

1.2.9 AR-233 - Squelch Module.

1. 2. 10 AR-234 - Noise Limiter Module.

1.2.11 AR-235 - Voice Privacy Module.

1.2.12 AR-236 - Teletype Keyer and Converter Module (FSK).
1.2.13 AR-237 - Blower Kit.

i, 2,14 AR-238 - Telegraph Key.
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1. 2,15
1.2.16
1.2, 17
1.2,18
1.2, 19
1.2, 20
1. 2,21
1, 2,22

1. 2,23
1.2, 24
1.2.25

1. 2,26

1-2

AR-240 - Desk Type Dynamic Microphone,

AR-241 - Telephone Desk Set with Cradle.

AR-242 - Desk Type Ceramic Microphone.

AR-243 - Headphones.

AR-244 - Headphone with boom mike.

AR-246 - Rack Mounting Kit for 19" rack with chassis slides.
AR-251 - Mobile Shock Mounts (4).

SR-1600 - Remote Audio Control - for remote audio control only., Does not include
remote channel or mode selection.

SR-1601 - Remote Control Unit (AC) - full remote control of all functions,
SR-1602 - Remote Control Unit (DC) - full remote control of all functions.
SR-1610 - Remote Control Unit Marine (AC) - full remote, auto mode

programming,

Channel Module Kits for Additional Channels:

SR-206/SR-210

SR-206 M/SR-210M (Marine)

AR-222-A Channel Kit for 1.6 to 2. 5 MHz
AR-222-B Channel Kit for 2.5 to 3.5 MHz
AR-222-C Channel Kit for 3.5 to 5.5 MHz
AR-222-D Channel Kit for 5.5 to 8. 0 MHz
AR-222-E Channel Kit for 8.0 to 12, 0 MHz
AR-222-F Channel Kit for 12,0 to 18. 0 MHz
AR-222-G Channel Kit for 18,0 to 24, 0 MHz
AR-222-H Channel Kit for 24. 0 to 30. 0 MHz

AR-222-A Channel Kit for 1.6 to 2, 0 MHz
AR-222-B Channel Kit for 2, 0 to 2, 25 MHz
AR-222-C Channel Kit for 2,25 to 2,5 MHz
AR-222-D Channel Kit for 2.5 to 3. 0 MHz
AR-222-E Channel Kit for 3.0 to 3.5 MHz
AR-222-F Channel Kit for 3.5 to 4.0 MHz
AR-222-G Channel Kit for 4.0 to 5. 0 MHz
AR-222-H Channel Kit for 5. 0 to 6. 0 MHz
AR-222-J Channel Kit for 6.0 to 7. 0 MHz
AR-222-K Channel Kit for 7.0 to 8. 0 MHz
AR-222-1 Channel Kit for 8.0 to 10, 0 MHz
AR-222-M Channel Kit for 10,0 to 12. 0 MHz
AR-222-N Channel Kit for 12, 0 to 14, 0 MHz
AR-222-P Channel Kit for 14.0 to 16, 0 MHz
AR-222-Q Channel Kit for 16. 0 to 18. 0 MHz
AR-222-R Channel Kit for 18. 0 to 20. 0 MHz



General Information

AR-222-S Channel Kit for 20. 0 to 22, 0 MHz
AR-222-T Channel Kit for 22, 0 to 24. 0 MHz
AR-222-T Channel Kit for 24, 0 to 26. 0 MHz
AR-222-V Channel Kit for 26, 0 to 28. 0 MHz
AR-222-W Channel Kit for 28, 0 to 30. 0 MHz
1, 2. 27 Antennas:
AR-247 Doublet
AR-248 75 foot Long Wire
AR-249 150 foot Long Wire
AR-267 9 foot Whip Antenna
AR-268A 16 foot Fiberglass Whip (flange base)
AR-268B 16 foot Fiberglass Whip (feedthru base)
AR-269A 35 foot Fiberglass Whip (feedthru base)
AR-269B 35 foot Fiberglass Whip (flange base)
1.2.28 Cables:
wW-001 RG-8A/U Coaxial cable.
W-002 RG-58/U Coaxial cable,
W-004 Multi-conductor cable for connecting

Transceiver to Antenna Coupler or
Linear Amplifier,

W-006 Multi-conductor cable for connecting
Transceiver to Remote Control.

wW-007 AC line cord.

Ww-008 DC power cable.

1. 2,29 Plugs:

P00300 Connector, PL-259 UHF Type for RG-8A/U
cable

P00301 Reducing adapter for using P00300 with
RG-58/U (W13004)

P00302 P1L-258 Dual Male Adapter for PL-259

210012 Connector, UG-941A N Type

1.3 SPECIFICATIONS - SR-206, SR-210 SSB TRANSCEIVER.

Frequency Range 1.6000 to 30.0000 MHz

Number of Channels SR-206 - Six Simplex
SR-210 - Ten Simplex
A suffix (MS) describes marine simplex and
(MD) marine half duplex (two frequency simplex)

Channel Frequency Limitations None within 1.6 to 30 MHz. Any mix of simplex
and half duplex is possible - any frequency in

PSS acit,

(M) FCC Type Accepted 2 to 22 MHz
1-3



General Information

Modes of Operation

Input Power .

Temperature Range

TRANSMITTER

Power Output

Output Impedance

Frequency Stability
Duty Cycle

Harmonic Suppression

Undesired Sideband

Carrier Suppression

Intermodulation Distortion

RECEIVER

1-4

Circuit

Input Impedance

Frequency Stability

Selectivity
Wide Band (SSB)

(FL1002)

Narrow Band (SSB)
(FL1007)

USB (suppressed carrier)

ISB (suppressed carrier) (optional)
AME (compatible AM)

cw

FSK

USB reduced carrier

Voice Privacy (optional)

115/230 volt (switch selected) 47/63 Hz, 350 W max.
12/24 volt DC (with DC power supply)
115V sine or square wave (switch selected)

-30°C to +50°C

AME - 37 watt carrier (average)
SSB - 150 watts PEP

CW - 100 watts (average)

FSK - 100 watts (average)

50 ohms nominal
+1 pp 106

Continuous operation (key down) at 100 watts
average power output

40 db

-50 db

-50 db

-30 db (relative to PEP)

Double conversion superheterodyne
50 ohms nominal

+1 pp 108

3 kHz - 6 db
7 kHz - 60 db

2.1kHz - 6 db
6.0 kHz - 60 db



1.4

AM (optional filter)
(FL1008)

Sensitivity

AM

SSB

Audio Response

Audio Output

Audio Distortion

General Information

6 kHz - 6 db
25 kHz - 60 db

1.5 microvolt for 10 db S+N/N at 30%
modulation
0. 5 microvolt for 10 db S+N/N

Threshold 2. 5 microvolts fast attack slow
release flat within 6 db from 10 to 500,000
microvolts

300 Hz to 3000 Hz +1 db
4 watts

5% at 2 watts output

LIST OF ASSEMBLIES AND SUBASSEMBLIES.

UNIT

1

1A1

1A1A1

1A1A2

1A2

1A2A3 thru 1A2A12
1A3

1A3A1

1A3A2

1A3A3 thru 1A3A12
1A3A13

1A3A14

1A4

1A5

1A5A1

1A6

1A6A1 thru 1A6A10
1A6A11

1A7

1A7A1

1ATA2

1A7A3

1ATA4

1A8

1A9

1A10

1A11

DESCRIPTION

Transceiver Assembly

Main Frame Assembly

Audio Distribution and Programming PC Board
Audio Output PC Board

Matching Network Module

Harmonic Trap Modules

RF Amplifier Module

RF Amplifier & Mixer PC Board

Power Control PC Board

Channel Tuning PC Board

Duplex Switching PC Board

Automatic Carrier Control PC Board -
IF/Audio PC Module

Power Supply Module (AC or DC)

Regulator/Filter PC Board

Frequency Generator PC Module
Channel Oscillator PC Module
Clarifier PC Module (option)
Multiple Option PC Module

CW PC Module

Vox PC Module

Special Option

Squelch PC Module

Duplex Frequency Generator PC Module
FSK Keyer/Converter FC Module
Special Option PC Module

Voice Privacy PC Module
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General Information

UNIT DESCRIPTION
2 Antenna Coupler (option)
3 Antenna
4 Remote Control (option)

1.5 EQUIPMENT SUPPLIED.

The following items are supplied with each Transceiver. Optional items are supplied as
ordered and are listed on the packing list for each shipment.

QTY PART NO. DESCRIPTION

1 SR-206/SR-210 (M) Transceiver

1 MP0502 Alignment Tool

1 MP0504 Contact Removal Tool
1 set FXXXXX Spare Fuses

1 DS1001 Spare Lamp

1 TM-0210 Technical Manual

Also furnished are all mating plugs and/or connectors required to
mate with the equipment and/or options as supplied including a
standard microphone or optional Handset or Deskset.

1.6 EQUIPMENT REQUIRED BUT NOT FURNISHED.

1.6.1 Antenna Coupler. - Unless the Transceiver is used with a broadband antenna or with
a fan doublet if multi-channel operation is required an antenna coupler is required. Any of
the following may be used.

1.6.1.1 SR-606 - Six Channel Modular Automatic Coupler.
1.6.1.2 SR-610 - Ten Channel Modular Automatic Coupler.
1.6.1.3 SR-610M - Ten Channel Tapped Coil Coupler.

1.6.2 Cable. - When the Transceiver is used with an antenna coupler, two cables are
required for interconnection. One will be the coaxial cable (either RG-8A/U or RG-58/1)
connection between the Transceiver and the Antenna Coupler and the other is the multi-
conductor cable between the Transceiver and the Antenna Coupler. Terminals and plugs
for the cable are supplied with the Transceiver and the Antenna Coupler.

1.6.3 Antenna, - An antenna is required for use with this Transceiver. Any broadband

antenna with a VSWR (Voltage Standing Wave Ratio) of 2:1 of better with a nominal imped-
ance of 50 ohms is suitable. If only a single frequency is used a doublet antenna can be used
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if it is adjusted to the proper length for the trequency used. For multi~channel use with an
antenna coupler any of the following antennas may be used. The long wire antennas are
furnished with halyards and insulators. The whip antennas are turnished with mounting
bases and mounting hardware:

1.6.3.1 AR-248 - 75 foot longwire
1.6.3.2 AR-249 - 150 foot longwire

1.6.3.3 AR-228 - 9 foot stainless steel whip
1.6.3.4 AR-229 - 16 foot fiberglass whip
1.6.3.5 AR-269 - 35 foot fibergiass whip

1.7 ANTENNAS.

1.7.1 The antenna used with this Transceiver will be an important factor in the perform-
ance of the system. The Transceiver is designed to provide optimum performance when
connected to a resondnt anvenna or resonant antenna system with an impedance of 50 ohms
and a VSWR which does not exceed 2:1. For single channel operation 2 doublet or an
inverted "V type of antenna can be used. When either of these types of antennas are used
they should be arranged so they are located broadside to the general direction of the
receiving station. The same applies to a long wire arranged horizontally, The reason for
this is that the radiation from the end of a doublet or inverted "V' is minimum and it is
maximum at right angles. For a long wire antenna which is less than a wavelength the
maximum radiation is at right angles to the direction of the wire. Horizontal antennas

are generally better suited for long distance or sky wave propuagation than are vertical or
whip antennas, Whip antennas are omni-directional and are suited to ground wave operation
or to very long distance operation where minimum radiation angle may enhance performance.
In every case, long distance operation wili depend upon the conditions of radio wave propa-
gation which in turn depends upon the time of day, the season and the sunspot activity cycle
(eleven years). I general better performance is obtained with higher frequencies during
daylight hours and lower frequencies at night. Similarly higher frequencies are more
effective during winter than summer. For longer distances higher frequencies are more
effective than lower frequencies. Maximum usable frequencies (MUF) are shown for typical
conditions for a location of 39 degrees North latitude and a 300 mile path.

Sunspot Min (1954 & 1964) Sunspot Max. (1958 & 1968)
Daylight - Summer 6 MHz 9 MHz
Night - Summer 3 MHz 6 MHz
Daylight - Winter 8 MHz 14 MHz
Night - Winter 4 MHz 6 MHz

Further information on predicting maximum usable frequencies and propagation conditions
is available from the U. S. Government Printing Office under the title Handbook for CRPL
Tonospheric Predictions based on Numerical Methods of Mapping Handbook 90.
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Installation

SECTION II

INSTALLATION

2.1 UNPACKING AND INSPECTION.

Remove all packing material and carefully lift the unit from the box. The Transceiver and
each item should be carefully inspected for physical damage. If any damage is noted, save
all packing material and immediately notify the transporter. Before any packing material
is discarded all items supplied should be checked against the packing list accompanying
the shipment. The items listed in paragraph 1.5 are provided with all transceivers

nogawndlaca AF Arnbiana An maadificaéinna Andanad
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2.2 MOUNTING.

The Transceiver is shipped with mounting feet suitable for convenient setup on any flat
surface such as a desk or bench. Rack mounting kits are available for Transceiver
installation in a 19 inch rack. The kit supplied i8 AR-246, Figure 2-2A shows
dimensions of Transceiver and mounting information for mobile installations.

2.3 WIRING AND CABLING.

Figure 2-3A is a system block diagram indicating major cabling and Figure 2-3B shows
typical mobile and base station installations. External connections required for proper
operation are shown in Figure 2-3C. Cable clamps for strain relief are supplied and may
be mounted in the locations shown. For use without accessories, only input power and
antenna connections must be made,

2.3.1 Power Supply. - Connection to the Power Supply is made directly to the module
~wwapthrough the rear panel. For the AC supply a standard line cord is supplied. The DC supply

requires external wiring to the supplied high current four-pin connector, In the AC case
insure that the 115/230V or SINE/SQUARE switch, located on the bottom of the supply or

rear panel, is in the proper position (shipped as 115V or SINE), For the DC supply 12 or
24V wiring changes are required. (Refer to Section 4. 10, Figures 4-10A, 4-10B.)

2.3.2 Microphone, Headphone and CW Key Connections. - The front panel connector
supplies, carbon or dynamic microphone input, headset output and keyline. Equipment
supplied is wired for proper operation. For wiring refer to Section IV, Figure 4-3A.
CW key connections may also be made on the rear panel (ref Figure 2-3C).




Installation

CAUTION
CW keying requires a dry contact key.
2.3.3 Accessory Connections. - Available outputs and connections for accessories are

referenced on Figure 2-3C and detailed on Figure 4-3A, Connectors and terminal lugs are
supplied for all connections. Connecior configurations are shown in Figure 2-3E.

2.4  TYPICAL ANTENNA INSTALLATION. (Refer to Paragraph 1.7.1)

2.4.1 Doublet Antenna. - Figure 2-4A gives the necessary information for calculating the
length of a doublet antenna in feet or in meters. A VSWR meter such as the Microwave
device Model 261. 1 or the Bird Thru-line Wattmeter should be placed in the coaxial line to
enable the antenna to be cut precisely to frequency. A VSWR of 2:1 or better should be
obtained for optimum performance. The doublet antenna is used for only one frequency.

2.4.2 mverted "V Antenna. - Figure 2-4A shows the formula for calculating an inverted
"V' antenna. Like the doublet, this antenna is suitable for one frequency only and it should
be adjusted in length for a VSWR of 2:1 or better.

2.4.3 Long Wire Antennas. - For base station application using several frequencies, an
antenna coupler and long wire antenna are recommended. Figure 2-4B shows a typical
installation of this type. In some cases where it is difficult to obtain a good ground by
means of a ground stake, a counterpoise consisting of three copper wires spread under and
to the sides of the long wire antenna will usually improve performance. When an antenna is
installed on a roof top where a good ground is not available a wire counterpoise should be
used.

2.4.4 Mobile or Marine Installations. - For mobile or marine installations a whip or
vertical antenna is normally used. The antenna coupler should be mounted as close as
possible to the antenna and the antenna coupler should be grounded through a short ground
strap to a metal portion of the car or boat. Figure 2-4C shows typical mobile and marine
installations.

2.5 CRYSTAL INFORMATION AND CHANNEL TUNING.

2.5.1 Channel Crystals. - The Transceiver uses a separate channel crystal for each
transmit frequency. This normally functions as the receive crystal, however on trans-
ceivers with the half duplex option, a separate receive crystal is used for each receive
frequency or channel. The location of the crystals on the frequency generator boards are
shown in Figures 2-5A and 2-5B.

2.5.1.1 Determination of crystal frequency. - The channel frequency is determined by
adding 1. 500000 MHz for a 1.5 MHz IF or 1.400000 MHz for a 1.4 MHz IF to the operating
carrier frequency. For example, a set to be tuned to a carrier frequency of 3.50000 MHz
would require a channel oscillator crystal of 5. 000000 MHz for a 1.5 MHz IF or 4. 900000 MHz
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ANTENNA

CONTROL CABLE*
wW00001 or
W00005

COAXIAL CABLE
RG-8A/U

TRANSCEIVER ANTENNA COUPLER

GROUND
(2 FOOT STRAP)

*For URC-77 use CG-6145-065-0023.

2-4

CONNECTIONS REQUIRED FOR TRANSCEIVER
WHEN USED WITH SINGLE ENDED ANTENNA

Figure 2-3A. System Block Diagram
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WHIP ANT.
CONTROL CABLE
W00001 or W00005
CABLE /
W00002
RG-8A/U
REMOTE TRANSCEIVER .4 ANTENNA’].
CONTROL WITH COUPLER =
(MOBILE) DC POWER SUPPLY

TYPICAL MOBILE INSTALLATION
BLOCK DIAGRAM - WITH REMOTE

CONTROL CABLE* ANTENNA
W00001 or W00005

CABLE /

W00003
RG-8A/U
REMOTE TRANSCEIVER
CONTROL WITH ANTENNA —
(BASE) AC POWER SUPPLY COUPLER

*For URC-77 use CG-6145-065-0023.

TYPICAL BASE STATION INSTALLATION
BLOCK DIAGRAM - WITH REMOTE

Figure 2-3B. Typical Installations 2.5
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DESIGNATOR

J1

J2

J3

J4

J5

J6

Installation

FUNCTION PART NUMBER

Microphone

Antenna, type UHF
or type N (UG—680/U)

Rx Test, or KW PPC

Fan, 4 pin

Remote, 36 pin
or 36 pin (MS-3102A-28-15S)

Ant. Coupler, 36 pin
or 17 pin (MS-3102A-20-29S)

M

: o 19 wi
tions , 1« pin

r
)]

Figure 2-3E. External Connector Configurations
(Figures 2-3C-3 and 2-3D deleted)

J00201

J00300
210023

J00100

J00200

J00253
J00255

P00253
J00254

X00200
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DOUBLET AND INVERTED ""V'" ANTENNAS

T
!

T N Q ) S
Lé\ 50 OHM COAXIAL CABLE
L (FEET) - 468

FREQUENCY IN MHz

142.5
FREQUENCY IN MHz

L (METERS)

DESIGN PROCEDURE FOR CALCULATING DOUBLET ANTENNA

L

INSULATOR

%

INSULATOR

\

50 OHM
COAX

L (FEET) = 464
FREQUENCY MHz
L (METERS) = 140

FREQUENCY IN MHz

DESIGN PROCEDURE FOR CALCULATING
INVERTED "V'"" ANTENNA

Figure 2-4, Antenna Design Procedures
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NOTE: LSB Crystals are deleted in marine transceiver and replaced
with a channel oscillator module.

Refer to Figure 4-8B for Marine Strapping Options

|
I
| !
I

CARRIER USB—| __ 2ND LO USB
|
CARRIER LSB —I —+ +——jb—2np Lo 1B
NOTE A& |
CH1 ——{ :—— CH 6
cH2 —] —chns
cn s —I | CH 4
| I
CHT7 — —cHo
I
CH 8 ——: [—cH 10

Installation

Figure 2-5A. Frequency Generator 1A6, Crystal Location Diagram

(View from Printed Wiring Side)
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Figure 2-5B. Duplex Generator 1A8, Crystal Location Diagram

(View from Component Side)
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for a 1.4 MHz IF. For combinations of channels which result in a transmit or receive
spur, alternate IF frequencies of + . 020000 MHz (+20 kHz) are available, Use of these
alternates requires an appropriate correction of the crystal frequency by +20 kHz.

2.5.1.2 Crystal specifications. - Table 2-1 lists the important characteristics of the
channel 2ND LO and carrier oscillator crystals. It is strongly recommended however,

that due to the high quality of the Transceiver, crystals be ordered from the manufacturer.

TABLE 2-1A. OSCILLATOR CRYSTAL SPECIFICATIONS

CHANNEL 2ND LO (Local oscillator) CARRIER
without clarifier with clarifier
capability option capability
Part Number Y20001 Y10200 Y10300 Y10100
series series sereis
Holder Type @ = =  ===———————eee——- All HC-6/U-==————————mmm e m e e e
Oven Temperature =  ——=r———-——————-— All 75° C-=mmmmmmm e ————————
Frequency Tolerance —==-=-=——————-—- All +, 0002%=——=~—=~====— e e
Frequency Stability
over Oven Stability @ — —=—====--=----——- All + 1 ppm---=-=————m———m e mm e
Range of +1°C
Mode of Oscillation Fundamental Fundamental Fundamental Fundamental
Parallel Parallel Series Parallel
Resonant Resonant Resonant Resonant
Capacitance Load 32.0+0. 5 pf 32, 0£0, 5 pf NA 20 pf
Shunt Capacitance @~ =  ———-=———=——-—-———- All 7 pf ===
Shock, Vibration,
Aging - per Mil Spec CR-68/U CR-68/U CR-68/U CR-47TA/U
Equivalent Series
Resistance per CR-68/U  150Q max, 150Q max, 7500Q max.

2. 5.2 Tuning Procedures - New Frequencies, -

2.5.2.1 Channel band arrangements. -

2.5.2.1.1 RF Amplifier Channel Strips, -

The plug in cards located on the RF Amplifier
assembly contain the tuned circuits required for receive, and the tuned circuit which tunes
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TABLE 2-1B. IF FREQUENCY AND CHANNEL CRYSTAL ALTERNATIVES

FILTER IF CARRIER 2ND LO* CHANNEL XTAL
BANDWIDTH FREQ kHz FREQ kHz FREQ MHz fc = CHANNEL FREQ MODE

2.9 kHz 1500 453, 250 1. 953250 fc + 1500 kHz USB
2.9 kHz 1520 453, 250 1. 973250 fc + 1520 kHz USB
2.9 kHz 1480 453, 250 1. 933250 fc + 1480 kHz USB
2.9 kHz 1500 456, 750 1. 956750 fc + 1500 kHz LSB
2.9 kHz 1520 456, 750 1. 976750 fc + 1520 kHz LSB
2.9 kHz 1480 456, 750 1. 936750 fc + 1480 kHz LSB
2.9 kHz 1400 453, 250 1. 853250 fc + 1400 kHz USB
2.9 kHz 1420 453, 250 1. 873250 fc + 1420 kHz USB
2.9 kHz 1380 453, 250 1. 833250 fc + 1380 kHz USB
2.9 kHz 1400 456, 750 1. 856750 fc + 1400 kHz LSB
2.9 kHz 1420 456. 750 1. 876750 fc + 1420 kHz LSB
2.9 kHz 1380 456. 750 1. 836750 fc + 1380 kHz LSB
2.4 kHz 1500 453. 650 1. 953650 fc + 1500 kHz USB
2.4 kHz 1520 453. 650 1. 973650 fc + 1520 kHz USB
2.4 kHz 1480 453. 650 1. 933650 fc + 1480 kHz USB
2.4 kHz 1500 456, 350 1. 956350 fc + 1500 kHz LSB
2,4 kHz 1520 456, 350 1. 976350 fc + 1520 kHz LSB
2.4 kHz 1480 456, 350 1. 936350 fc + 1480 kHz LSB .—
2.4 kHz 1400 453, 650 1. 853650 Jfc + 1400 kHz USB
2.4 kHz 1420 453. 650 1. 873650 fc + 1420 kHz USB
2.4 kHz 1380 453, 650 1. 833650 fc + 1380 kHz USB
2.4 kHz 1400 456, 350 1. 856350 fc + 1400 kHz LSB
2.4 kHz 1420 456, 350 1. 876350 fc + 1420 kHz LSB
2.4 kHz 1380 456, 350 1. 836350 fc + 1380 kHz LSB

* Refer to table 2-1A.
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the output of the 12BY7A on transmit. Each strip or card covers a band of frequencies which
can be extended to a new band by adding three jumpers. For marine radios the number of
bands are increased and jumpers are not required for banding. Each of the jumpers
adds a fixed capacitor to one of the tuned circuits. For example: band 1 will tune from 2.0
to 2.5 MHz without the jumpers. When the jumpers are added it will tune from 1.6 to 2,0
MHz. Table 2-2A shows the band arrangement for the channel strips and Figure 4-4F-1
shows the jumper locations.

TABLE 2-2A. SIMPLEX CHANNEL STRIP DATA
(See Figure 4-4F-1)

BAND BAND RANGE
DESIGNATOR (MHz) (MHz) JUMPER B

A1l 1.6-2.5 1.6-2.0 IN

7 S — 2,0-2.5 OUT
B1 2.5-3.5 2,5-3.0 IN
B2  —mecae- 3.0-3.5 oUT
c1 3.5-5.5 3.5-4.5 IN
o7 S — 4,5-5.5 OUT
D1 5.5-8. 0 5.5-6.5 IN

15 72— 6.5-8.0 OUT
E1l 8.0-12.0 8.0-10.0 IN
107 10. 0-12. 0 OUT
F1 12.0-18.0 12. 0-15. 0 IN
3-SR — 15, 0-18. 0 OUT
G1 18.0-24.0 18, 0-21.0 IN
¢ —— 21. 0-24, 0 OUT
HI 24. 0-30. 0 24, 0-27.0 IN

15 7 — 27.0-30. 0 OUT

TABLE 2-2B, DUPLEX CHANNEL STRIP DATA
(See Figure 4-4F-2)

Bands B through S require nc jumpers to provide sub-bands. Jumpers for duplex
only are necessary. (Refer to Table 2-3or 2-4 for band assignments. )

BAND RANGE JUMPERS
DESIGNATOR (MHz) DUPLEX SIMPLEX
B thru S 2 -22 C, two places A only, two places

A, two places

2-17



Installation

2.5.2.1.2 PA Matching Network (A2). - Reference Figures 4-5A, B, C.

The power amplifier matching network consists of an input capacitor (C6, C7) an inductor
(L5, L6) and an output capacitor (C8, C9) arranged in a Pi configuration. An optional
second harmonic trap (C14, L7) is connected across the output capacitor. The magnitude

of the inductance is varied in a coarse manner by choosing the tap on L6 and is adjusted to
its exact value by means of C12, C13. Switch S1-A selects the input capacitor and S1-C

and S1-D the output module assembly. The output module assembly consists of C8, C9, C12,
C13, C14 and L7. Switch SI-E is an open seeking wafer that effectively connects a 33 ohm
resistor across all of the second harmonic traps except the one in use.

The values and part numbers for the components used may be found in tables 2-3 and 2-4.
The proper matching network coil tap may be found by referring to Table 2-3. The number
of the tap is illustrated in figure 2-6, the coil assembly view. The range of the taps is
referenced to the segment edges, the exact tap for a specific frequency may be found by
interpolation.

Tap Position

|

|

|
PA Tubes ~=— | —Output
l
,

Input __|

L6

Figure 2-6. Coil Assembly, Top View
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2.5.2.1.3 Channel Oscillator 206/210. - The band arrangements for the channel oscil-
lator are shown in table below. The table identifies the type of oscillator unit that must be
used for a particular frequency. Further information may be found in the parts list.

OSCILLATOR FREQUENCY BAND ARRANGEMENT

FREQUENCY
RANGE CHANNEL OSCILLATOR
(MHz) BOARD TYPE
1.6-3.5 Low - A
3.5-12,0 Low - B
12, 0-18.0 High - A
18.0-30.0 High - B

Channel Oscillator 206 M/210M. - No bands are required. A single programmed oscillator
is used. See steps below for wiring information.

2.5.2.2 Tuning Procedure. - The initial steps in the tuning procedure when the Transceiver
is being set to a new frequency are as follows:

a. Install the new crystal in the proper location on the frequency generator board,
refer to figure 2-5A and the duplex frequency generator board (where used) refer
to figure 2-5B. For duplex operation refer to figures 4-8B and 4-9B for jumper
locations selecting duplex channels. Any channel may be made duplex by appropriate
jumper selection.

b. For a 206/210, determine from table above if channel oscillator board must be
changed. Make change if required.

For a 206 M/210M the following procedure must be observed.

(1) Determine whether each channel is simplex or duplex. Refer to Figure 4-8B
for Frequency Generator jumper location and Figure 4-9B for Duplex Generator
jumper location. Where configuration is unknown, the Frequency Generator board
is wired for simplex and the Duplex Generator board is wired for duplex.

(2) Determine whether each channel frequency is above or below 7 MHz. Refer to
the figures in (1) above for jumper location for frequency selection. Both the
Frequency Generator and Duplex Generator boards are supplied (if use unknown)
with the jumpers connected for operation below 7 MHz. All then required for oper-
ation above 7 MHz is the cutting of the appropriate jumper.

(3) Determine whether in duplex the transmit frequency is higher or lower than the

receive frequency. The appropriate jumper on figures referenced in (1) above must
be selected as follows. For ship stations the transmit frequency is lower than the
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c.

2~20

receive frequency. For shore stations the reverse is true. The following switching
functions are required:

Frequency Generator Board +RX,* TX 4 RX,
Duplex Generator Board 4 RX, + TX + R

The boards are normally supplied as ship stations. They may be converted to shore
stations by the changing of two jumpers. An alternative method is to interchange
the appropriate crystals on the two boards. *

Determine from table 2-2 for a 206/210 whether or not a different channel strip
must be inserted or, if not, the jumper must be added or removed. Make the
change if needed. Channel strips for the 206 M/210M may be selected from
table 2-5B.

Duplex switching for the 206 M/210M within the channel strips is determined by the
ship or shore criteria mentioned above. Refer to Figure 4-4F-3 for jumper location
on the Duplex Switching board. The switching board is normally supplied for

ship stations and wired to receive the function + TX,%* RX which allows reception

of a frequency lower than the transmit frequency.

Determine from tables 2-4, 2-5A and 2-5B what matching network

components are required. Make the required changes. Determine from table
2-3 what tap is required. Make the required change. Be sure that the solder is
removed from the previous tap position and check new tap connection to be sure
solder is not shorting two turns together.

WARNING

Be sure that the set is turned off, short one of
the 6146 tube caps to the chassis, and short L6
of the matching network to the chassis before any
changes are made. Re-install the PA shields
after the changes have been made.

.35 ph
L5 L6 C13

AL T
Cé6 c7 14
S |

MATCHING NETWORK oy

* When a receive clarifier is required, +RX, TX is required for the Frequency Generator

gogrg. Therefore for duplex channels the transmit crystal mustbe on the Duplex Generator
oard.
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After these major changes have been accomplished the Transceiver is ready to be tuned.

Set the function switch to receive. Set the channel switch to the desired channel.
Connect a 51gna1 generator to J3, the receive test jack on the rear panel. If the

the-desired receivefrequeney. For Cy IS 00 kHz, set

the frequeney-to-be-3-Miiz-above-the reeeive-frequency. Adjust the generator level

to obtain an indication on the front panel meter. Adjust A3A_ L1 for minimum indication,
increasing the level as required to maintain a small indication on the meter. Set the
generator frequency to the desired receive frequency, adjust the level to obtain an
indication on the meter, peak L2 and L3 for maximum indication, adjusting the level

to keep the indication at a small reading.

Remove the signal generator from J3, set its frequency to the first IF frequency.
Remove A3A1P1 from A1J10, J10 is located on the signal distribution board. Connect
the generator to A3A1P1. Adjust the AM modulation on the generator for approxi-
mately 100% modulation, Connect a dummy load having a rating of 100 watts to J2
(ANT).

Set the function switch to transceiver and key the transmitter. Set the signal generator
level to obtain some indication on the output meter (the slide switch S1 located in the
PA tube compartment must be set in the relative power output position). Peak A3A 14,
for maximum indication, If the channel being aligned is a duplex channel, also peak
A3A C6,C10 for maximum indication. Unkey transceiver.

Turn transceiver off by means of function switch and remove main power plus from
rear of transceiver. Remove PA shield. Connect the signal generator to terminal
11 of S1-C. Set its frequency to twice the transmitter output frequency. Connect
a high frequency oscilloscope or an RF voltmeter to the junction of C12, C13 and
C8, C9. Adjust the signal generator level to obtain an indication. Tune L7 for
minimum indication, Remove the signal generator and oscilloscope or voltmeter.
Replace PA shields.

CAUTION

Insure that equipment is de-energized prior to
performing this step.

Re-connect power to transceiver. Turn function switch to transceive. Connect
signal generator to A3A1P1 as in step b.

Key the transmitter and adjust A2A_C12 for maximum indication on the front panel
meter. If a peak cannot be obtained, move the tap on A2L6 in the appropriate
direction. If C12 is at maximum capacity (maximum CCW), more inductance is
required and the tap should be moved toward the rear. If the reverse is true it
should be moved toward the rear,

2-23



Installation

g.  When tuning adjustments have been completed and re-checked, set the signal gener-
ator output level for ~60 dbm output (225 V), remove the AM modulation. Adjust
R2 on the channel strip card for half scale output on the front panel meter.

h,  With the signal generator connected as in step f., check the other channels. The
output indication should be half scale. If not, adjust R2 on the appropriate channel
strip. Unkey the transceiver,

i, Re-connect A3A1P1 to A1J10. Switch the channel switch to a channel programmed
for AM full carrier operation. Key the Transceiver. The front panel indication
should be half scale. If not, adjust the carrier control, A3A14R11, of the ACC
(A3A14) board for half scale indication, If a power meter or RF voltmeter is
available, the above adjuctment should be made for a power output of 32 watts or
40 volts RMS across 50 ohms. Switch the channel switch to a channel programmed
for the reduced carrier mode. Adjust the Reduced Carrier control, A3A 14R5, for
an output of 2 to 5 watts (10 to 15. 8 volts RMS) across 50 ohms.

i. Remove A3A1P2 from J9. J9 is located on the signal distribution board. Connect
a frequency counter to J9. The Transceiver should be turned on in the receive
position for at least 20 minutes and preferably one hour, If the channel being
adjusted is not a duplex channel, adjust the trimmer on the Frequency Generator
module to obtain the correct channel oscillator output frequency. This is the fre-
guency marked on the crystal.

