’ sunair electronics, inc.

3101 B.W. Third Avenue, Fort Lauderdale, Florida 33315 U.S.A‘;

SSB COMMUNICATIONS EQUIPMENT
GSB-400

lgi Edition, 1 October 1870
Serial No. 10l and -Subsequent
Manual Part Number 97802






CONTENTS

PAGE

SECTION I~--GENERAL INFORMATION

A, System DescriptioOn ...cccesccscecscscssasssscasss I-1
B. SpecificatiOng ..ccescescesscsscossssssvensssses I-1
C. Equipment Supplied .cesecccenssccecssccconsscscescs I-2
D. BEquipment Reguired but not Supplied ..cecceceses I-3
E. Optional EQuUIpment ..cecoceccccccoecscessosscsascs I-3
F 3

Description BB L B HLCEBELLOBESSHEDOODDO0OPTHOOD 0 I-

SECTIQN II--INSTALLATION

A, ' GENEYAL cevesovccosnscosccccoscanssoscscsosnanasss II-1
B. Unpacking s.ceesscoscooscccsccosassascsccsconons I1-1
C. Installation Considerations and Mounting ...eeees
Information ..cecscoccsceccecscesccnoononnanao IT-1
D, Cabling ..eessscocscsavsccsssscscoccccancecnacasss IT-4
E. Checks and Adjustments after Installation ...... IT-5
F, Marine Installation & Operation .escescecscsasce IT-14

SECTION IITI~--OPERATION

A, General t..cecceesccesscscencsenccsssesencsccosa ITI-1
. Operating CONtroOls .isecivecscecccosencensssnasness ITT-1
. Operating Procedure ...eesecovccscccossoacesannces ITI~1
. Legal Requirements fOr US€...eeeveccecceccascans ITTI-2

gaw

SECTION IV--PRINCIPLES OF OPERATION

A, GeNeral ..cecescccesscsoscvesscnscssancunssnnnans -1
B. EXClteY scceecsacsscsesccssnacnscossasssscncnscs Iv-2
C. Power AMPlifieY ..c.eevcoccsvocsssscososscossoss V-5
D. Power Supply MOGUleS ,..eeccecscoccnsencosssoanne Iv-6
E. RECEIVEY suvsvsvovecsvoovscoscsasnacnonsnoososos Iv-9
F. 05cillators ,ceeeoeveccsccecscocscscsccncoscsses Iv-12
G

. Channel Switching Control and System Wiring .... v-14

SECTION V~-GSB-400 SPECIFICATION TEST PROCEDURE

A, General Information c.eesvococecssssncocennsncso V=1
B. Equipment Required ..cecesscsvcscoecosvescosooss V-1
C. 0SCillator .ieeecvsesvsceccsancscsenconnsasnsoness V-1l
D. RECEIVEY srcenssosscessceoescsncsonacccnnncsacacssne V-2

E. Transmitter ®C B DO TSR DR DRSS D DD DRSS ECDD RS R ER Vmg



CONTENTS (Continued)

SECTION VI«-ADJUSTMENT AND ALTIGNMENT PROCEDURE

A,

LY

Oaow

L]

Standard Test ConAibioNn .eecoocseosccsssnssace
Oscillator Alignment ..eoeecsesvecesvasecccsaan
Transmitter Alignment ....cecevecccvcescscccoss
Receiver Alignment .....ccesceescecescscsccaca

SECTION VII-~-TROUBLE SHOOTING AND MAINTENANCE

L]

‘ﬁt’i‘cﬁfﬁtﬂﬁ’

®

General B H SRS OR SO DO DE SO DS RO DR ND OSSR D SR

Equipment ReqUIired ..cesceccocosacascosccosocs
Oscillators L IR B B R BB I B R B B B IR B IR B N B NN e I

Receivex ﬁ.0‘0’...CI-\J.I.{JDC.CC‘OQO.D.OOO.@.OO

Excj—ter LA LB A B B R I IR BB B B - A A I B B A AN R Y

Power Amplj«fier *EROPOOTHEDOD DRSO ST D OO DSV

SECTION VIII--INSTRUCTIONS FOR FREQUENCY OR VOLTAGE

A,
B,
C.

CHANGE AND ADDITION OF OPTIONS
Frequency ChanNge ..ceessscessccscssscessoccsnca
Voltage Change ,..ccsccssesccocsaacsscnssosss
LSB Option Installation cewecescevccsasncossa

SECTION IX--ILLUSTRATIONS AND PARTS LIST

PAGE

vIi-1
vVI-1
VI-2
VI=-5

VII-1
VII~1
VIT-1
VIii-4
VII-8
VIi-9

VIIT~1
VITI-5
VITII-5

Pt

TN




: SECTION 1
GENERAL INFORMATION

A, SYSTEM DESCRIPTION

The Sunair GSB-400 SSB Communication Equipment is a light-weight,
10 channel, single sideband (SSB) and compatible amplitude mod-
ulated (AM) transmitting-receiving system designed for long range
voice communications in the 2~18 mc frequency range. The system
consists of a single unit containing the Receiver/Exciter, Power
Amplifier and the Power Supply section. An Antenna Coupler,
Sunair P/N 99927, is also available which allows the transmitter
to be connected to a variety of antennas.

B, SPECIFICATION FOR GSB-400 HF TRANSCEIVER

Type Accepted underx FCC Rules and Regulations, Parts 81, 83, and
85,

Frequency Range 2 to 18 MHz (No channel frequency
restrictions). '

Number of Channels 10 channels
Modes of Operation Compatible AM
USR
LSRB

Input Power -~ Receive only 2.3 amps at 12.6 VvDC (ovens on)
1.8 amps at 24  VDC (ovens on)
1.0 amps at 36 vDC {(ovens on)
0.5 amps at 115 VAC (ovens on)
0.2

amps at 230 VAC (ovens on)

Transmit 25,0 amps at 12.6 vDC (ovens on)
125wattg~CW 13,0 amps at 24 vDC (ovens on)
9.0 amps at 36 VDC (ovens on)
3.8 amps at 115 VAC (ovens on)
2.0 amps at 230 VAC (ovens on)
TRANSMITTER:
Output Power AM: 125 watfs PEP 100% Modulation
§8B: 125 watts PEP nominal
Frequency Stability +20 Hz
Duty Cycle 50%
Output Impedance 50 ohms



. 'RECEIVER:

Input Iupedance - 850 Ohms - ' : "l(

Frequency Stability Single Frequency Simplex +20 Hg
“ Dual Frequency Simplex +.0025%

Clarifier ' Adijust Carriex Oscillator for
voice clarity +100 Hz range

Selectivity AM: 5.5 kHz NMT 6 db S
| 20,0 k¥z NLT 60 db SR
B88Be  fo 43530 Hz to fo 42500 gz

WMT ¢ db
F& ~2150 B2 and fo +5000 Hz
NWLT &0 db
Sensitivity AMsz NMT 2.0 uv for 6 db (S+W)/N
SSB: NMT 1.0 uv for 10 db {S+N)/N
AGC NMT 10 &b change from 10 uv to
100,000 uv input
Audio Output 3W into 3.2 Chms
4
t
Audio Response " NMT 6 db from 350 Ez to 2500 H= '
Audio Distortion AM: NMT 20% at rated output
S8B: Thixd orxder 25 db below rated
output
Spurious Response NLT 60 db from .190 MHz to 150 MHz

C. EQUIPMENT SUPPLIED

Sunair
Paxrt No. Weight
1 ¢5B-400 SSB Transceiver, 12.6 VDC 9777712 21 1bs
OR
1 GSB-400 SSB Transceiver, 24 vVDC 9777724 21 1lbs
OR '
1 68B-400 §8B Transceiver, 36 vVDC 97777-36 21 1bs
OR
1 G8B~400 SSB Transceiver, 115 VAC 97777=115 27 lbs
OR
1 ¢SB~400 SSB Transceiver, 230 VAC 97777-230 27 l1bs
1 Connector kit ” 197800
1 Microphone with plug 97771 (
1 Brackets, for installation 10095
1l Installation/Maintenance Manual 97802
I-2




Sunair

b. EQUIPMENT REQUIRED BUT NOT SUPPLIED Part No, Weight
1 GCU~1000 Antenna Coupler 99927 6.5 lbs
AND
1 HF Bare Wire Fixed Antenna Kit - 75 Ft, 99920
OR
1 HF Bare Wire Fixed Antenna Kit - 150 Ft. 99921
OR
1 Center Loaded Whip Antenna with Mount- 99928
Mobile
OR
1 center Loaded Whip Antenna with Mount- 99394
Marine (5-18 MHz)
AND/OR
1 center Loaded Whip Antenna with Mount- 99937

Marine (2~5 MHz)
1 Installation Cable (Custom made)

E. OPTIONAL EQUIPMENT (NOT SUPPLIED)

1 Transceiver mounting cradle kit 99393
{Marine or Mobile)

1 Filter for LSB operation (Installed) 81743
1 Microphone, Desk Type | 84147
1 ARC~10 Channel Changing Remote Unit 97799
1 Hand Held Transistorized Microphone 87151

¥, DESCRIPTION

1. The Sunair GSB-400 has been designed to be a compact and highly
dependable system. In addition, special effort has been made to
provide a high degree of operator convenience by providing a
fully functional layout, All operating controls of the GSB-400
transceiver are located on thz front panel. These controls are:

a. ON-OFF-RVC Switch

. Channel Selector

c. Mode Selector

d. Volume Control

e. Squelch

f. Clarifier

g. Local/Remote Selector

A half power switch is Jocated on the rear of the unit to be used
for antenna coupler tuning during installation.



Function of Controls

The ON-OFF-RCV switch applies power to the entire system (on)
or to the receiver section only (RCV)., The Volume Control is
used to adjust the audio level. The Clarifier Control provides
the operator an adjustment for obtaining natural voice quality
audio. The Squelch Control adijust the signal threshold neces-
sary to activate the receiver, The Mode Selector is used to
select the mode of operation desired - Upper Sideband {(usB),
Lower Sideband (LSB), Compatible Amplitude Modulation (AM) or
Intercom {COM). The local/Remote Selector switches between
local operation or operation from the ARC-10 Remote Unit.

