_ . - - : I S STF 53‘5’ -
| WSFo

SeC, Ur
| OPERATOR — MAINTE! ANCE
. | INSTRUCTION MANUAL/YM-0210 (REV 5)
o . (For Units with Serial Nos. above 1850)
[ ‘SR-206, SR-210
{ - SR-206MS, SR-210MS
| SR-206MD, SR-210MD
§ HF SSB TRANSCEIVER

[

JE S ; € ¥~
Lo CAMPeT

g\!_« T MAY 1973

SERIAL NO.

SCIENTIFIC RADIO SYSTEMS INC.
' 367 ORCHARD STREET

ROCHESTER, NEW YORK U.S.A.
. e




r rot r I ror o r o 0t r
JTINOITD ASFOW TOATSOsURI]
T
! | Pxeod 'ACZl- 6-9 MMNOIJ
R [ 8dTX35 oding taudeny ] 354 543 ¢+ A :
g L e e meecomem e ZIVEY + ! ,
m, _ = T lew TYEY | g [ -
! 2 4 TEVEV | poee--cee--- 4 STSSeUD JXOTJFTTAWY IoMOd |
| | e |
12 ﬂ&tv -¢>IP_I e = @ -t o . = - - ”
L N | 'S _
L N _
(@) O L J
O O
HOLIMS
Q3INNVHI o O
O O F
r @3 — 50" — 7 ee ~
= —_—
o23 .
BEYd GEY T
_ Z L 7 2 AP
1 .m,,.,_, ' = wm o 2Ly £y
p A - o1y
430 ]
auLs G¥d
xn_v -
. A ¢ Xy AM O v )
- ] 94 SuY e =
neig | 4
- 1731
W 1o} é
m‘,\a\d N T TAAT L NM‘ @'
FRETG vd Aeaen L Ll ! | d
duy g9 " Aw
. TVEV ” {&—— e 1
z L I H _ _J &1L ' 5TT0d 53 STPRV/AT 8Ly
)i : 1A VAR
. o

- - - -
. -_

)
{
J

e

i
]
¥
P

— S
oo 2

1
L

— PN
m,
_ 1B



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
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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,
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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.

2-24



Operation

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
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Figure 4-3A-1i. Deleied.
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Figure 4-3A-2, Main Frame Interconnection Diagram, Types SR-206/210