Where a duplex frequency generator (A8) board is supplied determined from
2.5.2.2b., which channel oscillator is on which board, As above the frequency
is measured at J9. However the source may be either the Frequency Generator
(A6) or Duplex Frequency Generator (A8) board. To align those transmit
frequencies not used in receive aiso, adjust the appropriate trimmer while in
the transmit mode.

NOTE

For alignment of the Duplex Generator Board,
board extenders are required.

k. The T.ansceiver is now tuned for proper operation into a 50 ohm load. If the set
will be used without an antenna coupler, C13 should be repeaked with the antenna
system connected so that the PA stage will be resonant, Since the antenna is
reactive it will somewhat detune the PA, the load presented to the PA must have a
VSWR of less than 2:1.

2.5.3 Automatic Mode Programming (Marine). - In a transceiver equipped with a
Programmable Audio Distribution Board 1A1A1 but no front panel mode switch, mode may
be programmed on an individual channel basis. Refer to Section 4. 3. 8, page 4-2 and
Figure 4-3A and 4-3D for details of programming.
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SECTION III

OPERATION

3.1 OPERATING PRECAUTIONS.

CAUTION

Even with only top and bottom covers removed
dangerous voltages exist. In certain stages of
disassembly high voltage exist that are DANGER
OUS to life. Remove all power prior to
servicing.

The Transceiver contains protective devices which prevent damage in the case of an oper-
ational fault. However, to insure reliable, trouble-free operation, operate the Transceiver
with a properly tuned antenna and insure that input voltages are within their ratings.

3.2 OPERATING CONTROLS.

All controls required for normal operation are located on the front panel.

3.2.1 Basic Controls. - *Options depending on function required.

CHANNEL SELECTOR switch Selects the assigned frequency of operation (and
mode-optional) and pre-tuned output networks.

FUNCTION SELECTOR switch Selects one of four operational conditions:

OFF All power removed
STANDBY Crystal ovens and filaments on
RECEIVE Receive mode only
TRANSCEIVE Transmit mode upon keyline closure.
*MODE SELECTOR switch Selects one of five operational modes:
LSB Lower sideband suppressed carrier (optional)
USB Upper sideband suppressed carrier
AM Amplitude modulation equivalent

(upper sideband and carrier)
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MODE SELECTOR switch
(continued)

cw
FSK

TRANSMIT AUDIO

RECEIVE AUDIO

*PHONE PATCH switch

*SPEAKER switch

*LOCAL - REMOTE switch

3.2.2 Accessory Controls

Internal

CATHODE CURRENT/RELATIVE

KEYLINE

AM TUNE

3-2

Continuous Wave, tone offset from carrier by 1 KC
Frequency shift keying in TRANSCEIVE
Frequency shift conversion in RECEIVE,

Adjust the transmitter for rated output. Clockwise
rotation increases output. Meter indication should
be over 100 on voice,

Adjust speaker and headset volume for comfortable
listening. Clockwise rotation increases volume.

Provides for four to two wire conversion in
RECEIVE and TRANSMIT. In TRANSMIT the
transmitter is also keyed. In OFF, normal
four wire operation is available.

Provides for INternal, EXternal and OFF modes
of operation of the internal speaker amplifier.

Provides front panel switching of audio and keying
functions to a remote location when using a
Transceiver without a mode switch, ie, ,
automatic channel mode programming.

POWER

Located on the underside of the RF Amplifier
module in the PA section. It selects the
function the front panel meter monitors in
transmit. Normal function monitored is
Relative Power output.

On the program matrix board on the inside of
the front panel is a pin@lz which when
grounded keys the transmitter when in the
transceive mode.

On the program matrix board above a ground
on@ll not only keys the transmitter but also
provides carrier output.
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Front Panel Options CC = Clockwise, CCW = Counterclockwise

CLARIFIER Provides vernier/off adjustment of the receive
frequency. CCW rotation increases frequency.

RF GAIN Provides manual RF gain to the receiver front end.
CW rotation decreases sensitivity.

VOX Provides for vernier control of the voice operated
transmit function. CW increases sensitivity,
CCW is push-to-talk.

NOISE BLANKER Provides vernier/off adjustment of the blanking
level. CCW is minimum sensitivity.

SQUELCH Provides for vernier control of receive voice sensing.
CW decreases sensitivity. CCW is OFF.

PRIVACY Refer to Privacy Addendum. (supplied with Privacy
Option)

Remote Transmit Level and Provides adjustment of input and output levels of the

Remote Receive Level remote 600 ohms inputs tobe adjusted independent of

local level setting. Transmit is adjusted for a

meter reading >100. Receive is adjusted for 0dbm
output.

3.3 OPERAT ING PROCEDURES.
3.3.1 Oven Warm-up. - To insure operation within the specified frequency tolerance,

allow a2 20-minute warm-up prior to operation. The standby mode minimizes power drain
while retaining oven power. FCC TYPE ACCEPTED EQUIPMENT REQUIRES 20 MIN.

3.3.2 Receive RF Gain Control (Option). - When operating on a channel with strong ad-
jacent channel interference producing noticeable distortion, reduce the receiver sensitivity
(gain) with this manual control.

3.3.3 Transmit Audio Control. - With the control set at its normal position, approximate-
ly 2 o'clock, normal inputs will provide full power output. A control increase with normal
signal will not increase power due to power feedback control. Meter reading is >100.

3.3.4 Input Power. - Transceivers may be supplied with either 115/230 VAC, 115 VAC
sinc or square wave, 12 VDC or 24 VDC. To prevent damage, insure that the power
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source to which the equipment is connected is the same for which the equipment is
wired.

3.4 PERIODIC OPERATOR MAINTENANCE.
Design of the Transceiver requires no periodic operator maintenance other than cleaning
of the filter when the blower option is used. The filter may be removed by removal of the

blower mounting screws. The filter may be washed in warm soapy water. mnsure that
the filter is dry prior to re-installation on the radio.
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SECTION IV

PRINCIPLES OF OPERATION

4,1 FUNCTIONAL DESCRIPTION.

The radio described in the following sections is a dual conversion superheterodyne trans-
mitter-receivercapable of operation in single sideband and amplitude modulation voice
communication modes and CW or Frequency Shift Keying data modes. Up to ten crystal
controlled channels are available in both simplex and half duplex. Power output is 150

rndbo DTV A TNN wxen b
watts PEP O 1UU Watls average.

4,2 SIGNAL FLOW BLOCK DIAGRAM.
Refer to Figure 4-2A, Transceiver Block Diagram for the subsequent discussion,

4.2.1 Receive. - The received signal from the antenna is routed through AIKI, the
antenna switching relay, through A3A1K1, the TR Relay to A3A1V1 the RF Amplifier,

V1 is also used in the transmit function as an amplifier. A tube is used, because of its
superior signal handling capability and its availability resulting from use in transmit, A
transistor FET "front end" is available as an option. A3A1V1 drives A3A1Q1, the receive
mixer, the output of which is a 1.5 MHz or alternate 1.4 MHz intermediate frequency.
Conversion to the 455 kHz IF and then audio detection takes place in the IF/Audio Module
A4 via CR1-CR4, FL1 or FL2, Ul-U3 and audio amplifiers Q17-Q23. The speaker
amplifier is A1A2,

4,2.2 Transmit. - put audio signals are converted to the 455 kHz IF and filtered by
A4U5 and A4FL1. Bi-directional mixer A4CR1-CR4 up converts to 1.5 MHz or alternate

1. 4 MHz which is supplied to amplifier A3A1Q3 and then to transmit mixer A3A1UlL.

RF Amplifier A3A1U2 provides necessary drive, through A3A1K1 the TR Relay, to A3A1V1,
A3A1V2 and power amplifiers A3V1-V3. The matching network A2 provides matching
between the plates of the power amplifier and a 50 ohm antenna. RF power to the antenna
connector is controlled by the antenna switching relay A1KI.

4.3 MAIN FRAME.

The main frame contains all wiring and circuitry necessary to interface the Transceiver
modules A2 through A1l as listed in 1.4. The main frame designator is Al
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4.3.1 Four Channel Transceiver. - The Transceiver is available in four, six and ten
channel models; however, since the four channel model is not available with all of the
options it is treated in a separate instruction manual,

4.3.2 Six Channel Transceiver., - The basic parts of the main frame are shown on
Figure 4-3A, Main Frame Interconnection Diagram. Important sections and their functions
are described beginning with 4, 3. 5.

4.3.3 Ten Channel Transceiver. - In terms of additional components or wiring there is
no difference between the six and ten channel transceiver. The difference occurs in the
plug-in modules A2, A3 and A6, and A8 where duplex is supplied.

4.3.4 Ten Channel Transceiver with Half Duplex Function. - For ten channel duplex
operation a modified Signal Distribution board is supplied. For duplex operation, the
Voice Privacy option is not available., In its place (and location) an additional ten crystal
oven and duplex frequency generator board is inserted. Channel information is obtained
from the same channel switch wafer, A1A1S1. Channel information may be programmed
to accommodate either simplex or half duplex on any channel. Mode may also be
programmed to channel selection,

4.3.5 Main Frame Electronics Front Panel. - The front panel contains all necessary
operator controls and inputs including the Audio Distribution and Programming PC Board
A1Al and Audio Output PC Board A1A2. Controls, their function and purpose, are discussed
in paragraph 3, 2. 1.

4.3.6 Main Frame Electronics Rear Panel, -  Additional components and input/output
functions are included on the rear panel. All terminal strips and connectors providing
for remote inputs and Antenna Coupler channeling information is also located there.
Components on the rear panel are shown on Figure 4-3A, Main Frame Interconnection
Diagram, including A1K1, the antenna switching relay and optional A1K2, the Remote
Motor Switching relay. Two Figure 4-3A schematics are supplied. They contain the
various combinations possible of front and rear panel controls that may be supplied for
various system requirements,

4.3.7 Signal Distribution Printed Circuit Board. - The signal distribution board provides
all interfaces between modules, front panel and rear panel. The necessary basic plug-in
modules on this board are the Frequency Generator (A6) and the IF/Audio (A4) modules.
All options with the exception of Remote plug into this board. Reference Figure 4-3A for
pin and connector assignment. Figure 4-3C indicates location of connectors for basic

and option plug-in modules.

4.3.8 Audio Distribution Printed Circuit Board (A1A1). - The Audio Distribution board,
A1A1l, is shown schematically on Figure 4-3A and pictorially on Figure 4-3D. The audio
distribution board accepts local microphone, remote and phone patch audio inputs and by
Transmit Audio level control R2 sets the drive level to the transmit balanced modulator.
Receive Audio as set by R1, is also supplied to the local speaker, handset or remote or
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phone patch. Remote and phone patch operation is at the balanced 600 ohm 0 dbm level
through T1 and T2. Remote audio is a four-wire system whereas the phone patch provides
switching of a two-wire input. Phone patch transmit, also keys the transmitter. Board
A1A1 also contains the Transmit-Receive lights which indicate the status of the transceiver.
These lights also serve for receiver tuning in the FSK mode. Channel oscillator switching
information is derived by S1, a part of the channel selection switch.

Where automatic mode programming is provided, selection of any mode may be preselected
on a channel basis. Programming is accomplished as follows (refer to Figure 4-3D).

(P)1 through (P)10 on the program matrix designate channel position and (P)13 through (P)18
channel mode. By soldering a jumper from (P)1 through (P)10 to (P)13 through (P)18 channel
mode is set. Example, a jumper from (P)1 to (P)16 provides the AM mode in channel 1.
(P)11 and (P)12 are test functions that may be established by the placement of a jumper to
chassis ground. Operation of mode selection is as follows:

a. ILSB - +12V on (P)13 activates LSB oscillators on the Frequency Generator (A6)
mmwd /002 /01N Al wria AN
vvuailu ‘QUU/ LV U 11‘)’} via uvivda

b. USB (reduced carrier, -16 db) - +12V on (P)14 activates USB oscillators on the
Frequency Generator (A6) board, via CR13, the reduced carrier gate on the
ACC (A3A14) board via CR12 and the carrier reinsertion gate on the IF/Audio (A4)
board via CR38.

c. USB (suppressed carrier -50 db) - +12V on (P)15 activates the USB oscillators on
the Frequency Generator (A6) board via CR14,

d. AM (carrier -3 db to -6 db) - +12V on (P)16 activates the carrier reinsertion gate
on the IF/Audio (A4) and the ACC (A3A14) boards via CR20, the USB oscillators on
the Frequency Generator (A6) board via CR15 and receive carrier injection disable
gate on the Frequency Generator (A6) via Q4 and CR14. Q4 is on in receive only.

e. CW - +12V on (P)17 activates the CW Oscillator (A7A1) via CR18, increase peak
power control (PPC) time constants on PPC control (A3A2) board via CR21, activates
the USB oscillators on the Frequency Generator (A6) board via CR16 and disables
the microphone input via CR21, R8 and Q1.

f. FSK - +12 on (P)18 activates the FSK (A9) board via CR19, increases PPC time
constants on PPC control (A3A2) board via CR22, activates the USB oscillators
on the Frequency Generator (A6) board via CR17, disables the microphone input
via CR22, R8 and Q4, and turns Q3 off via CR29 and Q2 thereby providing receive/
transmit lamp control to the FSK (A9) board for tuning and indication purposes.
+12V is also supplied to the lamps via CR34 and CR35.

Functions of other components on the A1A1 board are as follows: CR24 and CR25
provide clipping of the input signal on overload conditions. CR27 and CR28 disable
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the microphone gate Q1 in push-to-talk (PTT) or VOX operation. CR38 isolates the
microphone from the phone patch keyline thereby disabling the microphone input
when phone patch is used.

4.3.9 Audio Output Printed Circuit Board (A1A2). - The Audio Output board is shown
schematically on Figure 4-3E and pictorially on Figure 4-3F. The Audio Output board,
also located on the front panel provides the gain necessary to deliver 4 watts to the
speaker. The speaker is driven by Q4 and Q5, push-pull amplifiers which in turn are
driven by emitter followers Q2 and Q3. Q1 provides the phase splitting necessary without
a transformer input. CR2 and CR3 provide temperature compensation for output quiesent
current control,

4.4 RF AMPLIFIER MODULE (1A3).

The RF Amplifier Module contains several basic sub-units or functions, the RF Amplifier/
Mixer PC Board, the channel switch assembly, the power amplifier, and the PPC power
control, PC board, the channel tuning boards and the Duplex Switching board (206 M/210M),
(See Figures 4-4A through 4-4F.)

4.4,1 Channel Switch Assembly. - The channel switch assembly contains all the switching,
up through the grids of the 6146B power amplifier tubes necessary when switching to a
specific channel. S2B and S2C select the input tuned circuit of V1, S2D connects R2, the
transmit gain adjustment pot in the circuit, S2E and S2F select the input and output tuned
circuits of V2. In the 206 M/210M S2G and S2H are provided to switch the marine channel
strip to duplex, Also located on the assembly are the 22 pin connectors into which the
individual channel strips and the duplex switching board plug in. These channel strips
contain L1, L2, L3 and L4 and associated components necessary for channel tuning,

4.4.2 RF Amplifier/Mixer Board (A3A1). - On receive, the RF signal from the antenna
passes through the antenna switching relay A1K1 through J2 to K1, the Transmit/Receive
relay. K1 is shown in the receive position. K1 connects the signal to S2B. The received
signal passes through a tuned circuit to the grid of V1 the RF amplifier stage. This tube

is used on both receive and transmit. After amplification by V1 the signal is applied
through C4 to G1 of Q1, a dual gate FET, which functions as the receive mixer. The
channel oscillator injection signal, at a frequency 1.5 MHz or alternate 1.4 MHz above the
receive frequency, is amplified by Q2 and applied to G2 of Q1. Q2 is a broadband amplifier
which requires no tuning. Circuitry consisting of R5, R6, R7, CR1, CR3 and C3 serves the
dual function of biasing Q1 on in receive and off in transmit, and in addition effectively
comnects C3 in the circuit on receive. This is required since the input capacitance of V2

is lower in receive since it is biased off. The output of Q1 is applied to a double tuned
circuit, tuned to IF frequency, comprised of T1 and T2 and associated components. This
double tuned circuit functions on receive and transmit. The output on receive is taken from
a link on T1 and goes to the IF/Audio board A6.

In the transmit mode the signal at 1500 kHz or alternate 1400 kHz comes in from the IF/
Audio board through T1, T2 to T1 of Q3, a dual gate FET, which is biased on on in transmit

C@N/T ;p“ ‘,7:#3‘5—

4-4



9-¥/S-¥%

werserq joord
*I9ATOOSURL], °‘VZ- 2an3rg

FAM FXNOS 7 IN/S - -
- -— - - - FHSF-SS 2645/ - —
SV ASSY XIS/ TINE S &Q\W\ W = T 27477
- \w
— v ——————— - v £9-L6 DvAOESSS1 S NOILAEIFLSIT ~ >
' HEY T8 I0 TAYLNOI & [ XIMOd LNIVI  AND  ITASZIF  AOSLA ANOFSH  AOZ/- i
TFNI/T7LAAO F77COLY enmm ancm— oo \\N. _ 2 N A A N .
.N\\%\HX\‘W\.K’ - a» s LNOLSNOO | ot Il - eod-/6
Fovie y-56 oL | = . XWOILSO ||
P77y Cumm— XIIIIVT
i azrm L HM2/ESS 274150 T ! (S
T PoSneD - - B B N =
'S L -
ATNO XL | Al £6 ‘20 e-/v L7 P co &- <& 1]
iy Ve voso7s37 | L] AT A Loy | N
_ Mo 7Y FIMOS HrFS IIMATS Y ; st £/92 X FLYS gs7 &«
u_lol NopZ+ - - - Py L A7dINS #57/857 0
_ Y4
e S EEC— e W77 4 n flw #-£0 | =
= L) 1 I i 74 )
SoiA 77 bt 4 o = | Leamos| |} FSEINO I PN
w\ \M“MMA\\N% _ e T = Lo 2r \x%\:kw)\ SNH LW B I . \0 /-4 i IRt .
> _ - ) or owvz _ o7
o L ¢ g LA = en " i | ATS IS
,o * HILIMS EINE &~ e S1Y 435 4701 1199 SVIR/ 7LV 7d
X AS/+ / —_ - — — _ - - =
\ 7TANEH O L2 7 ! -
IFI v \ O~ - g - = o= - -—
—— %R 1 . " S/- 180 &-125
k b R " || ATSINS FoMY8 S
- = I-t . £2-02.
> \%ﬂwﬂ.mﬂuu\ﬂw\l\ A A o 7oWL700 HOT 708 ) | ¢
. = Z-P02YS 7EWYON & - N FIMOS | i — oWl olony
- D - - - 4
,n - - s am - - “ W 08 I LY P ¥OLVINSTY | |
T 1y - | row  EEEY NOLLIO /0
—— NWI 1 ZILS-EHEY SIIFLS ININNL TINNYHD u o ¢ DNHAUMS K7TNT | oL 77978 aFYMEIY SV
YANTLNY L _ 'y , 15 A/ e Ig AISAINS OT WO ¥ I
= | | 2y Iy - 4
.._“.Av “ w = = Ns¥ ASSt A7ddNS 374104 | I 27 ‘
— — b - -— - -
NOLLSO NVOLLsO [ _ 346
X ] ] KT 7T XT727G LQQQQ _ i ol JY.H h = F TS FTUNS >
: AL L - Y XV &SS L
/T “ . ¥ Y - ~ | 79177 |
|||||| __Z_- : — - | o/
- - = - - - - -
r _ /10 &/- L& _l
i _ - = = - > rriw WH-30L0374377 1 §
4 I | 6552 | ISS-2720190 2 _I
i = cwr 77 | FAIFOFY . -
- = Serg XL T lowsoso eo
s = oo m 707y | | J —e \‘fb ol
7FANNEHASD A4 |
LIWSVY L Servsvvas [N © __ N or ove
! FAIFIF 4\ | )
i = =
/ £0 ,_\ ‘ Mlﬁ -1s
1777 o4 7 . _w /_\ &- - los o o= on )= - b-1¥
" $2202. 271 el - vy - .—l ._| P YIrIY W5 =
TINVEHD Py, Y224 7 07 ane
| IL_ T 1 ) EY, |
= _JrV)\[ © €LIWSNYIL /&
L YOLINN
- 72y 78 5
IWEY TXVOE O T¥/N 7 INY S “
r - - -— -— -— -— -— -— -— - -— ——

uorjyeaadQ




l

IO _

Vo S

— - o= - -— - — = L -— Il—
— i /&
PN 27477 S 70 _l mﬂ\ A7 wW YT 1
A\ P 72 2 S 127775 1 by IS0 ZINNEHD
- - 2SO 7INNWHD $/A-SA \el_ PSS
/7y 1 | oXVOF o oA — /A
1 ch-r76 | — 250 YOLYYINTD . /&
XNO/LSO I |_H _ = 250 2
“!ww\..\\w\wb __ L = 12870 eh o e 1 —— 7w _
T T - AY/ N 4 O/ S O TTLTTTT * _ r L NOILAS O NTD BT X7 77T
&- 26 D _ .lq #o i xXyA2es+ _ - S WS M\WN\““K“QQ \N“\M\“u
| ! 24 B 250 FsLro [ XL .1.04L_m = - i “
¥FLye | *gs57 rh\ T xgs? gy 7IA77 ! t3 _
#57,/957 O£y — 20
Of = i “ TLYS INL Yoo /L
= Xy 3 Wl (VAN ZUNY !
Mﬂ o/& 80 [ 2o £o 20 XX~ “ A r*y _ \
\wa | FINIYT os0 /4 O 250 FLYO ¥IN/xa b - - _ "
or owe o7 ave Jl'_ 57 Xgsn IS0 I AVYD L2-920 520 _ . P
FINIXT HILIMS -+ L.
- - - - - - C AV 77 2L FNITAIY _ |
V27 214 = i
- - - - - - - ot
P - - o l
X | 474710
£2-026 .W ! | woo9
i awly orony = ,WYAV
-70 NO/LaO |
' g 77477 XS |
TXYOF If T. pev. |
| WV FIAYTSS | _
o= -1 PY) ST L ovany _ |
/707 =
Fsron FSVFITY > owwh\u pod JANT27Y T !
- v —o0
I WY AWALYS 72/0A | L INOMHIOY I/ v
st XS 1.l|.l||.rl
0 69 Q_W\\Ww\u »7 . or-6& PYLY HI7IN0S |
FuWS FTUINS YOs 7470 N r-ny> Pl I MO |
T 29 ) Sollr Xon |
IV &SS LINGONS XY LTT > 29 SHOLLD o/rany -=é& .4
> I | <o
{ | 57 | !
ol M 25K T oo
&7~ (1 £7 o 2 n | | -—té
WE-20£27L377 ¥ FSS-90L27L7T TO¥S = i | P
sy 2| ISS-FIAXT ¥ W - ST XY TYE SI kY oNe ST XY LS/ oo - | _ N _ _ 777 AL
= 54 #L NOx ' /I TIYOF Do )
EY) S$10 9 Pz _ | NOILNEI¥LSIT 01T |
& .P MW\NMM [ — NOILYTSM IS = HolIMS I
KIS
Py e 2OTINCD XII XXV XL |
- NOILIF SN/ 7| _
T XN |
Mw -/ Z-50 277 2177 ¥ p-£& /Z-619 n _
—— @w _ *\.\\Wwww = svinsims ININILIMS imoamsl—— == === == ool —t==
! — 07 N 72717 &= 774 ¥477 955 >TLIA Yo XL LIWSNENL
i /L | T
7 2 oy
FOLINNFLLY| TONUIHE
2dd - &84 43 _
! r ¥ - by
i _ _ _ _ _ _ _ 1 BV ) a2608 oo otank/I1



Operations

Figure 4-3A-1i. Deleied.
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Figure 4-3A-2, Main Frame Interconnection Diagram, Types SR-206/210
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Figure 4-3C-1. Signal Distribution Board, Simplex, Voice Privacy
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Figure 4-3C-2, Signal Distribution Board Duplex
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Program Matrix Connections

Wire P1 thru P10 as required
to P-13 for LSB
P-14 for USB reduced carrier (-16db)

Operation

P-15 for USRB
P-16 for AM ‘
P-17 for CW - \
P-18 for FSK ’
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or E designator functions refer to Figure 4-3A.

Audio Digtribution PC Board Assembly

Figure 4-3D Aud
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Figure 4-4B. RF Amplifier and Mixer PC Board Assembly
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Figure 4-4C. RF Amplifier Module Assembly, Rear View
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Figure 4-4D. RF Amplifier Module Assembly, Bottom View
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Figure 4-4E, Power Control and Automatic Carrier Control

PC Board Assemblies
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and off in receive, It is amplified, passed through a 1500 kHz or 1400 kHz tuned circuit to
Ul, the transmit mixer. Ul is a MC1596G, an IC operating as a balanced mixer with a
high degree of injection frequency balance. The IF signal is mixed with the injection signal
which is at a frequency 1500 kHz or alternate 1400 kHz above the desired output frequency.
R21 adjusts the balance of the mixer to null out the injection frequency. The mixer output
is amplified by U2 and applied to K1. T4 and T5 are broadband transformers. The output
at this point consists of the desired signal plus the other mixing product at a frequency 2. 8
to 3 MHz above the desired. The tuned circuits in the channel strips eliminate the unwanted
mixing product, The signal passes through K1 which on transmit connects the output of T5
to S2-B. The tuned circuits associated with 1.2 and L3 of the channel strips operate on
receive and transmit. The tuned circuit associated with 14, at the output of V2 functions
only on transmit. The output of V2 is coupled through C47 to the grids of the 6146B PA tubes.
V2 is biased off on receive since its cathode resistor is connected to the +12V Receive/
ground on transmit line, The bias on V1 is adjusted by the channel transmit level control
located on the channel tuning strips on transmit and supplied by the RF Amplifier AGC on
receive.

Neutralization of the PA is supplied through C50 to C48, the low side of the interstage tuned
circuit associated with the plate of V2. The phase reversal produced cancels out the direct
plate to grid feedback.

The transmit/receive relay also furnishes +12 receive/ground transmit and +12 transmit/
ground receive signals to other modules in the transceiver to accomplish required switching
functions. The relay is operated by a ground supplied from A4, the IF/Audio board.

A solid state FET amplifier is available as an option that can be inserted to replace V1,
the RF Amplifier. With this option the receiver is completely solid-state.

4.4.3 Power Amplifier, - The power amplifier stage consists of three type 6146B tetrode
vacuum tubes, V1, V2 and V3, connected in parallel. Grid bias is provided by Idle Current
Control R3 on the PPC (A2) board. Bias control R3 is adjusted for a no signal-cathode

idling current of 25 ma per tube, which operates the tube class ABI.

An indication of cathode current is obtained by measuring the voltage drop across cathode
resistors R4, R7 and R10. The voltage appearing at the cathode connection of these
resistors is applied to a metering circuit at the junction of isolating resistor R3, R6 and
R9. The metering circuit consists of series limiting resistor R1, RF filter L7, C1 and C2,
meter switch S1, and front panel meter M1. Cathode voltage is also applied to the PPC (A2)
board, which will be discussed in subsequent paragraphs. An indication of 50 on the front
panel meter corresponds to a total idling current of 75 ma, or 25 ma per tube. The slide
switch S1 of A3 must be in the cathode current position to make the measurement but must
be returned to the REL PWR position for normal operation,

The RF signal input to the power amplifier is gpplied via the three grid circuit parasitic

suppressors, L1, L2 and L3. A screen bias voltage of +215 VDC is applied to the power
amplifier tubes by resistors R2, R5 and R8. The screen bias is obtained by dropping the
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+240 VDC supply voltage through Zener diode VR1. This supply voltage is switched by
antenna relay K1 so that it is present only when the Transceiver is keyed. Thus the
power amplifier tubes have screen voltage only when the Transceiver is keyed.

4.4.4 Power Control (PPC) Board (A3A2). - Peak power control of the amplifier is
achieved by sampling the power amplifier cathode current and RF plate voltage. Current

is sampled by sensing the voltage across cathode resistors R4, R7 and R10. This voltage also
. contains RF envelope information as the result of filtering by C5, C8 and C11 and is applied

to the PPCDC Amplifier Q3, Q5 and Q6, the output of which is supplied to the IF/Audio (A4)
board as a control voltage. At the same time C3 and C4 of the matching network sample

the RF plate voltage which is fed to the PPC board where it is detected and filtered by

CR2 and C4 and added to the current sense input.

PPC threshold is set by R31, SSB LEVEL control. The normal method of setting is to
adjust R31 for 125 watts PEP output on voice and on the lowest power output channel. R27
PLATE VOLTAGE LIMIT, is then adjusted for 150 watts PEP output on voice and on the
highest output channel. RF plate control is a secondary protective loop however it may be
used to minimize output variation from channel to channel. The combination of current and
voltage sensing provides less than 1 db change in output for a 10 db change in input signal.

NOTE

The PPC Loop may be set up using a two tone input
signal and the results above noted, However a two
tone signal does not have the characteristics of voice,
To prevent flat topping with its inkerent splatter
adjust the PPC loops on voice only,

The time constant of the PPC Loop is established by C5. By reducing C5 from 5.6 to 1 uf
faster loop response and a decreasedpeak to average output ratio results. The time
constant is such that the PPC loop responds to the syllabic rate of voice. During CW and
FSK modes of transmission C6 is added to C5 by Q4 to increase the time constant and
make the loop average responding. At the same time R13, CW/FSK LEVEL control
allows the average output to be set at any level up to 100 watts peak by prebiasing the
detector diode CR2 and the DC Amplifier,

As a further precaution against overdriving the Power Amplifier, the RF voltage at the
cathodes of the Power Amplifier tubes is filtered to produce a voltage proportional to
cathode current. This voltage is amplified by Transistor Q1 and Q2 in the Power Control
Board and combined with the PPC voltage by diode CR1, Thus if the peak cathode current
of the power amplifier tubes exceeds the maximum design value, the power control
circuit automatically reduces the drive.

An indication of relative power output is obtained by detecting a sample of the transceiver
output voltage and applying this signal to the front panel meter. The circuit of diode CR5
is the relative power detector. The output of this circuit is applied through the REL
PWR/CATHODE CURRENT switch 1A3S1, to meter ML,
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C3 (HIDDEN)
c1

C2
(HIDDEN)

Pl - PPC (To A3A2J1)
P2 - Relative Power (To A3A2J2)
P3 - Neutralization (To A3J3)

Figure 4-5A, Matching Network Module Assembly, Froni View
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Figure 4-5C. Matching Network,
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and L7; tap position of L6; and input capacitor values C6 SChematlc Dlagram
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4.4.5 Channel Tuning Boards (A3A3 thru A3A12). These boards in any combination up to ten
provide the necessary tuned circuits for the transmit and receive functions. L2, C4 and

L3, C8 are used in receive with L4, C11 added in transmit. Various strapping options are
available

a.  Simplex boards - C5, C9 and C13 are added to the tuned circuit when the jumpers
shown in Figure 4-4F-1 are installed. The bands so formed are tabulated in table 2-2.
Also available at the input is L1, C1 and C2, the image trap option. The image trap is
tuned to a frequency two times the IF frequency above the carrier frequency. C3, C4
and C5 values given in the parts listed are modified when an image trap is supplied. .
Consult the manufacturer when an image trap is to be added in the field,

b.  Duplex boards - Jumpers C to 1.2 and L3 are cut when the duplex board is to be
operated simplex. Jumpers A to C6 and C10 are required for additional capacity
across either C6 or C10. The combination of these jumpers allows K1 and K2 of
the duplex switching board to switch the C6, C5 and C10, C9 combinations across
L2 and L3 to lower the tuned frequency. A board with jumpers A and C is the basic
duplex board, the bands of which are defined in table 2-4B. The basic board
however may be converted to a basic simplex configuration which the bands defined
in table 2-2A and having component values of the simplex board by jumpers as
shown in figure 4-4F-1. Jumpers B thereby are used to split bands as indicated in
in table 2-2A. C6 and C10 are deleted in this configuration.

The dashed inductors across C5 and C9 are for special applications where the duplex fre-
quencies are very close. In this case C5 and C9 are replaced by an inductor to cancel out
some of the capacity of C6 and C10,

C2 of the image trap has two locations as shown by the dual position arrows on the schematic.
For frequencies below 16 MHz C2 is connected to the input, pin 2, Above 16 MHz C2 is
connected to pins 3 and 4. This provides the capability of greater selectivity of the front end
at higher frequencies by minimizing the detuning effects of the image trap.

4.4.6 Duplex Switching Board (A3A13). K1 and K2 are reed relays which on a transmit/
receive command switch capacitors across the L2, L3 tuned circuits to lower the frequency.
Jumper A is for ship stations (TX frequency lower) and jumper B is shore stations

(TX frequency higher),

4.4.7 Automatic Carrier Control (ACC) Board A3A14). In the AME mode of transmission,
to insure output stability of the carrier signal the ACC samples the RF output voltage from
A3A2C10 of the power control board and processes it as follows: In the AME mode the
board receives +12V from A1A1E15 the programming board, The board therefore has
power in the AM and reduced carrier mode. The RF signal is envelope detected by CR1

and CR2. QI acts as an emitter follower. R8, C3 and CRS5 provide modulation wiping of the
detected signal ie provide a DC output proportional to carrier only. Q2 and C4 provide

final filtering and the drive level necessary for operation. R11 is the carrier output control
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4,4,5 Channel Tuning Boards (A3A3 thru A3A12). These boards in any combination up to ten
provide the necessary tuned circuits for the transmit and receive functions. 12, C4 and

1.3, C8 are used in receive with 1.4, C11 added in transmit, Various strapping options are
available

a. Simplex boards - C5, C9 and C13 are added to the tuned circuit when the jumpers
shown in Figure 4-4F-1 are installed. The bands so formed are tabulated in table 2-2,
Also available at the input is L1, C1 and C2, the image trap option. The image trap is
tuned to a frequency two times the IF frequency above the carrier frequency. C3, C4
and C5 values given in the parts listed are modified when an image trap is supplied.
Consult the manufacturer when an image trap is to be added in the field.

b. Duplex boards - Jumpers C to L2 and L3 are cut when the duplex board is to be
operated simplex. Jumpers A to C6 and C10 are required for additional capacity
across either C6 or C10. The combination of these jumpers allows K1 and K2 of
the duplex switching board to switch the C6, C5 and C10, C9 combinations across
L2 and L3 to lower the tuned frequency. A board with jumpers A and C is the basic
duplex board, the bands of which are defined in table 2-4B, The basic board
however may be converted to a basic simplex configuration which the bands defined
in table 2-2A and having component values of the simplex board by jumpers as
shown in figure 4-4F-1, Jumpers B thereby are used to split bands as indicated in
in table 2-2A. C6 and C10 are deleted in this configuration.