The Channel Selector is used to select the desired channel .
The meter located on the front panel enables the operator to
check the operation of the transmitter.

The Input Line Fuse, the HI-LO power switch, the Antenna, Power
and Accessory connectors are located on the rear of the unit.

Accesgsories

a. GCU-1000 Antenna Coupler

The GSB-400 can be used with either a long~wire or a whip-
type antenna. 1In any case, a suitable coupling network
nust be used to provide a proper match between the antenna
and transceiver, at the various channel frequencies. The
GCU-~1000 is a preset and pretuned 10 channel coupler which
provides this matching.

b. ARC-10 Remote Control Unit

The GSB-400 system can be opetrated either by the controls

on the front panel of the unit or from a remote position by
means of the ARC-~10 which contains all of the necessary con-
trols plus speaker required for the operation of the system.




SECTION II
INSTALLATION

A, GENERAL

Adherence to the suggestions and instructions contained in this
section will assure an easier and more satisfactory installation
of the GSB~400 SSB Communications System.

B, UNPACKING

Unpack and inspect all parts and equipment as soon as received.
Do not accept a shipment where there are visible signs of dam-
age to the cartons until a complete inspection is made. If there
is shortage or if any evidence of damage is noted, insist on a
notation to that effect on the shipping papers before signing

the receipt from the carrier,

If concealed damage is discovered after a shipment has been ac-
cepted, notify the carrier immediately in writing and await his
inspection before making any disposition of the shipment. A
full report of the damage should alsoc be forwarded to Sunair.
Include the following:

(a) Order number
(b) Model and serial number
(c) Name of transportation agency

When Sunair receives this information arrangements will be made
for repair ox replacement,

C. INSTALLATION CONSIDERATIONS AND MOUNTING INFORMATION

The satisfactory operation of the equipment will depend upon the
care and thoroughness taken during the installation.

IMPORTANT INSTRUCTIONS

1. Installation Procedures and Reguirements

a. Carefully plan radio/coupler/antenna locations, observing
the following requirements before starting installation.

b. Provide best possible RF ground for radio and coupler,
Use flat copper strap 1" wide or #6 or: larger wire. Con-
nect to ground terminal of power input plug with shield-
braid. Leads to ground system should be as short as pos-
sible.

IIjl
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Provide maximum separation betwsen coupler output and
the radio with its associated wiring. Coupler may be
mounted 50 ft. from radio if RG58 rf cable is used, or
further if RG8 ig used,

Antenna lead from antenna couplexr to antenna must be
insulated for at least 10kv potential. The lead should
not run parallel to metal fittings or other metal ob-
jects that are bonded to the system ground. The coupler
should be as close to the antenna as possible, and never
more that 3 ft. as this will decrease antenna effeciency.

If the radio is installed on a wood or fiber glass boat,
approximately 10 to 12 square feet of metal surface area
in contact with the water should be provided for use as
an RF ground.

Check for correct polarity before applying power.

Initially tune the coupler with the transmitter in the
AM mode, low power switch on low power position, After
tune up, switch back to high power position and final
tune the coupler. Refer to coupler manual for detailed
tuning procedure.

A thru-line watt meter should be used for coupler tuning.
Tune for zero reflected power.

Pin 7 of the Antenna Coupler connector (key line) can be
wired and routed to the coupler location with the chan-
neling wires, to enable keying the transmitter from the
coupler during tuning. (Keying is accomplished by ground-
ing pin 7.)

During tests on installations, a battery charger, alter-
nator, or generator should be operating to maintain a
nominal voltage supply to the transceiver,

Linear amplifiers with low level modulation will oscillate if

the RF power output is radiated oxr conducted into the low level

stages. Evidence of this situation would be erratic or ex~-
cessive power output. This is caused by too close proximity
of the coupler output and antenna to the transmitter and or
inadequate RF grounds. Carefully following the above pro-
cedures should prevent this from occuring.

DO NOT

a-

Do not tune the transmitter final amplifier to the coup-
lex/antenna system impedance.

P




b, Do not mount the radic closexr than 3 feel to ships com-
pass. The installation ghould be carefully planned be-
forehand in accordance with drawings on the following
pages,. After the units have been ingtalled by the pro-
cedure shewn in the Antenna Coupler Manual supplied with
the equipment, it iz absolutely necessary to tune the
coupler to aveld damage to the power ampiifier and for
successful communications. The antenna coupler must be
Final tuned to match the antenna.

Tvoe and Location of Antepna Lo be Installied

Tt iz recommended that a fixed wixe sntépna with an antenna
coupler be used with a fixed station ox a marine installa-
tion., If this is impractical or undesirable a whip antenna
can be used., For mobile use a whip antenna with an antenna
coupler must be used,

Factors To Consider Before Ingtalling a Fixed Antenna

a. Recommended Length - It is reccmmended that the long~
est antenna practical be installed. Sunair has coupler
tuning data for 150, 75, 50 and 35 foot end fed wire an-
tennas and also the two recommended whip antennas. Tun-
ing will vary between various installations but the eas-
iest tune-up will result if one of these standaxds is
selected. Consideration should be given to keeping the
antenna as far away from metalic stays and masts as pos-
sible as their proximity will effect tuning and antenna
performance.

b. TLocation of Antenna Coupler -~ The antenna coupler should
be installed within 3 feet of the antenna.

c. Antenna Kits - See Section I-D for listing of Sunair An-
tenna Rits.

d. Configuration of Antenna -~ For best performance from a
Fiwed wire antenna an inverted V or L antenna is rec-
commendad as shown in Fig. II-3B. If this type of V
antenna is not practical or is undesirable, a single
sloping wire should be used with the open end as high
as shown in Fig., II-3A, If the end point of the antenna
is terminated on a metal mast it should be tied off at
least two feet from the mast.

Factors To Consider Before Installing a Whip Antenna

a. Recommended Antenna -~ Fox best results a center leaded
high Q whip antenna is recommended. See Section I-D

II-3



8. Clarifier -~ Select a channel that has SSB traffic, and vary
the clarifier slowly until normal voice pitch is heard.

?. Ignition and Other Noise (Mobile & Marine) =~ After the
GSB~400 system has been checked using battery power, start
the engine and turn the equipment on. Check all channels
for any ignition interference or generator noise, An ig-
nition noise suppression kit, plus spark plug suppressors,
is recommended for reduction of engine electriecal noise.

II-6
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All dimensions in inchas.
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GSB-400 CRADLE MOUNTING CONFIGURATIONS
FIGURE NO.II-2a
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FIGURE NO.IT- 5
MARINE INSTALLATION, TRANSCEIVER
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F. MARINE INSTALLATION AND OPERATIYUN

1,

Ir-14

Location Selection

A a

Locate antenna coupler close to antenna, with the
shortest lead possible.

Locate GSB-400 for convenient operating position.

Protect GSB-400 from sea spray and excessive damp-
ness. -

Locate all system components at least two feet from
the ship's magnetic compass.

Ground System

A good "ground" system is essential for the satig-
factory performance of the antenna system.

The degree of its effectiveness depends on the area
in contact with the water.

The larger the "ground" area, the lower the resistance,
therefore, the lowexr the losses.

The "ground plate" should be fabricated of copper ox
brass securely fastened to the vessel below the water
line.

Total exposed area should be no less than 10 to 12
square feet, when used in salt water. Fresh water
usage requires two to three times more area.

A metal sheathed keel is desirable and may be used
as part, or all of the "ground plate, if the area
exposed to the water is sufficient.

Select a point on the hull or keel line directly
below the GSB-400 Transceiver to tie all ground plates
and straps together, Use 1/2" brass bolts thru hull
or keel., Braze all bolts to plates and straps.

All feed-thru bolts may be strapped together, on the
inside of the hull to provide maximum exposure for
inspection maintenance.

Engine blocks, fuel tanks, fresh water tanks and all
metal framework should be bonded together in a common

——




network to prevent electrolysis. Tie this bonded net-
work with additional straps, to the nearest radio ground
feedthru bolt. This will reduce noise, electrolysis and
improve the efficiency of the antenna system. If copper
strap is not available, use #4 AWG wire, oOr larger for
bonding to the ground system. '

j. An inadequate ground system may result in transmitter os-
cillation, in the transmit mode on some channels. All
available metal objects near the transceiver should be
strapped together with the transceiver, and then bonded
to the vessel ground system. Necessity for a good ground
system for effective communications cannot be overstressed.

Power Line Connectionsg

a. The GSB-400 Transceiver has been designed to operate On
a nominal voltage source of 12.6 Vv, 24 or 36 V dc¢, neg-
ative ground only, and 115/230 VAC 50/60 Hz. The input
power lines are completely isolated from the chassis to
eliminate electrolysis action.

WARNING
L. Connect power leads directly to the battery terminals.
Do not connect thru power leads or switches, which are
common to other electrical circuits. PFollowing this
practice allows the battery to absorb any voltage spikes
that may occur on the battery line, thus providing ad-
ditional transient protection for the transceiver.

c. NOTE: Recommended wire sizes for wiring from radio set
to the battery.

12V wire Length 24/32V
See wiring Up to 10 feet AWG 12

diagram pg. II-21 Up to 25 feet AWG 10
Antenna Installation

a. Sunair recommends wherever possible, the use of 35, 50,
75, or 150 foot long wire antenna in conjunction with a
GCU-1000 Coupler. This configuration offers the best
possible performance at all frequencies.

b. Where space limitations do not permit use of a long wire
antenna, an alternate antenna system would be the use of
a Vertical Antenna, Sunair P/N 99394, with the GCU-1000
Coupler.

II-15



c¢. In all marine antenna installations, it is extremely
important that the antenna be mounted as high as pos-
sible'and clear of all obstructions.