4-10D/4-10E






SI-%/11-¥%
wexderq uoljoouuooIa)uy
suorjdQ swiexd urelN ‘dg-¥ oanSrg
NOLL OFNNOIYTUN/ T YOS
\ ||| / / NO/LNAEF/YLSIT 7ONKYS
(72 7)p7-r01¥| A.TM TS -7 | { 2Ly (¥e£37) _.,JAT_u os
“ N (acz/orr-1ry I_.AQ&N Xavw-oawl'7 " |AT_1 42
% ST LS/T K-8z ons | $7 LS/T IXT_. &z
L/ (¢£7)7e-2s I_XA."nkw FA/TISNEYL TNO “ v 27 2577 ATT s
|_AA|_- L4 F¥bas | T T T T T s "\ £H-pX (k0L %) 'ITT 92
K B2 917 Wb\ <€ 52 ¥ss Az | _ _ A.AAL. P
444 4 Ao
L/ i L.Amu ol 2gAer | _ ! 5171616 (KSE7) O
N Q@§IA@$N.§§§§S¥&SS_ pELY  HIT7FN0S | N4 Lo
e e e ____ I YOLVNS/STT X/A7YS 5 v ST LS/T gL £2
N~ &-sex IXA.._- 2z swoaye orany vy | | ()}t 2z sovss | NOILITS NOLLETIHLSNY _
K&t/ N E Al_l /2 AE 770 L NO/ILAO 267278 OL FIFFY °C
| &rr2 e 5 _ NOIL2TS NOILETTELSN/ v b-LY (X/97) [IIAT_. Vs
s | 57 4570 <02 ans | Héroz oN “ AWNIS FHON OL X717/ ——esy) /7t |t 02
o Taves | .TQ, ér wo :s7L0M Iy
|
.Xm._vw\ svas |y \\,\.u\ JAA..Q TS “ (655)r2-pix¥ <&t &7
A._.\\ N Ly (023) /31610 K& 24/ M ACs# | (827) £ __ ANy
N—— 12-pvx I+AA+ » SNISAINE OrONY XL “ Vawm 8504 K-> ons N \.J‘ (227) #1-2 — | Py
- §
s 2596~/ I“.AM.Q Xd 2wt A (37 ..._KA:M\ 7Sy N f 7 2o F—t-s7 27417 770K | > - (45T |6 s
ve- o4 < 7 INITAZY “ T I - 2 zon Kehw orons /s o1 ofony 1L KéT B
- = ¢
£27) 010 ....IAIQ ¥L & ks Kt & 2V | NdT 2 szow s rowbr 1io0r woss cranw x| | (c27)or1a e+ &
AN L7 45/ L.AAIN\ 20 4214 AN 27 2570 ¢t 21 oaaZrr | ! Y
L/ _\, lx_ (537 &1to |—Két2r Xy F wstr| 7 47 LS/ |—KH 2r
._.AT V4 Jyras “ L -ptr & /7 *\ ‘ormy aiL37L7a | \ — | po— pbX IW p Arazy | |_A
. N | I _
L/ (&5 7MY STy I.AAJS\ NI S007 hid | £/ -poX [4KEH-0/ QQ\VT\Q_ (£237) 10 |Kétor rz= .&o{"
V1 oy vy .IAA.fm N/ d0074L \ | | (827057 1tY A. é oy ¥y | “ N\ 27 1570 ITil ‘ 20 A2/% |
]
...AA._. ¢ Fors “ [ T2 A5l EOHR e | N se-pvx [ K@ 24 M2 ¢ron |
kT& JAKIS | | &:ﬁﬁ?@f?%« EQN¥§§8," N NNQ\L¢+N ooy i wovs o/any x|
=5 ._.AAJ. 4 JHves | | s (297) 2-#¥ ITAn_..\ 27477 ¥oA | N\ Z FLow Ixml 9 TINVWS ANOYS OL O1GNY X¥ “ 1 027 /-85 —KH
i -, = ¢
\1 LRy TINGS LNOYA 4+ § NOILAQ AI7778S “ L/ (g27)or-rod JA4“ YL -1-*\* | /(. £h- VX TI_.AA'M. Y& NINY TALI7LIT | &-90X ||||“.AA|“I <
\.Vl_ 7 LSV T._AL. » o3, |, (¢537)&-1d —Ker # SRS T .Xmﬂ » somers | ——ter7) 217 m7— et 5
1 W\W\Nw\x\o\ oY IXA._u £ LNO SOO7 \\k" N— 1Z-p0X I_AM £ S0/ XG Iy XL " ._.AA.T £ Foveds “ /V 57 4570 —H £
Bt 77Nl Sbzy F4 L0 FOO7 ALL N— L2- iy K2 24 M2 XOA N , !
A < _ D il +AL.~ sowss | #-spr —el e
\I/"i LT LS [«AA..T / 2TA/# | — - VY _ 4. [ \knﬂ.ﬁk.ﬁ\Q —.L-AAJI\ aNO | £-5Y !lalw.Amn_l /
évx [37 So1a7mNo 5747 X5 | @ Ly \..wu“\ex\w@ww._ ar | [ [7vro50s 07 woreed ]
L N\, N N\| ssovorsy Loovs axvos

EAY. 4 .V\\\.N.NN&\
2V

TND

2T A/ ¥F

YOI GIUOTLIT

LATLO SHVET7
ano

o

FIGYSIT dA

WE A

FAYSS

INISCING 01N XL
NFNO

L7y NIAO

Xy = ‘xs#

YL 3 Yorr

AZ/#

oN

LAINI O TN
TIIHNS

LAALNO 07 TNE

TFNOL XLJSOVAS X
I A

gS7 Nr#

ovo

/o9t ONEWWOS IN
2 ONEWIVOD oA

vy [ 118 Lo O A2bNISs 72/04

uoryexad)