The dashed inductors across C5 and C9 are for special applications where the duplex fre-
quencies are very close. In this case C5 and C9 are replaced by an inductor to cancel out
some of the capacity of C6 and C10,

C2 of the image trap has two locations as shown by the dual position arrows on the schematic.
For frequencies below 16 MHz C2 is connected to the input, pin 2. Above 16 MHz C2 is
connected to pins 3 and 4. This provides the capability of greater selectivity of the front end
at higher frequencies by minimizing the detuning effects of the image trap.

4. 4.6 Duplex Switching Board (A3A13). K1 and K2 are reed relays which on a transmit/
receive command switch capacitors across the L2, L3 tuned circuits to lower the frequency.
Jumper A is for ship stations (TX frequency lower) and jumper B is shore stations

(TX frequency higher).

4,4.7 Automatic Carrier Control (ACC) Board A3A14), In the AME mode of transmission,
to insure output stability of the carrier signal the ACC samples the RF output voltage from
A3A2C10 of the power control board and processes it as follows: In the AME mode the
board receives +12V from A1A1E15 the programming board. The board therefore has
power in the AM and reduced carrier mode. The RF signal is envelope detected by CR1

and CR2. Q1 acts as an emitter follower. R8, C3 and CR5 provide modulation wiping of the
detected signal ie provide a DC output proportional to carrier only. Q2 and C4 provide

final filtering and the drive level necessary for operation. R11 is the carrier output control
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and is adjusted for an output of 32 watts (62 watts maximum). Current limit amplifier
A3A2Q2 sampling is accomplished via R14 and CR7 and provides additional protection in the
event of a failure of the normal ACC control. Average current is limited therefore by the
setting of A3A2R7 the current limit control for both SSB and AM operation. In the reduced
carrier mode, RS artificially generates a DC voltage so that carrier is reduced to 2 to 5
watts. R5 is shorted out in AM by Q4. CR3, CR4 and CR6 provide temperature compensation,

4.5 POWER AMPLIFIER MATCHING NETWORK (1A2),

The plate supply and loading for the power amplifier tubes is provided by the 1A2 Matching
Network. Plate parasitic suppressor chokes 11, 1.2, and L3 are connected to plate supply
choke L4 which is connected to the +750 supply., Reference figures 4, 5A, 4.5B, 4.5C.

Matching the plate impedance of the transceiver is accomplished by the Pi Network
consisting of input capacitors C6 and C7, Series Coils L5 and L6, Series Capacitors C12
and C13, and Output Capacitors C8 and C9. A second harmonic trap consisting of 17 and
C14 attenuates the second harmonic output of the transceiver., The input capacitor is
selected by S1-A, and the output module assembly by S1-C and S1-D. The output module
assembly consists of C8 and C9, C12 and 13, and C14 and L7. S1-E an open seeking
wafer connects a damping resistor across each of the second harmonic traps except the
one in use,

Neutralization of the power amplifier is accomplished by feedback from the plate circuit,
through neutralizing capacitor C10, blocking capacitor C1, to the plate circuit of 1A3A1V2
on the RF Amplifier and Mixer Board.

4.6 IF/AUDIO MODULE (A4).

The IF/Audio Module A4, shown schematically in Figure 4-6A and pictorially in Figure
4-6B, provides input and output signal processing from audio to the 1.5 MHz or alternate
1.4 MHz intermediate IF frequency. In transmit it accepts a 0 dom, reduced to 100 mv
by Transmit Audio level control, audio signal and converts it to a IF signal at -48 dbm.
In receive it accepts a nominal 250 puv IF signal and converts it to a 0 dbm audio signal.
Refer to Figure 4-6A for the following discussion.

Transmit, - Audio and carrier from the frequency generator board are mixed in U5, the
transmit balanced modulator. T7 provides selective tuning and matching to the SSB
filter input FL1. FL1 is nominally a 2, 9 kHz mechanical filter. A 2.1 kHz filter is
available as an option. This filter provides nominal opposite sideband rejection of 50 db.
After filtering the 455 kc sideband signal is up converted to 1.5 MHz or alternate 1.4 MHz
by by-directional double balanced mixer T1, T2, CR1-CR4. Output is nominally -48 dbm
to the RF Amplifier module. Transmit peak power control (PPC) is applied to Q1 to
maintain output power at 150 watts PEP. As a safety feature, power amplifier cathode
current is also sensed and added to PPC to provide average power control (APC) as a
threshold type power compression. In this fashion the power amplifier is protected
against both over voltage and over current. R1 controls the level of PPC compression.
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Operation

"For the AM and reduced carrier mode of transmission Q29 acts as a gain control element
controlling the carrier reinsertion to the second mixer input. Drive signal is obtained
from the Automatic Carrier Control board A3A14.

Q2 is the second LO injection buffer amplifier. It provides the drive necessary for the
1.5 MHz mixer. R3 sets the injection level.

No additional stages on the IF/Audio board are required for signal processing. The
receive IF which bridges the transmit modulator, is placed in full AGC compression
while in transmit.

Additional transmit functions are performed by Q24-Q27. Q24 provides for carrier
reinsertion upon grounding of the ANTENNA/AM TUNE line. This line, available at a
remote antenna coupler, provides for tune power, approximately 32 watts, for antenna
coupler alignment. Q25, C75 and R119 provide a 500 ms transmit to receive delay

when the keyline is open. This may be reduced by removal of C75. Q26 is an inverter and
Q27 the TR relay driver. The keyline inhibit line grounds the base of Q27 and prevents
the transmitter from becoming energized when, in OFF, STANDBY or RECEIVE and when
the Antenna Coupler is tuning.

When in receive, the IF signal from the RF Amplifier is applied to bi-directional double
balanced mixer T1, T2, CR1-CR4. A receive filter is selected, depending on mode, by
Q3-Q7. Filter cut off is accomplished by shunting, with the filter being cut off grounded
at both the input and output. The AM filter normally supplied is a double tuned circuit T8,
T9. A mechanical 6 ke AM filter is available as an option.

The filter output is applied to IF amplifiers Ul and U2, This IF output drives U3, the
SSB product detector and AM third IF amplifier and U4, the AGC IF amplifier. At
maximum gain (below AGC threshold), IF to audio gain is approximately 75 db, In SSB
product detector injection is supplied by carrier gate Q14. In AM, injection is removed
by disabling the oscillator in the frequency generator module A6. U3 output is buffered
by Q17-Q18 which in conjunction with C67 provides envelope AM detection., In SSB, Q19
shunts RF products out by grounding C66. Audio amplifier Q20-Q23 provides the
necessary output for delivering a 0 db line output and speaker amplifier driving power.

AGC amplifier U4 drives both AGC detector CR12, CR11, C41, and AGC dump detector
Q13, C43. The purpose of the second AGC detector is to allow a dual AGC decay time
constant. Upon removal of an input signal C41 discharges through R58. The time constant
is several seconds. However, when the second detector AGC voltage across C43, whose
decay is faster but amplitude larger, falls below the reference set by R60 and R62, Q11
fires and C41 now decays to zero in approximately 200 ms. This in effect gives an AGC
time constant of five seconds but lasting for only 1. 2 seconds and prevents the AGC voltage,

4-51



Operation

in SSB, from following the syllabic rate. Q8, the front end AGC amplifier supplies AGC
voltage to A3A1V1 and the S meter for signal strength indication.

4,7 FREQUENCY GENERATOR MODULE (A6). SELECTABLE SIDEBAND

For 206/210, Upper and Lower sideband and Voice Privacy capability the Frequency Gen-
erator module, shown schematically in Figure 4-7A and pictorially in Figure 4-7B, provides
all injection frequencies necessary for transceiver operation. Q2 and Q4 are the USB and
LSB carrier oscillators are activated depending on mode. The two separate oscillators

are gated by Q3 and Q5. Q6 is the output driver to the IF/Audio module., CR5-6 and
CR15-16 provide internal AGC control of level. R15 and R24 equalize level output. R30
adjusts output level,

In AM transmit, AM equivalent is used rather than true AM, ie. carrier plus only one
sideband. The USB carrier oscillator is onin AM. However, AM receive is true
envelope detection. To prevent product detection occurring, Q2 is turned off in receive
only by CR4. The second LO oscillator Q9 is buffered by driver Q10. USB and LSB
crystal selection is provided by gates Q7 and Q8. R46 adjusts output level.

4.7.1 Clarifier Module (A6A11), - The Clarifier Module shown in Figure 4-7A operates
in conjunction with second LO oscillator Q9. By appropriate USB/LSB selection by Q2

and Q3, VARICAP diodes CR2 and CR9 are placed in series with the crystals and allow,
through front panel control, a range of + 150 Hz on the second LO injection frequency.

This permits operation with stations off frequency. The clarifier is normally enabled in
receive only but may be supplied as a transmit/receive function. Q1 is the gate which
enables the clarifier.

4,7.2 Channel Oscillator Module. - Each channel oscillator, A6A1l through A6A10,
shown schematically in Figure 4-7A is a separate module DC controlled by the channel
selector switch, Four bands cover the oscillator range of 3.1 to 31.5 MHz. Channel
frequency bands are:

1.6 - 3.5 MHz Low Band A
3.5~ 12,0 MHz Low Band B
12,0 - 18.0 MHz High Band A
18.0 - 30.0 MHz High Band B

Channel frequency is set by C1, available from the side without module removal. All
oscillators are sampled across a common load, R1 and R2, and amplified by driver Q1.
R4 adjusts output level on all channels.

4,8 FREQUENCY GENERATOR MODULE (A6). DUPLEX

For 206 M/210M Upper Sideband only and duplex capability the Frequency Generator module
shown schematically in Figure 4-8A and pictorially in Figure 4-8B provides all injection
frequencies necessary for simplex transceiver operation. Q2 is the carrier oscillator
with Q3 the output driver. CR2 and CR3 provide amplitude level control with R15 and R16
providing output level adjustment, In the AM receive mode Q2 is disabled by CR4.
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Operation

L2 and C13 on the output of Q3 provide harmonic rejection. Q4 is the second LO oscillator
with its driver Q5. Output level is set by R26. C3 and 13 on the output provide harmonic
rejection,

4,8.1 Clarifier Option. -  Although not normally supplied a clarifier, +150 Hz, is
available. Parts and wiring information is shown on Figures 4-8A and 4-8B. A parallel
mode crystal is normally supplied. To increase the frequency deviation a series mode crystal
is used with the clarifier option.

4,.8,2 Channel Oscillator (A6A1). - A single channel oscillator is used for all channels.
It is contained within the oven for maximum stability, Below channel frequencies of

7 MHz additional feedback is supplied by C4 which is programmed and switched by Q2.
Simplex/duplex operation is also programmable. Channel frequency adjustment may be
made from the side of the transceiver. See section 2. 5. 2.2, Configuration B. Refer to
section 2. 5. 2. 2 for programming information.

4,9 DUPLEX FREQUENCY GENERATOR MODULE (A8).

The Duplex Generator module is shown schematically in Figure 4~9A and pictorially in
Figure 4-9B. 1t is the source of additional channel frequencies where duplex is required.
Q1 is the output driver and level adjustment is R4. Since this output is in parallel with the
Frequency Generator (A6) board, the output levels are dependent on each other. The
output is adjusted for 400 mv peak to peak output on the lowest channel.

4,9.1 Channel Oscillator A8A1l, - This is identical to the oscillator used in the Frequency
Generator board., C4 and Q2 provide additional feedback at channel frequencies below 7 MHz.
The oscillator may be programmed for any channel operation. Refer to Figures 4-9A,

4-9B and Section 2, 5. 2, 2 for programming information.

NOTE

Where the Duplex Frequency Generator Board is
supplied but not used (future use only) the oven may
be disabled for power conservation. See Figures
4-9A, 4-9B.

4,10 POWER SUPPLY (A5).

Both AC and DC power supplies are available for the Transceiver. The AC power supply
operates from primary power of 117/234 VAC nominal, and has taps for 105, 117, 129 VAC as
well as 210, 234, and 258 VAC. The DC supplyoperates from nominal voltages of either 13.5
VDC and 27 VDC. An alternate AC supply is available which permits operation from either a
115V rms sine orsquare wave, switch selectable, when the rear panel hole plug is removed.

4,10, 1( AC Power Sugplg. > The AC Power Supply consists of a power transformer T1,
which supplies 12.6 VAC for tube heaters and ovens, 24 VAC for the remote control
motor and Antenna Coupler, and all the voltages required for the rectifiers of the reguiator
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and filter PC board assembly A5A1. Refer to schematic diagram Figure 4-10B. Line

switch S2 is used to connect the double primaries of T1 either in parallel, for 117 VAC

operation, or in series for 234 VAC operation, or in the case of sine/square operation (fig. 4-10A)
switches taps on the primary and secondary. If the nominal line voltage is either 10% high

or low reconnect the taps as shown on the schematic.

The regulator/filter board contains four rectifier circuits and a regulator. Diodes CR1
through CR8 comprise the rectifier for the +750 VDC power amplifier plate voltage.
Diodes CR9 through CR12 provide the +240 VDC for the driver plate supply and Power
Amplifier screen supply. It should be noted that the 250 UF filter capacitor 1A3C13 for
this supply is housed in the RF Amplifier chassis. Diode CR13 is the rectifier for the
-140 VDC supply.

Diodes CR14 and CR15 provide unregulated DC for the series regulator circuit. The
regulator consists of series pass transistor Q1, mounted on the chassis, and differential
amplifier and driver, transistors Q1 through Q4 on the Regulator board A5. Potentiometer
R15 is used to adjust the output of the regulator to +12.6 VDC.

In the standby mode of Transceiver operation, a ground level is applied on pin 4 of the
regulator/filter board. A ground on this line shunts base drive from Transistor Q1
through Diode CR16. With base drive removed from driver Transistor Q1, the regulator
is turned off, and voltage is removed from the 12.6 VDC regulated supply output.

4.10.2 DC Power Supply. - Iformation pertaining to the DC Power Supply is supplied as
an Addendum to this manual when either the DC module is supplied when ordered or supplied
at a later date. The DC Power Supply is directly interchangeable with the AC Supply without
wiring changes. put power required for full output capability is 12 VDC at 30 amps or

24 VDC at 15 amps.

4.11 MULTIPLE OPTION BOARD MODULE.

The multiple option board, A7, is shown schematically on Figures 4-11A through 4-11C, The
options, as described herewith, are plug-in and may be used in any combination. No

further system changes are necessary to incorporate any or all of the options. All that is
required is the plugging in of option board into XA7 on the Signal Distribution board. All
front panel wiring information is given on Figure 4-11E, Assembly information for all
modules is given in Figure 4-11D,

4.11.1 CW Module 1A7A1 (Basic Option Board). - The CW module consists of a 1 KC RC
Oscillator Q1-Q4 followed by Amplifier-Driver Q5-Q7. Keying is supplied to the keyline
and Q9 with R9, R10 and C5 providing pulse shaping to eliminate key clicks. Q8 acts as a
switch which by shorting R8 to ground begins oscillation. The transmit tone level is
controlled by the front panel transmit audio control. Receive volume is set by R20 and
also the front panel receive audio control. Refer to Figure 4-11A,

The keyline also actuates the TR delay as set by the front panel TR Delay control. This
front panel control provides variable resistance to ground. This voltage division
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establishes a threshold to which C8 must change after a keyline ground is removed. Q9
collector current saturates Q1l1lwhich inturn activates the keyline release time constant

of 500 ms which is permanently designed into the IF/Audio Module. With the jumper to
+12V, all modes, as shown the TR delay is activated in all modes. To reduce delay to the
minimum turn the TR Delay control maximum counterclockwise.

4,11, 2 Squelch Module 1A7TA4 (Basic Option Board). - The function of the squelch option,
located on the multiple option board A7, is to eliminate the necessity of listening to noise
in the absence of a desired signal. Refer to schematic diagram, 4-11B.

Q1 and Q2 comprise a bandpass amplifier having a maximum response between 400 and
800 Hz, the frequency range over which the majority of voice energy exists in sideband
communications. Voice signals are detected by CR2 and drive switch Q3 discharging
timing capacitor C8, Squelch threshold is established by a front panel control supplying
bias to the emitter of Q3.

Each voice pulse discharges C8. Charging rate is determined by R11 and the Beta of Q4.
In the absence of voice C8 will charge until VR1 fires (approximately 1 sec.) turning on
Q5 and Q6 which activate squelch transistor Q7. The audio output signal in the absence of
voice is therefore shunted to ground. Squelched audio is suppressed 20 db.

Front panel control R3 provides threshold control with maximum CCW being off. CW
position of the control gives maximum sensitivity, CCW minimum. the maximum CW
position all noise signals will unsqueich the receiver.

4,11.3 VOX Module 1A7A2 (Basic Option Board). - The function of the VOX option,
located on the multiple option board A7, is to eliminate the necessity of manually keying the
transmitter during voice operation. Refer to schematic, Figure 4-11C,

Q1 and Q2 comprise a bandpass amplifier having a maximum response between 400 and
800 Hz, the frequency range over which the majority of voice energy exists in sideband
communications. Voice signals are detected by CR2 and drive switch Q3 discharging
timing capacitor C8. VOX threshold is established by a front panel control supplying bias
to the emitter of Q3.

Each voice pulse discharges C8, thereby shorting the keyline. Charging rate is determined
by R11 and the Beta of Q4. In the absence of voice C8 will charge until Q4 cuts off (adjust-
able from .1 to 1 sec by R11) turning off Q5 which deactivates the keyline.

Front panel control R4 provides threshold control with maximum CCW being off (push-to-
talk), CCW position of the control gives minimum sensitivity CCW maximum, In the
maximum CW position all input signals will key the transmitter.

An antivox circuit, Q6 and Q7, is also incorporated. Adjustment of R15 desensitizes the
VOX action in the presence of microphone feedback from the internal speaker.

+
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ADDITIONAL OPTIONS

4.12 NOISE LIMITER MODULE 1A4Al (IF AUDIO BOARD).

The function of the noise limiter, located on the IF Audio Module A4, is to prevent noise
pulses from de-sensitizing the transceiver and to reduce undesirable noisefrom the receiver
audio outputs. Refer to schematic diagram, Figure 4-12,

CR1 and CR2 detect negative and positive signals respectively and through C1R1 and C2R2
time constants generated DC voltage on C1 and C2 proportional to the average input signal.
Noise pulses, both positive and negative, are therefore clipped by CR2 and CR1 relative

to the average signal. Since noise pulses come in many variations of amplitude, frequency
and duration a variable time constant is necessary to provide effective limiting over all
operation conditions. FET Q1 provides the variable resistance required by front panel
control R6. In the maximum CCW position the Noise Limiter is disabled. Maximum
limiting occurs at the CW position, The limiting threshold is established by R127 on the
IF Audio Board.

4.13 VOICE PRIVACY OPTION 1A11. (206/210 ONLY)

The voice privacy option is a printed wiring board module which plugs in to the signal
distribution board. It provides a single scrambling pattern for the Transceiver. The
method used is not merely inversion nor is it band splitting. A careful record of each
code assigned to a customer is maintained by the factory so that each customer has a
unique code or sets of codes by scrambling pattern and by frequency. Due to the require-
ment for privacy and the proprietary nature of the voice privacy method no circuit or
block diagram details are given here. Should any difficulty occur a return authorization
will be granted by the factory and the necessary repairs made for a nominal charge.

4.14 FSK OPTION 1A9.

Information pertaining to the FSK Keyer/Converter module is supplied as an Addendum to
this manual in the event that the module is either supplied with the Transceiver or
supplied at a later date. The module supplies an 850 Hz shift signal in transmit, either
2000 or 2550 Hz center frequency. In receive it demodulates the same signal and supplies
loop closures by means of a solid-state switch. Nominal keying speed is 100 words per
minute .

Inputs/outputs are 20/60 ma. at 120 VDC to drive a normal teletype loop. The module is
supplied with a plug-in box (3''x 2''x 4") which attaches to the rear of the Transceiver and
provides adjustable resistances for loop current control. No wiring is necessary for
installation of this option.

In addition, with the use of the voice privacy module, scrambled teletype may be sent
and received,
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4,15 REMOTE OPTIONS.

A number of remote options are available. Installation and interconnections are covered in
the Remote Manual supplied. The remotes available are listed in Section 1, 2 of this manual.
Figure 4-15 is a simplified schema tic of the remote interface.

The only remote option incorporated as part of this manual is the local portion of the marine
remote which allows for automatic mode programming. It consists of a motor, B1, relay
K2 and switch assembly S6 and S7 (refer to schematic 4-3A and figure 4-16), The assembly
attaches to the rear of the Transceiver from the inside and couples to the channel switch
shaft of the matching network through a unidirectional roller bearing. With the remote
motor attached, clockwise rotation only is possible, The wafer switches associated with
the motor, control the antenna coupler position and the motor position as determined by

the remote control. Alignment of the wafers are necessary for proper transceiver and
coupler tracking. Refer to Section 5. 4 for switch alignment procedure.
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NOTE::

1. UNLESS OTHERWISE SPECIFIED:
RESISTANCES ARE IN OHMS.
RESISTORS ARE 4% W 5% CARBON.

2. REFER TO IF AUDIO SCHEMATIC
FOR INTERFACE INFORMATION.

3. REF. DESIGNATOR A4Al

Figure 4-12. Noise Limiter, Schematic Diagram
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Figure 4-15. AC/DC Remote Control, Simplified Schematic Diagram
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SECTION V
MAINTENANCE
5.1 GENERAL,
5.1,1 Visual Inspection. - Periodically the covers should be removed from the chassis

and the chassis should be visually inspected. Loose hardware should be tightened.
Accumulated dirt should be removed. connections to the rear panel terminals shoule be
secure and cables should be inspected for damage. The air screen, if the set has a fan
should be cleaned. The fingers on the plug-in PC boards should be cleaned using a suitable
solvent. A general visual inspection should be made to locate any cracked or burned parts
or any other evidence of physical damage.

5.1.2 Lamp and Fuse Replacement. = Lamp and fuse replacement should only be made
using the types and ratings given in the parts list. Damage to the Transceiver could result
if this recommendation is not followed.

5.1.3 Meter Monitoring. - The front panel meter may be used as a diagnostic tool to
locate gross malfunctions or indicate that preventive maintenance is required. In the
receive mode the meter indicates relative signal strength. Normally atmospheric noise
will cause a deflection on the meter. A major change can indicate a change in receiver
gain or the necessity of resetting AGC adjustments,

With A3S1 in the CATHODE C URRENT position and the Transceiver in the transmit mode the
meter indicates total cathode currents of the three 6146B driver tubes or the magnitude of
the peak RF output. When monitoring cathode current, a major change may indicate that

a PA tube has deteriorated. The relative power position of A3S1 provides an indication

of the peak power output and may also be used as a check of proper equipment operation.

5.1.4 Frequency Check and Netting., - If a precision frequency counter is available the
crystal oscillators should be set as described in Section 2.5. There may be occasions
however, when the transceiver is communicating with a set that does not have the high
stability of this transceiver. If each set has aclarifier these may be adjusted so that each
receives a proper signal. If not the channel oscillator frequency may be adjusted so that
clear intelligence is obtained.
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5.2 TROUBLE ANALYSIS.

5.2.1 Test Equipment. - A sophisticated transceiver such as this unit would require a
fairly extensive supply of test equipment if all of the circuits in the various modules were
to be completely aligned. The modular construction of the transceiver, allows the equip-
ment to be repaired with a minimum of difficulty, Modules may be easily replaced and
sent back to the manufacturer for repair. Diagnostic testing is also simplified by the
modular approach.

As a minimum, for diagnosing and testing, the following test equipment is suggested:

Vacuum Tube Voltmeter - HP410-C or equivalent
Dummy Load, 50 ohm, 150 watt
Audio Oscillator

In addition the following test equipment would be desirable:

Signal Generator with Attenuator - HP606 or equivalent

Oscilloscope - any oscilloscope, preferably with a frequency
response capability in the HF range

RF Voltmeter - Boonton 91DA or equivalent

5.2.2 Receiver Problems. - The most significant indication of a receiver problem is a
loss of sensitivity, If the loss is only on one channel the trouble is either in the frequency
generator board or in the RF Amplifier Module. Check for presence of channel injection
signals to the RF Amplifier module. I present, the trouble is in the RF Amplifier module,
probably in one of the channel strips, If the signal is absent on all channels, the trouble
most likely is in the IF/Audio Board. This may be verified if a signal generator is
available by injection a modulated signal into J10 of the signal distribution board at a
frequency of 1500 kHz (or alternate 1400 kHz). If no output is obtained from the speaker
but AGC indication is obtained on the front panel meter the trouble is most likely in the
Audio Output amplifier board. This may be verified by connecting an audio oscillator to
the input of the Audio Output board.

5.2.3 Transmitter Problems. - A complete loss of output on one of the channels should
first be investigated by determining if the receiver is functioning properly. If it is then the
trouble may be in the 12BY7A driver stage tuned circuit located on the channel strip card.
Another cause may be the Pi Network. Inspect for broken wires, a bad wafer switch or a
cracked or shorted capacitor,

If the transmitter does not function on any of the channels but does on receive the trouble
is most likely in the RF Amplifier PC board. Ispect for broken or damaged components,
measure voltages, replace tubes, FET's and perform other routine diagnostic tests to
locate the trouble.

5.3 TROUBLE SHOOTING.

The following is a procedure that may be followed to evaluate the probable location of a
suspected failure. Qualified personnel only should make adjustments if required. The
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indescriminate adjustment of transceiver controls will only result in less than maximum
performance.

5.3.1 Equipment (Typical Mfg, Model). -

a. RF Signal Generator, 400 kc to 32 MHz (HP 606)
b. Oscilloscope, 35 MHz (Tektronix 453)

c. AC/DC Voltmeter, 30 MHz (HP 410C)

d. Dummy Load, 50 Ohm, 150 W

e. Frequency Counter 30 MHz, 50 MV Sensitivity

5.3.2 Standard Tests. -

a. Check all switches for proper location.

b.  Check all channels for receiver noise (speaker) and transmitter power output (front
panel meter indication on voice or AM). This also checks the normal transmit/
receive function (front panel lights).

c. Check all fuses.
d. Check all connections including plug in printed circuit boards.

e. Observe that all tubes have filament voltage by their glow.

f, Check all voltages, +800 + 50 VDC (plate), +265 + 20 DC (screen) -123 + 5 DC (bias)
-40 VDC +2 (AGC) +12.6 VDC (regulated), 12 VAC (ovens and filaments).

Voltages except the -40 VDC screen and regulated 12V may be conveniently measured
on the octal socket on the bottom of the power supply (J2). Remove the plug and
measure as follows:

Pin 1 Plate, 800 + 50 VDC o - D
Pin 3 Bias, -123 + 5 VDC

Pin 5-6 Filaments, 12 + .5 VAC

Pin 7-8 Ground

Reconnect the power supply plug J2. The -40 +2 VDC may be measured on the
bottom of the signal dlstrlbutlon board on XA4-36., The 12.6 VDC regulated may
be measured on XA4-44"" Screen voltage of +265 +20 VDC may be measured on
A3J1 pin 1 or 2.* (Reference Figure 4-4C for location. ), lee l%te, screen and
bias voltage are not critical and may fluctuate considerably. A malfunction will
result in a gross change in voltage.

g. Check Carrier, 2nd LO and channel oscillator outputs and frequency (Frequency

MNAannvrnatan D
LCNCrawsy anrd)o

*Also measure on the anode of A3VR1 the power amplifier screen voltage. The voltage
should be measured 39 volts less than the measurement on A3J1, To measure the 5-3
screen voltage, the transceiver must be in transmit and keyed.
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h.  Check for receiver sensitivity, all channels. (Clearly audible tone with .5 uv input. )
Also check AGC action to 100 mv input and observe front panel meter indication.

i Check PA cathode idle current (zero signal transmit) for 50 on front panel meter
with A3S1 (on bottom of RF Amplifier) in cathode current position.

j. Check for power output, all channels (50 to 80V on voice or 1/2 to full scale on
front panel meter).

The above tests will normally determine whether the problem is transmit or receive
associated and will give an indication of the module at fault, To further pin point the area

of difficulty the following may be performed.

5.3.3 Transmit Problem. -

Remove A3A1P1 from A1J10 of the signal distribution board and inject in A3A1P1 a 1500
(or alternate 1400) kHz 100% modulated IF frequency at -60 dbm (220 uv). Check power
output on all channels. If all channels are OK, the problem is the IF/Audio Board or
audio input circuitry. If there is no output, the problem is either in the RF Amplifier or
Matching Network. If there is no output on only one channel, the problem is in the
channel tuning strip.

5.3.4 Receive Problem. -

In A1J10 mentioned above inject a 1 mv single frequency at 1500 (or alternate 1400) kHz into
the IF/Audio. An output in SSB verifies that the IF/Audio is performing normally and the
problem is probably associated with the receive mixer in the RF Amplifier.

5.3.5 Troubleshooting Chart. -

The following chart may be used as an aid in locating malfunctions,
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5.4 ALIGNMENT PROCEDURE.

The following procedure covers the full alignment of the transceiver. There are certain
adjustments which are clearly identified by an asterisk as factory adjustments, these
should only be raade after a repair has been made and then only in the section of the
transceiver directly affected.

When connecting or disconnecting test leads to terminals or pins, the transceiver should be
turned off and careful attention should be paid to ensure that adjacent terminals or pins are
not shorted together by the test leads.

The following test equipment is recommended if all of the tests or alignments are to be
performed:

a. RF Signal Generator - HP606B, or equivalent.

b. Peak Reading RF Voltmeter - HP410C, or equivalent.
c. Oscilloscope - 35 MHz bandwidth,

d. Frequency Counter, 0-30 MHz, 50 mv sensitivity.

e. Dummy Load, 150 watt rating.

It is recognized that while it is desirable that this test equipment be available, quite likely
it will not be. Each individual situation will be different. It is obviously impossible to
write a procedure that will cover all test equipment situations, however many adjustments
may be made using only the indications available on the front panel meter and the audio
output from the speaker. The following is a brief discussion of what might be accomplished
using only the above.

Receive - If the transceiver is connected to an antenna, normally background noise is
sufficient to give a tuning indication, The tuning adjustments on the channel tune boards
may be peaked listening to background noise or, if the background noise is strong enough,
observing the front panel signal strength meter. The IF tuned circuits are relatively
broad and do not require critical adjustment. These may be set as above if a
replacement has been made. The criteria should be that if the set has good inherent
sensitivity and clarity of reception it should not be re-adjusted. The channel oscillator
tuning adjustments may be adjusted when listening to a signal from a transceiver of
comparable stability by adjusting for the most natural sounding speech.

Transmit - In transmit a signal for peaking the transmitter tuned circuits may be
artificially created (in the AM mode) by setting A4R3, the second L. O. injection level
to obtain a front panel indication of about 1/4 scale. A4R3 should be re-set approximately
3/4 CW when adjustments are completed.

5-9
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The AM carrier level may be set by adjusting A3A14R11 for mid-scale (approximately 44

volts output) on the front panel meter. PPC adjustments may be made by talking loudly into

the microphone using a repetitive word such as one, two or three and adjusting the SSB control
A3A2R31 so that the meter does not reach full scale on peaks. The current limit control,
A3A2RT may be set by loudly whistling into the microphone with the transmit audio set maximum
CW for several seconds at a time and adjusting for a meter indication of approximately 110,

Other innovations may be made if the purposes of the controls are clearly understood.
Reference should be made to the theory of operation and schematics.

When making tuning adjustments to the channel tune PC board assembly, and a duplex channel
is being aligned it is essential that the receive adjustments be made first if the transmit
frequency is below the receive frequency. If the reverse is true, the transmit adjustments
should be made before the receive adjustments.

5.4.1 Receive Alignment. - ¢ e ~

5.4.1.1 Power Supply Regulator and Filter PC Board (A5A1) Adjustment. - Connect the
DC probe of the HP410C to the +12, 6 volt DC distribution at XA4-11, set the function switch
to receive, adjust R15 for +12. 6 volts as read on the HP410C.

5.4.1.2 Channel Tune Board (A3A3 through A3A12) Receive Adjustments. - Set the

function switch to receive. Set the channel switch to the desired channel. Connect a signal
generator to J3, the receive test jack on the rear panel. (I%bbe«eeh&nnei'strip- has-an-image

trap (ie. , “the presence of-four-coils-onthe-channel-strip),—set-the signal generator fre-

queney-to be-twice-the-first IF frequeney-above-the-desired-receive frequency: - For

example, if the FF-frequency is 1560-kHz, set the frequency to be 3 MHz above-the

receive frequency.) Adjust the generator level to-obtain-an-indication on the front panel

meter, ARTCRETAT N 170 4% ,-increasing the level as required to maintain

a small indication on the meter.* Set the generator frequency to the desired receive” = " - L
frequency, adjust the level to obtain an indication on the meter, peak L2 and L3 for maxi- Hg-4r

mum indication, adjusting the level to keep the indication at a small reading, approximately ~ “- -

10 on the relative power scale. Ifraduplexchannel—fs—bemgtme&aﬂd»ﬂa&reeewe—frequeney
is-lewer-than the-transmit frequency,-the-proper adjustments-are-C6-and C10. L2 and L3
should first be adjusted in transmit before-€6-and-C10 are-sdjusted? Repeat for all channels
being aligned.