If it becomes necessary to mount the antenna coupler

on the flying bridge of a wood or fibreglass vessel,

it is lwmperative that all electrical equipment and
metal objects, such as steering gear, metal railings,
canopy frames and. etc., be securely bonded with cop-
per strap or #4 AWG wire or larger to the coupler chas-
sis and the vessels ground system. This is to pre-
vent a high resistance in the ground circuit, which
could lead to transmitter oscillation and a serious

degrading of optimum system performance,

Q.
L3
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OPERATING INFORMATION

LEGAL OPERATION OF A MARINE TELEPHONE --

Reguirements:

1.

Ships Station Llcena@ ervawlable at the Federal Communi-
cations Commission iocated.in your area. Or write to
the Washington D.C. Central Office. Ask for Form 502.

Restricted Radio Operators Permit -~ Available from the
Federal Communications Commission. BExamination not re-
quired. Reguest Form 753.

Frequency Check - A legal reqguirement is that transmitter
frequency checks be made at the time of installation with
this information being entered in the station radio log.
Should frequency adjustment be necessary, an FCC first or
second clasz licensed radio technician only is authorized
to make such adjustments.

Station Identification ~ ¥Your station must be identified
at the beginning and end of each transmission but not

necessarily during conversational exchanges. Law prohibits

the use of profane language during transmissions. Station
log entries are required. Copies .of Part 83 of the FCC
rules and regulations are . available from the 'Superintendent
of Documents, U.S. Government Printing Office, Washington,
D.C. 20005.

MARINE RADIO OPERATOR:

Regquirements:

1.

1f your radio telephone is to be used for telephone
purposes, your station should be registered with the
telephone business office of shore stations WOM (Miami),
KMI (Oakland), or WOO (New York), to facilitate billing.

However, telephone calls may be made collect without

such registration.

Application Form TAW 430 is obtained from the telephone
business office. Information obtained from this form
TAW 430 is listed in the telephone system log books for
use by all marine operators.

Your first ship station license will probably be an interim
license with noe call letters., With this license, use the
name of your vessel when making radio contact with another
vessel or land station.

II-17



4. On form TAW 430, line B~2 asks for call letters, Until you
receive your permanent call letters, the name of your veasel
is used. Line B~3, the rated power of the Sunair GSB-400
System is 125 Watt output PEP, Line B-5 shall be answered No.
And line B-56 shall read Sunair Electronics, Inc. GSB~400
System,

* Do not operate transmitter without current Ships Station
License. Post your ships radio license in a conspicuous
place aboard your vessel.

* Keep a copy of Part 83 of the FCC Rules aboard ship.

* You are required to keep an up-to-date log~book of all
radio operating activities. (Part 83.368 of the FCC Rules)

*  Monitor 2182 kHz for calls and possible distress signals.
* "MAYDAY" is the ddstress signal. Use this signal only when
your vessel is threatened by grave and imminent danger, and

you require immediate assistance.

* "PAN" is the urgency signal. Use this signal‘anly for the safety
of persons aboard.

* "SECURITY" is the safety signal. Use this signal only to report
hazards to navigation.

LICENSE APPLICATION

NOTES: Formal application for a Ship Station License shall be
made on FCC Form 502, An interim Ship Station License is issued
when you or your agent appear in person at the nearest Field
Engineering Office of the Commission and submit your completed
Form 502, together with your request for the Interim License.

The Interim License will permit you to operate your Sunair
GSB-400 System for a period of six months from date of issue.
With this license you are not assigned a call sign., Use the
name of your vessel when making contact with another vessel or
land station.

Your Ship Radio Station with call letters assigned to you will
be valid for a period of five vears from date of issue.

FCC Form 502 must be TYPEWRITTEN. Follow instruction sheet as
stated.

ITEM 1 Refers to the name you have given to your vessel. Not
the manufacturer's boat name.

II1-18
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TrEM 2 1If application is for renewal of modification of your
exigting license, state your call: sign. If you have purchased
another vessel that has a call sign, state the vessels old call
gign.

ITEMS 3-5 are self-explanatory.

ITEM 6 Self-explanatory: however you must be a citizen of the
United States to have Ship's Station License.

ITEMS 7-12D are self-explanatory.

TTEM 13A Check "1600-4000 kHz"; if frequencies above 4000 kHz's
are to be used, check 4000-26.000 kHz.

ITEM 13B If you are also applying for Radar, check the proper
frequency box.

ITEM 14 Self-explanatory.

ITEM 15 Under Manufacturer, state Sunair Electronics, Inc.; under
type name state, GSB-400 System. ‘

ITEMS 16~17 are to be used only if you are a corporation or an
association.

' NOTE Sign your name and date. Under your signature, check the
appropriate classification.

WARNING

It is against federal law for anyone not possessing a valid 2nd
or lst Class FCC Radiotelephone or Radiotelegraph license to
adjust or repair your transmitter. Penalty for violation is
station and/or operator license revocation and/or fine or im-
prisonment, or both.

IT-~19



U.S. MARINE FREQUENCIES

TELEPHONE FREQUENCIES FOR AM AND

UPPER SIDEBAND (SSB)

SHIP TO SHIP & SHIP TO LIMITED COAST STATIONS
UPPFER SIDEBAND FREQUENCIES

STATION LOCATION
AND CALL SIGN TRANSMIT | RECEIVE TRANSMIT RECEIVE AREA
4139.5 4139.5 ALL
4091.6 4390.2 4136.3 4136.3 n
8223.6 8757.6 6210.4 6210.4 "
NEW YORK ---WOO 12396.5 13175.5 6213.5 6213.5 "
16526.5 17321.5 6518.6 6518.6 "
8281.2 8281.,2 "
8284.4 8284.4 "
12421.0 12421.0 n
12424.5 12424.5 "
12428.0 12428.0 "
4072.4 4371,C 16565.0 16565.0 H
SAN FRANCISCO --KMI 8204.4 8738.4 16568.5 16568.5 i
12382.5 13161.5 16572.0 16572.0 "
16512.5 17307.5
4123.6 4422.2 SHIP TO SHIP AM FREQUENCIES
4130.0 4428.6
8262.0 8796.0 TRANSMIT RECFIVE AREA
MEAMI ~mrvm e WOM 8258.8 8792.8 2003 2003 Great Lakes Only
12361.5 13140.5 2142 2142 Pacific Coast-Day Only
12358,0 13137.0 2638 2638 All Areas
16491.5 17286.5 2738 2738 AN Areas Except Great Lakes
18523.0 17318.0 and Gulf of Mexico
2830 2830 Gulf of Mexico Only
PITTSBURGH ---WCM 2782.0 2782.0
MEMPEHS -~ - WIG 4072 4 4072. 4
LOUIS VILLE - oo WEFN 4371.0 4371.0
51, LOUISwmnmm WCK 6147.5 6147.5
6455.0 6455.0
8210.8 8210.8
MOBILE =~ mmmmm WLO 2430.0 2572.0
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SECTION ITX
OPERATION

GENERAL

The GSB~400 HF Transceiver is simple to operate, reguiring
only a knowledge of the type of emission required for the
channel, either sideband cr AM. All controls are located

on the front panel,

OPERATING CONTROLS

CONTROL FUNCTION

O -OFF~RCV Applies power to entire system or to the
receiver section only.

MODE USB -~ For upper sideband operation (A3J)
AM - For compatible AM operation and
full AM reception {(A3H)

1.8B - {Option) For lower sideband oper-
ation (Not legal in U.S., Canada,
and most other countries)

UsSB-TEL (A3A) Automatically programmed
in Transceiver.

CLARIFIER Used to "clarify" single sideband speech
‘ during RECEIVE.

SQUELCH Adjusts signal threshold necessary to
activate receiver

CHANNEL Selects desired channel, Also, automati-

SELECTOR cally selects AM mode if channel
frequency is 2003 kHz, 2182 kHz,or
2638 kH=z.

OPERATING PROCEDURE

Step 1: Turn the ON-OFF-RCV control ON and allow 5 minutes
warm-up for sideband and one minute for AM operation,

Step 2: Select the desired channel with the CHANNEL SELECTOR.

Step 3: Select the proper modulation with the MODE switch,.
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Step 4: Turn the SQUELCH counterclockwise and ad-ijust the audin
GAIN for normal noise output, then slowly adjust the
SQUELCH clockwise until the receiver is silent, and
then back off on the control slightly. '

Step 5: When an RF signal is received, adjust the CLARIFIER
for maximum signal clarity.

Step 6: To transmit, depress the microphone button and talk.
Speak only loud enough for midscale swings on the REL
PWR meter while in SB.

In AM operation, the meter should indicate 1/4 to 1/2

scale when the microphone is keyed. When speaking into

the microphone, the meter needle should move just slightly.
Excessive meter movement, such as 1 scale division, in-
dicates excessive modulation and R535 should be adiusted
for less drive to modulator.

D. LEGAL REQUIREMENTS FOR USE

Legal use of this equipment requires that in the United States
and most foreign countries the operator have at least a Re-
stricted Radiotelephone Operator's Permit.

For Sideband operation in the United States, Canada and var—
ious other countries, ONLY UPPER SIDEBAND MAY BE USED. Use
of Lower Sideband is prohibited.

ONLY AM TRANSMISSIONS ARE PERMITTED ON THE FREQUENCIES 2003,

2182 and 2638 kHz. The mode switching for these frequencies
is performed automatically upon channel selectiod,

I1x-2
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SECTION IV
PRINCIPLES OF OPERATION

GENERAL

This Section contains the principles of operation for the
GSB”4 00 @

In single sideband (SSB) transmission, only one sideband is
used to carry the intelligence., The carrier is suppressed
and the unwanted sideband is attenuated, leaving the desired
sideband. Thus the entire power capability of the trans-
mitter is utilized to transmit only the necessary portion of
the signal. There is no output from the transmitter except
when speech modulation is present. For this reason, SSB
transmitters are rated in peak envelope power (PEP),

In compatible AM transmission, again only the upper sideband
is transmitted. However, the carrier is not suppressed and,
therefore, is also transmitted. Since only one sideband is
transmitted, this form of emission is essentially still single
sideband but with a full carrier, which the receiver uses as
the reference for detection.