NO/LNGINLSIT 7VA9/S

&7/ FLon

"N N \T

AN AN

( (7

a4
TN\

77

4

/

L JILDOZNVWVOD S/ WX ‘S

Crvmor S Sy JILOFNMNN



/ NO/LNAEF/YLSIT 7V HNS
{ Y \*%MQIT_H os
|AT_. 62
57 LS/ il.AT_u ez
va 247 1510 |—&t ¢
-~ |\.vw1“ SH-pEX (kLX) II.AAIT 92
g Jus ﬂﬁ%mw
P va 17161 (¥ 5£7) IXAL. '
lllllll _ S FOLONSISTT K/9TYed S 57 Zs70 el g2
Foss | WOILITS NO/LY776LSNV/ 4 ..AA|_ 2z
770 L " NOILSO  78Y27d/S OL ¥747°Z
NOLLSTS NOILYTTHLSN/ va B-LY (%/97) T_. Z3
oN “ AIVALSS 7001 OL ITA7 */ S 7 e YENTTT% rIJ_A¢ oz
w 15 740N Kk &/
FHLS | (é55)12-poy |——ict &/
M2 AZ1# " — (927) 520 [lLAAl_r <1
T 1 (¢27) #r-20 |——K An_. »
TS N—] Z FuLoN TAT_JQ XTLIN/? .NQQ\\ _ 7 &/ (¥L57) l.AA.I s/
| N\ 2 uon LAAL.! orons /5 oL osony ¥L! m|_| b/
IV N 7 row kel rombr 1vs wous vy s — Cz7)or1et |+ &
oga2sr | y (2537) 610 K&t Xy = s 7 L7 LS/g ——HKH &/
Vo ATLIFLIT “ N " Iwi. " sy | L
kx| % (e27) -t Kt Xi 3 ry "
ok X % VE Y4 J_A¢._|m 27 A2 |
o | N 2z per <t 22 MOron |
77 H2790bs | N—] e FUow JAAL. . OIS WXL oIy XY )
77A77 Yo “ N Z son LAT. 9 7NV LNOYS OL O1aNY XY “ | #27) /-85 s
rezaos | NI S L.AA!% YO NI TIL7L7T | é-36¢ .IIL.AAIM
Xy L XLA 4A3| » Fobors | 617/ 217 101 | I|IA¢~| »
298 Yoy XL _ Ket= sowes | /V 57 45/T ——¢t £
24 M3 UoA | .Xﬁ.m Fr80S “ #osyr —< An_h 4
FMVITATY | \|V.— Pryr” _LAAJ- / ans | £-36X [T/
Fr/L70W QS\ _ ok | 263795 '78 Mo/LAO | |

a8 NO/LAO

NOSL IFNNOIYTUNI TXVOF

EAY /(4 -V\\\.V.QNQ !
24

oND

20 A S/ F

Y& orany IUI7LIT

LANTLPO VY7
an9

oN

F18YSIT oA

WE NS #

FIVSS

ONISCING OI1TNY XL
NINO

L7Y N3N0

Xy 3 ‘xL#

YLz h#

AZ/#

2N

LOAINI O7 OGN
TIIINS

LALLAO O] OGN

FINOL XL/ONVAS X
I AS/ A

FS7 AerF

N

/ot ONEWWOD oA
C . ONEWVINOD A

Wy | 11| LdO A 26N 72/04

N\ | ssovobsy Loonvs cobos

NO/LNGIYLS /T

& 7/ FLoN

g7/t (k /7))

(X o£ -9tk -
(k&Z—364) HMALI

47 Lsr7 —1<

L7/t (/7)) —H

sc

£7 /676 (% 17/ ILATT s

o7 161 (H/17) JAALI »Z

57 LS/T |+AT_I &z

|
27 /60 (k7)) IXT_I 2z

4
NN (NYN

17608 (%837) Il_.A —— e

/

TN I/ S

L gaiozNVwoD S/ I1WX ‘S1maS SNDyiv-~OV N
‘rvmoHsS Sy JIALIINNOD s/ BYX (W0/2/Ww202) SLIS INIIVW N/

FLON

l_nAle oz

/(VIIT 87 /676 \*%Nﬁ'f T 47

IAAI_I &/

LNO 2SO KD
T ITIHS
A+
L HO
£ HO
or HO
oNS
S HI
Ve 24
N
SEHO
N
NIAO
NVILTY NFAO
P A
SHO
YL5 Xt
AS’¥
} N
oN
on
N
on
X EXLF
N
N
IND
N
oN

—  (®77) £-27 |1T_l V%
| (&) #-7d ..L,AT_I v
N 27 167 (¥ 97) IAAJl s/
7 S7/&1 (k#7) IﬂAALI #/
— (£27) orts IIT_I £
L7 LS/O IIAAI_I &
7 LI (X EP—LE— 17
L.AT_IQ\
|A¢._lm
IXALI &
|AT.I £
] o-1r (k257 027) _IXAIF P
JXTTM
IXT\
/.1 e ITIM
LAT z
JATI\
48

& | NOUSO X7 77T

& JLoN

c1SI!X=Z Lo STOT BYX (NMNMOKS SV %
1SIXF LoN SFOQ Nyx —1



Operation

FRON T

PRy S ™ El LB e 3 R SN 5 R BT R
- o,

s/ geoso

IR

X

R

(corwecroR s/of)

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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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 pro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>