NI mode

5.4.1.3 IF Audio Board (A4) Receive Adjustments. - Connect the equipment as in5, 43 1./;2.
e - B . . R e . - e BN SN T IRV heInieo
N {‘TC ( = Freg, = /’L‘ 30 7 r{?_j Vo use J ( If‘\]:'ﬁ.!{':uj)e&”‘ key
a. * Insert the IF Audio board in board extenders. Adjust T1, T7, T4, T5 and T6 for -

maximum indication, maintaining the indication at ’gpprpximat‘;elpy 10, If appljcable, \
T8 and T9 should also be peaked. Lo Heogls w417 \Fe i LocaTich )

b. * With the equipment connected as in a., set the level of the signal generator to obtain
a reading of 10 on the meter. Increase level of generator by 20 db. Adjust R3 to again

¢

* Factory adjustment - adjust only if the component being adjusted has been replaced.
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obtain a reading of 10 on the meter, This reduces the mixer gain to the point where
it is sensitive to the tuning of T3. Adjust T3 for maximum indication. Reduce
generator level by 20 db, adjust R3 to the point where maximum indication is
obtained or the indication increases very slowly as R3 is rotated.

c. Decrease the signal generator input to zero, Adjust R32, the RF AGC threshold
control, for a zero indication on the front panel meter,

P S

d. Connect a 600 ohm resistor to the audio output terminals of J5 on the rear panel.
This may be omitted if the 600 ohm output is not used. Refer to the main frame
diagram for the type of transceiver being tested to determine the proper terminals.
Connect the oscilloscope to XA4-43 if the 600 ohm output is not used or if used
connect it across the 600 ohm resistor. If the transceiver has a remote-local
front panel switch set it to remote and set the Remote Receive level control to
maximum. Set the transceiver to receive in the AM mode by one of the following
methods:

~(1) 206/210 - set mode switch to AM.

(2) RT-1033/URC-77 - set to any channel programmed for AM or if no channels
are programmed for AM, follow procedure of (3).

(3) Remove the 455 Hz injection by shorting XA4-17 to ground. Activate the AM
detector by jumpering XA4-10 to XA4-11.

(4) 206M/210M - if the transceiver has a mode switch, set it to AM. If it does
not follow procedure of (2) or (3).

Set the signal generator level to 100 microvolts and AM modulation to 30% at 1 kHz.
Observing the output signal with an oscilloscope adjust* R127, the internal noise
limiter adjustment for a 6 db reduction in output signal when the front panel noise
limiter control is set for maximum compression. If the IF Audio board does not
have the noise limiter option, R127 should be set at approximately mid-range.

e. * Set the signal generator level to 100 microvolts. Observe the output level on the L
oscilloscope. Decrease the level to 1 microvolt. Adjust R35, the IF AGC Threshold
controls, for 1/2 the output observed with the 100 microvolt input.

f. Set the signal generator level to 5 microvolts. Adjust R64, the audio level control,
to obtain 0 dbm in output as observed on the oscilloscope, or if the 600 ohm output

is not used, adjust R64 for satisfactory speaker volume. 0 dbm is 2.2 volts peak
to peak or 0, 775 volts RMS.

g. * Set the signal generator level to 0.5 volts. Adjust R55 AGC Linearity for minimum
distortion (-20V on XA4-36). Set R26, the S Meter limit set for full scale meter
indication.

* Factory adjustment - adjust only if the component being adjusted has been replaced.
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5.4.1.4 Frequency Generator (A6) PC Board (Simplex) Receive/Transmit Adjustments, -
The Simplex Frequency Generator Board channel oscillators are at the same frequency on
receive and transmit and therefore all adjustments may be made in receive, Before making
any adjustments it is essential that it be known what the correct crystal output frequencies
are. If they are not known they may be determined by removing the oven cover and noting
the crystal frequencies marked on the crystals.

a. Connect the AC probe of the HP410C from ground to XA6-2. Set the function switch to
receive, allow at least 30 minutes warm up. Switch the Voice Privacy off if transceiver
has a Voice Privacy option. Set R30 Carrier Level to mid-range. Switch to USB, adjust
R15 for 140 mv output as read on the HP410C. Switch to LSB, adjust R24 for 140 mv out-
put. Connect frequency counter from ground to XA6-2. Switch to LSB, adjust C17 for
correct frequency. Switch to USB, adjust C7 for correct frequency. Ref. Table 2-1B
for frequencies available. - ‘

b.  Connect the AC probe of the HP410C from ground to XA6-15. Switch clarifier off if
the transceiver has the clarifier option. Adjust R46 for 210 mv output. Connect
frequency counter from ground to XA6-15, Adjust C33 for correct frequency.
Switch to LSB, adjust C26 for correct frequency. Ref. Table 2-1B. 1 e ' *

c. Connect the frequency counter from ground to XA6-30. Starting with the channel switch
in channel 1, adjust all trimmer capacitors for the correct output frequency. These
capacitors are accessible through holes on the side panel and are clearly marked.
Remove the frequency counter and connect the AC probe of the HP410C to XA6-30.
Adjust R4 to obtain an output of 140 mv on the lowest output channel.

5.4.1.5 Frequency Generator (A6) PC Board (Duplex) Receive/Transmit adjustments. -
The Frequency Generator PC Board (Duplex) channel oscillators are used for both transmit
and receive if the channel is a simplex channel, If the channel is a duplex channel the A6
board normally has the transmit crystals and the A8 board (Duplex Frequency Generator
PC Board) the receive crystals.

Knowledge of the channel oscillator crystal frequencies is essential before adjustments may
be made. I not known they may be determined by removing the oven cover.

a. Connect the AC probe of the HP410C from ground to XA6-2. Set the function switch
to receive. Allow at least 30 minutes warm-up. Set R16 to mid-range. Adjust Ri5
for 140 mv output. Connect frequency counter from ground to XA6-2. Adjust C7
for correct frequency. Ref. Table 2-1B.

b.  Connect the AC probe of the HP410C to XA6-15. Switch the clarifier off if the
transceiver has a clarifier option, Adjust R26 for 210 mv output. Connect the fre-
quency counter from ground to XA6-15. Adjust C17 for the correct frequency. Ref.
Table 2-1B.

c. Connect the frequency counter from ground to XA6-30. If the transceiver has no
duplex channels, set the function switch to receive, Starting with channel 1 adjust
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all trimmer capacitors for the correct output frequency. These capacitors are
clearly marked and are accessible through holes in the side panel.

If the transceiver has duplex channels, the frequencies must be adjusted in the
transmit mode as follows:

(1) Remove A3A1P1 (located on the signal distribution board) from A1J10. This
prevents the PA from putting out powe r when the transceiver is keyed,

(2) Switch the function switch to transceive. Key the transmitter, adjust all
trimmers for the correct output frequency. Unkey transmitter, replace
A3A1P1 in A1J10.

Connect the AC probe of the HP410C to XA6-30. If the transceiver has no Duplex
Frequency Generator PC Board (A8) the channel oscillator output level is adjusted
as follows:

(1) Switch the mode switch to receive, Set R4 to obtain an output of 140 mv on
the lowest output channel.

If the transceiver has a Duplex Frequency Generator PC Board (A8) the channel
oscillator output level is adjusted as follows:

(1) Turn A8R4 fully clockwise. This is located on the Duplex Frequency
Generator Board.

(2) Remove A3A1P1 from J10. Set transceiver to Channel 1. Key transmitter,
note output level. Repeat for all channels, noting the output level on all
channels. Adjust R4 for 140 mv on the lowest output channel

5.4,1.6 Duplex Frequency Generator (A8) PC Board Receive Adjustments, - The
Duplex Frequency Generator PC Board normally has the receive crystals in a duplex
transceiver. Knowledge of the crystal frequencies is essential before adjustments may
be made. If not known they may be determined by removing the oven cover.

a.

Insert A8 in card extenders. Connect the frequency counter from ground to XA6-30,
Set the function switch to receive, allow at least 30 minutes warm-up. Adjust the
appropriate trimmer capacitors for the correct output frequency on each duplex
channel.

Adjustment of R4, the output level adjust is made as a part of the adjustments
covered in 5.4, 1,5,
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5.4.2 Transmit Adjustments. -

5.4.2.1 Channel Tune Board (A3A3 through A3A12) Transmit Adjustments. - Remove
A3A1P1 from A1J10, A1J10 is located on the Signal Distribution Board. Connect the signal
generator to A3A1P1. Set the frequency to the first IF frequency, and output level to zero.
Connect a dummy load having a rating of 150 watts to J2 (ANT). Connect the AC probe of the
HP410C across the dummy load using a Tee or suitable adapter.

a.

5-14

Adjustments' for sets not having duplex channels:

(1) Set to channel 1, transceive mode and key. Set signal generator level to
obtain an outputvoltage reading of approximately 40 volts on the HP410C. Adjust
L4 for maximum output. It should be noted that L1, 1.2, and L3 are adjusted on
receive and it is presumed that this has been accomplished before making transmit
adjustments,

(2) Set the signal generator level for -60 dbm (224 uv). Adjust R2 for 40 volts output.
This adjustment should not be made at this time if the RF Amplifier Mixer (A3Al)
PC Board or the Matching Network (A2) have not been aligned or are to be
re-aligned., First align A3A1 and A2, then adjust R2. Repeat steps 1 and 2 for
all channels,

Adjustments for transceivers having duplex channels. - For the simplex channels
(channels not configured for duplex), follow the procedure of a, steps(l) and (2). For
the duplex channels use one of the following procedures, depending on whether the
transmit frequency is above or below the receive frequency.

Transmit frequency below receive frequency: Switch to the first duplex channel.
Set the signal generator output level to obtain a reading of 40 volts on the HP410C.
Adjust C6, C10 and L4 for maximum output. L1, L2, and L3 must previously have
been adjusted for correct alignment on receive following the procedure of section
5.4.,1.2, Adjust R2 for 40 volts output following procedure step (2) of a. Repeat for
all duplex channels,

Transmit frequency above receive frequency:

(1) Adjust L1 for minimum receiver response at the image frequency following
the procedure of 5. 4. 1. 2.

(2) Adjust L2, L3, and L4 for maximum transmitter output.
(3) Adjust R2 for 40 volts output as in step (2) of a.

(4) Adjust C6 and C10 for correct alignment on receive following the procedure
of 5.4.1.2,

Repeat for all duplex channels.
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5.4.2.2 Matching Network (A2) Adjustment. - Ref. 2.5. 2. 2 for frequency

change and alignment.
CAUTION

Insure that equipment is de-energized prior to
performing this step.

This step is omitted if the transceiver does not have harmonic traps, Turn trans-
ceiver off by means of function switch and remove main power plug from rear of
transceiver. Remove PA shield. Connect the signal generator to terminal 11 of
S1-C. Set its frequency to twice the transmitter output frequency. Connect a

high frequency oscilloscope or an RF voltmeter to the junction of C12, C13 and

C8, C9. Adjust the signal generator level to obtain an indication. Tune L7 for
minimum indication. Repeat for all channels., Remove the signal generator and
oscilloscope or voltmeter. Replace PA shields.

Turn function switch to standby. Remove A3A1P1 from A1J10. Connect the signal
generator to ASA1P1, set the generator frequency to the IF frequency and level to
zero. Connect the dummy load to J2 (ANT). Connect the AC probe of the HP410C
across the dummy load using a Tee or suitable adapter. Set function switch to
transceive. Set to channel 1. Key transmitter. Set generator level to obtain an
output of approximately 40 volts. Adjust C12 for maximum output. Repeat for all
channels,

If the neutralizing capacitor C10 has been replaced it should be set near minimum
capacity (approximately 4/5 open). Normally this is sufficient for proper opera-
tion since the adjustment is not very critical. If any instability problems exist,
particularly on high frequency channels a slight re-adjustment of this capacitor
will be sufficient.

5.4.2.3 IF/Audio PC Board (A4) Transmit Adjustments. -

a, * Set the function switch to standby. Connect the dummy load and HP410C as in

5.4,2.1, Switch the mode switch to upper or lower sideband, or if the trans-
ceiver is programmed, switch to any SSB channel. Key transmitter, Adjust
R105, the carrier balance control, for minimum output as observed on the 1 volt
scale of the HP410C.

5.4.2.4 RF Amplifier and Mixer (A3A1) PC Board Transmit Adjustments. -

a. * Remove the channel oscillator injection by removing ASA1P2 and A1J9. Connect

the signal generator to A3A1P2. Set the channel switch to the highest frequency
channel. Set the signal generator frequency to the transmitter output frequency,
not the normal channel oscillator frequency. Set the signal generator level to
0 dbm (226mv). Connect the dummy load and HP410C as in 5,4, 2. 1, Set the
function switch to transceive and key transmitter. Adjust the balance control
R21 for minimum output. Re-connect ASA1P2 to A1J9. Cr

o

* Factory adjustment, adjust only if repair has been made.
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b. *

Remove A3A1P1 from A1J10. Connect the signal generator to A3A1P1. Set its frequency
to the first IF frequency. Connect Dummy Load and HP410C as in 5.4, 2.1, Set the
function switch to transceive and key transmitter. Adjust generator level to obtain approx-
imately 40 volts on HP410C. Adjust T1, T2, and T3 for maximum output. Reconnect
A3A1P1.

5.4.2.5. POWER CONTROL PC BOARD (A3A2) ADJUSTMENTS.

5-16

A.

Connect dummy load and HP410C as in 5.4.2,1. Remove A3A1P1 from A1J10, Set
function switch to transceive. Set to any channel. Switch A3S1, the Rel PWR/Cath I
switch to the Cath I position. Key transmitter. Adjust the idle current control, R3,
for a reading of 50 on the front panel meter. Switch A3S1 back to the Rel PWR

position, - 32 UDC oNPiN S dgf &,;4&1

Connect the microphone or handset to the microphone input jack, J1. Connect the
oscilloscope to monitor the output across the dummy load. Switch the function
switch to SSB or if the transceiver is programmed, switch to any SSB channel. Set
R27 max, CCW. Set A4R1 (located on the IF/Audio PC Board) at mid-range. Set
the front panel transmit audio control approximately 3/4 rotation clockwise. Speak
irfto the microphone and observe output on oscilloscope. Set R31, the SSB level
control, so that flat topping does not occur on voice peaks. Set R27 so that it just
starts to reduce the level of the peaks, then rotate R27 approximately 10% CCW.
“hec K 6N Scope /3/\, 12&4‘ z*éw, § Peake coaTl anihic
Connect an audio oscillator set to 1 KHz to XA4-21. The average power level
circuit will limit average power output to any desired level. R7 adjusts that level.
Normally this is set to limit the level to 100 watts (71 volts RMS as measured on
HP410C) however, it can be set lower if desired. This circuit is relatively slow
acting and takes 2 to 3 seconds to react to an overload, which means that R7 must
be set to a position, the output level observed, and then to a new position until the
desired level is obtained. This may be accomplished as follows:

1. Set R7 maximum counterclockwise.

2. Set function switch to transceive. Key transmitter. Set the audio oscillator
level 20 db above the level which gives 32V output on the HP410C. Rotate
R7 clockwise a few degrees, and observe what the output voltage settles to
on the HP410C. Keep rotating B7 clockwise until the desired average power
level output is reached 3 7 om0l oflen Juate
V{ C,grn,uz bocth To 37 calia
If the transcelver has a CW or FSK module, switch mode switch to CW or FSK.
Connect dummy load and HP410C as in 5.4.2.1. Set the function switch to trans-
ceive. Key transmitter for relatively short periods of time (approximately 1/2
second on, 1/2 second off). Adjust R13 for 71 volts output. If the transceiver is

keyed continuously the average power control will limit output power.
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5.4.2.6 Automatic Carrier Control (A3A14) PC Board. -

a. Connect the dummy load and HP410C as in 5, 4. 2. 1. Switch the mode switch to AM
or if transceiver is programmed switch to an AM channel. Set function switch to
transceive. Key transmitter. Adjust R11 for 43 volts. (37 watts).output on HP410C,

b.  If the transceiver is programmed for reduced carrier operation, or if a reduced
carrier option is included, switch to a reduced carrier channel or set option
switch to reduced carrier., Key transmitter, adjust Ra for 12 volts (3 watts)
output.

5.4,3 Motor Control Wafer Alignment. - The following is the procedure to align the

motor control wafer with the channel switch position, Remove the matching network module
from the transceiver. Remove the center shaft of the matching network and place between the
motor drive assembly and the PA module. Loosen the two screws supporting the switch
assembly and rotate until the tab on the rotor of the front wafer is centered about the stator
which it is positioned, Ref, Figure 4-16,

A VY Lilvsil AU D avaUaaT L, lie

contact on

CAUTION

Do not rotate the channel knob or matching network
wafers while the shaft is disconnected. A 180 degree
misalignment may result, The symptom will be, when
in remote and selecting a channel, the transceiver will
program to the wrong channel.

Tighten the screws supporting the switch assembly and go to remote. Select a chanrel and
observe where the front wafer stops. If it does not stop centered about a stator contact
loosen the two screws supporting the rear wafer. Reposition this wafer until the front wafer
stops centered about a stator contact. Tighten the supporting screws and reassemble the
transceiver.

9.5 PERFORMANCE TESTS AND ADJUSTMENTS.

5.5.1 General., - Alignment and Adjustments should be made only when necessary and
only according to instructions. There are many circuits which are not merely adjusted
for maximum output but for other and more critical parameters. Caution should be
observed at all times to avoid contacting high voltages. In particular the PA screens
should be left on at all times unless a repair is being made in that section. +250V is
present, however, ir the RF Amplifier module and care should be taken to avoid contact.

5.5.2 Receiver Gain and Sensitivity. -

5.5.2.1 IF/Audio Board, 1A4, - The following adjustments may be periodically made:

a. Meter Zero - Remove the antenna and terminate the antenna jack with 50 ohm termin-
ation. With the transceiver in the LSB or USB receiver mode, adjust 1A4R32 for 0
indication on the front panel meter. Replace the antenna. The front panel meter will
normally indicate due to atmospheric noise.
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Second LO Level - 1A4R3 controls the drive to the balanced 1500/455 kHz balanced
mixer. This is a factory adjustment but if a repair has been made in this circuit, it
should be adjusted to the point where the receive gain no longer increases. A steady
signal must be present.

AF level - 1A4R64 controls the audio level into the audio output amplifier, It
should be set so that no apparent distortion occurs under strong signal conditions
when the front panel receive audio level control is fully on,

5.5.2.2 Frequency Generator Board, 1A6. -

a.

Channel Oscillator Level - This adjustment, 1A6R4, should not be normally
necessary but if a repair has been made it should be set to give a nominal output level
from the 1A6 module of 400 mv, peak-to-peak,

Carrier and 2nd LO Oscillator Levels - Adjustments should only be made if a
repair has been made. Carrier level is adjusted for 400 mvpp 2nd LO level is
600 mvpp. Refer to appropriate schematic for R designators.

9.5.3 RF Amplifier Module, 1A3. - There are no receive adjustments to be made in the
RF Amplifier module other than the tuning on the channel strips which was previously
covered in Section 2.5 and the tuning of T1 and T2 which are factory adjustments,

9.5.4 Transmitter Gain and Power Output. - The normal gain and tuning adjustments
for the transmitter are covered in Section 2.5 and 5. 4, however, there are certain
adjustments that may be periodically necessary.

a,

5-18

PA Bias - With the transmitter keyed in the SSB mode, and the transmit audio at
minimum, adjust 1A3A2R3, the PA bias control for a reading of 50 on the front
panel meter, 1A3S1 must be in the cathode current position. This should corres-
pond to 25 ma per tube. The individual currents may be measured by measuring
the voltage at each cathode and computing the current. If any of the tubes are
significantly different it may indicate a tube should be replaced. -

Carrier Balance - This adjustment can only be made if some means of monitoring
the carrier is available. Another receiver tuned to the carrier frequency might

be used or an oscilloscope coupled to the grid of the PA tubes might be used. This
adjustment should only be made if it has been determined that the carrier has been
unbalanced by a necessary repair or an accidental mis-adjustment of the carrier
balance control, 1A4R105, If it is certain that a reliable indication of carrier
balance is available, 1A4R105 should be adjusted for minimum output.

AM Carrier Level - A3A14R11 sets the level of the AM carrier on transmit, It
should be set to a level of half scale on the front panel meter with 1A3S1 in the
Relative Power Output position, A3A14R5 sets the Reduced Carrier Level. Meter
indication is not available therefore an external watt meter is required. Setting is
3-5 watts,
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Peak Power Output - The front panel meter gives a relative indication of peak
power output but on voice peaks it will not respond quickly enough to indicate when
full power output is obtained. It is set in the factory to indicate full scale with

a two-tone signal of 150 watts PEP. On voice it will normally indicate about 2/3
scale when full power output is obtained.

DISASSEMBLY OF TRANSCEIVER.

The Transceiver is designed so that it can be completely disassembled for troubleshooting
or parts replacement using the cross-recessed screwdriver supplied. The sequence of
disassembly is important and should be strictly followed to prevent equipment damage.
Figures 5-1 through 5-8 pictorially describe the following steps. An asterisk (*) designates
additional steps required for the AN/URC-177.

5.6.1 Step 1. - Power Plug and Top Cover.
a. Remove the power cord at the rear of the set,

b.

Remove the six (6) or eighteen (18)* screws holding the top cover and lift the cover
up and off.

5.6.2 Step 2. - PC Boards and Retainer,

a.

b.

C.

Loosen two (2) screws either side of the retainer, Lift up to remove, DO NOT

RE MOVE SCREWS.

Remove two (2) PC Board retaining straps if provided. Six (6)* screws.

Remove each PC board by grasping the guides and lifting upward.

5.6.3 Step 3. - Bottom Cover,

a. Remove three (3) cover screws on left side.
b. Rotate the set onto its left side and remove the remaining three (3) or nine (9)*
cover screws, Remove cover,
5.6.4 Step 4. - Power Supply.
a.  Unplug the octal plug.
b.  Unplug the 15 pin Harness connector,
¢.  Unplug the in-line motor/fan connector.
d. Remove the four (4) or eight (8)* screws securing the power supply, 4 bottom, 4* top.

Lift the power suppiy oui ihrough ihe TOP of ilie seli,
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5.6.5

a.

5.6.6

a.

5-20

Step 5. - Matching Network,
Remove the four (4) screws holding the top screen and lift screen off.
Remove the four (4) screws holding the bottom screen and lift screen off,

Remove the two (2) outside screws holding the top bracket. Unplug the Hi Voltage
pin connector on the plate choke, neutralization pin connector on the wall of the PA,
and the three (3) tube caps.

Remove the coupling screw from the switch shaft. Rotate channel knob so that slot
on coupling is vertical, Push shaft to maximum forward position.

Unplug the PPC plug, the relative power plug on the wall of the PA, and the quick
disconnect RF output connector.

Remove the four (4) screws holding the network on the center portion of the set.

Remove the four (4) screws holding the network to the side panel and lift the
network out through the TOP of the set.

Step 6. - RF Amplifier,

Unplug the Channel Oscillator Injection plug and the IF input plug from the signal
distribution board.

Unplug the 15 pin PC harness plug.
Unplug the RF input plug KW PPC input (if present), and the 4 pin plug.

Remove the front panel coupling screw and slide the coupling forward on the
switch shaft.

Remove six (6) screws holding the amplifier to the center partition of the set.

Remove eight (8) screws holding the amplifier to the side panel and the bottom
ground strap to the rear panel (two (2) screws) if present and lift the amplifier
out through the BOTTOM of the set.

Step 7. - Front Panel.

Remove the center partition retaining screw.
Turn the set to normal position,

Remove the six (6) screws from the side panels and carefully rotate the front panel
face down,



Maintenance

5.7 E. F. JOHNSON CONNECTOR REPAIR

E. F. Johnson connectors are the rectangular black plastic connectors used on the rear of
the equipment. A special technique is used to disassemble these connectors.

TOOLS: SRS part number MP0504 Contact Removal Tool is used to remove pins from their
shell,

CONNECTOR ARRANGEMENT: Male and female connectors can be used as either jacks or
plugs, depending or whether they are fastened to a chassis or to a cabie clamp/shell on a
cable. A female connector, such as SRS part number J00253, has a full body (contacts
completely enclosed on the sides) and uses bifurcated (split) contacts as shown below. A
male connector, such as SRS part number P00253, has a body which is recessed to expose
pins which are solid blades (not bifurcated). A spring wing on the side of the contact snaps
in place when the pin is installed in the connector shell.

REMOVAL OF PINS: Male and female pins are easily removed with the MP0504 tool,
Insert the bifurcated end of the tool over the mating end of the connector pin as illustrated
below. Press the tool into the cross recess in the counector shell lightly until you feel the
spring wing compress, DO NOT FORCE PIN OUT WITH TOOL. With wing
compressed, the pin is withdrawn by pulling gently on its wire lead or pulling on the pin
with a pair of needle-nose pliers.

CONNECTING WIRES TO PINS: Strip wire 1/8-inch, form loop in wire, and crimp loop
over contact lug with wire in line with pin. Solder sparingly.

INSERTION OF PINS: Push pin firmly in place in shell until spring wing snaps in place, If
a pin is reused, it may be necessary to bend the spring wing out slightly before installation.

MP0504 CONTACT
REMOVAL TOOL

SPRING WING ﬂ
RETAINER STOPS

SOLDER LUG
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ASSEMBLY: Transceiver

REF
DESIG

Al
A2
A3
A4

A5

A6

AT
A8
A9
Al10
All

SECTION VI

PARTS LIST

DESCRIPTION

Alignment Tool
Contact Removal Tool

Microphone, Carbon

Microphone, Dynamic

Front Panel Hole Plug

RF Amplifier Front Panel Coupling

Main Frame Assembly 206/210
OR 206M/210M
Matching Network Module 206/210
OR 206M/210M
RF Amplifier Module 206/210
OR 206 M/210M
IF/Audio Module
Power Supply Module AC 115/230
OR AC sine/square
OR DC 12/24
Frequency Generator Module
6 Channel 206
10 Channel 210
6 Channel 206 M
10 Channel 210M
Option Module (Squelch, VOX, CW)
Duplex Frequency Generator Module
FSK Keyer/Converter Module
Special Option Module
Voice Privacy Module

Parts List

PREFIX DESIGNATOR: 1

PART NO.

MP0502
MP0504

MK1001
MK1004
MP0362
200113

200100
210100
200200
210200
200300
210300
200800
200400
210400
200450

200506
200510
210506
210510
200600
200550
200710

200730
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ASSEMBLY: Main Frame PREFIX DESIGNATOR: 1Al
REF
DESIG DESCRIPTION PART NO.
Al Programmed Audio Distribution PC Board 210080
A2 Audio Output PC Board 200090
B1 Motor, 24 VAC (Remote Only) B00003
Cl Cap, Cer, .01 uf, 10%, 500V C10100
Cc2 Cap, Cer, .01 uf, 10%, 500V C10100
C3 Cap, Cer, .01 uf, 10%, 500V C10100
c4 Cap, Cer, .01 uf, 10%, 500V C10100
C5 Cap, Cer, .01 uf, 10%, 500V C10100
Cé6 Cap, Cer, .01 uf, 10%, 500V C10100
C7 Cap, Cer, .01 uf, 10%, 500V C10100
C8 Cap, Cer, .01 uf, 10%, 500V C10100
C9 Cap, Mica, 22 uf, 5%, 500V C05220
C10 Cap, Mica, 91 uf, 5%, 500V C05910
c11 Cap, Cer, .1 uf, +80-20%, 25V C11000
Cc12 Cap, Cer, .01 uf, 10%, 500V C10100
C13 Cap, Cer, .01 uf, 10%, 500V C10100
c14 Cap, Cer, .01 puf, 10%, 500V C10100
Cl5-C17 Cap, Cer, .01 uf, 10%, 500V C10100
CR1 Diode, Si, 1N4148 CR4148
CR2 Rect, Si, 1N4003 CR4003
CR3 Diode, Si, 1N4148 CR4148
CR4 Diode, Si, 1N4148 CR4148
CR5 Rect, Si, 1N4003 CR4003
CR6 Diode, Si, 1N4148 CR4148
J1 Connector, Microphone J00201
J2 Receptacle, UHF/N (UG-680/U) J00300/210023
J3 Receptacle, Phono J00100
J4 Receptacle, 4 Pin J00200
J5 Socket, 36 Pin J00253
OR Connector, 35 Pin (MS-3102A- 28-15S) J00255
J6 Socket, 36 Pin P00253
OR Connector, 17 Pin (MS-3102A-20-298S) J00254
J7 Socket, 12 Pin X00200
J9 Connector, Phono J00101
J19 Connector, Phono J00101
K1 Relay, 3PDT, 12 VDC K10008
K2 Relay, 3PDT, 12 VDC (Remote only) K10002
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Main Frame Assembly 1Al (continued)

REF
DESIG DESCRIPTION
L1 Choke, RF, 1 MH
L2 Choke, RF, 1 MH
M1 Meter, 100 pa
MP1 Knob, Channel Select
MP2 Knob, Mode, Function, Speaker,
Phone Patch, Remote, Audio
MP3 Knob, Option
MP4 Lens, Red
MP5S Lens, Grean
MP6 Terminals, Crimp
MP7 Connector, PC Board, 22 Pin
MP8 Connector, PC Board,15 Pin
Pl Plug, PC Board, 15 Pin
P2 Connector, PC Board, 15 Pin
P3 Lug, Quick Disconnect
P4 Connector, 4 Pin
P5 Plug, Phono
P6 Plug, 6 Pin
P7 Plug, Microphone, mates with J1
P8 Connector UHF, mates with J2
OR N (UG-941A)
P9 Plug, 36 pin, mates with J5
OR plug, 35 pin (MS-3108B-28-15P)
P10 Plug, 36 pin, mates with J6
OR plug, 17 pin (MS-3108B-20-29P)
P11 Plug, 12 Pin, mates with J7 (TTY)
P13 Plug, 4 pin, mates with J4 (Fan)
P14 Plug, Phono, mates with J3
Q1 Transistor, Triac
R1 Res, Var, 5K, 1/2W, w/switch
R2 Res, Var, 5K, 1/2W
R3 Res, Var, 5K, 1/2W, w/switch
R4 Res, Var, 5K, 1/2W, w/switch

Parts List

PART NO.

L11102
110102

M10001

MP0400 OR 210029-3
MP0401 OR 210029-2

MP0402 OR 210029-1
MP0212
MP0213
H00340

(VAVEOLVE 3

X00800

200004
X00802
P00155
P00200
P00101
P00205
P00201
P00300
210012

P00253
P00255

J00253
P00254
P00205

P00200
P00101
Q00003
R87502
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Main Frame Assembly 1A1 (continued)

6-4

REF
DESIG

R5
R6
R7
R8
R9
R10
R11
R12
s1

S2
S3

S4
S5
S6
S10
S11

S7

XA6
XAT
XAS8
XA9
XAll

DESCRIPTION

Res, Var, 5K, 1/2wW

Res, Var, 5K, 1/2W

Res, Var, 5K, 1/2W, w/switch
Res, Var, 5K, 1/2W

Res, Var, 2,5K, 1/2W

Res, Var, 2,5K, 1/2W

Res, Comp, 100K, 1/4W, 5%
Res, Comp, 1009, 1/4W, 5%
Switch, Wafer (Remote/Local)

Switch, Wafer (Function)
Switch, Wafer (Phone Patch)

Switch, Slide, (Tune/Operate)

Switch, Slide (SPKR ON/OFF)

Switch, Wafer Section (Motor Control 206 M/210M)
Switch, Toggle, Min, SPDT

Switch, Rotary, MODE

Switch, Wafer Section (ANT command)

Connectors, PC Board, 22 Pin (two each)
Connectors, PC Board, 22 Pin (two each)
Connectors, PC Board, 22 Pin

Connectors, PC Board, 22 Pin (two each)
Connectors, PC Board, 15 Pin (two each)
Connectors, PC Board, 15 Pin (two each)

PART NO.