The GSB-400 transmits in three modes, all single sideband:
suppressed carrier (A3J), full carrier (Compatible AM, A3H}'
and reduced carrier (Telephone, A3A), In addition to rew
ceiving each of the above it will also receive normal AM ox
double sideband. In the United States, the Federal Com-
munications Commission requires that only full carrier be
used on certain frequencies, (2003, 2182, and 2638 kHz).
The capability to automatically switch to the AM mode when
using these frequencies is provided in the exciter in.order
to comply with this requirement,

The receiver/exciter unit is completely transistorized and,
therefore, requires very littde power for operation. The
power amplifier uses pentodes for final power amplification
to 125 watts peak envelope power (PEP). Freqguency stability
is maintained by crystal-controlled oscillators housed in
ovens at a constant +659C to insure precise frequency stabile
ity. A regulated voltage supply for the oscillators further
insures frequency stability. A warm-up time of five minutes
is required to allow the crystals to reach their operating

temperature and the frequency to stabilize. The units can

operate on either 12,24, or 32 VDC nominal voltage, negative
ground, or 115 & 230 VAC,
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Nominal voltage to most circuits in the receiver/exciter is
+10 VDC regulated, :

Final powexr amplification reguires +400 VDC, +800 VDC and
-65 VDC furnished by the power supply.

EXCITER

The receiver/exciter unit contains all transmitter circuitry
except for the final power amplifiers, which are contained in
the power amplifier section. Figure IV-1l is a block diagram
of the basic elements of the exciter. The component numbers
in the blocks refer to the svmbols on the P.C, Board schematic
diagrams. '

1, Microphone Amplifier P»C-5

The microphone amplifier provides current to the micro-
phone and amplifies the voice signal in Q502 and Q508.
Diodes CR501, CR502, and transistors Q507 and Q501 de-
tects and respondsg to any high input audio signal and
will limit the amount of audio input to the balance mod—
ulatox, This audio AGC circuit allows the GSB-400 to
be used with different types of microphones without gain
adjustments, Either a carbon or a transistorized micro-
phone may be used. Potentiometer RBE35 is automatically
gwitched in when AM is selected in order to control the
signal level for correct AM modulation percentage. R535
is used to adjust the AM modulation percentage,

2. Balanced Modulator, PC=5

The output of Q508 is connected to the balanced modulatox
via R511, the audio balance control for the diode guad,
M501, Two diodes of the ring modulator are switched on
with one~half cycle of the 1650 kHz carrier oscillator
and the other two diodes are turned on with the other
half cycle, When no audio is present, there is no sig-
nal to unbalance the modulator and the output from the
modulator amplifier, @503, is reduced approximately 35

to 40 db below the output when audio is present. The
output of Q503 with audio is a double sideband suppressed
carrier signal that has been transformed up to 1650 kHz,

3, Carrier Reinsertion, PC=5

For AM operation, it is necessary to reinsert the carrier
since it has been suppressed in the balanced modulator.

: ,h\
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This 1s acconmplished by the mode switch applyving +10V to Pin
"J" which turns on diodes CR505 and CR507 and allows the 1650
kHz carrier to be routed to PC-6, Pin """, The 1650 kHz re-
inserted level is controlled by R521. Since the United States
Federal Communications Commission requires AM operation only
on 2003, 2182, and 2638 kHz, it is necessary to automatically
switch to AM if any of these frequencies are installed and
selected by the operator. This is accomplighed by connecting
the appropriate channel switch position to either Pin "g",
"F" or "H" on PC-5., Upon selection of one of the restricted
frequencies, the 1650 kHz carrier is automatically reinserted
as described above,

Another mode of emission used in the public correspondence
AT&T System in the United States is TEL mode (Reduced Carrier).
When selected, this allows a small amount of carrier to be
transmitted which is used by the ground station to activate
an alarm and lock the station receiver to the transmit fre-
quency. For this mode of operation, the carrier is trans-
mitted 16 +2 db below peak envelope power. The Channel se-
lector switch when in a TEL freguency channel applies +10V
to Pin "M", turning on diodes switches CR504 and CR506 and
allows the carrier to be routed to PC-6 Pin "P"., Carrier
level is controlled by R517. Since the TEL mode is selected
by the channel selector, mode selection is completely auto-
matic and does not require any mode selection by the oper-
ator. The Mode selector switch should be on USB in order
for the channel selector to switch automatically between

USB (Suppressed Carrier) and TEL (Reduced Carrier).

Ralanced Mixer, PC~6

The outputs from the two sideband filters are connected to
PC-6, Pin "P" for USB operation and Pin "S8" for LSB opera-
tion., As above, the mode switch applies +10V to diode
switches to select the correct filter, CR603 for USE and
CR604 for lower sideband. The selected sideband signal is
routed to amplifier Q601 whose collector drives transformer
T601, whose secondary couples out-of-phase signals to the
diode ring M601. The channel oscillator is connected to
the center top of the secondary of T60l.

The balanced output transformer, T602, will cancel the chan-
nel oscillator frequency since equal current flows in both
halves of T602 primary. Circuit balance is achiewved by the
transformer being wound balanced. The output of the mixer

TN



is the sum and difference of the channel oscillator and the
1650 kHz signal component. The tuned amplifiers, 0603 and
0605, whose tuned circuilts are On pc~7, are tuned to the
difference component of the two frequencies. The source
follower, Q606, and amplifier, 0607, Q608 are used as power
amplifiers to transform the impedance and drive the power
amplifier from a 50 ohm source.

ALC Amplifier, PC-6

The ALC amplifier is a PNP device which receives its drive
from the ALC detector/amplifier. As the power output of

the final amplifier increases, the drive signal on Pin "
decreases, which increases the conduction of Q604 and drives
the collector more positive. This applies degenerative bias
to the source of 0603 and reduces the gain of the amplifier
and subseqguent powexr output ©of the system. The opposite
events occur when the final amplifiexr power decreases.

POWER AMPLIFIER, Figure V-2

The purpose ©of the pA is to amplify the low level signal from
+the exciter to a power level of 125 watts PEP for sideband Op-
eration.

1.

Driver, viz201

The exciter signal from the wide-band amplifier in the re-
ceiver/exciter unit drives the control grid of the tuned
amplifier, V1201. The signal, which has been at a relatively
low level throughout the prewvious portions of the exciter

is now amplified approximately 30 db to drive the final
amplifier.

power Amplifier, V1, v

The final power amplifier stage is a iinear amplifier Op-
erated class ABl and consists of two tubes, y1 and V2. For
linear operation, 2zero signal tube current is set to 30 ma
per tube by adjusting R3. This corresponds to approximately
~65 VDC bias level and 0.3 vDC on each cathode. If Vi or

y2 is replaced, they should be checked foxr approximately
equal zero gignal current. FOr 125 watts PEP output with a
standard two-tone test signal input, the power input toO

each tube is approximately 90 watts avervage; 110 ma with
plate voltage at 800 VDC.



D.

IvV-6

ALC Detector

The automatic level control detector receives its signal
from the 50 ohm output of V1 and V2, It functions in two
different modes. CR8, Q1401 and Q1402 will function as
a wideband detector and DC amplifier which detects and
responds to any change in power output from that origin-
ally set by adijusting R1404, When this condition is de-
tected the AM ALC detector amplifier, Ql402, puts out a
correcting DC voltage that increase or decreases the ex-
citer output and subsequent power of the amplifier. For
normal operation R1404 is set to limit the power on AM
to 30 watts average., R1402 is set to limit the power
output on AM to 125 W PEP when the carrier is modulated
100% with a single audio input tone., CR7 and IC 1401
will function as a peak voltage detector which detects
and responds to any change in power output from that
originally set by adjusting R1403. For normal operating
R1403 is set to limit the power output on SB to 125 W ‘
PEP. When the transceiver is operated in the SB mode
Ql402 is turned off and dces not effect the ALC output
voltage.

ri Network

The outpuf from amplifiers V1 and V2 is connected to a
tuned, capacitive input pi network that transforms the
plate impedance to a 50 ohm resistive output and at-
tenuates harmonics ¢of the fundamental freguency. Sec~
ond harmonic traps are connected to the output to fur-
ther attenuate the second harmonic to greater than 60db
below the fundamental frequency.

Power Supply Modules

1.

DC Power Supply Module

The power supply is a self contained plug-in module,

The GSB-400 can be operated at either 12/24/32 VDC or
115/230 VAC by interchanging power supplies as the basic
chassis is independent of voltage. The power supply
furnishes high voltages for the driver V1201, and the
power amplifiexr, Vi and V2. A+ is supplied to trans-
istors Q2 and (2 which are connected to the sguare loop
transformer Tl. The transistors and the transformer
form an oscillator circuit that oscillates at approx-
imately 1 kHz and couples a square wave output to the
bridge rectifiers, CR200L-CR2004 and half wave rectifier,
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CR2005. The output of the bridge circuit is approximately
800 VDC for the two final amplifiers. The output winding
is center tapped and supplies 400 VDC to the driver V1201,
High B+ is generated by the oscillator only when the micro-
phone ig keyed and relay Kl actuated. The power supply
module also supplies the low voltage such as filaments

and A+ to the transistor circuits.

2. AC Power Supply Module

The AC Power Supply module is designed to operate from a
115/230 VAC source and will deliver the following output
voltages: 800 VDC to V1 and V2; 400 VDC to V1201, -70VDC
to V1 and V2; 14 and 28 VAC for filaments and ovens; A+
to the receiver exciter gection and antenna coupler.

RECEIVER, Figure IV-3

The receiver operates as a single sideband or an AM receiver.
The principal difference between the two modes is that double
conversion ig used for AM, single conversion for 8B, and sig-
nal demodulation for Am is an envelope detector and a product
detector is used for SB.

The recelver oscillator frequency is crystal controlled and,
depending upon the number of two frequency simplex channels
installed in the radio, is derived from the transmit oscilla-
toxr, receiver oscillator or a combination of both. The oscil-
lator theory is contained in Section E.

l. Preselector Tuned Circuits, »pC-1

A three section tuned circuit selects the signal for each
channel and is contained on PC-~1. The input signal from
the antenna relay is connected directly to PC-1 via two
coax cables and pins on each end of the board and presented
to all of the input diodes. The channel switch applies
+10V to the selected channel which forward biases one set
of diodes and reverse biases all others and allows the
signal to pass only through the selected three section
filter which is tuned to the channel frequency. The out-
put diodes are connected to Pins "B" and "C" and are se-
lected and reverse biased the same as the input diodes.

2. R¥F Amplifier Mixer, PC-2
The output from the preselector tuned circuits is connected

to Pin "U" of PC~2 and goes through a variable attenuator
which is controlled by AGC #2 amplifier. High level signals

Iv-9
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therefore are attenuated before they reach the base of
the RF amplifier, Q201, which is an untuned broad band
amplifier whose gain is controlled by AGC #1 amplifier.
The output of the RF amplifier igs connected to mixer
Q202. Mixing action takes place in the FET amplifier
and the difference product, 1650 kHz, is selected by
the drain tuned circuits.

First IF Amplifier, AM Conversion, PC-2

The output of the mixer is connected to Q203, the first

IP amplifier. Two outputs are taken from Q203, one from
the drain is routed to PCH#4 for USB or LSB selection and
the output from the source is connected to Q204, the AM
mixer~filter. Q206 serves as the oscillator ON-OFF switch.
When the mode switch is in the 8B position, +10V is ap~
plied to Pin "E", which turns on Q206, grounds the drain
of Q205 and inhibits the AM oscillator, For AM operation,
Q206 is off which allows Q205, the AM oscillator (1195 or
2105 kHz) to start, The receiver AM output from Q204 is
connected to Q206 along with oscillator signal. The dif-
ference frequency (1650-1195 = 455 kHz or 2105-1650 =

455 kHz) is selected in the collector leoad, which is a

455 kHz band-pass filter. In order to reduce the effects
of oscillator harmonics, the AM oscillator frequency may
be 1195 kHz or 2105 kHz, depending upon channel frequency.

IF Amplifiers, PC-3

The SB output from Q203 is switched by the circuitry on
PC-4 and is routed through the selected SB filter to PC-3,
Pin "E", for LSB operation and Pin "C" for USB operation.
The output of the AM filter Q206 is connected directly to
Pin "H". The mode gelectoxr switch applies +10V to one of
the three transistor switches Q301, Q302, or Q303. The
selected transistor is forward biased allowing the signal
to appear at the emitters along with the turn~on DC voltw
age which back biases the unselected transistor switches.
0304, the second IF amplifier, and Q307, the third IF am-
plifier, increase the signal level sufficiently for the
detector and AGC system. Q307 has two drain loads, one
for SB tuned to 1650 kHz and the other for AM tuned to
455 kHz. The correct load is selected by diodes CR301
and CR302, For SB operation, the mode switch applies 10V
to Pin "K" which forwaxrd biases CR301 and connects the
1650 kHz load to Q307. The 10V on Pin "K" turns on Q305

o



which removes the base drive from Q306 which turps off

the transistor and removes the forward bias from CR30Z

and isolates the 455 kHz load from Q307. The signal is
then routed to the AGC detectors, CR303 and CR304, and

audio detector, Q308.

AGC and Detector, PC~3

The AGC system controls the gain of the gecond IF am-
plifier, Q304, the RF amplifier, Q201, and the input
attenuator. The input attenuator AGC is voltage delayed
and does not take effect until after AGC-1 has reduced
the gain of 0304 and Q201. The two diodes CR303 and
CR304 form a voltage doubler detector to rectify the IF
output and is amplified by 0309, Q310 and Q31l. R330
controls the point that Q311 begins conduction by taking
current through the attenuator diodes and increases the
signal loss through the attenuator. The squelch ampli-
fier, 0312, also receives its drive from Q309, the de-
tector emitter follower. The emitter of Q312 is con-
nected to the panel mounted squelch control potentiometer
which sets the level of squelch opexation.

The detector, Q308, receives its signal from the thixd
TF amplifier, Q307. For SB operation, the input is 1650
kiz and the detector serves as a square law product de-
tector which requires an input from the 1650 kHz carrier
oscillator for detection. The resultant outputs are the
audic signals and multiples of the 1650 kHz ogcillator.
The high frequencies are filtered out by pi-filter C329,
R326 and (330, leaving only the audio component. R336
in the source of Q308 is set for optimum dynamic range
capability of Q308. For AM operation, the 1650 kHz os-—
cillator is turned off and Q308 serves as an envelope
detector conducting only on positive half cycles. The
pi~filter removes the 455 kHz component leaving the au-
dio envelope which is taken from Pin "g" and connected
to the gate of the source follower, Ql502,

Squelch and Audio Amplifier, pCc-4 and PC-16

The wiper arm of the squelch control potentiometer is

connected to Q405 base and provides the DC control volte
age for operation of the squelch system. An increase in
signal level or a resetting of the potentiometer toward
A+ will cause the base voltage of Q405 to increase which

makes the emitter of Q406 increase until the diode CR41l
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starts to conduct and the collector toQ406 will decrease.
Q407 starts to cut off which removes drive from Q408. This
reduces the current through 0408 which reduces the voltage
across CR411 and allows Q406 to conduct harder. This re-
generative action continues until Q408 is turned off and
the voltage on Pin 4 of PC-16, increases enough to turn

on the audio amplifier, integrated circuit, ICl60l. When
the signal decreases below the threshold the reverse action
occurs but not in a regenerative fashion and therefore is
slower,

The audio amplifier is an integrated circuit and supplies
more than 4 watts of audio power to the speaker. Receiver
audio is connected to Pin 3 from the arm of audio poten-
tiometer,

The sidetone from the exciter is also amplified by the
audio amplifier. The desired sidetone level is set by
R423. The speaker is opened during transmit but the side-
tone can be heard at the remote station and likewise if
the transmission originates at the remote unit, the remote
speaker is silenced but sidetone is heard at the trans-
ceiver.,

QOSCILLATORS

The standard transceiver has three oscillators, a 1650 kHz
carrier oscillator, a oven controlled transmit oscillator
and a receive oscillator, The oven controlled transmit
oscillator may contain up to ten crystals which can be
used in both the receive and transmit mode 1f the fre-
quencies are the same, commonly termed "simplex". How-
ever, if one or more channels have differenct receive

and transmit frequencies, commonly termed "two frequency
simplex" the transmit frequency will be housed in the oven
controlled transmit oscillator and the receive frequency
crystal will be housed in the receiver oscillator located
in the bottom of the chassis.

1. Carrier Oscillator 1650 kHz, PC-10

The carrier oscillator and crystal are housed in an
octal plug-in oven immediately behind the front panel.
The oven temperature is maintained at +65°C over an
ambient range of -54°C to +55°c. since the oscillator
is also in the oven, frequency stability is maintained
within two cycles over the above temperature range.
Warm-up time of the oven from -54°C to oscillator
stabilization time is about 6 minutes.



The carrier oscillator is activated during both receive
and transmit, being used in the balanced modulator for
transmit and the product detector for receive. In order
to provide a tunable oscillator during the receive func-
tion for natural voice clarity on 8B, provision is made
to vary the oscillator by a front panel control labeled
"Clarifier". The clarifex circuit is activated only
during receive and will not affect the oscillator fre-~
quency during transmit.

bDuring the receive function, +10V is applied to pin 4 of
the octal socket through R7 and CR5 which back biases
CR1001 and shunts ' .e 1650 kHz cxrystal to ground through
L1, C37, and the varicap, CR6. The "Clarifier" control,
R1l, can now vary the oscillator +100 Hz about the 1650 kHz
center freguency. During transmit, 10V is removed from pin
4 and applied to pin 8 through R6 and CR4, This voltage
turns on CR1001 and connects the 1650 kHz crystal to ground
through Cl001 which bypasses and inactivates the "Clarifier"
control., The oscillator is set on frequency by Cl003 (ac-
cessible through inner enclosure cover) while in the trans-
mit mode. The oscillator supply voltage is also applied

by the switching voltage through L1001,

Transmit Channel Oscillator, PC-8, PC-9

The channel oscillator and crystals are housed in the 10
crystal rectangular oven mounted to the chassis. The

oven temperature is maintained at +65°C over the ambient
range of -54°C to +55°¢, Since the oscillator is also
housed in the oven, stability is maintained to within

+20 Hz. The oscillator is an integrated circuit connected
as a wideband amplifier with feedback. The feedback

loop gain is controlled by the channel cryskals which
allow the oscillator gain to exceed unity only at the re-
sonant frequency of the crystal. The crystal channel
selection and crystal trimmer circuitry are contained on
PC~9, mounted directly below the oven on the bottom of

the chassis. The channel switch applies 10V from the pro-
gram board to the selected channel.

This turns on one of the diodes, CR901-CR910, back bias-
ing the other diodes and connects the selected crystal
into the circuit of the oscillator feedback loop. Cor-
rect crystal capacity and frequency trimming are pro-
vided by three capacitors for each channel mounted on
PC-9, The 36pf capacitor is a temperature compensating
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type. The trimmer capacitor, 2-8pf, allows the chan-
nel crystal to be set to the exact frequency. The
oscillator may be used for both receive and transmit,
if the channel frequency is the same (simplex)

Receive QOscillator, pPC-11

This oscillator is activated when two-frequency sim-
plex operation is required in the radio. The electrical
design of this ogcillator is identical to the transmit
channel oscillator discussed in Paragraph 2 of this
Section. Mechanically, the oscillator is packaged on
one PC boaxd and it is mounted on the bhottom of the
unit.

Only receive two~frequency simplex cxrystals are in-
stalled in the receiver oscillator. That is, all sim-
plex channels (same transmit and receive frequency)
utilize a single crystal housed in the oven. The
crystals used in the receiver oscillator may not be
interchanged with the ones used in the oven oscillators
because the receive crystals are cut to operate at

259°C while the oven crystals are cut to operate at
650,

G. CHANNEL SWITCHING CONTRQOL AND SYSTEM WIRING

1.