R85502
R85502
R87502
R85502
210027
210027
R20104
R20101
S10006

510003
S10004

500202
S00202
510205

S00312
510002

S10201

X00801
X00801
X00801
X00801
X00800
X00800



Parts List

ASSEMBLY: Audio Distribution PC Board PRE FIX DESIGNATOR: 1Al
REF
DESIG DESCRIPTION PART NO.
Al Audio Dist, (Programmed) PC Board Assembly 210080
C1 Cap, Cer, .01 uf, 10%, 500V C10100
Cc2 Cap, Cer, .01 uf, 10%, 500V C10100
C4 Cap, Tant, 1 uf, 35V, 10% C41056
C5 Cap, Cer, .01 uf, 10%, 500V C10100
Cé Cap, Cer, .01 pf, 10%, 500V C10100
CR1 Diode, Si, 1N914 CR9140
CR2 Diode, Si, 1N914 CR9140
CR3 Diode, Si, 1N914 CR9140
CR4 Diode, Si, 1N914 CR9140
CR5 Diode, Si, 1N914 CR9140
CR6 Diode, Si, 1N914 CR9140
CR7 Diode, Si, 1N914 CR9140
CRS Diode, Si, 1N914 CR9140
CR9 Diode, Si, 1N914 CR9140
CR10 Diode, Si, 1N914 CR9140
CR11 Diode, Si, 1N914 CR9140
CR12 Diode, Si, 1N914 CR9140
CR13 Diode, Si, 1N914 CR9140
CR14 Diode, Si, 1N914 CR9140
CR15 Diode, Si, 1N914 CR9140
CR16 Diode, Si, 1N914 CR9140
CR17 Diode, Si, 1N914 CR9140
CR18 Diode, Si, 1N914 CR9140
CR19 Diode, Si, 1N914 CR9140
CR20 Diode, Si, 1N914 CR9140
CR21 Diode, Si, 1N914 CR9140
CR22 Diode, Si, 1N914 CR9140
CR23 Diode, Si, 1N914 CR9140
CR24 Diode, Si, 1N914 CR9140
CR25 Diode, Si, 1N914 CR9140
CR26 Diode, Si, 1N914 CR9140
CR27 Diode, Si, 1N914 CR9140
CR28 Diode, Si, 1N914 CR9140
CR29 Diode, Si, 1N914 CR9140
CR30 Diode, Si, 1N914 CR9140
CR31 Diode, Si, 1N914 CR9140
CR32 Diode, Si, 1N914 CR9140
CR33 Diode, . Si, 1N914 CR9140
CR24 Diode, Si, 1N914 CR9140
CR35 Diode, Si, 1N914 CR9140
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Audio Dist. (Programmed) PC Board Assy. 1Al (continued)

6-6

REF

DESIG DESCRIPTION
CR36 Diode, Si, 1N914

CR37 Diode, Si, IN914

CR38 Diode, Si, 1N914

CR39 Diode, Si, 1N914

CR40 Diode, Si, 1N914

DS1 Lamp, 14 VDC, T-3 1/4

DS2 Lamp, 14 VDC, T-3 1/4
MP1 Lampholder

MP2 Lampholder

MP3 Lamp shield

MP4 Lamp shield

Q1 Transistor, Si, NPN, 2N4400
Q2 Transistor, Si, NPN, 2N4123
Q3 Transistor, Si, NPN, 2N4400
Q4 Transistor, Si, PNP, 2N4125
R1 Res, Var, 1K, 2W

R2 Res, Var, 1K, 2W

R3 Res, Comp, 150, 1/4W, 5%
R4 Res, Comp, 4.7K, 1/4W, 5%
R5 Res, Comp, 560, 1/2W, 5%
R6 Res, Comp, 2.2K 1/4W, 5%
R7 Res, Comp, 10K, 1/4W, 5%
R8 Res, Comp, 2.2K 1/4W, 5%
R9 Res, Comp, 10K, 1/4W, 5%
R10 Res, Comp, 10K, 1/4W, 5%
R11 Res, Comp, 6.8K, 1/4W, 5%
R12 Res, Comp, 100, 1/4w, 5%
R13 Res, Comp. 4.7K, 1/4W, 5%
R14 Res, Comp, 4.7K, 1/4W, 5%
R15 Res, Comp, 39K, 1/4W, 5%
S1 Switch, Wafer

T1 Transformer, Audio, 600:600
T2 Transformer, Audio 600:600

PART NO.

CR9140
CR9140
CR9140
CR9140
CR9140

DS1001
DS1001
X00500
X00500
MP0208
MP0208

Q44000
Q41230
Q44000
Q41250

R80102
R80102
R20151
R20472
R30561
R20222
R20103
R20222
R20103
R20103
R20682
R20101
R20472
R20472
R20393

S10005

T10300
T10300



Parts List

ASSEMBLY: Audio Output PC Board PREFIX DESIGNATOR: 1A1

REF

DESIG DESCRIPTION PART NO.
A2 Audio Output PC Board Assembly 200090
C1 Cap, Tant, 1 uf, 35V, 10% C41056
Cc2 Cap, Tant, 10 uf, 20V, 10% C41064
C3 Cap, Tant, 10 uf, 20V, 10% C41064
Cc4 Cap, Cer, .01 uf, 10%, 500V C10100
C5 Cap, Cer, .01 uf, 10%, 500V C10100
Cé6 - Cap, Cer, .01uf, 10%, 500V C10100
CR1 Diode, Si, 1IN914 CR9140
CR2 Diode, Si, 1N914 CR9140
CR3 Diode, Si, 1N914 CR9140
LS1 Speaker, 3 x 5, 162, 4W L.S1001
Q1 Transistor, Si, NPN, 2N4123 Q41230
Q2 Transistor, Si, NPN, 2N4123 Q41230
Q3 Transistor, Si, NPN, 2N4123 Q41230
QR4 Transistor, Si, NPN, 2N5296 Q52960
Q5 Transistor, Si, NPN, 2N5296 Q52960
R1 Res, Comp, 4.7K, 1/4W, 5% : R20472
R2 Res, Comp, 2.2K, 1/4W, 5% R20222
R3 Res, Comp, 220, 1/4W, 5% R20221
R4 Res, Comp, 220, 1/4W, 5% R20221
R5 Res, Comp, 1K, 1/4W, 5% R20102
R6 Res, Comp, 1K, 1/4W, 5% R20102
R7 Res, Comp, 3.3K, 1/4W, 5% N R20332
R8 Res, Comp, 220, 1/4W, 5% R20221
R9 Res, Comp, 220, 1/4W, 5% R20221
R10 Res, Comp, 1.5, 1/2W, 5% R301R5
Ri1 Res, Comp, 1.5, 1/2W, 5% R301R5
T1 Transformer, Audio T10400



Parts List

ASSEMBLY: Matching Network Module
Reference 2-3B, 2-4

REF
DESIG

Al
A2

A3 thru A12*

DESCRIPT ION

Module Assembly
Input Capacitor PC Board Assembly

Pi Network Assembly

Output Module Assembly, as listed below:

2.0-2, 25 MHz
25-2.5 MHz
MHz

5-3.0
.0-3.5
.5-4,0
.0-4,5
.5-56.0
0-5.5 MHz
5-6.0
0-7.0
.0-8.0
0-9.0
0-1

2.
2.
3
3
4
4
5.
5.
6.
7
8.
9 0.0 MHz

10. 0-11. 0 MHz
11,0-12, 0 MHz
12, 0-13. 0 MHz
13. 0-14. 0 MHz
14, 0-15. 0 MHz
15, 0-16. 0 MHz
16, 0-17. 0 MHz
17.0-18. 0 MHz
18, 0-19. 0 MHz
19. 0-20. 0 MHz
20.0-21. 0 MHz
21, 0-22, 0 MHz

PREFIX DESIGNATOR: 1A2

PART NO.

210200
210203
200205

210206-1**
210206-2
210206-3
210206-4
210206-5
210206-6-1
210206-6-2
210206-7-1
210206-7-2
210206-8
210206-9
210206-10-1
210206-10-2
210206-11-1
210206-11-2
210206-12-1
210206-12-2
210206-13-1
210206-13-2
210206-14-1
210206-14~2
210206-15-1
210206-15-2
210206-16-1
210206-16-2

* Components that follow marked with an asterisk, comprise an output module assembly.
** Add (T) for inclusion of harmonic trap.

6-8

C1
Cc2
C3
Cc4
Cé6

Cap, Cer, .01 puf, 1.6 KV

Cap, Cer, .01 pf, 1.6 KV

Cap, Cer, 3.3 pf, 5%, 1 KV, NPO
Cap, Mica, 470 pf, 5%, 500V

Cap, Cer, 5%, 1 KV as listed below

2.0-2,5 MHz, 560 pf
2.5-3.0 MHz, 470 pf

C00001
C00001
C00015
C06471

C00014
C00013



Matching Network Module 1A2 (continued)

REF
DESIG

Cc7

The values of C8 and C9 in brackets are the values required

DESCRIPTION

-3.5 MHz, 390 pf
-4, 0 MHz, 330 pf
-5. 0 MHz, 220 pf
-6.0 MHz, 180 pf
-7.0 MHz, 150 pf
-8,

3.
3.
4.
5.
6.
7. 0 MHz, 120 pf
8

O OO O o U o

. 0-10, 0 MHz, 100 pf
10, 0-12. 0 MHz, 68 pf
12, 0-14, 0 MHz, 56 pf
14, 0-16. 0 MHz, 39 pf
16.0-18, 0 MHz, 33 pf
18. 0-20. 0 MHz, 27 pf
20, 0-22,0 MHz, 22 pf

Cap, Cer, 5%, 1 KV, as listed below:

2.0-2,5 MHz, 180 pf

2.5-30.0 MHz, None Required

without harmonic traps. Reference Table 2-3,

Cc8x*

Cap, Mica, 5%, 500V, as listed below:

OO O UTo © U1l o U O

2.5 MHz 1500 pf (2000 pf)
~3.0 MHz 1500 pf (1500 pf)
-3.5 MHz 1200 pf (1500 pf)
4,0 MHz 820 pf (1500 pf)
-5, 0 MHz 680 pf (910 pf)
-5.5 MHz 560 pf (910 pf)
-6.0 MHz 680 pf (910 pf)
~-7.0 MHz 560 pf (680 pf)
-8.0 MHz 470 pf (680 pf)
-12. 0 MHz 330 pf (470 pf)
12, 0-13. 0 MHz 270 pf (360 pf)
13. 0-14. 0 MHz 300 pf (360 pf)
14, 0-15. 0 MHz 270 pf (330 pf)
15.0-16. 0 MHz 180 pf ( 330 pf)
16. 0-17. 0 MHz 180 pf (300 pf)
17, 0-18,0 MHz 180 pt (220 pt)
18.0-19. 0 MHz 160 pf (220 pf)
19, 0-20. 0 MHz 150 pf (270 pf)

Parts List

PART NO.

C00012
C00011
C00016
C00009
C00008
C00017
C00007
C00006
C00018
C00005
C00019
C00020
C00004

C00009

C06152 (C06202)
C06152 (C06152)
C06122 (C06152)
C06821 (C06152)
C06681 (C06911)
C06561 (C06911)
C06681 (C06911)
C06561 (C06681)
C06471 (C06681)
C05331 (C06471)
C05271 (C05361)
C05301 (C05361)
C05271 (C05331)
C05181 (C05331)
C05181 (C05301)
C05181 (C05221)
C05161 (C06221)

6-9



Parts List

Matching Network Module 1A2 (continued)

6-10

REF
DESIG

Co*

C10
Cl11
Cl2*

DESCRIPTION

20, 0-21. 0 MHz 130 pf (220 pf)
21.0-22, 0 MHz 130 pf (270 pf)

Cap, Mica, 5%, 500V as listed below:

2. 0-2, 25 MHz 1500 pf (1500 pf)
2,25-2.5 MHz 1200 pf (1500 pf)
2.5-3.0 MHzZ ---- (620 pf)
3.0-3.5 MHz ---- (330 pf)
3.5-4.0 MHz 270 pf (----)
4,0-4,5 MHz 30 pf (100 pf)
4,5-5.0 MHz 82 pf (100 pf)
5.0-5.5 MHz 130 pf (----)
5.5-6.0 MHz 68 pf (----)
6.0-7.0 MHzZ --~-- (120 pf)
7.0-8.0 MHz 39 pf (22 pf)
8.0-9,0 MHz ---- (120 pf)
9

. 0-10. 0 MHz 82 pf (130 pf)
10, 0-11, 0 MHz 100 pf (-—--)

11.0-12, 0 MHzZ -=== (-==-)
12.0-13.0 MHz ---- (62 pf)
13.0-14.0 MHz ---- (47 pf)
14, 0-16, 0 MHz ~--- (----)
16.0-17. 0 MHz 56 pf (----)

17.0-18.0 MHz ---- (68 pf)
18,0-19. 0 MHz ---- (62 pi)
19. 0-20, 0 MHZz ~~-- (====)

20.0-21, 0 MHz 20 pf (39 pf)
21, 0-22. 0 MHz 10 pf (----)

Cap, Air, Var, 2-11 pf
Cap, Mica, 15 pf, 5%, 500V

Cap, Mica, Var, 500V, as listed below:

-3.0 MHz, 1200-2525 pf

-3.5 MHz, 800-1970 pf
5.0 MHz, 615-1600 pf
8.0 MHz, 425-1260 pf

PART NO.

C05131 (C05221
C05131(C05271)

C06152 (C06152)
C06122 (C06152)
(C06621)
(C05331)
C05271
C05300 (C05101)
C05820 (C05101)
C05131
C05680
(C05121)
C05390 (C05220)
(C05121)
C05820 (C05131)
C05101

(C05620)
(C05470)

C05560
(C05681)
(C05621)

C05200 (C05390)
C05100

C60003
C05150

C63007
C63008
C63001
C63006



Parts List

Matching Network Module 1A2 (continued)

REF

DESIG DESCRIPTION PART NO
8.0-14. 0 MHz, 180-690 pf C63002
14. 0-22, 0 MHz, 100-500 pf C63003

C13* Cap, Mica, 5%, 500V, as listed below:
2.0-3.0 MHz, 390 pf C05391
3.0-3.5 MHz, 150 pf C05151
3.5-5.0 MHz, None Required @ = ————u-
5.0-6.0 MHz, 68 pf C05680
6. 0-8. 0 MHz, None Required @ = =———e-
8. 0-10. 0 MHz, 120 pf C05121
10.0-12. § Miiz, 68 pi C05680
12, 0-14. 0 MHz, 47 pf C05470
14, 0-16. 0 MHz, 68 pf C05680
16. 0-18, 0 MHz, 47 pf C05470
18, 0-20. 0 MHz, 33 pf C05330
20, 0-21. 0 MHz, 22 pf C05220
21.0-22.0 MHz, 11 pf C05110

Cl4* Cap, Mica, 5%, 500V, as listed below:
2.0-2, 25 MHz, 510 pf C06511
2. 25-2,5 MHz, 750 pf C06751
2.5-3.5 MHz, 470 pf C06471
3.5-4.0 MHz, 360 pf C05361
4. 0-4.5 MHz, 270 pf C05271
4,5-5,0 MHz, 220 pf C05221
5. 0-5.5 MHz, 180 pf C05181
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Parts List

Matching Network Module 1A2,

6-12

REF
DESIG

J1
J2

L1
L2
L3
L4
L5

L7*

P1
P2

DESIGNATION

.0 MHz, 150 pf
.0 MHz, 160 pf
.0 MHz, 120 pf
.0 MHz, 180 pf
0.0 MHz, 150 pf
10. 0-11, 0 MHz, 120 pf
11.0-12,0 MHz, 91 pf
12, 0-13, 0 MHz, 82 pf
13.0-14, 0 MHz, 75 pf
14, 0-15. 0 MHz, 120 pf
15, 0-16. 0 MHz, 100 pf
16, 0-17, 0 MHz, 91 pf
17.0-18. 0 MHz, 75 pf
18, 0-19,. 0 MHz, 68 pf
19. 0-20. 0 MHz, 62 pf
20, 0-21, 0 MHz, 56 pf
21, 0-22,0 MHz, 51 pf

5.5-6
6.0-7
7.0-8
8.0-9
9.0-1

Lug, Quick Disconnect
Lug, Quick Disconnect

Choke, Parasitic, Plate Coupling

Choke, Parasitic, Plate Coupling

Choke, Parasitic, Plate Coupling

Choke, Plate Feed

Coil, RF, Fixed

Coil, RF, Tapped

Coil, RF, Var, as listed below:
2.0-2,25 MHz, 2,3-4.4 ph
2.25-3.0 MHz, 1.4-2,3 ph
3.0-6.0 MHz, .95-1.7 ph
6.0-8. 0 MHz, .65-1, 1 puh
8.0-14,0 MHz, .4-.7 ph
14, 0-22. 0 MHz, .24-, 38 ph

Plug, Phono
Plug, Phono

(continued)

PART NO.

C05151
C05161
Co05121
C05181
C05151
C05121
C05910
C05820
C05750
C05121
C05101
C05910
C05750
C05680
C05620
C05560
C05510

J00155
J00155

120002
120002
L20002
L20001
120005
120004

L32008
132007
L32006
L32005
L32004
L32003

P00101
P00101



Matching Network Module 1A2,

REF
DESIG

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12

S1-A
S1-B
S1-C
S1-D
S1-E

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,
Comp,

(continued)

DESCRIPTION

2.2 meg, 1/2W, 5%
2.2 meg, 1/2W, 5%

33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,
33, 1/2w,

Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section

R1-R12 and S1~E are deleted when

NOTE

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%

harmonic trap is not used.

Parts List

PART NO.

R30226
R30226
R30330
R30330
R30330
R30330
R30330
R30330
R30330
R30330
R30330
R30330

510200
510200
S10200
510200
510205

6-13



Parts List

ASSEMBLY: RF Amplifier Module

6-14

REF
DESIG

Al
A2
A3 thru A12

Al13
Al4
Cl
C2

DESCRIPTION

RF Amplifier Module Assembly
6 channel
10 channel
10 channel Duplex

RF Amplifier & Mixer PC Board Assembly
Power Control PC Board Assembly

Channel Tuning PC Board Assembly, as listed below:

Simplex, 206/210, Reference Table 2-5A
1.6-2,5 MHz

Duplex, 206 M/210M, Reference Table 2-5B

2.0-2. 25 MHz

2.25-2.5 MHz

2.5-3.0 MHz
3.5 MHz
4.0 MHz
5.0 MHz
6.0 MHz
7.0 MHz
8.0 MHz
10,0 MHz
10. 0-12, 0 MHz
12.0-14. 0 MHz
14, 0-16. 0 MHz
16, 0-18, 0 MHz
18, 0-20. 0 MHz
20, 0-22. 0 MHz

3. 0-
3.5~
4, 0-
5. 0-
6. 0-
7.0-
8. 0~

Duplex Switching PC Board Assembly
Automatic Carrier PC Board Assembly
Cap, Tant, 1 uf, 35V, 10%

Cap, Cer, .001 uf, 10%, 500V

PREFIX DESIGNATOR: 1A3

PART NO.

200300-~6
200300-10
200300-10D

200370
210360

200390-1
200390-2
200390-3
200390-4
200390-5
200390-6
200390-7
200390-8

200393-1
200393-2
200393-3
200393-4
200393-5
200393-6
200393-7
200393-8
200393-9
200393-10
200393-11
200393-12

'200393-13
200393-14
200393-15
200393-16

200387
200381

C41056
C10010



Parts List

RF Amplifier Module 1A3 (continued)

REF
DESIG DESCRIPTION PART NO.
C3 Cap, Cer, ,001 uf, 10%, 500V C10010
C4 Cap, Cer, . 001 uf, 10%, 500V C10010
C5 Cap, Tant, 1 uf, 35V, 10% C41056
Cé6 Cap, Tant, 1 uf, 35V, 10% C41056
C7 Cap, Cer, . 001 pf, 10%, 500V €10010
C8 Cap, Tant, 1 uf, 35V, 10% C41056
C9 Cap, Cer, .001 uf, 10%, 500V C10010
C10 Cap, Cer, .001 uf, 10%, 500V C10010
ci11 Cap, Tant, 1 uf, 35V, 10% C41056
c12 Cap, Cer, . 001 puf, 10%, 500V C10010
C13 Cap, Elect, 200 uf, 350V C70004
Cl4 Cap, Cer, .01 uf, 10%, 500V C10100
C15 Cap, Cer, .01 uf, 10%, 500V C10100
C16 Cap, Cer, .01 uf, 10%, 500V C10100
C17 Cap, Cer, .01 uf, 10%, 500V C10100
C18 Cap, Cer, .01 uf, 10%, 500V C10100
Cc19 Cap, Cer, .01 uf, 10%, 500V C10100
C20 Cap, Cer, .01 uf, 10%, 500V C10100
J1 Connector, Phono, PC Board J00200
J2 Connector, Phono, Bulkhead J00100
J3 Terminal, Feedthru £E10004
J5 Connector, Phono, Bulkhead J00100
L1 Choke, Parasitic, Grid Coupling 120003
L2 Choke, Parasitic, Grid Coupling 120003
L3 Choke, Parasitic, Grid Coupling L20003
L7 Choke, RF, 47 ph 1.10470
P1 Plug, Octal, 8 Pin P00701
P2 Lug, Quick Disconnect P00155
R1 Res, Comp, 18K, 1/4W, 5% R20183
R2 Res, Comp, 470, 1/4W, 5% R20471
R3 Res, Comp, 6.8K, 1/4W, 5% R20682
R4 Res, Comp, 27, 1/2W, 5% R30270
R5 Res, Comp, 470, 1/4W, 5% R20471
R6 Res, Comp, 6.8K, 1/4W, 5% R20682
R7 Res, Comp, 27, 1/2W, 5% R30270
RS Res, Comp, 470, 1/4W, 5% R20471
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Parts List

RF Amplifier Module 1A3 (continued)

6-16

REF
DESIG

R9

R10
R11
R12
R13
R14

S1

S2

S2-B
S2-C
S2-D
S2-E
S2-F
S2-G
S2-H

V1
A\
V3

DESCRIPTION

Res, Comp, 6.8K, 1/4W, 5%
Res, Comp, 27, 1/2W, 5%
Res, Comp, 180, 1/2W, 5%
Res, Comp, 100K, 1W, 5%
Res, Comp, 33K, 1/4W, 5%
Res, WW, 12, 12W, 5%

Switch, Slide DPDT

Switch, Detent Assembly

Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section
Switch, Wafer Section

Tube, Power 6146B
Tube, Power 6146B
Tube, Power 6146B

Diode, Zener, 1N1363A

Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,
Connector, PC Board,

Tube Socket, Octal
Tube Socket, Octal
Tube Socket, Octal

15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin
15 Pin

PART NO.

R20682
R30270
R30181
R40104
R20333
R90002

500202
S10807
S10005
S10005
S10005
510005
510005
S10005
510005

V6146B
V6146B
V6146B

VR1363

X00803
X00803
X00803
X00803
X00803
X00803
X00803
X00803
X00803
X00803
X00803

X00701
X00701
X00701



ASSEMBLY: RF Amplifier & Mixer PC Board

¥

REF
DESIG

c1
c2
C3
C4
C5
Ccé
c7
C8
C9
C10
cl1
c12

_C13
c15
C16
c17
c18
C19
C20
c21
c22
c23
C24
C25
c27
c28
C29
C30
c31
C32
C33
C34
C35
C36
C37
C38
C39
C40
c41
C42
C44
C45

*Cl14

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Cap,

DESCRIPTION

Cer, .01 uf, 10%, 500V
Cer, . 001 uf, 10%, 500V
Mica, 7 pf, 5%, 500V
Cer, . 001 uf, 10%, 500V
Cer, .01 puf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, . 001 pf, 10%, 500V
Mica, 510 pf, (for 1.4 MHz IF 560 pf)
Mica, 12 pf, (for 1.4 MHz IF 15 pf)
Mica, 510 pf, (for 1.4 MHz IF 560 pf)
Cer, . 001 uf, 10%, 500V
Tant, 0, 1uf, 35V, 10%
Mica, 510 pf, (for 1.4 MHz IF 560 pf)
Cer, . 001 pf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, . 001 puf, 10%, 500V
Cer, .01 puf, 10%, 500V
Cer, .01uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, , 001 uf, 10%, 500V
Tant, 1 pf, 35V, 10%

Cer, . 001 uf, 10%, 500V
Cer, . 001 pf, 10%, 500V
Mica, 270 pf, 5%, 500V
Cer, 1 uf, 35V, 10%
Cer, . 001 pf, 10%, 500V
Cer, . 0047 pf, 10%, 500V
Mica, 680 pf, 5%, 500V
Cer, .01 pf, 10%, 500V
Cer, . 001 uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, 470 pf +10%, Feedthru
Cer, . 0047 uf, 10%, 500V
Cer, .01 pf, 10%, 500V
Tant, 1 uf, 35V, 10%

Cer, .01 uf, 10%, 500V

Mica, 1000pf, 5%, 500V

Parts List

PRE FIX DESIGNATOR: 1A3A1l

PART NO.

C10100
C10010
C04070
C10010
C10100
C10100
C10100
C10010
C06511 (C06561)
C05120 (C05150)
C06511 (C06561)
C10010
C41048
C06511 (C06561)
C10010
C10100
C10100
C10100
C10100
C10010
C10100
C10100
C10100
C10010
C41056
C10010
C10010
C05271
C41056
C10010
C10047
C06681
C10100
C10010
C10100
C10100
C10100
C00003
C10047
C10100
C41056
C10100

Co06102
6-17



Parts List

RF Amplifier & Mixer PC Board 1A3A1l (continued)

6-18

REF

DESIG DESCRIPTION
C46 Cap, Cer, .001 puf, 10%, 500V
C47 Cap, Mica, 820 pf 5%, 500V

C48 Cap, Mica, 680 pf, 5%, 500V
C49 Cap, Cer, .001 puf, 10%, 500V
C50 Cap, Mica, 390 pf, 5%, 500V
CR1 Diode, Si, IN914

CR2 Diode, Rectifier, 1N4001

CR3 Diode, Si, 1N914

CR4 Diode, Si, 1N914

K1 Relay, 6 PDT, 12 VDC

L1 Choke, RF, 0.47 ph

L2 Choke, RF, 1 mh

L3 Choke, RF, 1 mh

L4 Choke, RF, 1 mh

L5 Choke, RF, 100 ph

16 Choke, RF,1 mh

L7 Choke, RF, 100 ph

Q1 Transistor, FET, 40823

Q2 Transistor, NPN,2N5180

Q3 Transistor, FET,40823

R1 Resistor, Comp, 560, 1/4W, 5%
R2 Resistor, Comp, 470K, 1/4W, 5%
R3 Resistor, Comp, 56K, 1/4W, 5%
R4 Resistor, Comp, 100K, 1/4W, 5%
R5 Resistor, Comp, 470K, 1/4W, 5%
R6 Resistor, Comp, 4700, 1/4W, 5%
R7 Resistor, Comp, 33K, 1/4W, 5%
R8 Resistor, Comp, 220, 1/4W, 5%
R9 Resistor, Comp, 22, 1/4W, 5%
R10 Resistor, Comp, 220, 1/4W, 5%
R11 Resistor, Comp, 6800, 1/4W, 5%
R12 Resistor, Comp, 3300, 1/4W, 5%
R13 Resistor, Comp, 82, 1/4W, 5%
R14 Resistor, Comp, 220, 1/4W, 5%
R15 Resistor, Comp, 33K, 1/4W, 5%
R16 Resistor, Comp, 180K, 1/4W, 5%

PART NO.

C10010
C06821
C06681
C10010
C05391

CR9140
CR4001
CR9140
CR9140

K10001

L10R47
110102
1,10102
L.10102
110101
1.10102
1.10101

Q40823
Q51800
Q40823

R20561
R20474
R20563
R20104
R20474
R20472
R20333
R20221
R20220
R20221
R20682
R20332
R20820
R20221
R20333
R20184



RF Amplifier & Mixer PC Board 1A3Al (Continued)

REF

DESIG DESCRIPTION
R17 Resistor, Comp, 68K, 1/4W, 5%
R18 Resistor, Comp, 39K, 1/4W, 5%
R19 Resistor, Comp, 270, 1/4W, 5%
R20 Resistor, Comp, 22K, 1/4W, 5%
R21 Resistor, Var, 100, 1/4W, 20%
R22 Resistor, Comp, 1500, 1/4W, 5%
R23 Resistor, Comp, 27, 1/4W, 5%
R24 Resistor, Comp, 27, 1/4W, 5%
R25 Resistor, Comp, 470, 1/4W, 5%
R26 Resistor, Comp, 1000, 1/4W, 5%
R27 Resistor, Comp, 1000, 1/4W, 5%
R28 Resistor, Comp, 100, 1/4W, 5%
R29 Resistor, Comp, 15K, 1/4W, 5%
R30 Resistor, Comp, 15K, 1/4W, 5%
R31 Resistor, Comp, 470, 1/4W, 5%
R32 Resistor, Comp, 470, 1/4W, 5%
R33 Resistor, Comp, 3.9K, 1/4W, 5%
R34 Resistor, Comp, 2200, 1/4W, 5%
R35 Resistor, Comp, 1200, 1/4W, 5%
R36 Resistor, Comp, 3900, 1/4W, 5%
R37 Resistor, Comp, 470, 1/4W, 5%
R38 Resistor, Comp, 180K, 1/4W, 5%
R39 Resistor, Comp, 39K, 1/4Wup%™"
R41 Resistor, Comp, 47K, 1/4W, 5%
R42 Resistor, Comp, 47K, 1/4W, 5%
R43 Resistor, Comp, 100, 1/4W, 5%
R44 Resistor, Comp, 7.5K, 1W, 5%
R45 Resistor, Comp, 820, 2W, 5%
R47 Resistor, Comp, 27, 1/4W, 5%
R48 Resistor, Comp, 100, 1/4W, 5%
R49 Resistor, Comp, 100, 1/4W, 5%
T1 Transformer, IF

T2 Transformer, IF

T3 Transformer, IF

T4 Transformer, Wideband

T5 Transformer, Wideband

Ul Integrated Circuit, MC1596G

U2 Integrated Circuit, CA3028A

Parts

List

PART NO.

R20683
R20393
R20271
R20223
R88101
R20152
R20270
R20270
R20471
R20102
R20102
R20101
R20153
R20153
R20471
R20471
R20392
R20222
R20122
R20392
R20471
R20184
R20393
R20473
R20473
R20101
R40752
R50821
R20270
R20101
R20101

T10004
T10004
T10004
T10200
T10200

U1596G
U3028A
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Parts List

RF Amplifier & Mixer PC Board 1A3A1 (continued)

6-20

REF

DESIG DESCRIPTION
V1 Tube, Electron, 12DZ6

V2 Tube, Electron, 12BY7A
XK1 Socket, Relay

XV1 Socket, Tube, 7 Pin

XV2 Socket, Tube, 9 Pin

PART NO.

V12DZ6
V12BY7

X00300
X00200
X00201



Parts List

ASSEMBLY: Power Control PC Board PREFIX DESIGNATOR: 1A3A2
REF
DESIG DESCRIPTION PART NO.
c1l Cap, Cer, .01 pf, 10%, 500V C10100
C2 Cap, Tant, 47 pf, 6V, 10% C44761
C3 Cap, Cer, . 001 pf, 10%, 500V C10010
Cc4 Cap, Cer, .01 uf, 10%, 500V C10100
C5 Cap, Tant, 5.6 pf, 35V, 10% C45656
Ccé Cap, Tant, 22 pf, 15V, 10% C42263
C7 Cap, Cer, .1 pf, +80 -20%, 25V C11000
C8 Cap, Cer, .01 pf, 10%, 500V C10100
C9 Cap, Cer, .01 uf, 10%, 500V C10100
C10 Cap, Mica, 150 pf, 5%, 500V C05151
Cc11 Cap, Tant, 10 pf, 20V, 10% C41064
C12 Cap, Cer, .001 uf, 10%, 500V C10010
CR1 Diode, Si, 1N914 CR9140
CR2 Diode, Si, 1N914 CR9140
CR3 Diode, Si, 1N914 CR9140
CR4
CR5 Diode, Si, 1N914 CR9140
CR6 Diode, Si, 1N914 CR9140
L1 Choke, RF, 100 ph 110101
L2 Choke, RF, 1 mh 110102
L3 Choke, RF, 1 mh 1.10102
Q1 Transistor, NPN, 2N4123 Q41230
Q2 Transistor, PNP, 2N4125 Q41250
Q3 Transistor, NPN, 2N4123 Q41230
Q4 Transistor, NPN, 2N4123 Q41230
Q5 Transistor, NPN, 2N4123 Q41230
Q6 Transistor, PNP, 2N4125 Q41250
R1 Res, Comp, 6.8K, 2W, 5% R50682
R2 Res, Comp, 15K, 1/2W, 5% R30153
R3 Res, Var, 10K, 1/4W, 20% R88103
R4 Res, Comp, 12K, 1/2W, 5% R30123
R5 Res, Comp, 47K, 1/4W, 5% R20473
R6 Res, Comp, 47K, 1/4W, 5% R20473
R7 Res, Var, 5K, 1/4W, 20% R88502
R8 Res, Comp, 10K, 1/4W, 5% R20103
R9 Res, Comp, 1K, 1/4W, 5% R20102
R10 Res, Comp, 10K, 1/4W, 5% R20103
R11 Res, Comp, 2.2K, 1/4W, 5% R20222
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Parts List

Power Control PC Board 1A3A2 (continued)

6-22

REF

DESIG DESCRIPTION
R12 Res, Comp, 1K, 1/4W, 5%
R13 Res, Var, 10K, 1/4W, 20%
R14 Res, Comp, 10 , 1/4W, 5%
R15 Res, Comp, 100 , 1/4W, 5%
R16 Res, Comp, 750K, 1/4W, 5%
R17 Res, Comp, 750K, 1/4W, 5%
R18 Res, Comp, 10K, 1/4W, 5%
R19 Res, Comp, 4.7K, 1/4W, 5%
R20 Res, Comp, 560, 1/2W, 5%
R21 Res, Comp, 470, 1/4W, 5%
R22 Res, Comp, 4.7K, 1/4W, 5%
R23 Res, Comp, 39K, 1/4W, 5%
R24 Res, Var, 50K, 1/4W, 20%
R25 Res, Comp, 6.8K, 1/4W, 5%
R26 Res, Comp, 22K, 1/4W, 5%
R27 Res, Var, 10K, 1/4W, 20%
R28 Res, Comp, 560, 1/4W, 5%
R29 Res, Comp, 10K, 1/4W, 5%
R30 Res, Comp, 4.7K, 1/4W, 5%
R31 Res, Var, 10K, 1/4W, 20%
VR1 Diode, Zener, 1N4754

PART NO.

R20102
R88103
R20100
R20101
R20754
R20754
R20103
R20472
R30561
R20471
R20472
R20393
R88503
R20682
R20223
R88103
R20561
R20103
R20472
R88103

VRA4754



Parts List

ASSEMBLY: Automatic Carrier Control PRE FIX DESIGNATOR: 1A3A14
PC Board Assembly

REF

DESIG DESCRIPTION PART NO.
C1 Cap, Cer, .1 uf, 25V, +80-20% C11000
C2 Cap, Cer, .001 uf, 10%, 500V C10010
C3 Cap, Tant, 33 uf, 10V, 10% 210002
C4 Cap, Tant, 220 pf, 10V, 10% 210004
Cb Cap, Tant, 68uf, 15, 10% 210006
C6 Cap, Cer, .001 uf, 10%, 500V C10010
CR1 Diode, Si, 1N914 CR9140
CR2 Diode, Si, 1N914 CR9140
CR3 Diode, Si, 1N914 CR9140
CR4 Diode, Si, 1N914 CR9140
CR5 Diode, Si, 1N914 CR9140
CR6 Diode, Si, 1N914 CR9140
CR7 Diode, Si, 1N914 CR9140
Q1 Transistor, Si, NPN 2N4123 Q41230
Q2 Transistor, Si, NPN 2N4123 Q41230
Q3 Transistor, Si, NPN, 2N4123 Q41230
Q4 Transistor, Si, NPN, 2N4123 Q41230
R1 Resistor, Comp, 5.6K, 1/4W, 5% R20562
R2 Resistor, Comp, 10K, 1/4W, 5% R20103
R3 Resistor, Comp, 10K, 1/4W, 5% R20103
R4 Resistor, Comp, 10K, 1/4W, 5% R20103
R5 Resistor, Comp, Var, 10K, 1/4W, 20% R88103
R6 Resistor, Comp, 4.7K, 1/4W, 5% R20472
R7 Resistor, Comp, 1.5K, 1/4W, 5% R20152
RS Resistor, Comp, 8.2K, 1/4W, 5% R20822
R9 Resistor, Comp, 47K, 1/4W, 5% R20473
R10 Resistor, Comp, 3. 3K R20332
R11 Resistor, Comp, Var, 10K, 1/4W, 20% R88103
R12 Resistor, Comp, 220, 1/4W, 5% R20221
R13 Resistor, Comp, 47K, 1/4W, 5% R20473
R14 Resistor, Comp, 3.9K, 1/4W, 5% R20392
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ASSEMBLY: Channel Tuning PC Board Assy.