Iv-14

Solenoid Channeling

The basic channel switching functions are controlled
by the three wafer switches mounted to the front panel.
The first wafer from front, SWl, controls the receiver,
SW2, the second wafer, controls the exciter. 8W3, the
third wafer, controls the antenna coupler channeling.

The solenoid motor located in the antenna coupler is
controlled by a coded five wire system connected to the
master wafer. A+ voltage is wired to the rotary so-
lenoid and if the transceiver master wafer is rotated
to a new position, an A+ return or ground is provided
for the solenoid and it rotates, moving its slave wafer,
until all five wires are open circuited and current
ceases to flow,

Receiver/Exciter Control Wiring, Figure IV-5

All receiver/exciter channel control wires from SWl and

T



SW2 are terminated on PCl5, B8Wl controls the receiver
and it is connected to PCl5 (1-10A) receiver side, SW2
controls the transmitter and it is connected to PCl5
(1-10B) transmit side. 10V receive and transmit is
supplied to SW1l and SW2 through the change over relay
K3 and CR1516, The channel switch SW1l and SW2 mugt

provide +10V to the following Ffunctions in the receiver/
exciter,

{1} PC-l, receiver preselector.
(2) PCc-9, channel oscillator.

(3) PC~1ll receiver oscillator

(4) PC-7, exciter tuned circuits. -

(5) pPC-5, Ping "E", "FY, YH" and "J"
for automatic AM selection if
2003, 2182 or 2638 kHz is installed
in radio.

When a single frequency simplex channel is installed in
the radio, the same crystal is used for both transmit and
receive, This crystal is housed in the transmit channel
oscillator oven and the selection network is on PC-9.

PC-9 control wires are connected to the transmit terminals
of PC-15. When relay K3 is in the transmit position, 10V
is supplied through diode CR516, switch SW2 to the selected
PC-15 transmit ter—“nal and then to PC-9, PC-7 and PC-5,
if applicable. W . the microphone switch is released,
relay K3 returns to the receive position and 10V is now
applied to the receive side of PC-15 and subsequently to
PC-1 and PC-11l, 1If the channel is single frequency simplex,
a diode must be installed between the transmit and receive
side on the selected channel. If the channel is two-fre-
guency simplex, the diode is not required and a separate
receive crystal is selected when the relay, K3, is de-
energized, If the two frequency simplex channel is a TEL
channel, a jumper must be installed between the transmit
1-10B and TEL 1-10C pirs of the same channel and this will
automatically put the transceiver on the TEL mode of op-
eration if the mode selector switch is on USEB.
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SECTION V
GSEB-400 SPECIFICATION TEST PROCEDURE

A, HINERAL INFORMATION
1., The checks outlined in this Section should be performed
aftei equipment maintenance or if specification check is

desired,

EQUIFMENT REQUIRED

oy
o
Bl

1. RMS Voltmetexr H-P Model 400L, or equivalent
2. Distortion Analyzer H~-P Model 330C, or eguivaler:
3, RF Signal Generatoxr H-P Model 606B, or eguival -
4, Freguengy Counter H-F Model B445L, or equive &
5. Audioc Oscillator H~-P Model 200CD, cr esguivai. ' (%)
6, Attenuatorx Kay Electric Model 30-0, or equi -
7. Wattmeter (100W . Bird Model 43, or eguivalent
Element)
g, Dummy Load, 50 chms Bird Medel, 81B, cor equivalent
9. Oscilloscope Tektronic Model 543B, c¢r ecquivalent
10, Peak Detecting Volt= H~-P Model 410B, or eguivalent
meter ' ‘

C. OSCILLATCOR
1. Channel Oscillator (10 Crystal Oven Unit)

‘ gxnput Line Powerx
R

Preguency X 50
Counter - ™ ©sp-400 | & ohm load

A e

Figure 1

(a) OFF/ON/REC switch in "ON" position,

(b} Chanrnel selector switch in Channel 1 position.

{c} Allow equipment to warm up 15 minutes,

(d) Connect freguency counter to Pin "N" of PC~2,

(e} Key microphone and record frequency.

{£) Turn channel selector switch to successive positions
and record frequency.

(g) Frequency readings musgt be within 420 Hz of assigned
fregquency plus 1650 kHz, NOTE: Oscillator should bs
set to exact channel frequency.

LS ST



2'

3-

Receive Oscillator

(a)
(b)
(c)
(a)

(e)

Refer to Figure 1 for equipment hook-up.

OFF/ON/REC switch in "REC" position.

Channel selector switch in Channel (5) where Rec.
Osc., is used. (Duplex)

Connect frequency counter to Pin "M" of PC~2 and
record freguency (ies).

Frequency reading must be within +50 Hz from assigned
frequency plus 1650 kHz,

Carrier Oscillator (1650 kHz)

(a)
{b)
(c)
(d)
(e)
(£)

Ag)

(h)
(1)
(3)
(k)

Refer to Figure 1 for equipment hook-up.

ON/OFF/REC switch in "ON" position.

Unit in “"receive" mode,

Mode switch in USB, position.

Clarifier in CCW position.

Connect frequency counter to Pin "6" of octal connector,
X-3, and record frequency. (Carrier Osc. Plug-in)

Turn clarifier to the extreme CW position and record
frequency.

Frequency difference between steps (f) and (g) must

not be less than 200 Hz.

Key Microphone

Frequency must not be more than +2 Hz from 1650 kHz.

Set frequency on 1650,000 kHz. (Inside top of Osc, can)

D, RECEIVER

1., Sensitivity Measurements
(a) SSB

(1) OFF/ON/REC switch to "REC" position.
(2) Channel selector switch in first active channel.
{3) Squelch control full CCW.
(4) LOC/REMOTE in lccal position.
(5) Connect test equipment as shown in Figure 2.

Signal RG-58/U » GSB~400 Audio RMS

Gen. Output 3/10W Voltmetex

Figure 2

(6) Set RMS voltmetexr tc © volt scale.



2.

6=)

(7)

(8)
(9}

(10)

(11)

(1)

(2)
(3)

(4)

(5)

Tncrease volume control until noise is cbserved

on voltmeter.

Turn mode switch to USE,

Set output of signal generator to 1 uv (rms) and
tune frequency dial for maximum indication on volt-
meter, adjusting volume control to maintain .55V
reading.

Remove cable from sig. gen. (antenna input):; output
on voltmeter must be no less than 10db down from
reading in step (9).

Repeat for all active channels. Perform test on
one LSB channel if installed.

Follow steps 1 through 7 of Paragraph D-l-a.

Turn mode switch to AM position.

Set output of signal generator to 2uv (rms), 30%
modulation, 1000 Hz, and tune frequency dial for
maximum indication on voltmeter, adjusting volume
control to maintain .55V reading.

Turn modulation on signal generator to "OFF" posit-
ion; output on voltmeter must be no less than 6 db
down from reading in step 3.

Repeat for all channels.

Gain Measurements

{a)

(b)

5SB

(1)
(2)
(3)
(4)
(5)

(6)
(7)

(1)

Follow steps 1 through 5 of Paragraph D-l-a.

Set RMS voltmeter to 10V scale.

Turn volume control full CW.

Turn mode gwitch to USE.

Set output of signal generator to luv (rms) and tune
for maximum deflection on voltmeter:; adjust output
of generator for 4.0 volt indication on voltmeterx.
Repeak voltmeter reading with frequency dial,
OQutput of signal generator must be no more than
10uv rms.

Repeat for all active channels and perform on one
LSB channel if installed.

Follow steps 1 through 5 of Paragraph D~l-a and
steps 2 and 3 of Paragraph D-2-a.



(2) Turn mode switch to AM position.

(3) Set output cf signal generator to luv rms; 30%
modulation, 1000 Hz and tune for maximum de-
flection on voltmeter, adjust output of generator
for 4.0 volt indication on voltmeter. Repeak
meter reading with frequency dial,

(4) output of signal generator must be no more than
10uv rms.

(5) Repeat for all active channels.

3. Selectivity Measurement
(a) 8&8B

(1) Follow steps 1 through 4 of Paragraph D-l-a.
(2) Connect test equipment, as shown in Figure 3.

Signal Step : RMS

Gen, ? Attenuator Ant. G8B-400 i3§cﬁm1 voltmeter
{ Audio

Frequency

Counter A

Figure 3

(3) Set RMS voltmeter to 3 volt ascale,

(4) Insert 100 db attenuation with step attenuator.

{(5) Turn mode switch to USB.

{6) set signal generator to 100 mv. rms and tune for
maximum deflection on RMS voltmetexr, adjust volume
control for convenient reading and record.

(7) Tune signal generator higher in frequency until
meter reading is 6 db down from that in step 6.
Record the frequency. Tune signal generatox low-
er in frequency until meter reading is down 6 db
in step 6. Record the frequency.

(8) The frequency difference between the readings in
step 7 must be no less than 2.0 kH=z .

(¢) Retune signal generator for maximum indication on
RMS meter and record reading.

(10) Increase signal input 60db by switching attenuator.

(11) Tune signal .generator higher in frequency until
voltmeter reading is the same as recorded in step 9.
Record the frequency. Tune signal generator lower
in frequency until voltmeter reading is the same as
recorded in step 9. Record the frequency.

T



4.

5.

(o)

(12) The frequency difference between the readings in

AM
(1)

(2)
(3}

(4)

(5)
(6)
(7)
(8)

step 11 must be no more than 7.0 kHz.

Follow steps 1 through 4 of paragraph D-l-a and

steps 2 through 4 of pParagraph D-3-a.

Turn mode switch to AM position.

Set signal generator to 100 Mv rms, 30% modulation
1000 Hz and tune for maximum reading on RMS volt-
meter. Adjust volume control for desired reading

and recoxd.

Tune signal generator higher in freguency until.
meter reading is 6 db down from that in step 3.

Turn modulation "OFF" and record frequency. Tuxn
modulation "ON" and tune signal generator lower in
frequency until metex reading is 6 db down from that
in step 3. Turn modulation "OFF" and record freguency.
The frequency difference between the readings in step
4 must be no less than 5.5 kHz.

Turn modulation "ON" and tune signal generator for
maximum indication on voltmeter and record reading.
Repeat steps 10 and 11 of Paragraph D-3-a, but turn
modulation off each time frequency is measured.

The frequency difference between the readings in step
7 mugt be no more than 20 KkHz.

AGC Range Measurement

(a) SSB

(1)
(2)
(3)
(4)

(5)

(6)

Follow steps 1 through 5 of Paragraph D-l-a.

Set RMS voltmeter to 10 volt scale.,

Turn mode switch to USB.

get signal generator to luv and tune fox maximum
reading on voltmeter.

Increase signal generator output to 100, 000uv and

set volume control for 4.0 volts on the RMS voltmeter.
Reduce generator output to 10uv.

Qutput measured on voltmeter must be no more than 10db
down from 4.0 volts.

Audio Response Measurement

(a)

588

(1)

Follow steps 1 through 4 of Paragraph D-l-a.



(2)

Signal
Generator

Connect test equipment. as shown in Figure 4.

Audio RMS

T

Audio
Osc.,

(b)

(3)
(4)
(5)

(6)

(7)

(1)
(2)
(3)

(4)

(5)

(6)

&

Ant. GSB-400

is —

Input Line Fregquency
Power Counter

3 ohm
éL 3

| Voltmeterx

Figure 4

Set RMS voltmeter to 10 volt scale.

Turn mode switch to USRB.

Set signal generator to luv rms and tune until
frequency counter indicates 1000 Hz. TIncrease
generator output to 50uv rms and adjust volume
control until voltmeter indicates 4.0 volts.
Tune signal generator until freguency counter
displays 450 Hz. Record voltmeter reading. Tune
signal generator until frequency counter digw
plays 2450 Hz., Record voltmeter reading.
Meter readings obtained in step 6 must be no
more than 6db down from 4.0 volts.

TN

Follow stepg 1 through 4 of Paragraph Dw-l-a and
steps 2 and 3 of Paragraph D-5-a.

Turn mode switch to AM position.

Connect audio oscillator to external modulation
on signal generator and set for 30% modulation,
1000 H=z. '

Set signal generator on luv and tune for max-
imum indication on RMS meter. TIncrease gener-—
ator output to 50uv rms and set volume control
until voltmeter indicates 4.0 volts.

Set audio, oscillator to 350 Hz and record volt-
meter reading. Set audio oscillator to 3000 Hz
and record voltmeter reading,

Meter readings obtained in step 5 must be no more
than 8db down from 4.0 volts,




6. Audio Distortion Measurements
{a) SSB

(1) Follow steps 1 through 4 Paragraph D-l-a.
(2) Connect test eguipment, as shown in Figure 5,

_ i

Signal & Audio ¢ RMS
Generator Ant, GSB-400 3 ohm Voltmeter

T Qutput B

! mwm}““ Audio

Audio Input Line Frequency Distortion
Oscillator Power Counter [m- Analvyzer

Figure 5

(3} Set RMS voltmeter to 10 scale.

(4} Turn wmode switch to USB,

(5) Set signal generxator to luv and tune until fre-
quency counter displays 1000 Hz, Increase gen-
erator output to 100,000uv and set volume control
until voltmeter indicates 4.0 volts. Tune sig-
nal generator until freguency counter displays

450 Hz., (Do not reset volume control)
(6) Set distortion analyzer for 100% reference inw-

dication,

(7} Turn analyzer function switch to distortion and
tune analyzer for minimum deflection on analyzer
meter., Record reading.

(8) Reading must be no more than 10%.

(b)Y AaM

(1) Follow steps 1 through 4 of Paragraph D-l-a& and
steps 2 and 3 of Paragraph D-6-a,

(2) Turn mode switch to AM position,

(3) Connect audio oscillator to external modulation
on signal generator and get for 85% modulation.
1000 Hz.



(4)

(5)
(6)

(7)

Set signal generator to luv and tune for maximum
indication on RMS meter. Increase generator out-
put to 100,000uv and set volume control until RMS
voltmeter indicates 4,0 volts, Change audio og=-
cillator to 350 Hz. (Do not reszet volume control)
Set distortion analyzmer for 100% reference indica-
tion. ,

Turn analyzer function switch to distoxrtion and
tune analyzer for minimum deflection on analyzerx
meter. Record reading.

Reading obtained must be no more than 20%.

Intermediate Freguency Rejection Measurement (1650 kHz)

(a) SSB

(1)
(2)

(3)
(4}

Follow steps 1 through © of Paragraph D-l-a.
Increase signal generator output 60db and tune
fregquency to 1650 kiHz, -

Peak RMS voltmeter with frequency dial on gener-
ator. .

Meter indication must be no more than reference
indication, (0.5V).

Image Freqguency Rejection Measurement (fc + 3.3 MHz)

{(a) SsSB
(1)
(2)

(3)
(4)

Follow steps 1 through 9 of Paragraph D-l-a.
Increase signal generator output 60db and tune
frequency 3300 kHz above highest channel fre-
guency.

Peak RMS voltmeter with frequency dial on generator.
Meter indication mugt be no more than reference
indication, (0.5V).

Squelch Sengitivity and Range Measurement

(a) §8SB

(1)
(2)

(3)
(4)
(5)

(6)

Follow steps 1 through 9 of Paragraph D-l-a.
Remove cable from antenna coupler. Receiver must
not squelch.

Reconnect cable to RF input.

Turn squelch control full CW

Increase signal generator output until voltmeter

deflects.
Signal generator output must be within 15 +5uv rms.




E. TRANSMITTER
1. Power Output Measurement
{a) S8B
(1) Connect test equipment, as shown in Figure 6.
(2) ON/OV¥F/REC switch in "ON" position.
(3) Channel selector in desired frequency position.
(4) Allow 15 minutes for equipment warm-up.
AC Audio Audio Oscilloscope
VTVM Osc. Osc.
| ]
100uf Input Line
;: Power
Mic, % ,
Audio G8B-400 J8 Thru-Line kSO ohm
Wattmeter %{;} Load
1
Peak
Detecting
Meter
HP Model
Figure 6 410
(5) Turn mode switch to USB.
(6) Set audio oscillators to 1800 Hz and 800 Hz
respectively.
(7) Adjust combined audio oscillator output for
0.15 wvolt rms on AC VTVM,
(8) Key transmitter
(9) Record output power (average) indicated for
all active channels. Record on one channel
LSB if installed. NOTE: HP 410 meter may
be used as it is a more accurateé indication
of peak power than the wattmeter,
(79v=125W, 81lv=130W, 77v=120W)
(10) Output ghould be no less than (125W PEP) on

any channel, Average power reading wattmete
will indicate 50 watts for equal 2 tone audi
input. With one tone removed wattmeter will
read 125W average.

b
o}

V-9




(o)

AM

(1)
(2)
(3)
{4)
(53

(6)

Repeat steps 1 through 4 of Paragraph E-l-a,
Turn mode switch to AM,

Remove audio oscillator input from GSB-400,
Key transmitter,

Record output power (average) indicated on
wattmeter on all channels or RF voltmeter.,
Output should be no less than 30W average.

2, Carrier Attenuation

(a)

(k)

S88B

(1)
(2)
(3)
(4)

Repeat steps 1 through 8 of Paragraph E-~l-a,
Record output voltage measured at 50 ohm load.
Remove audio input,

The output measured at 50 ohm load must be less
than 40db below the output measured in step 2.

Telephone

(1) Repeat steps 1 through 8 of Paragraph E-l-a,
(2) Turn channel switch to a telephone channel.,
(3) Record output volts measured at 50 ohm load.

(4)
(5)

Remove audio input from Exciter.

The resulting output measured at the 50 ohm
load must be no less than 14db and no more
than 18db below the output in step 3.
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SECTION VI

ADJUSTMENT AND ALIGNMENT PROCEDURE

Standard Test Condition

AC Model: 115 vAC Recelver Current {Ovens On) 0.3 amp
Transmit 125 WPEP 3.8 amp

230 VAC Receivexr Curxrent (Ovens On) 0.2 amp

Transmit 125 WPEP 2.0 amp

DC Model: 12.6 vbC Receiver Curxrent (Ovens On) 2.3 amp
Trangmit 125 WPEP 25,0 amp

24,0 vVDC Receiver Current (Ovens On) 1.8 amp

Transmit 125WPEP 13.0 amp
36,0 vDC Receiver Current (Ovens On) 1.0 amp
Transmit 125 WPEP 2.0 amp

Oscillators Alignment

1‘

Receive Oscillator, Figure 1

Power switch in REC

Channel switch in channel that receiver oscillator is
used (Duplex)

Connect frequency counter to pin M of PC-2

Adjust frequency to exact crystal frequency using trim-
mer on oscillator board.

Repeat for all duplex channels.

Carrier Osc, Figure 1

a.

Connect counter to pin 6 of oscillator octal plug, X-3,
Key transmitter and note fregquency.

If necessary set frequency of oscillator to 1650 KC +1Hz.
by adjusting trimmer in top of can.

Check oscillator without keying transmitter.

Note frequency at either extreme of clarifier range
control., Total frequency swing should be 200 or more Hz.
Note that clarifier control does not effect carrier
oscillator frequency during transmit mode.

" Transmitter Oscillator - Figure 1

If desired or if trouble encountered during oscillatorx
tune-up a jumper may be placed on any card connector red

vVIi-1



wire to orange wire.

mitt

Power aswitch in REC

el .

This ties the receive A+ and
transmit A+ lines together and allows the transmit
oscillator to be checked without keying the trans-

Channel switch in first active channel.

Connect counter to pin N of PC-2,

Note:

The oven must

have been on for at least 15 minutes before recording
frequencies.
Record frequency -~ Set to crystal frequency, +5Hz by
adjusting trimmer on PC-9.
Check all active channels.