Duplex with Image Trap

REF
DESIG

DESCRIPTION

2.0 - 2,25 MHz

C3
Cc4
Cb
Cé6
Cc7
C8
C9
C10
C11

n19
wia

L2
L3
14

R2
R3
RS

Cap, Mica, 110 pf, 5%, 500V
Cap, Mica, 680 pf, 5%, 500V
Cap, Mica, 18 pf, 5%, 500V
Cap, Mica, Var, 6-25 pf

Cap, Mica, 820 pf, 5%, 500V
Cap, Cer, . 001 uf, 10%, 500V
Cap, Mica, 18 pf, 5%, 500V
Cap, Mica, Var, 6-25 pf

Cap, Mica, 68 pf, 5%, 500V

N Aw 7]
Cap, Cer, .001 uf, 109, 500V

lductor, Var, 4.4-10 ph
Inductor, Var, 4.4-10 pyh
Inductor, Var, 33-70 ph

Res, Var, 10K, 1/4wW, 20%
Res, Comp, 2. 7K, 1/4W, 5%
Res, Comp, 6. 8K, 1/4W, 5%

2,25 - 2.50 MHz

C3
C4
C5
Cé6
C7
C8
C9
C10
Cll
Cc12

L2
L3
L4

Cap, Mica, 100 pf, 5%, 500V
Cap, Mica, 680 pf, 5%, 500V
Cap, Mica, 56 pf , 5%, 500V
Cap, Mica, Var, 6-25 pf
Cap, Mica, 820 pf, 5%, 500V
Cap, Cer, . 001 puf, 10%, 500V
Cap, Mica, 56 pf , 5%, 500V
Cap, Mica, Var, 6-25 pf

Cap, Mica, 47 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V

Inductor, Var, 4.4-10 ph
Inductor, Var, 4.4-10 ph
Inductor, Var, 33-70 ph

Res, Var, 10K, 1/4W, 20%
Res, Comp, 2.7K, 1/4W, 5%

Pag Mo
nes, LOIiip, 8. SK, 1//4‘v‘v7, 5%

PREFIX DESIGNATOR:

Parts List

1A3A3-1A3A12

PART NO.

200393-1

C05111
C06681
C05180
210021
C06821
C10010
C05180
210021
C05680
C10010

130005
130005
131008

R89103
R20272
R20682

200393-2

C05101
C06681
C05560
210021
C06821
C10010
C05560
210021
C05470
C10010

130005
L30005
L31008

R89103

R20272
R20682



Parts List

Channel Tuning PC Board

6-24

REF
DESIG

2.5 - 3,0 MHz

Cl
C2
C3
C4
Cb5
Cé6
Cc7
C8
C9
C10
Cl1
C12

11
L2
L3
14

R2
R3
R5

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

(DUPLEX) 1A3A3-1A3A12 (continued)

DESCRIPTION

Mica, 180 pf, 5%, 500V
Mica, 39 pf, 5%, 500V
Mica, 91 pf, 5%, 500V
Mica, 750 pf, 5%, 500V
Mica, 18 pf, 5%, 500V
Mica, Var, 6-25 pf
Mica, 510 pf, 5%, 500V
Cer, .001 uf, 10%, 500V
Mica, 18 pf, 5%, 500V
Mica, Var, 6-25 pf
Mica, 68 pf, 5%, 500V
Cer, .001 uf, 10%, 500V

Inductor, Var, 2.0-5.3 ph
Inductor, Var, 2. 0-5.3 ph
Inductor, Var, 4.4-10 ph
Inductor, Var, 16, 5-35 ph

Res,
Res,
Res,

3.0 - 3.49 MHz

C1
Cc2
C3
C4
C5
Cé6
C7
C8
C9
C10
C11
Ci2

L1
L2
L3
L4

R2
R3
R5

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Var, 10K, 1/4W, 20%
Comp, 2.7K, 1/4W, 5%
Comp, 6.8K, 1/4W, 5%

Mica, 150 pf, 5%, 500V
Mica, 39 pf, 5%, 500V
Mica, 91 pf, 5%, 500V
Mica, 560 pf, 5%, 500V
Mica, 18 pf, 5%, 500V
Mica, Var, 6-25 pf
Mica, 620 pf, 5%, 500V
Cer, . 001 uf, 10%, 500V
Mica, 18 pf, 5%, 500V
Mica, Var, 6-25 pf
Mica, 39 pf, 5%, 500V
Cer, . 001 uf, 10%, 500V

Inductor, Var, 2-5.3 ph
Inductor, Var, 2-5.3 ph
Inductor, Var, 2-5,3 ph
Inductor, Var, 13-29 ph

Res,
Res,
Res,

Var, 10K, 1/4W, 20%
Comp, 2.7K, 1/4W, 5%
Comp, 6.8K, 1/4W, 5%

PART NO.

200393-3
C05181
C05390
C05910
C06751
C05180
210021
C06511
C10010
C05180
210021
C05680
C10010

130004
1.30004
L30005
131007

R89103
R20272
R20682

200393-4
C05151
C05390
C05151
C06561
C05180
210021
C06621
C10010
C05180
210021
C05390
C10010

L30004
130004
130004
131007

R89103
R20272,
R20682



Channel Tuning PC Board (DUPLE X) 1A3A3-1A3A12 (continued)

REF
DESIG DESCRIPTION

3.5 - 3.999 MHz

Cl1 Cap, Mica, 110 pf, 5%, 500V
Cc2 Cap, Mica, 51 pf, 5%, 500V
C3 Cap, Mica, 82 pf, 5%, 500V
Cc4 Cap, Mica, 470 pf, 5%, 500V
c5 Cap, Mica, 18 pf, 5%, 500V
Cé6 Cap, Mica, Var, 6-25 pf

c7 Cap, Mica, 470 pf, 5%, 500V
C8 Cap, Cer, .001 uf, 10%, 500V
c9 Cap, Mica, 18 pf, 5%, 500V
C10 Cap, Mica, Var, 6-25 pf

C1l1 Cap, Mica, 75 pf, 5%, 500V
C12 Cap, Cer, . 001 uf, 10%, 500V
L1 Inductor, Var, 2-5,3 ph

L2 Inductor, Var, 2-5.3 ph

L3 Inductor, Var, 2-5.3 ph

14 Inductor, Var, 7.5-17 ph

R2 Res, Var, 10K, 1/4W, 20%
R3 Res, Comp, 2. 7K, 1/4W, 5%
R5 Res, Comp, 6.8K, 1/4W, 5%

4.0 - 4,99 MHz

C1l Cap, Mica, 82 pf, 5%, 500V
C2 Cap, Mica, 47 pf, 5%, 500V
C3 Cap, Mica, 68 pf, 5%, 500V
Cc4 Cap, Mica, 330 pf, 5%, 500V
C5 Cap, Mica, 18 pf, 5%, 500V
Cé6 Cap, Mica, Var, 6-25 pf

Cc7 Cap, Mica, 390 pf, 5%, 500V
C8 Cap, Cer, .001 pf, 10%, 500V
C9 Cap, Mica, 18 pf, 5%, 500V
C10 Cap, Mica, Var, 6-25 pf

Cc11 Cap, Mica, 33 pf, 5%, 500V
Ccl12 Cap, Cer, . 001 uf, 10%, 500V
L1 Inductor, Var, 2-5.3 ph

L2 Inductor, Var, 2-5. 3 ph

L3 Inductor, Var, 2-5, 3 ph

Tun Avvnbmane ITaw M E_1r7 ..
1T AUl Lor, valy i, o—17¢ il

Parts List

PART NO.

200393-5

C05111
C05510
C05820
C06471
C05180
210021
C06471
C10010
C05180
210021
C05750

a10010

waiavvav

130004
130004
L.30004
1.31006

R89103
R20272
R20682

200393-6

C05820
C05470
C05680
C05331
C05180
210021
C05391
C10010
C05180
210021
C05330
C10010

130004
130004
1.30004

T 21008
FUTY IR VAVLY)
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Parts List
Channel Tuning PC Board (D UP LE X) 1A3A3-1A3A12 (continued)

REF
DESIG DESCRIPTION PART NO.

4,0 - 4.99 MHz (continued)

R2 Res, Var, 10K, 1/4W, 20% R89103
R3 Res, Comp, 2.7K, 1/4W, 5% R20272
R5 Res, Comp, 6.8K, 1/4W, 5% R20682
5.0 - 5,999 MHz 200393-7
C1 Cap, Mica, 39 pf, 5%, 500V C05390
C2 Cap, Mica, 22 pf, 5%, 500V C05220
C3 Cap, Mica, 39 pf, 5%, 500V C05390
Cc4 Cap, Mica, 150 pf, 5%, 500V C05151
C5 Cap, Mica, 18 pf, 5%, 500V C05180
(o]} Cap, Mica, Var, 6-25 pf 210021
c7 Cap, Mica, 220 pf, 5%, 500V C05221
C8 Cap, Cer, . 001 puf, 10%, 500V C10010
C9 Cap, Mica, 18 pf, 5%, 500V C05180
C10 Cap, Mica, Var, 6-25 pf 210021
Cl1 Cap, Mica, 56 pf, 5%, 500V C05560
Cc12 Cap, Cer, . 001 pf, 10%, 500V C10010
L1 Inductor, Var, 4.4-10 ph L30005
L2 Inductor, Var, 2-5.3 ph L30004
L3 Inductor, Var, 2-5.3 ph 130004
14 Inductor, Var, 3.5-8.5 ph L.31005
R2 Res, Var, 10K, 1/4W, 20% R89103
R3 Res, Comp, 2.7K, 1/4W, 5% R20272
R4 Res, Comp, 22K, 1/4W, 5% R20223
R5 Res, Comp, 6, 8K, 1/4W, 5% R20682
6.0 - 6.99 MHz 200393-8
C1 Cap, Mica, 130 pf, 5%, 500V C05131
C2 Cap, Mica, 47 pf, 5%, 500V C05470
C3 Cap, Mica, 33 pf, 5%, 500V C05330
C4 Cap, Mica, 100 pf, 5%, 500V C05101
C5 Cap, Mica, 18 pf, 5%, 500V C05180
Cé6 Cap, Mica, Var, 6-25 pf 210021
C7 Cap, Mica, 180 pf, 5%, 500V C05181
C8 Cap, Cer, . 001 uf, 10%, 500V C10010
C9 Cap, Mica, 18 pf, 5%, 500V C05180
C10 Cap, Mica, Var, 6-25 pf 210021
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Parts List

Channel Tuning PC Board (DUPLEX) 1A3A3-1A3A12 (continued)

REF

DESIG DESCRIPTION PART NO.
Cc1i1 Cap, Mica, 39 pf, 5%, 500V C05390
C12 Cap, Cer, . 001 uf, 10%, 500V C10010
L1 Inductor, Var, ,9-2,3 ph 1.30003
L2 Inductor, Var, 2-5,3 ph 1.30004
L3 Inductor, Var, 2-5.3 ph 130004
L4 Inductor, Var, 3.5-8.5 ph 1.31005
R2 Res, Var, 10K, 1/4W, 20% R89103
R3 Res, Comp, 2. 7K, 1/4W, 5% R20272
R4 Res, Comp, 22K, 1/4W, 5% R20223
RS Res, Comp, 6.8K, 1/4W, 5% R20682
7.0~ 7,99 MHz 200393-9
C1 Cap, Mica, 82 pf, 5%, 500V C05820
c2 Cap, Mica, 39 pf, 5%, 500V C05390
C3 Cap, Mica, 33 pf, 5%, 500V C05330
C4 Cap, Mica, 68 pf, 5%, 500V C05680
C5 Cap, Mica, 18 pf, 5%, 500V C05180
Cé6 Cap, Mica, Var, 6-25 pf 210021
C7 Cap, Mica, 130 pf, 5%, 500V C05131
C8 Cap, Cer, .001 uf, 10%, 500V C10010
C9 Cap, Mica, .18 pf, 5%, 500V C05180
C10 Cap, Mica, Var, 6-25 pf 210021
Cc11 Cap, Mica, 30 pf, 5%, 500V C05300
ci12 Cap, Cer, .001 uf, 10%, 500V C10010
L1 Inductor, Var, .9-2.3 ph 130003
L2 Inductor, Var, 2-5.3 ph 130004
L3 Inductor, Var, 2-5.3 ph 1.30004
L4 Ihductor, Var, 3.5-8.5 ph 1.31005
R2 Res, Var, 10K, 1/4W, 20% R89103
R3 Res, Comp, 2. 7K, 1/4W, 5% R20272
R4 Res, Comp, 18K, 1/4W, 5% R20183
R5 Res, Comp, 6.8K, 1/4W, 5% R20682
8.0 - 9,99 MHz 200393-10
C1 Cap, Mica, 120 pf, 5%, 500V Co05121
C2 Cap, Mica, 47 pf , 5%, 500V C05470
C3 Cap, Mica, 30 pf , 5%, 500V C05300
c4 Cap, Mica, 120 pf , 5%, 500V C05121

6-27



Parts List

Channel Tuning PC Board (DUPLE X) 1A3A3-1A3A12 (continued)

6-28

REF
DESIG DESCRIPTION

8.0 - 9.99 MHz (continued)

C5 Cap, Mica, 18 pf, 5%, 500V
Cé6 Cap, Mica, Var, 6-25 pf

C7 Cap, Mica, 150 pf, 5%, 500V
C8 Cap, Cer, .001 pf, 10%, 500V
C9 Cap, Mica, 18 pf, 5%, 500V
C10 Cap, Mica, Var, 6-25 pf

Cc11 Cap, Mica, 51 pf, 5%, 500V
C12 Cap, Cer, . 001 pf, 10%, 500V
L1 Inductor, Var, .9-2,3 uyh

L2 Inductor, Var, .9-2.3 ph

L3 Inductor, Var, .9-2,3 ph

L4 Inductor, Var, 1.7-3.9 ph

R2 Res, Var, 10K, 1/4W, 20%
R3 Res, Comp, 2.7K, 1/4W, 5%
R5 Res, Comp, 10K, 1/4W, 5%

10.0 - 11.99 MHz

C1 Cap, Mica, 68 pf, 5%, 500V
c2 Cap, Mica, 33 pf, 5%, 500V
C3 Cap, Mica, 22 pf, 5%, 500V
C4 Cap, Mica, 56 pf, 5%, 500V
Cbh Cap, Mica, 18 pf, 5%, 500V
Cé6 Cap, Mica, Var, 6-25 pf

C7 Cap, Mica, 120 pf, 5%, 500V
lof: Cap, Cer, . 001 puf, 10%, 500V
C9 Cap, Mica, 18 pf, 5%, 500V
Cc10 Cap, Mica, Var, 6-25 pf

Cc11 Cap, Mica, 12 pf, 5%, 500V
C12 Cap, Cer, . 001 pf, 10%, 500V
L1 Inductor, Var, .9-2.3 ph

L2 Inductor, Var, .9-2.3 ph

L3 Inductor, Var, .9-2.3 ph

L4 Inductor, Var, 1.7-3.9 ph

R2 Res, Var, 10K, 1/4W, 20%

PART NO,

C05180
210021
C05151
C10010
C05180
210021
C05510
C10010

130003
L.30003
L30003
1.31004

R89103
R20272

R20103

200393-11

C05680
C05330
C05220
C05560
C05180
210021
C05121
C10010
C05180
210021
C05120
C10010

1.30003
1.30003
130003
131004

R89103



Parts List

Channel Tuning PC Board (DUP LE X) 1A3A3-1A3A12 (continued)

REF
DESIG DESCRIPTION PART NO.

10,0 - 11,99 MHz (continued)

R3 Res, Comp, 2.7K, 1/4W, 5% R20272
R5 Res, Comp, 10K, 1/4W, 5% R20103
12.0 - 13,99 MHz 200393-12
c1 Cap, Mica, 56 pf, 5%, 500V C05560
C2 Cap, Mica, 30 pf, 5%, 500V C05300
C3 Cap, Mica, 20 pf, 5%, 500V C05200
C4 Cap, Mica, 30 pf, 5%, 500V C05300
c5 Cap, Mica, 18 pf, 5%, 500V C05180
C86 Cap, Mica, Var, 6-25 pf 210021
Cc7 Cap, Mica, 56 pf, 5%, 500V C05560
C8 Cap, Cer, .001 puf, 10%, 500V C10010
C9 Cap, Mica, 18 pf,, 5%, 500V C05180
C10 Cap, Mica, Var, 6-25 pf 210021
C11 Cap, Mica, 39 pf, 5%, 500V C05390
Cc12 Cap, Cer, . 001 pf,10%, 500V C10010
L1 Inductor, Var, .9-2.3 ph L.30003
L2 Inductor, Var, .9-2.3uh L30003
L3 Inductor, Var, .9-2.3puh L.30003
14 Inductor, Var, .9-2.1 ph 131003
R2 Res, Var, 10K, 1/4W, 20% R89103
R3 Res, Comp, 2.7K, 1/4W, 5% R20272
R4 Res, Comp, 18K, 1/4W, 5% R20183
R5 Res, Comp, 15K, 1/4W, 5% R20153
14,0 - 15,99 MHz 200393-13
C1 Cap, Mica, 47 pf, 5%, 500V C05470
c2 Cap, Mica, 27 pf, 5%, 500V C05270
C3 Cap, Mica, 18 pf, 5%, 500V C05180
C4 Cap, Mica, 15 pf, 5%, 500V C05150
C5 Cap, Mica, 18 pf, 5%, 500V C05180
Cé6 Cap, Mica, Var , 6-25 pf 210021
C7 Cap, Mica, 27 pf, 5%, 500V C05270
lof: Cap, Cer, .001 pf, 10%, 500V C10010
C9 Cap, Mica, 18 pf, 5%, 500V C05180
Cio Ca,p, Mica, Var, 8-25 pf 210091
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Parts List

Channel Tuning PC Board (DUPLEX) 1A3A3-1A3Al12 (continued)

6-30

REF
DESIG DESCRIPTION

14,0 - 15.99 MHz (continued)

c11 Cap, Mica, 10 pf,5%, 500V
Cc12 Cap, Cer, .001 uf, 10%, 500V
L1 Inductor, Var, .9-2.3 ph

L2 Inductor, Var, .9-2.3 ph

L3 Inductor, Var, .9-2,3 ph

L4 Inductor, Var, .9-2.3 ph

R2 Res, Var, 10K, 1/4W, 20%
R3 Res, Comp, 2.7K, 1/4W, 5%
R4 Res, Comp, 22K, 1/4W, 5%
R5 Res, Comp, 15K, 1/4W, 5%

16,0 - 18,0 MHz

C2 Cap, Mica, 56 pf, 5%, 500V
C3 Cap, Mica, 15 pf, 5%, 500V
C4 Cap, Mica, 82 pf, 5%, 500V
C5 Cap, Mica, 18 pf, 5%, 500V
(o]} Cap, Mica, Var, 6-25 pf

C7 Cap, Mica, 22 pf, 5%, 500V
C8 Cap, Cer, . 001 puf, 10%, 500V
C9 Cap, Mica, 18 pf, 5%, 500V
C10 Cap, Mica, Var, 6-25 pf

C12 Cap, Cer, . 001 uf, 10%, 500V
L1 Inductor, Var, .9-2.3 ph

L2 Inductor, Var, .5-1.2 ph

L3 Inductor, Var, .9-2,3 ph

14 Inductor, Var, .48-1,0 ph

R2 Res, Var, 10K, 1/4W, 20%
R3 Res, Comp, 2.7K, 1/4W, 5%
R4 Res, Comp, 22K, 1/4W, 5%
RS Res, Comp, 15K, 1/4W, 5%

PART NO.

C05100
C10010

1.30003
130003
1.30003
L30003

R89103
R20272
R20223
R20153

200393-14

C05560
C05150
C05820
C05180
210021

C05220
C10010
C05180
210021

C10010

L30003
130002
130003
131002

R89103
R20272
R20223
R20153



Channel Tuning PC Board (D UPLEX) 1A3A3-1A3A12 (continued)

REF
DESIG

18.0 - 20.0 MHz

C1
C2
C3
C4
C5
Cé6
C7
C8
C9
C10
Cl1

019

S Al

L1
L2
L3
14

R2
R3
R4
R5

20,0 - 22.5 MHz

C1
C2
C3
C4
C5
Cé6
Cc7
C8
C9
C10
Cl1
C12
L1
L2
L3
L4

DESCRIPTION

Not Used

Cap, Mica, 33 pf, 500V, 5%
Cap, Mica, 22 pf, 500V, 5%
Cap, Mica, 56 pf, 500V, 5%
Cap, Mica, 18 pf, 500V, 5%
Cap, Cer, Var, 6-25 pf,

Cap, Mica, 43 pf, 500V, 5%
Cap, Cer, .001 pf, 500V, 10%
Cap, Mica, 18 pf, 500V, 5%
Cap, Cer, Var, 6-25 pf
Cap, Mica, 24 pf, 500V, 5%
Cap, Cer, . 001 uf, 500V, 10
Inductor, Var, 0.9-2,3 ph
Inductor, Var, 0.5-1,2 ph
Inductor, Var, 0.5-1,2 ph
Inductor, Var, 0.48-1.0 ph

o7
/0

Res, Var, 10K, 1/4W, 20%
Res, Comp, 2, 7K, 1/4W, 5%
Not Used

Not Used

Not Used

Cap, Mica, 33 pf, 500V, 5%
Cap, Mica, 22 pf, 500V, 5%
Cap, Mica, 47 pf, 500V, 5%
Cap, Mica, 18 pf, 500V, 5%
Cap, Cer, Var, 6-25 pf

Cap, Mica, 33 pf, 500V, 5%
Cap, Cer, . 001 uf, 500V, 10%
Cap, Mica, 18 pf, 500V, 5%
Cap, Cer, Var, 6-25 pf

Cap, Mica, 12 pf, 500V, 5%
Cap, Cer, . 001 uf, 500V, 10%
Inductor, Var, 0.9-2,3 ph
Inductor, Var, 0.5-1,2 ph
Inductor, Var, 0,5-1.2 ph
Inductor, Var, 0.48-1,0 ph

Parts

List

PART NO.

200393-

C05330
C05220
C05560
C05180
210021
C05430
C10010
C05180
210021
C05240
C10010
L30003
L.30002
130002
131002

R89103
R20272

200393-

C05330
C05220
C05470
C05180
210021
C05330
C10010
C05180
210021
C05120
C10010
130003
130002
130002
131002

15

16
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Parts List

Channel Tuning PC Board (DUPLEX) 1A3A3-1A3A12 (continued)

6-32

REF
DESIG DESCRIPTION

20.0 - 22,5 MHz (continued)

R2 Res, Var, 10K, 1/4W, 20%
R3 Res, Comp, 2.7K, 1/4W, 5%
R4 Not Used

R5 Not Used

PART NO.

R89103
R20272



ASSEMBLY: Channel

Tuning PC Board Assembly

SIMPLEX without Image Trap
Image Trap components and changes page 6-39.

REF
DESIG

1.6 - 2.5 MHz

C3
C4
C5
C7
Cs8
C9
Cl1
Cl12
C13

L2
L3
L4

R2
R3
R4
RS

2,5 -3.5 MHz

C3
C4
C5
Cc7
C8
C9
Cl1
c12
C13

L2
L3
14

R2
R3
R5

DESCRIPTION

Cap, Mica, 120 pf, 5%, 500V
Cap, Mica, 680 pf, 5%, 500V
Cap, Mica, 270 pf, 5%, 500V
Cap, Mica, 820 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V
Cap, Mica, 270 pf, 5%, 500V
Cap, Mica, 47 pf, 5%, 500V

Cap, Cer, .001 pf, 10%, 500V
Cap, Mica, 68 pf, 5%, 500V

Inductor, Var, 4.4-10 ph
Inductor, Var, 4.4-10 yh
Inductor, Var, 33-70 ph

Resistor, Var, 10K, 1/4wW, 20%

Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 15K, 1/4W, 5%
Resistor, Comp, 6.8K, 1/4W, 5%

Cap, Mica, 100pf, 5%, 500V
Cap, Mica, 620 pf, 5%, 500V
Cap, Mica, 110 pf, 5%, 500V
Cap, Mica, 680 pf, 5%, 500V
Cap, Cer, .001 puf, 10%, 500V
Cap, Mica, 180 pf, 5%, 500V
Cap, Mica, 33 pf, 5%, 500V
Cap, Cer, .001 pf, 10%, 500V
Cap, Mica, 39 pf, 5%, 500V

Inductor, Var, 2,0-5.3 ph
Inductor, Var, 2,0-5.3 ph
Inductor, Var, 16.5-35 ph

Resistor, Var, 10K, 1/4W, 20%
Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 6. 8K, 1/4W, 5%

Parts

List

PREFIX DESIGNATOR: 1A3A3-
1A3A12

PART NO.

200390-1

C05121
C06681
C05271
Co06821
C10010
C05271
C05470
C10010
C05680

1.30005
L.30005
L31008

R89103
R20272
R20153
R20682

200390-

C05101
C06621
C05111
C06681
C10010
C05181
C05330
C10010
C05390

L30004
L30004
L31007

R89103
R20272
R20682

2
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Parts List

Channel Tuning PC Board Assy (SIMPLEX) 1A3A3-1A3A12 (continued)

6-34

REF
DESIG

3.5 - 5.5 MHz

C3
C4
C5
C7
C8
C9
C11
Ci12
C13

L2
L3
L4

R2
R3
RS

5.5 - 8.0 MHz

C3
C4
C5
C7
C8
C9
Cl11
C12
C13

L2
L3

R2
R3
R4
R5

DESCRIPTION

Cap, Mica, 68 pf, 5%, 500V
Cap, Mica, 330 pf, 5%, 500V
Cap, Mica, 68 pf, 5%, 500V
Cap, Mica, 390 pf, 5%, 500V
Cap, Cer, . 001 pf, 10%, 500V
Cap, Mica, 100 pf, 5%, 500V
Cap, Mica, 27 pf, 5%, 500V
Cap, Cer, . 001 pf, 10%, 500V
Cap, Mica, 51 pf, 5%, 500V

Inductor, Var, 2, 0-5.3 ph
Inductor, Var, 2.0-5.3 ph
Inductor, Var, 7.5-17 ph

Resistor, Var, 10K, 1/4W, 20%
Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 6.8K, 1/4W, 5%

Cap, Mica, 30 pf, 5%, 500V
Cap, Mica, 120 pf, 5%, 500V
Cap, Mica, 39 pf, 5%, 500V
Cap, Mica, 150 pf, 5%, 500V
Cap, Cer, . 001 uf, 10%, 500V
Cap, Mica, 39 pf, 5%, 500V
Cap, Mica, 30 pf, 5%, 500V
Cap, Cer, . 001 pf, 10%, 500V
Cap, Mica, 30 pf, 5%, 500V

Inductor, Var, 2.0-5.3 ph
Inductor, Var, 2, 0-5.3 ph
Inductor, Var, 3.5-8.5 ph

Resistor, Var, 10K, 1/4W, 20%

Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 22K, 1/4W, 5%
Resistor, Comp, 6.8K, 1/4W, 5%

PART NO.

200390-3

C05680
C05331
C05680
C05391
C10010
C05101
C05270
C10010
C05510

1.30004
L30004
131006

R89103
R20272
R20682

200390~4

C05300
C05121
C05390
C05151
C10010
C05390
C05300
C10010
C05300

130004
L30004
L31005

R89103
R20272
R20223
R20682



Channel Tuning PC Board Assy (SIMPLEX) 1A3A3-1A3A12 (continued)

REF
DESIG

DESCRIPTION

8.0 - 12, 0 MHz

C3
C4
C5
Cc17
C8
C9
Cl1
C12
C13

L2
13
L4

R1
R2
R3
R4
R5

Cap, Mica, 30 pf, 5%, 500V
Cap, Mica, 130 pf, 5%, 500V
Cap, Mica, 33 pf, 5%, 500V
Cap, Mica, 120 pf, 5%, 500V
Cap, Cer, .001 puf, 10%, 500V
Cap, Mica, 39 pf, 5%, 500V
Cap, Mica, 12 pf, 5%, 500V
Cap, Cer, .001 pf, 10%, 500V
Cap, Mica, 39 pf, 5%, 500V

Inductor, Var, .9-2.3 ph
Inductor, Var, .9-2.3 ph
Inductor, Var, 1,7-3.9 ph

Resistor, Comp, 15K, 1/4W, 5%
Resistor, Var, 10K, 1/4W, 20%

Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 10K, 1/4W, 5%
Resistor, Comp, 10K, 1/4W, 5%

12,0 - 18. 0 MHz

C3
C4
C5
C7
C8
C9
c12
C13

L2
L3
L4

R2
R3
R4

Cap, Mica, 15 pf, 5%, 500V
Cap, Mica, 30 pf, 5%, 500V
Cap, Mica, 33 pf, 5%, 500V
Cap, Mica, 22 pf, 5%, 500V
Cap, Cer, . 001 uf, 10%, 500V
Cap, Mica, 33 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V
Cap, Mica, 39 pf, 5%, 500V

Inductor, Var, .9-2,3 ph
Inductor, Var, .9-2.3 uh
Inductor, Var, .9-2.1 ph

Resistor, Var, 10K, 1/4W, 20%
Resistor, Comp, 2.7K, 1/4W, 5%
Resistor, Comp, 22K, 1/4W, 5%

Parts

List

PART NO.

200390-6

C05300
C05131
C05330
Cco05121
C10010
C05390
C05120
C10010
C05390

L.30003
L30003
L31004

R20153
R89103
R20272
R20103
R20103

200390-6

C05150
C05300
C05330
C05220
C10010
C05330
C10010
C05390

L30003
130003
131003

R89103
R20272
R20223
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Parts List

Channel Tuning PC Board Assy (SIMPLEX) 1A3A3-1A3A12 (continued)

6-36

REF
DESIG

DESCRIPTION

18,0 - 24,0 MHz

C3
C4
C5
C7
C8
C9
C12
C13

L2
L3
14

R2
R3

Cap, Mica, 12 pf, 5%, 500V
Cap, Mica, 33 pf, 5%, 500V
Cap, Mica, 24 pf, 5%, 500V
Cap, Mica, 20 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V
Cap, Mica, 24 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V
Cap, Mica, 24 pf, 5%, 500V

Inductor, Var, .5-1,2 ph
Inductor, Var, .5-1,2 ph
Inductor, Var, .48-1,0 ph

Resistor, Var, 10K, 1/4W, 5%
Resistor, Comp, 2, 7K, 1/4W, 5%

24,0 - 30. 0 MHz

C3
C4
Cb5
C7
C8
C9
Cl11
C12
C13

L2
L3
L4

R2
R3

Cap, Mica, 12 pf, 5%, 500V
Cap, Mica, 43 pf, 5%, 500V
Cap, Mica, 24 pf, 5%, 500V
Cap, Mica, 30 pf, 5%, 500V
Cap, Cer, .001 uf, 10%, 500V
Cap, Mica, 20 pf, 5%, 500V
Cap, Mica, 7 pf, 5%, 500V
Cap, Cer, .001 puf, 10%, 500V
Cap, Mica, 27 pf, 5%, 500V

Inductor, Var, . 25-,65 ph
Inductor, Var, . 25-,65 ph
Inductor, Var, .25-,50 ph

Resistor, Var, 10K, 1/4W, 20%
Resistor, Comp, 2.7K, 1/4W, 5%

PART NO.

200390-7

C05120
C05330
C05240
C05200
C10010
C05240
C10010
C05240

L30002
130002
131002

R89103
R20272

200390-8

C05120
C05430
C05240
C05300
C10010
C05200
C05070
C10010
C05270

130001
L30001
131001

R89103
R20272



SIMPLEX CHANNEL TUNE STRIP Changes and Additions for Image Trap

REF

DESIG
1.6 - 2.5 MHz

DESCRIPTION

2.5 - 3.5 MHz

3.5 - 5.5 MHz

5.5 - 8,0 MHz

C2
C3
C4
L1

Image Trap Not Required
Image Trap Not Required
Image Trap Not Required

Cap, Mica, 20 pf, 500V, 5%
Cap, Mica, 39 pf, 500V, 5%
Cap, Mica, 100 pf, 500V, 5%
Inductor, Var, 7,5-17 uf

8.0 - 12,0 MHz

C2
C4
L1

Cap, Mica, 22 pf, 500V, 5%
Cap, Mica, 82 pf, 500V, 5%
Inductor, Var, 4.4-10 ph

12,0 - 18,0 MHz

C2
C3
L1
R1

Cap, Mica, 56 pf, 500V, 5%
Cap, Mica, 22 pf, 500V, 5%
Inductor, Var, .9-2,3 ph

Res, Comp, 18K, 1/4W, 5%

18.0 - 24, 0 MHz

C2
C3
L1

Cap, Mica, 33 pf, 500V, 5%
Cap, Mica, 22 pf, 500V, 5%
Inductor, Var, .9-2.3 ph

24,0 - 30,0 MHz

C2
C3
L1

ASSEMBLY:

REF
DESIG

Cl1

CR1

K1
K2

Cap, Mica, 22 pf, 500V, 5%

Cap, Mica, 15 pf,

Inductor, Var, .9-2,3 ph

Duplex Relay PC Board Assy.

PRE FIX DESIGNATOR:

DESCRIPTION

Cap, Cer, .1 pfd, +80 -20%, 25V

Rect, Si, 1N4001

Relay, Reed, Form A
Relay, Reed, Form A

Parts

List

PART NO.

C05200
C05390
C05101
L31006

C05220
C05820
L30005

C05560
C05220
L30003
R20183

C05330
C05220
L30003

C05220
C05150
L30003

1A3A13

PART NO.

C11000

CR4001

210020
210020
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Parts List

ASSEMBLY: IF/Audio PC Board Assy.

6-38

REF
DESIG

Al

C1

C2

C3

C4

C5

C5

Cé6

Cc7

C7

C8

C9

C10
Cc11
ci12
C13
C13
Cl4
Cl4
C15
Cle
C17
C18
C19
C20
Cc21
c22
Cc23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36

DESCRIPTION

IF Audio PC Board Assy.
Noise Limiter PC Board Assy.

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Cer, .01 pf, 10%, 500V
Mica, 470 pf, 5%, 500V
Mica, 330 pf, 5%, 500V
Cer, .01 uf, 10%, 500V
Mica, 130 pf (with 2, 9 kc Filter)
Mica, 390 pf (with 2. 1 ke Filter)
Mica, 2000 pf, 5%, 500V
Mica, 130 pf (with LC AM Filter)

Mica, 560 pf (with Ceramic AM Filter)

Tant, 1 uf, 35V, 10%

Tant, 1 uf, 35V, 10%

Tant, 10 uf, 20V, 10%

Tant, 1 pf, 35V, 10%

Tant, 1 uf, 35V, 10%

Mica, 130 pf (with 2, 9 ke Filter)
Mica, 390 pf (with 2. 1 ke Filter)
Mica, 130 pf (with LC AM Filter)

Mica, 390 pf (with Ceramic AM Filter)

Mica, 2000 pf, 5%, 500V
Mica, 470 pf, 5%, 500V
Cer, .01 pf, 10%, 500V
Cer, .01 pf, 10%, 500V

Mica, 820 pf (delete when cer fltr is used (FLZ2))

PRE FIX DESIGNATOR:

1A4

Mica, 10 pf (delete when cer fltr is used (FL2))
Mica, 820 pf (delete when cer fltr is used (FLZ2))

Cer, .01puf, 10%, 500V
Cer, . 001 pf, 10%, 500V
Cer, .01 pf, 10%, 500V
Tant, 1 pf, 35V, 10%
Cer, .01 pf, 10%, 500V
Cer, .01 puf, 10%, 500V
Tant, 22 pf, 15V, 10%
Cer, .1 uf, 25V, +80-20%
Cer, .01 pf , 10%, 500V
Cer, .01 uf, 10%, 500V
Cer, .01 pf, 10%, 500V
Tant, 22 pf, 15V, 10%
Cer, .01 pf, 10%, 500V
Cer, .1 puf, 25V, +80-20%
Tant, 22 pf, 15V, 10%

PART NO.

200800
200880

C10100
C06471
C05330
C10100
C05131
C05391
C06202
C05131
C06561
C41056
C41056
C41064
C41056
C41056
C05131
C05391
C05131
C05391
C06202
C06471
C10100
C10100
C06821
C05100
C06821
C10100
C10010
C10100
C41056
C10100
C10100
C42263
C11000
C10100
C10100
C10100
C42263
C10100
C11000
C42263



IF/Audio PC Board Assembly 1A4 (continued)

REF

DESIG DESCRIPTION
C37 Cap, Tant, 1 pf, 35V, 10%

C38 Cap, Tant, 1 pf, 35V, 10%

C39 Cap, Cer, .01 uf, 10%, 500V
C40 Cap, Mica, 1000 pf, 5%, 500V
C41 Cap, Tant, 22 uf, 15V, 10%
Cc42 Cap, Cer, .01 uf, 10%, 500V
C43 Cap, Tant, 10 pf, 20V, 10%
C44 Cap, Cer, .1 puf, 25V, +80-20%
C45 Cap, Cer, .1 uf, 25V, +80-20%
C46 Cap, Cer, .01 uf, 10%, 500V
c47 Cap, Mica, 1000 pf, 5%, 500V
C48 Cap, Tant, 22 uf, 15V, 10%

C49 Cap, Cer, .1 uf, 25V, +80-20%
C50 Cap, Tant, 1 pi, 35V, 10%
C51 Cap, Cer, .1 uf, 25V, +80-20%
C52 Cap, Cer, .01, 10%, 500V
C53 Cap, Cer, .01, 10%, 500V
C54 Cap, Tant, 1 uf, 35V, 10%

C55 Cap, Mica, 1000 pf, 5%, 500V
C56 Cap, Tant, 1 uf, 35V, 10%

C57 Cap, Cer, .1 puf, 25V, +80-20%
C58 Cap, Tant, 1 puf, 35V, 10%

C59 Cap, Cer, .01 uf, 10%, 500V
C60 Cap, Mica, 1000 pf, 5%, 500V
Cé61 Cap, Tant, 1 uf, 35V, 10%
C62 Cap, Tant, 10 pf, 20V, 10%
C63 Cap, Cer, .1puf, 25V, +80-20%
C64 Cap, Tant, 1 uf, 35V, 10%

C65 Cap, Tant, 1 uf, 35V, 10%

C66 Cap, Cer, .01 uf, 10%, 500V
Cce617 Cap, Cer, .01 uf, 10%, 500V
C68 Cap, Cer, .001 pf, 10%, 500V
C69 Cap, Cer, .01 uf, 10%, 500V
C70 Cap, Cer, .1 puf, 25V, +80-20%
cT1 Cap, Tant, 1 pf, 35V, 10%

C72 Cap, Cer, .01 pf, 10%,500V
C73 Cap, Tant, 10 pf, 20V, 10%
C74 Cap, Tant, 1 pf, 35V, 10%
C75 Cap, Tant, 1 pf, 35V, 10%

C76 Cap, Cer, .01 uf, 10%, 500V
c77 Cap, Cer, .01 uf, 10%, 500V
C178 Cap, Tant, 1 puf, 35V, 10%
C79 Cap, Tant, 1 puf, 35V , 10%
C80 Cap, Tant, 1 uf, 35V, 10%

Parts List

PART NO.

C41056
C41056
C10100
C06102
C42263
C10100
C41064
C11000
C11000
C10100
C06102
C42263
C11000
C41056
C11000
C10100
C10100
C41056
C06102
C41056
C11000
C41056
C10100
C06102
C41056
C41064
C11000
C41056
C41056
C10100
C10100
C10010
C10100
C11000
C41056
C10100
C41064
C41056
C41056
C10100
C10100
C41056
C41056
C41056
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Parts List

IF/Audio PC Board Assembly 1A4 (continued)

6-40

REF
DESIG

C81
C82
C83
C84
C85
C85
C86
Cc87
C88
CR1
CR2
CR3
CR4
CR6
CR7
CR8
CR9
CR10
CR11

CR13
CR14
CR15
CR16
CR17
CR18
CR19
CR20
CR21
CR22
CR23
CR24
CR25
CR26
CR27
CR28
CR29
CR30
CR31
CR32
CR33
CR34
CR35

DESCRIPTION

Cap, Cer, .01 uf, 10%, 500V
Cap, Cer, .01 uf, 10%, 500V
Cap, Cer, .01 uf, 10%, 500V
Cap, Tant, 1 uf, 35V, 10%

Cap, Mica, 820 pf (for 1.4 MHz IF)
Cap, Mica 680 pf (for 1.5 MHz IF)

Cap, Cer, .01 uf, 10%, 500V
Cap, Mica, 82 pf, 10%, 500V

Cap, Cer, .1 uf, 25V, +80-20%

Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,

Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,

Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,

Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,
Si,

IN914
IN914
1IN914
IN914
IN914
IN914
1N914
IN914
IN914
IN914

IN914
IN914
IN914
1IN914
IN914
1IN914
1N914
1IN914
IN914
IN914
1IN914
IN914
IN914
IN914
IN914
IN914
1IN914
1IN914
IN914
IN914
IN914
IN914
IN914

PART NO.

C10100
C10100
C10100
C41056
Co06821
C06681
C10100
C05820
C11000
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140

CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140



IF/Audio PC Board Assembly 1A4 (continued)

REF

DESIG DESCRIPTION
FL1 Filter, Mechanical, 2,9 kHz, SSB
FL1 Filter, Mechanical,2, 1 kHz, SSB
FL2 Filter, Mechanical, 6 kHz, AM (option item)
F1.2 Filter, Cer. (option item)

L1 Choke, RF, 51 ph

L2 Choke, RF, 51 ph

L3 Choke, RF, 750 ph

L4 Choke, RF, 750 ph

L5 Choke, RF, 51 ph

L7 Choke, RF, 750 ph

L8 Choke, RF, 750 ph

LS Choke, RF, 750 ph

L10 Choke, RF, 750 ph

L11 Choke, RF, 390 ph (use only with cer fltr (FL2))
L12 Choke, RF, 330 ph (use only with cer fltr (FL2))
Q1 Transistor, Si, NPN, 2N4123

Q2 Transistor, Si, NPN, RF, 2N5180
Q3 Transistor, Si, NPN, 2N4123

Q4 Transistor, Si, NPN, 2N4123

Q5 Transistor, Si, NPN, 2N4123

Q6 Transistor, Si, NPN, 2N4123

Q7 Transistor, Si, NPN, 2N4123

Q8 Transistor, Si, PNP,. Hi Volt , 2N5086
Q9 Transistor, Si, NPN, 2N4123

Q10 Transistor, Si, NPN, 2N4123

Qll1 Transistor, Si, NPN, 2N4123

Q12 Transistor, Si, PNP, 2N4125

Q13 Transistor, Si, NPN, 2N4123

Q14 Transistor, Si, NPN, 2N4123

Q15 Transistor, Si, NPN, 2N4123

Q16 Transistor, Si, NPN, 2N4123

Q17 Transistor, Si, NPN, 2N4123

Q18 Transistor, Si, NPN, 2N4123

Q19 Transistor, Si, NPN, 2N4123

Q20 Transistor, Si, NPN, 2N4123

Q21 Transistor, Si, PNP, 2N4125
Q22 Transistor, Si, NPN, 2N4123

Q23 Transistor, Si, PNP, 2N4125
Q24 Transistor, Si, PNP, 2N4125
QZ5 ‘Transisior, Si, PNP, 2N4125
Q26 Transistor, Si, NPN, 2N4123

Parts List

PART NO.

FL1002
FL1007

FL1003
FL1008

110510
110510
110751
110751
110510
L10751
110751
110751
L10751
L10391
110331

Q41230
Q51800
Q41230
Q41230
Q41230
Q41230
Q41230
Q50860
Q41230
Q41230
Q41230
Q41250
Q41230
Q41230
Q41230
Q41230
Q41230
Q41230
Q41230
Q41230
Q41250
Q41230
Q41250
Q41250
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Parts List

IF/Audio PC Board Assembly 1A4 (continued)

6-42

REF
DESIG

Q217
Q28
Q29
Q30
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20

R21

R22
R23
R24
R25
R26
R27
R28
R30
R31
R32
R34
R35
R36
R37
R38
R39
R40

DESCRIPTION

Transistor, Si, NPN, Low Sat, 2N4400
Transistor, Si, NPN, 2N4123
Transistor, Si, NPN, 2N4123
Transistor, Si, NPN, 2N4123

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Res,

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Comp, Var, 1K, 1/4W, 20%
Comp, 10C , 1/4W, 5%
Comp, Var, 100, 1/4W, 20%
Comp, 10K, 1/4W, 5%
Comp, 1.5K, 1/4W, 5%
Comp, 106 , 1/4W, 5%
Comp, 100 , 1/4W, 5%
Comp, 1.8K 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 47K, 1/4W, 5%
Comp, 47K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 10 , 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 33K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 3.3K, 1/4W, 5%
Comp. 47K, 1/4W, 5%
(delete when FL2 is a cer fltr)
Comp, 47K, 1/4W, 5%
(delete when F1.2 is a cer fltr)
Comp, 100 , 1/4W, 5%
Comp, 47K, 1/4W, 5%
Comp, 47K, 1/4W, 5%
Comp. 4.7K, 1/4W, 5%
Comp, Var, 10K, 1/4W, 20%
Comp, 2.7K, 1/4W, 5%
Comp, 1K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 82, 1/4W, 5%
Comp, Var, 100K
Comp, 100 , 1/4W, 5%
Comp, Var, 10K, 1/4W, 20%
Comp, 3.3K, 1/4W, 5%
Comp, 27K, 1/4W, 5%
Comp, 56K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 1,5K, 1/4W, 5%

PART NO.

Q44000
Q41230
Q41230
Q41230
R88102
R20101
R88101
R20103
R20152
R20101
R20101
R20182
R20103
R20472
R20103
R20473
R20473
R20472
R20100
R20103
R20333
R20103
R20332
R20473

R20473

R20101
R20473
R20473
R20472
R88103
R20272
R20102
R20472
R20820
R88101
R20101
R89103
R20332
R20270
R20560
R20100
R20152



IF/Audio PC Board Assembly 1A4 (continued)

REF
DESIG

R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

DESCRIPTION

Comp, 4.7K, 1/4W, 5%
Comp, 100K, 1/4W, 5%
Comp, 2.7K, 1/4W, 5%
Comp, 1K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 8.2K 1/4W, 5%
Comp, 560 , 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 470 , 1/4W, 5%
Comp, 1K, 1/4W, 5%
Comp, 2. 7K, 1/4W, 5%
Comp 82, 1/4W, 5%
Comp, 2.7K, 1/4W, 5%
Comp, 27 , 1/4W, 5%
Var, 5K, 1/4W, 20%
Comp, 2.2K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 470K, 1/4W, 5%
Comp, 47K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 15K, 1/4W, 5%
Comp, 2.2K, 1/4W, 5%
Comp, 220K, 1/4W, 5%
Comp, Var, 5K

Comp, 560, 1/4W, 5%

Comp, 10K, 1/4W, 5%
Comp, 8. 2K, 1/4W, 5%
Comp, 2.7K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 1.0K, 1/4W, 5%
Comp, 1.8K, 1/4W, 5%
Comp, 6. 8K, 1/4W, 5%
Comp, 560, 1/4W, 5%

Comp, 120K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 6. 8K, 1/4W, 5%
Comp, 1.2K, 1/4W, 5%
Comp, 560 , 1/4W, 5%
Comp, 220, 1/4W, 5%

Comp, 150, 1/4W, 5%

Comp, 1K, 1/4W, 5%

Comp, 27, 1/4W, 5%

Parts List

PART NO.

R20472
R20104
R20272
R20102
R20472

R20822

R20561
R20472
R20471
R20102
R20272

R20820
R20272

R20270
R89502
R20222
R20103
R20474
R20473

R20103
R20153

R20222
R20224
R88502
R20561

R20103
R20822
R20272
R20472
R20102
R20182
R20682
R20561
R20123
R20472
R20682
R20122
R20561
R20221
R20151
R20102

-~ ——
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Parts List

IF/Audio PC Board Assembly 1A4 (continued)
REF
DESIG DESCRIPTION
R84 Res, Comp, 4.7K, 1/4W, 5%
R85 Res, Comp, 1K, '/4W, 5%
Rs6 Res, Comp, 3. 3K, 1/4W, 5%
R87 Res, Comp, 47K, 1/4W, 5%
RSS8 Res, Comp, 10, 1/4W, 5%
R89 Res, Comp, 470, 1/4W, 5%
R90 Res, Comp, 2.2K, 1/4W, 5%
R91 Res, Comp, 3.3K, 1/4W, 5%
R92 Res, Comp, 6. 8K, 1/4W, 5%
R93
R94 Res, Comp, 1.8K, 1/4W, 5%
R95 Res, Comp, 470, 1/4W, 5%
R96 Res, Comp, 1K, 1/4W, 5%
R97 Res, Comp, 10, 1/<iW, 5%
R98 Res, Comp, 2.2K, 1/4W, 5%
R99 Res, Comp, 10, 1/4W, 5%
R100 Res, Comp, 560, 1/4W, 5%
R101 Res, Comp, 1K, 1/4W, 5%
R102 Res, Comp, 4.7K, 1/4W, 5%
R103 Res, Comp, 1K, 1/4W, 5%
R104 Res, Comp, 27, 1/4W, 5%
R105 Res, Var, 100, 1/4W, 20%
R106 Res, Comp, 1K, 1/4W, 5%
R107 Res, Comp, 1K, 1/4W, 5%
R108 Res, Comp, 1.5K, 1/4W, 5%
R109 Res, Comp, 5.6K, 1/4W, 5%
R110 Res, Comp, 1K, 1/4W, 5%
R111 Res, Comp, 18K, 1/4W, 5%
R112 Res, Comp, 18K, 1/4W, 5%
R113 Res, Comp, 6. 8K, 1/4W, 5%
R114 Res, Comp, 6. 8K, 1/4W, 5%
R115
R116 Res, Comp, 4.7K, 1/4W, 5%
R117 Res, Comp, 22K, 1/4W, 5%
R118 Res, Comp, 6.8K, 1/4W, 5%
R119 Res, Comp, 5.6K, 1/4W, 5%
R120 Res, Comp, 4.7K, 1/4W, 5%
R121 Res, Comp, 1, 8K, 1/4W, 5%
R122 Res, Comp, 1K, 1/4W, 5%
R123 Res, Comp, 47K, 1/4W, 5%
R124 Res, Var, 5K, 1/4W, 20%
R125 Res, Comp, 220, 1/4W, 5%
R126 Res, Comp, 4.7K, 1/4W, 5%
R127 Res, Var, 5K, 1/4W, 20%
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PART NO.

R20472
R20102
R20332
R20473
R20100
R20471
R20222
R20332
R20682

R20182
R20471
R20102
R20100
R20222
R20100
R20561
R20102
R20472
R20102
R20270
R88101
R20102
R20102
R20152
R20562
R20102
R20183
R20183
R20682
R20682

R20472
R20223
R20682
R20562
R20472
R20182
R20102
R20473
R88502
R20221
R20472
R89502



Parts List

IF/Audio PC Board Assembly 1A4 (continued)

REF

DESIG DESCRIPTION PART NO.
R128 Res, Comp, 2.7K, 1/4W, 5% R20272
R129 Res, Comp, 560, 1/4W, 5% R20561
R130

R131 Res, Comp, 39K, 1/4W, 5% R20393
R132 Res, Comp, 100K, 1/4W, 5% R20104
R133 Res, Comp, 10, 1/4W, 5% R20100
R134 Res, Comp, 100, 1/4W, 5% R20101
T1 Transformer, Broadband, IF T10006
T2 Transformer, Broadband IF T10200
T3 Transformer, IF T10004
T4 Transformer, 455 kHz, IF T10002
T5 Transformer, 455 kHz, IF T10002
Té6 Transformer, 455 kHz, IF T10002
T7 Transformer, 455 kHz, IF T10003
T8 Transformer, 455 kHz, Filter T10002

(delete when FL2 is a ceramic fltr)
T9 Transformer, 455 kHz, Filter T10002
(delete when FL2 is a ceramic fltr)

Ul Integrated Circuit, CA3028A U3028A
U2 Integrated Circuit, CA3028A U3028A
U3 Integrated Circuit, CA3028A U3028A
U4 Integrated Circuit, CA3028A U3028A
Us Integrated Circuit, MC1596G U1596G
VR1 Zener, 1N754 VR7540
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Parts List

IF/Audio PC Board Assembly 1A4 (continued)

ASSEMBLY: Noise Limiter PC Board Assy. @ PREFIX DESIGNATOR: 1A4Al

REF

DESIG DESCRIPTION PART NO.
C1 Cap, Tant, .1 uf, 35V, 20% C41048
C2 Cap, Tant, .1 uf, 35V, 20% C41048
C3 Cap, Tant, 1 uf, 35V, 10% C42056
CR1 Diode, Hot Carrier, MS8100 CR0200
CR2 Diode, Hot Carrier, MS8100 CR0200
Q1 Transistor, FET, 2N5485 Q54850
R1 Resistor, Comp, 4.7 meg., 1/4W, 5% R20475
R2 Resistor, Comp, 4.7 meg., 1/4W, 5% R20475
R3 Resistor, Comp, 100K, 1/4W, 5% R20104
R4 Resistor, Comp, 33K, 1/4W, 5% R20333
R5 Resistor, Comp, 47K, 1/4W, 5% R20473
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Parts List

ASSEMBLY: Power Supply, AC PREFIX DESIGNATOR: 1A5
REF
DESIG DESCRIPTION PART NO.
Power Supply Module 200400
Al Regulator Filter PC Board Assembly 200440
C1 Cap, Cer, . 0047 uf, 10%, 500V C10047
C2 Cap, Cer, . 0047 uf, 10%, 500V C10047
F2 Fuse, 1/4A, SLO-BLO F20025
F3 Fuse, 5A, SLO-BLO (with Remote 10A) F20500 (F21000)
F4 Fuse, 10A, SLO-BLO F21000)
F5 Fuse, 2A, SLO-BLO F20200
F6 Fuse, 15A F11500
Jl Socket, Prime Pwr, 3 Wire J00203
J2 Socket, Octal, 8 Pin X00701
J3 Receptacle, Socket, In-Line J20205
Q1 Transistor, Si, Pwr, MJE-3055 Q00001
S1 } Switch, Slide, TPDT (Sine/Square Only) 200203
OR Switch, Slide, DPDT (115/230 VAC) 200200
T1 Transformer, Pwr, 115/230 T00100
OR Sine/Square T00104
XF2 Fuseholder X00400
XF3 Fuseholder X00400
XF4 Fuseholder X00400
XF5 Fuseholder X00400
A2 Filter PC Board Assembly 210402
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Parts List

Power Supply, AC, 1A5 (continued)

ASSEMBLY: Regulator Filter PC Board Assy

6-48

REF
DESIG

C1
C2
C3
C4
C5
C6
Cc7
C8

C12
C13
Cl4
C1l5

C17
C18
C19
C20
C21

CR1
CR2
CR3
CR4
CR5
CR6
CR7
CRS
CR9
CR10
CR11
CR12
CR13
CR14
CR15
CR16
CR17
CR18

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Cap,
Cap,
Cap,
Cap,

Cap,
Cap,
Cap,
Cap,
Cap,

Cer,
Cer,
Cer,
Cer,
Cer,
Cer,
Cer,
Cer,

Cer,
Cer,
Cer,
Cer,

Elec,
Tant,
Tant,
Tant,

Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,

DESCRIPTION

. 001 pf, 1KV, 10%
. 001 pf, 1KV, 10%
. 001 pf, 1KV, 10%
. 001 pf, 1KV, 10%
. 001 pf, 1KV, 10%
. 001 pf, 1KV, 10%
. 001 uf, 1KV, 10%
. 001 pf, 1KV, 10%

. 001 pf, 1KV, 10%
. 001 uf, 1KV, 10%
. 001 uf, 1KV, 10%
. 001 pf, 1KV, 10%

500 pf, 50V

5.6 uf, 35V, 10%
1.0 uf, 35V, 10%
1.0 uf, 35V, 10%
Cer, .01 pf, 10%, 500V

Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
Rect,
IN914
IN914
IN914

1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4007, 1A,
1N4005, 1A,
1N4005, 1A,
1N4005, 1A,
1N4005, 1A,
1N4005, 1A,

1000V
1000V
1000V
1000V
1000V
1000V
1000V
1000V
600V
600V
600V
600V
600V

3AF1, 3A, 100V
3AF1, 3A, 100V

PREFIX DESIGNATOR: 1A5A1

PART NO.

C10010
C10010
C10010
C10010
C1o0010
C10010
C10010
C10010

C10010
C10010
C10010
C10010

C70003
C45656
C41056
C41056
C10100

CR4007
CR4007
CR4007
CR4007
CR4007
CR4007
CR4007
CR4007
CR4005
CR4005
CR4005
CR4005
CR4005
CR3AF1
CR3AF1
CR9140
CR9140
CR9140



Power Supply, AC, 1A5 (continued)

REF

DESIG DESCRIPTION
FL1 Choke, Ferrite Bead

L1 Choke, RF, 1 mh

Q1 Transistor, NPN, 2N1613

Q2 Transistor, NPN, 2N4400

Q3 Transistor, NPN, 2N4123

Q4 Transistor, NPN, 2N4123
R4 Res, Comp, 47K, 2W, 5%

R5 Res, Comp, 100K, 2W, 5%
R6 Res, Comp, 33K, 2W, 5%
R7 Res, Comp, 10K, 1/4W, 5%
RS Res, Comp, 10 , 1/4W, 5%
R9 Res, Comp, 2.2K, 1/4W, 5%
R10 Res, Comp, 4.7K,1/4W, 5%
R11 Res, W.W., 1, 1.5W, 5%
R12 Res, W.W., 1, 1.5W, 5%
R13 Res, Comp, 1K, 1/4W, 5%
R14 Res, Comp, 1K, 1/4W, 5%
R15 Res, Var, 1K, 1/4W, 20%
R16 Res, Comp, 1K, 1/4W, 5%
R17 Res, Comp, 270, 1/4W, 5%
R18 Res, Comp, 270, 1/4W, 5%
R19 Res, Comp, 3.3K, 1/4W, 5%
VR1 Diode, Zener, 15V, 1W, 1N4744
VR2 Diode, Zener, 5.6V, 400 mw, IN752
ASSEMBLY: Filter PC Board Assy. PREFIX DESIGNATOR:
C9 Cap, Elec, 60 MF, 460V

C10 Cap, Elec, 60 MF, 450V

Cl11 Cap, Elec, 60 MF, 450V

Ccl6 Cap, Elec, 200uf, 150V

R1 Res, Comp, 100K, 2W, 5%

R2 Res, Comp, 100K, 2W, 5%

R3 Res, Comp, 100K, 2W, 5%

FL0002
110102

Q16130
Q44000
Q41230
Q41230

R50473
R50104
R50333
R20103
R20100
R20222
R20472
R90001
R90001
R20102
R20102
R88102
R20102
R20271
R20271
R20332

VR4744
VR7520

1A5A2

C70001

C70001

C70001
C70002
R50104
R50104
R50104

Parts List

PART NO.
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Parts List

ASSEMBLY: Power Supply 12/24 VDC

REF
DESIG DESCRIPTION

DC Power Supply Moduie

For Parts List and Schematic,

6-50

PREFIX DESIGNATOR: 1A5

PART NO.

200550

see Addendum,



Parts List

ASSEMBLY: Frequency Generator PC Board Assy. PREFIX DESIGNATOR: 1A6
USB only (Marine)

REF
DESIG DESCRIPTION PART NO.
Frequency Generator Board 210500
Al Duplex Channel Oscillator PC Board Assy. 200590
C1 Cap, Cer, .01 puf, 10%, 500V C10100
Cc2 Cap, Cer, .01 uf, 10%, 500V C10100
C3 Cap, Cer, .01 pf, 10%, 500V C10100
C4 Cap, Cer, .01 uf, 10%, 500V C10100
C5 Cap, Cer, .1 uf, 25V, +80-20% C11000
Cé6 Cap, Mica, 6 pf, 5%, 500V C05060
C7 Cap, Variable, Air,2,2-34 pf C60001
C8 Cap, Mica, 2000 pf, 5%, 500V C06202
c Cap, Tant, 1 uf, 35V, 10% C41056
C10 Cap, Mica, 220 pf, 5%, 500V C05221
C11 Cap, Cer, .01 pf, 10%, 500V C10100
C12 Cap, Cer, .01 uf, 10%, 500V C10100
C13 Cap, Cer, .01 uf, 10%, 500V C10100
Cl4 Cap, Tant, 1 uf, 35V, 10% C41056
C15 Cap, Mica, 390 pf, 5%, 500V C05391
Cl6 Cap, Mica, 18 pf, 5%, 500V C05180
C17 Cap, Var, Air 2, 2-34 pf C60001
C18 Cap, Mica, 2000 pf, 5%, 500V C06202
C19 Cap, Mica, 1000 pf, 5%, 500V C06102
Cc20 Cap, Tant, 1 uf, 35V, 10% C41056
c21 Cap, Mica, 100 pf, 5%, 500V C05101
C22 Cap, Tant, 1 uf, 35V, 10% C41056
Cc23 Cap, Mica, 100 pf, 5%, 500V C05101
C25 Cap, Cer, .01 uf, 10%, 500V C10100
C26 Cap, Cer, 18 pf, N330, 5%, 500V C00051
C27 Cap, Var, Air, 2, 2-34 pf C60001
C28 Cap, Cer, 18 pf, N330, 5%, 500V C00051
Cc29 Cap, Var, Air, 2, 2-34 pf C60001
C30 Cap, Cer, 18 pf, N330, 5%, 500V C00051
c31 Cap, Var, Air, 2. 2-34 pf C60001
C32 Cap, Cer, 18 pf, N330, 5%, 500V C00051
C33 Cap, Var, Air,2, 2-34 pf C60001
C34 Cap, Cer, 18 pf, N330, 5%, 500V C00051
C35 Cap, Var, Air,2, 2-34 pf C60001
C36 Cap, Cer, 18 pf, N330, 5%, 500V C00051
C37 Cap, Var, Air, 2, 2-34 pf C60001
C38 Cap, Cer, 18 pf, N330, 5%, 500V 00051
C39 Cap, Var, Air, 2, 2-34 pf C60001
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Parts List

Frequency Generator PC Board Assy. (Marine) 1A6 (continued)

6-52

REF

DESIG DESCRIPTION
C40 Cap, Cer, 18 pf, N330, 5%, 500V
C41 Cap, Var, Air 2,2-34 pf

C42 Cap, Cer, 18 pf, N330, 5%, 500V
C43 Cap, Var, Air 2.2-34 pf

C44 Cap, Cer, 18 pf, N330, 5%, 500V
C45 Cap, Var, Air 2, 2-34 pf

C46 Cap, Tant, 1 uf, 35V (Clarifier option only)
Cc47 Cap, Cer, .01 uf, 10% (Clarifier option only)
C48 Cap, Cer, .01 uf, 10%, 500V
C49 Cap, Cer, .01 uf, 10%, 500V
CR1 Diode, Si, 1N914

CR2 Diode, Si, 1N914

CR3 Diode, Si, 1N914

CR4 Diode, Si, 1N914

CR5

CR6 Diode, Si, 1N914 (Clarifier option only)
CR7 Rect, Si, 1N4002, 1,5A, 100V
CRS Rect, Si, 1N4002, 1,5A, 100V
CR9 Rect, Si, 1N4002, 1.5A, 100V
CR10 Rect, Si, 1N4002, 1.5A, 100V
CR11 Diode, Si, 1N914

CR12 Diode, Si, 1N914

CR13 Diode, Si, 1N914

CR14 Diode, Si, 1N914

CR15 Diode, Si, 1N914

CR16 Diode, Si, 1N914

CR17 Diode, Si, 1N914

CR18 Diode, Si, 1N914

CR19 Diode, Si, 1N914

CR20 Diode, Si, 1N914

CR21 Diode, Si, 1N914

CR22 Diode, Si, 1N914

CR23 Diode, Si, 1N914

CR24 Diode, Si, 1N914

CR25 Diode, Si, 1N914

CR26 Diode, Si, 1N914

CR27 Diode, Si, 1N914

CR28 Diode, Si, 1N914

CR29 Diode, Si, 1N914

CR30 Diode, Si, 1N914

CR31 Diode, Si, 1N914

HR1 Oven, 14 Crystal, Proportional Control

PART NO.

C00051
C60001
C00051
C60001
C00051
C60001
C41056
C10100
C10100
C10100

CR9140
CR9140
CR9140
CR9140

CR9140
CR4002
CR4002
CR4002
CR4002
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140

HR1004-2



Frequency Generator PC Board Assy. (Marine) 1A6 (continued)

REF
DESIG

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

Q1
Q2
Q3
Q4
Q5
Q8

R1
R2
R3
R4
R5
R6
R7
RS
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
RIS

R20

DESCRIPT DN

Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC
Relay, Reed, SPST, 12 VDC

Choke, RF, 10 mH

Choke, RF, 330 ph
Choke. RF. 75 ,U.h

LAILRT, VT 8

Choke, RF, 100 ph

Choke, RF 180 ph (Clarifier Option Only)

Transistor, NPN, 2N5179
Transistor, NPN, 2N4123
Transistor, NPN, 2N4123
Transistor, NPN, 2N5180
Transistor, NPN, 2N4123

Transistor, NPN, 2N4123 (Clarifier option only)

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Res,

Comp, 10, 1/4W, 5%
Comp, 100, 1/4W, 5%
Comp, 100, 1/4W, 5%
Var, 100, 1/4W, 20%
Comp, 330, 1/4W, 5%
Comp, 12K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 100, 1/4W, 5%
Comp, 27 , 1/4W, 5%
Comp, 1K, 1/4W, 5%
Comp, 15K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 150K, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
var, 5K, 1/4W, 20%
Var, 1K, 1/4W, 20%
Comp, 1.8K, 1/4W, 5%
Comp, 820 , 1/4W, 5%
Comp, 150 , 1/4W, 5%
Comp, 33K, 1/4W, 5%

Parts List

PART NO.

210020
210020
210020
210020
210020
210020
210020
210020
210020
210020

110103
L10331
L.10750
110101
110181

Q51790
Q41230
Q41230
Q51800
Q41230
Q41230

R20100
R20101
R20101
R88101
R20331
R20123
R20103
R20101
R20270
R20102
R20153
R20103
R20154
R20472
R88502
R88102
R20182
R20821
R20151
R20333
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Parts List

Frequency Generator PC Board Assy. (Marine) 1A6 (continued)

REF
DESIG

R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

T1

Y1
Y2
Y5
Y6
Y7
Y8
Y9
Y10
Y11
Y12
Y13
Y14

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

DESCRIPTION

Comp, 100, 1/4W, 5%

Comp, 22K, 1/4W, 5%

Comp, 1.2K, 1/4W, 5%

Comp, 100 , 1/4W, 5%

Comp, 470 , 1/4W, 5%

Var, 5K, 1/4W, 20%

Comp, 100 , 1/4W, 5%

Comp, 560 , 1/4W, 5%

Comp, 27 , 1/4W, 5%

Comp, 6. 8K, 1/4W, 5% (Clarifier option only)
Comp, 10K, 1/4W, 5% (Clarifier option only)
Comp, 82K, 1/4W, 5% (Clarifier option only)

Transformer, Broadband

Crystal, USB, Carrier
Crystal, USB, 2nd LO
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel

PART NO.

R20101
R20223
R20122
R20101
R20471
R88502
R20101
R20561
R20270
R20682
R20103
R20823

T10200

Y101XX **
Y102XX **¥
Y20001***
Y20001 ***
Y20001***
Y20001***
Y20001***
Y20001***
Y20001***
Y20001***
Y20001***
Y20001***

**Frequency Assignment per channel frequency requirement. When ordering, specify all
channel carrier frequencies being used. Refer to Table 2-1A, 2-1B.

¥ For clarifier option use Y103XX.

***Frequency is specified as desired channel carrier frequency +IF FREQ (MHz).

SSB, USB apparent carrier or AM true carrier frequency of 4, 00000 MHz

Example:

6-54

equals CHANNEL CRYSTAL FREQUENCY of 4,00000 + 1, 500000 or

5.500000 MHz. (+1,400000 for 1.4 MHz IF.)
When ordering new channel crystals specify whether you are ordering

CHANNEL CRYSTAL FREQUENCY OR
CHANNEL CARRIER FREQUENCY



Frequency Generator PC Board Assy. (Marine) 1A6 (continued)

ASSEMBLY:

REF
DESIG
C1
C2
C3
C4
C5

Q1
Q2

R1
R2

R4
R5

Duplex Channel Oscillator PC Board Assy PREFIX DESIGNATOR 1A6A1l

DESCRIPTION

Channel Oscillator

Cap, Mica, 270 pf, 5%, 500V
Cap, Mica, 68 pf, 5%, 500V
Cap, Tant, 0.1 uf, 35V, 20%
Cap, Mica, 220 pf, 5%, 500V
Cap, Tant, 0.1 uf, 35V, 20%

Transistor, NPN, 2N5180
Transistor, NPN, 2N4123

Res, Comp, 10K, 1/4W, 5%

Res, Comp, 15K, 1/4W, 5%
Res. Comn, 47 1/4W. 5%

AWOD g VLl X 4 &A% sy ¥/C

Res, Comp, 1.2K, 1/4W, 5%
Res, Comp, 3.3K, 1/4W, 5%

PART NO.

200590
C05271
C05680
C41048
C05221
C41048

Q51800
Q41230

R20103
R20153
R20470
R20122
R20332
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Parts List

Frequency Generator PC Board Assy. (Marine) 1A6 (continued)

6-56

REF
DESIG

CLARIFIER OPTION (factory installed only)

DESCRIPTION

C4
C5
ct
C8

CR6
CR7
CRS8
CR9
CR10

L2

Q1
Q3

R1
R4
R5
R7

Cap, Cer, .01 uf, 10%, 500V
Cap, Cer, .01 uf, 10%, 500V
Cap, Tant, 1 pf, 35V 10%

Cap, Cer, .01 uf, 10%, 500V

Diode, Si, 1N914
Diode, Si, 1N914
Diode, Si, 1N914
Diode, Varicap, MV2107
Diode, Si, 1N914

Choke, RF, 1 MH

Transistor, NPN, 2N4123
Transistor, NPN, 2N4123

Res, Comp, 10K, 1/4W, 5%
Res, Comp, 6. 8K, 1/4W, 5%
Res, Comp, 10K, 1/4W, 5%
Res, Comp, 470K, 1/4W, 5%

PART NO.

C10100
C10100
C41056
C10100

CR9140
CR9140
CR9140
CR0100
CR9140

L10102

Q41230
Q41230

R20103
R20682
R20103
R20474



Parts List

ASSEMBLY; Frequency Generator PC Board Assy. PREFIX DESIGNATOR: 1A6
Selectable Sideband

REF
DESIG DESCRIPTION PART NO.
Frequency Generator PC Board

6 channel 200500-6

10 channel 200500-10
Al Clarifier PC Board (Option) 200563
A2 thru A11 Channel Oscillator PC Board as listed below:

1.6-3.5 MHz 200580-1

3.5-12,0 MHz 200580-2

12, 0-18, 0 MHz 200580-3

18. 0-30. 0 MHz 200580-4
Cl1 Cap, Cer, .01 uf, 10%, 500V C10100
C2 Cap, Cer, .01 uf, 10%, 500V C10100-
C3 Cap, Cer, .01 uf, 10%, 500V C10100
C4 Cap, Cer, .01 pf, 10%, 500V C10100
C5 Cap, Cer, .1 uf, 25V +80-20% C11000
Cé Cap, Mica, 6 pf, 5%, 500V C05060
C7 Cap, Air, Var, 2,2-34 pf C60001
C8 Cap, Mica, 2000 pf, 5%, 500V C06202
C9 Cap, Tant, 1 uf, 35V, 10% C41056
C10 Cap, Mica, 220 pf, 5%, 500V C05221
C1l1 Cap, Cer, .01 pf, 10%, 500V C10100
Cc12 Cap, Cer, .01 uf, 10%, 500V C10100
C13 Cap, Cer, .01 uf, 10%, 500V C10100
Cl4 Cap, Cer, .1 uf, 25V, +80-20% C11000
C15 Cap, Cer, .01 uf, 10%, 500V C10100
C16 Cap, Mica, 6 pf, 5%, 500V C05060
Cc17 Cap, Air, Var, 2,2-34 pf C60001
C18 Cap, Mica, 2000 pf, 5%, 500V C06202
C19 Cap, Tant, 1 uf, 35V, 10% C41056
C20 Cap, Mica, 220 pf, 5%, 500V C05221
cz21 Cap, Cer, .01 uf, 10%, 500V C10100
Cc22 Cap, Cer, .01 pf, 10%, 500V C10100
C23 Cap, Tant, 1 uf, 35V, 10% C41056
C25 Cap, Cer, .01 pf, 10%, 500V C10100
C26 Cap, Air, Var, 2, 2-34 pf C60001
C27 Cap, Mica, 18 pf, 5%, 500V C05180
C28
C29
C30 Cap, Tant, 1 uf 235V,  109% : C41056
C31 Cap, Cer, .01 uf, 10%, 500V C10100
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Parts List

Frequency Generator PC Board Assy (Selectable Sideband) 1A6 (continued)

6-58

REF
DESIG DESCRIPTION
C32 Cap, Mica, 18 pf, 5%, 500V
C33 Cap, Air, Var, 2, 2-34 pf
C34
C35 Cap, Tant, 1 puf, 35V, 10%
C36 Cap, Mica, 2000 pf, 5%, 500V
C37 Cap, Mica, 1000 pf, 5%, 500V
C38 Cap, Tant, 1 uf, 35V, 10%
C39 Cap, Mica, 220 pf, 5%, 500V
C40 Cap, Tant, 1 uf, 35V 10%
Cc41 Cap, Mica, 100 pf, 5%, 500V
CR1 Diode, Si, 1N914
CR2 Diode, Si, 1N914
CR3
CR4 Diode, Si, 1N914
CR5 Diode, Si, 1N914
CR6 Diode, Si, 1N914
CR7 Diode, Si, 1N914
CRS8 Diode, Si, 1N914
CR9 Diode, Si, 1N914
CR10
CR11
CR12 Diode, Si, 1N914
CR13 Diode, Si, 1N914
CR14
CR15 Diode, Si, 1N914
CR16 Diode, Si, 1N914
CR17 Diode, Si, 1IN914
CR18 Diode, Si, 1N914
CR19
CR20
CR21 Diode, Si, 1N914
CR22 Diode, Si, 1N914
CR23 Diode, Si, 1N914
CR24 Diode, Si, 1N914
CR25
CR26
CR27
CR28
HR1 Oven 6 channel thermostat

10 channel thermostat

PART NO.

C05180
C60001

C41056
C06202
C06102
C41056
C05221
C41056
C05101

CR9140
CR9140

CR9140
CR9140
CR9140
CR9140
CR9140
CR9140

CR9140
CR9140

CR9140
CR9140
CR9140
CR9140

CR9140
CR9140
CR9140
CR9140

HR1001

HR1002



Frequency Generator PC Board Assy (Selectable Sideband) 1A6 (continued)

REF
DESIG

L1
L2
L3

14
L5
16
L7

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23

DA

D
AT

R25

Choke, RF,
Choke, RF,
Choke, RF,
Choke, RF,
Choke, RF,
Choke, RF,
Choke, RF,

Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,

Res, Comp,
Res, Comp,
Res, Comp,

DESCRIPTION

1 MH
330 ph
75 ph
1 MH
100 ph

180 ph
180 ph

NPN, 2N5179
NPN, 2N4123
NPN, 2N4123
NPN, 2N4123
NPN, 2N4123
NPN, 2N4123
NPN, 2N4123
NPN, 2N4123
NPN, 2N5180

NPN, 2N4123

10, 1/4w, 5%
100, 1/4W, 5%
100, 1/4W, 5%

Res, Var, 100, 1/4W, 20%

Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,

330, 1/4W, 5%
12K, 1/4W, 5%
10K, 1/4W, 5%
100, 1/4W, 5%
27, 1/4W, 5%
1K, 1/4W, 5%
15K, 1/4W, 5%
10K, 1/4W, 5%
150K, 1/4W, 5%
4. 7K, 1/4W, 5%

Res, Var, 5K, 1/4W, 20%

Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,

XTaw BT

10K, 1/4W, 5%
10K, 1/4W, 5%
1K, 1/4w, 5%

100, 1/4w, 5%

15K, 1/4W, 5%
10K, 1/4W, 5%
150K, 1/4W, 5%
4, 7K, 1/4W, 5%

1 /Axxr  on0/

Dhac
IOy valy Ji\y 4/TVWy 4av

Res, Comp,

10K, 1/4W, 5%

Parts List

PART NO.

L10102
110331
110750
L10102
L10101
110181
110181

Q51790
Q41230
Q41230
Q41230
Q41230
Q41230
Q41230
Q41230
Q51800
Q41230

R20100
R20101
R20101
R88101
R20331
R20123
R20103
R20101
R20270
R20102
R20153
R20103
R20154
R20472
R89502
R20103
R20103
R20102
R20101
R20153
R20103
R20154
R20472

nanE N
AVWOvwva

R20103
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Parts List

Frequency Generator PC Board Assy. (Selectable Sideband) 1A6 (continued)

6-60

REF
DESIG

R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47

T1

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10
Y11
Y12
Y13
Y14

Res,

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

DESCRIPTION

Comp, 10K, 1/4W, 5%

Comp, 560, 1/4W, 5%
Comp, 27, 1/4W, 5%
Var, 1K, 1/4W, 20%
Comp, 1.8K, 1/4W, 5%
Comp, 820, 1/4W, 5%
Comp, 150, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 6. 8K, 1/4W, 5%
Comp, 6. 8K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 82K, 1/4W, 5%
Comp, 82K, 1/4W, 5%
Comp, 33K, 1/4W, 5%
Comp, 100, 1/4W, 5%
Comp, 22K, 1/4W, 5%
Comp, 1.2K, 1/4W, 5%
Comp, 100, 1/4W, 5%
Comp, 470, 1/4W, 5%
Var, 5K, 1/4W, 20%
Comp, 100, 1/4W, 5%

Transformer, Broadband

Crystal, USB, Carrier
Crystal, USB, 2nd LO
Crystal, LSB, Carrier
Crystal, LSB, 2nd LO
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel
Crystal, Channel

PART NO.

R20103

R20561
R20270
R88102
R20182
R20821
R20151
R20103
R20682
R20682
R20103
R20823
R20823
R20333
R20101
R20223
R20122
R20101
R20471
R88502
R20101

T10200

Y101XX**
Y102XX**1t
Y101XX
Y102XX
Y20001***
Y20001***
Y20001***
Y20001***
Y20001+**
Y20001***
Y20001***
Y20001***
Y20001***
Y20001+**



Parts List

**Frequency Assignment per channel frequency requirement, When ordering, specify all
channel carrier frequencies being used. Refer to Table 2-1A, 2-1B,

* Fer clarifier option use Y103XX,

***Frequency is specified as desired channel carrier frequency +IF FREQ (MHz).
Example: SSB, USB apparent carrier or AM true carrier frequency of 4, 00000 MHz
equals CHANNEL CRYSTAL FREQUENCY of 4,00000 + 1. 500000 or
5.500000 MHz., (+1.4000000 for 1.4 MHz IF.)
When ordering new channel crystal s specify whether you are ordering
CHANNEL CRYSTAL FREQUENCY OR
CHANNEL CARRIER FREQUENCY

6-60A






Parts List

Frequency Generator PC Board Assy. (Selectable Sideband) 1A6 (continued)

ASSEMBLY: Clarifier PC Board (Option)

REF
DESIG

C1
C2
C3
C4
C5
Cé6
Cc7
C8

CR1
CR2
CR3
CR4
CRb5
CR6
CR7
CR8
CR9
CR10

11
L2

MP1
MP2

Q1
Q2
Q3

R1
R2

R4
R5
R6
R7

PREFIX DESIGNATOR: 1A6Al

DESCRIPTION PART NO.
Clarifier PC Board Assembly 200563
with Front Panel Control Pot, w/switch R87502
Control Knob MP0402
Front Panel Label 200122-2
Cap, Tant, 1 uf, 35V, 10% C41056
Cap, Cer, .01 uf, 10%, 500V C10100
Cap, Cer, .01 pf, 10%, 500V C10100
Cap, Cer, .01 uf, 10%, 500V C10100
Cap, Cer, .01 uf, 10%, 500V C10100
Cap, Cer, .01 uf, 10%, 500V C10100
Cap, Cer, .01 pf, 10%, 500V C10100
Cap, Cer, .01 pf, 10%, 500V C10100
Diode, Si, 1N914 CR9140
Varicap Diode, MV2107 CR0100
Diode, Si, 1N914 CR9140
Diode, Si, 1N914 CR9140
Diode, Si, 1N914 CR9140
Diode, Si, 1N914 CR9140
Diode, Si, 1N914 CR9140
Diode, Si, 1N914 CR9140
Varicap Diode, MV2107 CR0100
Diode, Si, 1N914 CR9140
Choke, RF, 10 mH 110103
Choke, RF, 10 mH 1.10103
Screw, Nylon, 2-56 x 3/8 H4206A
Nut, Nylon, 2-56 H42000
Transistor, NPN, 2N4123 Q41230
Transistor, NPN, 2N4123 Q41230
Transistor, NPN, 2N4123 Q41230
Res, Comp, 10K, 1/4W, 5% R20103
Res, Comp, 10K, 1/4W, 5% R20103
Res, Comp, 6.8K, 1/4W, 5% R20682
Res, Comp, 6.8K, 1/4W, 5% R20682
Res, Comp, 10K, 1/4W, 5% R20103
Res, Comp, 470K, i/4w, 5% RZ0474
Res, Comp, 470K, 1/4W, 5% R20474
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Parts List

Frequency Generator PC Board Assy. (Selectable Sideband) 1A6 (continued)

ASSEMBLY: Channel Oscillator PC Board

6-62

REF
DESIG

C1

C2
C3
C4

C5

C6

MP1
MP2

Q1

R1
R2
R3
R4

DESCRIPTION

Channel Oscillator PC Board, as listed below:
1.6~3.5 MHz
3.5-12, 0 MHz
12, 0-18, 0 MHz
18, 0-30. 0 MHz

Cap, Var, as listed below:
1.6-3.5 MHz, 2.2-34 pf
3.5-12, 0 MHz, 2.2-34 pf
12, 0-18, 0 MHz, 3-17 pf
18, 0-30. 0 MHz, 3-17 pf

Cap, Mica, 22 pf, N470, 500V, 5%
Cap, Cer, .01 pf, 10%, 500V
Cap, Mica, 5%, 500V, as listed below:
1.6-3.5 MHz, 390 pf
3.5-12, 0 MHz, 270 pf
12, 0-18, 0 MHz, 270 pf
18, 0-30. 0 MHz, 180 pf
Cap, Mica, 5%, 500V, as listed below:
1.6-3.5 MHz, 220
3.5-12, 0 MHz, 100
12. 0-18. 0 MHz, 100
18. 0-30. 0 MHz, 100
Cap, Cer, .01 pf, 10%, 500V

Screw, Nylon, 2-56 x 3/8
Nut, Nylon, 2-56

Transistor, NPN, 2N5180 (1. 6-3.5 mHz)
OR Transistor, NPN, 2N4123 (3. 5-30 mHz)
Res, Comp, 10K, 1/4W, 5%

Res, Comp, 15K, 1/4W, 5%

Res, Comp, 47, 1/4W, 5%

Res, Comp, 1.2K, 1/4W, 5%

PREFIX DESIGNATOR: 1A6A2

thru 1A6A11

PART NO.

200580-1
200580-2
200580-3
200580-4

C60001
C60001
C61001
C61001

C00053
C10100

C05391
C05271
C05271
C05181

Co05221
C05101
C05101
C05101
C10100

H4206A
H42000

Q51800
Q41230
R20103
R20153
R20470
R20122



ASSEMBLY: Basic Option PC Board

REF
DESIG

Al

with

A2
with

A3
with

DESCRIPTION

Basic Option PC Board
CW PC Board Assembly
Front Panel Control Pot*
Control Knob*
Front Panel Label *

*TR Delay Only

VOX PC Board Assembly

Front Panel Control Pot w/switch
Control Knob

Front Panel Label

Squelch PC Board Assembly
Front Panel Control Pot w/switch
Control Knob

Front Panel Label

Diode, Si, 1N914

NOTE

For Front Panel Interconnections
see Figure 4-9E.

Parts List

PREFIX DESIGNATOR: 1A7

PART NO.

200600
200660
R85502
MP0402
200122-7

200670
R87502
MP0402
200122-4

200390
R87502
MP0402
200122-1
CR9140
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Parts List

Basic Option PC Board 1A7 (continued)

ASSEMBLY: CW PC Board
REF
DESIG DESCRIPTION

CW PC Board Assembly

C1 Cap, Tant, 1 uf, 35V, 10%
Cc2 Cap, Mica, 1000 pf, 5%, 500V
C3 Cap, Mica, 1000 pf, 5%, 500V
C4 Cap, Mica, 2000 pf, 5%, 500V
C5 Cap, Tant, 1 uf, 35V, 10%
Cé Cap, Tant, 10 pf, 20V, 10%
C7 Cap, Tant, 1 pf, 35V, 10%
C8* Cap, Tant, 5.6 uf, 35V, 10%
C9 Cap, Tant, .1 uf, 35V, 20%
C10* Cap, Tant, 1 uf, 35V, 10%
CR1 Diode, Si, 1N914
CR2* Diode, Si, 1N914
CR3 Diode, Si, 1N914
MP1 (2) Screw, Nylon, 2-56 x 3/8
MP2 (2) Nut, Nylon, 2-56
Q1 Transistor, PNP, 2N4125
Q2 Transistor, NPN, 2N5172
Q3 Transistor, NPN, 2N5172
Q4 Transistor, NPN, 2N5172
Q5 Transistor, NPN, 2N5172
Q6 Transistor, PNP, 2N4125
Q7 Transistor, NPN, 2N5172
Q8 Transistor, NPN, 2N5172
Q9 Transistor, PNP, 2N4125
Q10* Transistor, PNP, 2N4125
Q11* Transistor, NPN, 2N5172
R1 Res, Comp, 12K, 1/4W, 5%
R2 Res, Comp, 33K, 1/4W, 5%
R3 Res, Comp, 1K, 1/4W, 5%
R4 Res, Comp, 22K, 1/4W, 5%
R5 Res, Comp, 56K, 1/4W, 5%
R6 Res, Comp, 180K, 1/4W, 5%
R7 Res, Comp, 180K, 1/4W, 5%
R8 Res, Comp, 68K, 1/4W, 5%

* Parts marked with an asterisk are for TR Relay option,

not normally supplied with CW.

6-64

PREFIX DESIGNATOR: 1AT7Al

PART NO.

200660
C41056
C06102
C06102
C06202
C41056
C41064
C41056
C45656
C41048
C41056

CR9140
CR9140
CR9140

H4206A
H42000

Q41250
Q51720
Q51720
Q51720
Q51720
Q41250
Q51720
Q51720
Q41250
Q41250
Q51720

R20123
R20333
R20102
R20223
R20563
R20184
R20184
R20683



Parts List

Basic Option PC Board 1A7 (continued)

CW PC Board

REF

DESIG DESCRIPTION PART NO.
R9 Res, Comp, 10K, 1/4W, 5% R20103
R10 Res, Comp, 22K, 1/4W, 5% R20223
R11 Res, Comp, 4.7K, 1/4W, 5% R20472
R12 Res, Comp, 4.7K, 1/4W, 5% R20472
R13 Res, Comp, 4.7K, 1/4W, 5% R20472
R14 Res, Comp, 2.2K, 1/4W, 5% R20222
R15 Res, Comp, 3.3K, 1/4W, 5% R20332
R16 Res, Comp, 10K, 1/4W, 5% R20103
R17 Res, Comp, 470, 1/4W, 5% R20471
R18 Res, Comp, 1K, 1/4W, 5% R20102
R19 Res, Comp, 10K, 1/4W, 5% R20103
R20 Res, Var, 10K, 1/4W, 20% R88103
R21 Res, Comp, 4.7K,1/4W, 5% R20472
R22* Res, Comp, 5.6K, 1/4W, 5% R20562
R23* Res, Comp, 470, 1/4W, 5% R20471
R24* Res, Comp, 10K, 1/4W, 5% R20103
R25* Res, Comp, 100, 1/4W, 5% R20101
R26 Res, Comp, 10K, 1/4W, 5% R20103
R27* Res, Var, 5K, 1/4W, 20% R88502

*Parts marked with an asterisk are for TR Relay option,
not normally supplied with CW.
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Parts List

Basic Option PC Board 1A7 (continued)

ASSEMBLY: VOX PC Board

6-66

REF
DESIG

C1l
C2
C3
C4
C5
Cé6
C7
C8
C9
C10
C11
C12
C1i3
Cl4

CR1
CR2
CR3
CR4
CR5
CR6
CR7
CRS8

L1

MP1
MP2
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

R1
R2
R3
R4

DESCRIPTION

VOX PC Board

Cap, Tant,
Cap, Cer, .

10 pf, 20V, 10%
01 pf, 10%, 500V

Cap, Mylar, .22 pf, 10%, 100V
Cap, Mylar, .047 pf, 10%, 100V

Cap, Cer, .
Cap, Tant,
Cap, Cer, .
Cap, Tant,

Cap, Tant,
Cap, Tant,
Cap, Tant,
Cap, Cer, .
Cap, Cer, .

01 pf, 10%, 500V
22 uf, 15V, 10%
01, 10%, 500V
1 pf, 35V, 10%

1 puf, 35V, 10%
1 uf, 35V, 10%
1 uf, 35V, 10%
01 uf, 10%, 500V
001 pf, 10%, 500V

Diode, Si, 1N914
Diode, Si, 1N914
Diode, Si, 1N914

Diode, Si, 1N914
Diode, Si, 1IN914
Diode, Si, 1N914
Diode, Si, 1N914

Choke, RF,

750 ph

(2) Screw, Nylon 2-56 x 3/8
(2) Nut, Nylon 2-5€¢

Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,

Res, Comp,
Res, Comp,
Res, Comp,
Res, Comp,

NPN, 2N5172
PNP, 2N4125
NPN, 2N5172
PNP, 2N4125
NPN, 2N5172
NPN, 2N5172
NPN, 2N5172
NPN, 2N5172

22K, 1/4W, 5%
2. 2K, 1/4W, 5%
560, 1/4W, 5%
470, 1/4W, 5%

PREFIX DESIGNATOR: 1ATA2

PART NO.

200670
C41064
C10100
C20220
C20047
C10100
C42263
C10100
C41056

C41056
C41056
C41056
C10100
C10010

CR9140
CR9140
CR9140

CRY140
CR9140
CR9140
CR9149

110751

H4206A
H42000
Q51720
Q41250
Q51720
Q41250
Q51720
Q51720
Q51720
Q51720

R20223
R20222
R20561
R20471



Basic Option PC Board 1A7 (continued)
VOX PC Board 1A7A2

REF

DESIG DESCRIPTION
R5 Res, Comp, 4. 7K, 1/4W, 5%
R6 Res, Comp, 1K, 1/4W, 5%
R7 Res, Comp, 560, 1/4V7, 5%
RS Res, Comp, 470, 1/4W, 5%
R9

R10 Res, Comp, 1K, 1/4W, 5%
R11 Res, Var, 10K, 1/4W, 20%
R12 Res, Comp, 10, 1/4W, 5%
R13 Res, Comp, 10K, 1/4W, 5%
R14 Res, Comp, 27K, 1/4W, 5%
R15 Res, Var, 5K, 1/4W, 20%
R16 Res, Comp, 4.7K, 1/4W, 5%
R17 Res, Comp, 100, 1/4W, 5%
R18 Res, Comp, 1 meg, 1/4W, 5%
R19 Res, Comp, 1K, 1/4W, 5%
R20* Res, Var, 5K, 1/4W, 20%
R21 Res, Comp, 10K, 1/4W, 5%
VR1 Diode, Zener 1IN754A

*TIsed in ahsence of front panel control,

Parts

List

PART NO.

R20472
R20102
R20561
R20471

R20102
R89103
R20100
R20103
R20273
R88502
R20472
R20101
R20105
R20102
R88502
R20103

VR7540
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Parts List

Basic Option PC Board 1A7 (continued)

ASSEMBLY:

6-68

REF
DESIG

C1
C2
C3
(o7}
C5
Cé6
C7
C8
C9
C10
Cl1
C12

CR1
CR2
CR3

MP1
MP2

Q1
Q2
Q3
Q4
Q5
Q6
Q7

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13

Squelch PC Board

DESCRIPTION

Squelch PC Board

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Tant, 10 uf, 20V, 10%
Cer, .01 uf, 10%, 500V
Mylar, . 22 pf, 10%, 100V
Mylar, . 047 uf, 10%, 100V
Cer, .01 uf, 10%, 500V
Tant, 1 pf, 35V, 10%
Cer, .01 uf, 10%, 500V
Tant, 5.6 uf, 35V, 10%
Tant, 1 uf, 35V, 10%
Tant, 100 uf, 6V, 10%
Cer, .01 pf, 10%, 500V
Tant, 10 pf, 20V, 10%

Diode, Si, 1N914
Diode, Si, 1N914
Diode, Si, 1N914

(2) Screw, Nylon, 2-56 x 3/8
(2) Nut, Nylon

Transistor, NPN, 2N5172
Transistor, PNP, 2N4125
Transistor, NPN, 2N5172
Transistor, PNP, 2N4125
Transistor, NPN, 2N5172
Transistor, PNP, 2N4125
Transistor, NPN, 2N1613

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Comp, 22K, 1/4W, 5%
Comp, 1.5K, 1/4W, 5%
Comp, 680, 1/4W, 5%
Comp, 560, 1/4W, 5%
Comp, 470, 1/4W, 5%
Comp, 4.7K, 1/4W, 5%
Comp, 10K, 1/4W, 5%
Comp, 1K, 1/4W, 5%

Comp, 470, 1/4W, 5%

Comp, 2.7K, 1/4W, 5%

Comp, 2.2K, 1/4W, 5%

Comp, 22K, 1/4W, 5%
Comp, 10K, 1/4W, 5%

PREFIX DESIGNATOR: 1A7A4

PART NO.

200690
C41064
C10100
C20220
C20047
C10100
C41056
C10100
C45656
C41056
C41072
C10100
C41064

CR9140
CR9140
CR9140

H4206A
H42000

Q51720
Q41250
Q51720
Q41250
Q51720
Q41250
Q16130

R20223
R20152
R20681
R20561
R20471
R20472
R20103
R20102
R20471
R20272
R20222
R20223
R20103



Parts List

Basic Option PC Board 1A7 (continued)
Squelch PC Board 1A7A4

REF

DESIG DESCRIPTION PART NO.
R14 Res, Comp, 22K, 1/4W, 5% R20223
R15 Res, Comp, 1K, 1/4W, 5% R20102
R16 Res, Var, 10K, 1/4W, 20% R88103
R17 Res, Comp, 22K, 1/4W, 5% R20223
VR1 Diode, Zener, 1N754A VR7540
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Parts List

ASSEMBLY: Duplex Frequency Generator PC Board Assy. PRE FIX DESIGNATOR:

6-70

REF
DESIG

Al

C1
C2
C3
C4
C5
C6
C7
Cs8
C9
C10
Cl1
C1lz2
C13
Ci4
C15
Cle
C17
C18
C19
C20
c21
C22
Cc23
C24
C25
C26
Cc27
C28
C29

CR1
CR2
CR3
CR4
CR5
CR6
CR7
CRS
CR9
CR10

Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Var,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,
Cap, Cer,

DESCRIPTION
Duplex Frequency Generator PC Board
Duplex Channel Oscillator PC Board Assy

18 pf, 500V, N150, 5%

18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,
18 pf, 500V,

.01 uf | 109,

.01 pf, 10%,
.01 uf | 109,
.01 pf, 10%,

N150,
N150,
N150,
N150,
N150,
N150,
N150,
N150,
N150,

500V
500V
500V
500V

Cap, Cer, .01 uf, 10%, 500V
Cap, Cer, .01 uf, 10%, 500V
Cap, Tant, 1 pf, 35V, 10%

Cap, Cer, .01 puf, 10%, 500V
Cap, Cer, .01 uf, 10%, 500V

Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,
Diode, Si,

IN914
1IN914
IN914
IN914
IN914
IN914
IN914
IN914
IN914
IN914

5%
5%
5%
5%
5%
5%
5%
5%
5%

210550
200590

C60001
C60001
C60001
C60001
C60001
C60001
C60001
C60001
C60001
C60001
C00052
C00052
C00052
C00052
C00052
C00052
C00052
C00052
C00052
C00052
C10100
C10100
C10100
C10100
C10100
C10100
C41056
C10100
C10100

CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140
CR9140

1A8

PART NO.



Parts List

Duplex Frequency Generator 1A8 (continued)

REF

DESIG DESCRIPTION PART NO.
CR11 Diode, Si, 1N914 CR9140
CR12 Diode, Si, 1N914 CR9140
CR13 Diode, Si, 1N914 CR9140
CR14 Diode, Si, 1N914 CR9140
CR15 Diode, Si, 1N914 CR9140
CR16 Diode, Si, 1N914 CR9140
CR17 Diode, Si, 1N914 CR9140
CR18 Diode, Si, 1N914 CR9140
CR19 Diode, Si, 1N914 CR9140
CR20 Diode, Si, 1N914 CR9140
CR21 Diode, Si, 1N914 CR39140
CR22 Diode, Si, 1N4002, 1.5A, 100V CR4002
CR23 Diode, Si, 1N4002, 1.5A, 100V CR4002
CR24 Diode, Si, 1IN4002, 1,5A, 100V CR4002
CR25 Diode, Si, 1N4002, 1,5A, 100V CR4002
HR1 Oven, 10 Crystal HR1005-5
K1 Relay, Reed, SPST, 12 VDC 210020
K2 Relay, Reed, SPST, 12 VDC 210020
K3 Relay, Reed, SPST, 12 VDC 210020
K4 Relay, Reed, SPST, 12 VDC 210020
K5 Relay, Reed, SPST, 12 VDC 210020
K6 Relay, Reed, SPST, 12 VDC 210020
K7 Relay, Reed, SPST, 12 VDC 210020
K8 Relay, Reed, SPST, 12 VDC 210020
K9 Relay, Reed, SPST, 12 VDC 210020
K10 Relay, Reed, SPST, 12 VDC 210020
L1 Choke, RF, 1 MH 110102
Q1 Transistor, Si, NPN, 2N5179 Q51790
R1 Res, Comp, 10, 1/4W, 5% R20100
R2 Res, Comp, 100, 1/4W, 5% R20101
R3 Res, Comp, 100, 1/4W, 5% R20101
R4 Res, Comp, Var, 100, 1/4wW, 20% R88101
R5 Res, Comp, 330, 1/4W, 5% R20331
R6 Res, Comp, 12K, 1/4W, 5% R20123
R7 Res, Comp, 10K, 1/4W, 5% R20103
R8 Res, Comp, 27, 1/4W, 5% R20270
Ti Transiormer, Broadband T10200
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Parts List

Duplex Frequency Generator 1A8 (continued)

REF

DESIG DESCRIPTION PART NO.
Y1 Crystal, Channel Y20001
Y2 Crystal, Channel Y20001
Y3 Crystal, Channel Y20001
Y4 Crystal, Channel Y20001
Y5 Crystal, Channel Y20001
Y6 Crystal, Channel Y20001
Y7 Crystal, Chamnel Y20001
Y8 Crystal, Channel Y20001
Y9 Crystal, Channel Y20001
Y10 Crystal, Chamel Y20001

NOTE

For crystal ordering information
see Frequency Generator Crystals,
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Parts List
Duplex Frequency Generator 1A8 (continued)

ASSEMBLY: Duplex Channel Oscillator PC Board Assy. PREFIX DESIGNATOR: 1A8Al

REF

DESIG DESCRIPTION PART NO.
Cl Cap, Mica, 270 pf, 5%, 500V C05271
C2 Cap, Mica, 68 pf, 5%, 500V C05680
C3 Cap, Tant, 0.1 puf, 35V, 20% C41048
c4 Cap, Mica, 220 pf, 5%, 500V C05221
C5 Cap, Tant, 0.1 pf, 35V, 20% C41048
Q1 Transistor, NPN, 2N5180 Q51800
Q2 Transistor, NPN, 2N4123 Q41230
R1 Res, Comp, 10K, 1/4W, 5% R20103
R2 Res, Comp, 15K, 1/4W, 5% R20153
R3 Res, Comp, 47 , 1/4W, 5% R20470
R4 Res, Comp, 1.2K, 1/4W, 5% R20122
R5 Res, Comp, 3.3K, 1/4W, 5% R20332
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