Input Line
Powex

C. Transmitter Alignment

50
ohm
GSB~-400 g load
Frequency
Counter
Figure 1

YE-2

Wattmeter

Oscilloscope

1. Power Amp Bias Current Adjustment
a, Connect eguipment as shown in Figure la
AC Audio! lAudio
VIV Osc. Osc.
4 ]
| GSB-400
i~ 100 uf
TPll 1 TP2
_— 3
VOM

50 ohm
Load

1

Peak Detecting
Meter




s

o L]

g o O B o N o

®

Turn VOM to 2.5V scale, connect to one of cathode bias
test points located on top of chassis next to PA tubes.
Turn ON/OFF/REC switch to "ON",

Turn mode select switch to USB.

Turn local-remote switch to "local'.

Disconnect audio osc, input.

Place Hi-Low (S-4) Pwr switch to "Hi" position.

Key transmitter and adjust bias pot, R3 for 0.3V DC
indication on meter, Check other cathode for 0.3V DC.
Tubes should balance -to within 0.05 VDC,

RF~Tuning§ Exciter, Driver and PWR AMP and ALC Adjustment

Connect equipment as shown in Fig. la.

Turn mode switch to "AMY .

Local remote switch to “"Local".

Disconnect audio osc. input.

Place HI-LOW pwr switch to "HI" position.

Remove exciter dust cover and PC-l from unit, then
replace exciter dust cover.

Channel unit to lowest frequency used.

Turn ALC potentiometers AM(R-1413), SB(R-1411) and AM
modulation (R1412) full CcCW. (Located on ALC board in
bottom of chassis) '

Key transmitter and tune exciter (PC-7 L-701 through
1.-720 corresponding to selected channel) and Driver
(pc-12, C-1221 through C-1230 corresponding to selected

‘channel) for maximum output on RF meter,

Unkey transmittex

Turn mode switch to USB and connect audio oscillators
150 mv rms, 800 and 1800 Hz to MIC input.

Key transmitter and select fine tuning tap on output
coil, L-4, for minimum plate current indicated on VOM
and maximum undistorted output indicated on oscillo-
scope. : _

Turn SB ALC Pot, R-1411, CW until 76-80 VRMS is indicated
on RF voltmeter., If at this time any clipping is ob-
served on waveform or plate current is in excess of

120 ma, (1.2vVDC) relocate fine tuning tap on output coil
until distortion disappears.

Unkey transmitter, turn mode switch to "AM", remove
audio oscillators.

Key transmitter and adjust R(1413) on ALC board for 39V
indicated on RF voltmeter or 30W average on wattmeter.
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p. Unkey transmitter and channel to successive channels
and tune Exc., Driver, and PA as outlined above. It
is not necessary to readjust either R-1413 or R-1411
on the ALC board after the desired output on the low-
est frequency channel.

g. If any channel at this time is not capable of the min-
imum output required on AM, the Exciter gain pot, R601
on PC-6, may be increased until ALC action is observed.

r. If the output on the high frequency channels is not the
same as the low frequency channels, adjust the compen-
sating capacitors on the ALC detector to flatten the
output., One capacitor controls AM, the other, SB.

3. % AM Modulation Adjustment (Pigure la)

a., Turn mode switch to "aM"

b. Select Highest Frequency channel

¢. Disable one audio ogcillator, set other audio os-
cillator to 1000 Hz, 150 mv,

d, Key transmitter and adjust R535 on PC~5 for 100%
modulation as indicated on oscilloscope. A furthex
increase (6db) in audic input should not change %
modulation.

@, Adjust R-1412 modulation pot on ALC board, clockwizs
until power Jjust stops to increase. Power output
should be double the carrier wvalue,

4, Carrier, Oscillator and Noise Rejection (Figure la)

a. Turn mode switeh to USB

D, Disable both audio oscillators

¢. Select highest frequency chaanel

d. Key transmitter and adjust R609 {0SC Balance) on

PC-6 for minimum signal on oscilloscope. If signal
is not more than 40db below rated power output on

SB on any channel, gain pot RGOL on PC-6 may need to
readijusted.

i

. Neutralization Adjustment {C45) Figure 1la

a, Turn mode switch to USB

b. Disconnect Exciter RF input on Driver Board PC-12,
temporarily.

¢. Connect Oscilloscope to plate of Driver pin 7 on PC~12

d. Select highest freguency channel

e. Key transmitter
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h.
i.

Je

Inject channel freguency from signal generator into
RF output. Caution: Use fused generator and connect
to tx, after keying,

Tune signal generator for max1mum output on 0301110_
gcope.

Adjust neutralizing cap for minimum signal.

Unkey transmitter, disconnect signal generator and
channel to unused or blank channels if any and key
transmitter, If any power output is observed re-
adjust neutralizing capacitor until no output is
observed,

Reconnect RF input to Driver.

6. Telephone Adjustment (Figure la)

O QO Oo

[

Select telephone channel if installed.

Turn mode switch to USB.

connect audio oscillators to MIC 1nput

Key transmitter and record output. '

Remove audio oscillator and record output.
Difference in output must be no less than 14db and no
more than 18db. | . '

Select resistor, R-517 on PC-5, for proper carrier
attenuation. (Increase value if less than 14db and
decrease if greater than 18db) Nominal values in-
stalled is 18k,

7. Second Harmonic Trap Adjustment (Figure la)

2.
b-
C.

d.

D. Receiver

Test Set

ad.

Turn mode switch to AM

Remove audio oscillator input

Couple field intensity meter or receiver from 50 ohm
output, and tune to twice the channel frequency.

Key transmitter and adjust L-1301 through L-1310, harm-
onic traps, for minimum signal.

NOTE: If a channel frequency falls close to the 2nd
harmonic frequency of anothexr channel the trap
should not be adjusted to exact resonance.

Alignment
Up
Connect signal generator to reéeiver rf input, dis-

connect speaker and connect 3 ohm LOW resistor to
audio output. Connect rms voltmeter to 3 ohm load.
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Vi-6

L] 1l

2

o

a

o SeaN ORI s I o3

L]

Set power inpulb switch to REC,

Set channel selector to lowest frequency channel.
Squelch control full COW.

LOC/REMOTE switch in LOCAL.

Set rms voltmeter Lo 1V scale,

Set volume control until noise is observed on rms
meter.,

Set mode switch to USB,

Mixer and IF

L]

*

(0NN e TRN O T o 2 +

Remove PC-3 (IF amp).

Connect 2200 ohm resistor from pin T of PC-2 to +10V,
Tune signal generator to 1650 kHz at approx. 1000 uv.
Connect scope "o pun H of PC~2,

Adjust L-211, L-212. 1L-213 (PC-2) for maximum output
at pin H, Reduc: signal generator to prevent sat-
uration.

Adjust L-207, L-210 for minimum output at pin H. In-
crease signal generator to maintain visual indication
on scope.

Repeat step 5 above,

Remove 2200 ohm resistor and reinstall PC-3.

Preselector, PC-1

AM

Same sebt up as D a-h

Tune signal gencv @ %o selected channel frequency.
Increase signal .ading is obtained on rms
voltmeter.

Tune all three coils on each channel for maximum out-
put on meter.

Signal generator should be at luv after tuning complete.

Audio output should be NLT 0.5V rms.
Repeat for all active channels,

and 8B Gain Eguilization

Set up same as D a-h

Connect DC VTVM to pin T of PC-2
Set signal generator to 1l0uv and tune for minimum DC
on VIVM. Record voltage.

Switch to AM and tune signal generator for minimum DC.

kRecoxrd voltage,
If d-c voltages are unequal, adjust C-230 (AM osc in-
jection) until voltages are as close as possible.

—_
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AGC-2 Threshold and Distortion Adjusiment
Set up same as D a~h

Set rms voltmeter to 10V scale,

Connect scope to audio output.

Set signal generator to 100,000 uv,

Adjust volume control for 4.0Vrms on meter.

Adjust R-330 so that a 10db decrease in r-~f input
results in no change in audio output and minimum
sine wave distortion is observed,

&

o N ow

»

Detector Bias Adjustment (Figure 2 Section V)

a. Set mode switch to AM

L., Rms meter connected to audio output and set to 10V scale

c. Connect audio oscillator to signal generator., 1000 Hz,
30% mod.

d. Tune generator to channel frequency.

e. Increase signal to 250,000 uv and set volume to 4.0
volts,

f. 8Set audio to 350 Hz, 85% mod.

g. Adjust R-336 for minimum sine wave distortion without
causing output to decrease more than 2db,

Squelch Threshold (Figure 2, Section V)

Set up same as D, a-h except rms meter set to 10v scale,
gquelch set full CW.

a. Set signal generator to 1l5uv,
b. Adjust R-415 so that squelch breaks.
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A.

SECLION VIE
TROUBLE SHOOTING AND MAINTENANCE

GENERAL INFORMATION

L.

When the G8B~400 ig removed for maintenance, a visual in-
gspection should be performed to check for broken wires,
loose or shorted contacts or damaged components,

Malfunctions in the Receiver/Exciter may be isclated quite
rapidly by the substitution of circuit boards. HRowever,

if no spare boards are available, a general signal tracing
procedure in conjunction with the trouble analysis charts
may be used. Once the faulty cizcuit board has been iso-
lated it may be returned to Sunair Electronics for repair

or the signal and DC voltage tables provided in thig section
may be utilized to repair defective boards in the field.

EQUIPMENT REQUIRED

l. RMS Voltmeter H~P Model 400L, or equivalent

2. RF Signal Generator H-P Model 330C, or eguivalent

3. Audio Oscillator H-P Model 200CD, or eguivalent (2)

4, Wattmeter (100W Bird Model 43, ox eqguivalent
Element)

5. Dummy Load, 50 ohms Bird Model 81B, or equivalent

6. Oscilloscope Tektronix Model 543B, or equivalent

7. Multimeter 20K ohms/ Simpson Model 260, or equivalent

volt
OSCILLATORS
1. Channel Oscillator (10 Xtal Oven Unit or Rec/Osc Unit)

{a) Trouble Analysis Chart

*Note 1
Symptom Probable Cause Remedy
No output on any Defective coil Make voltage
channel L-2, diodes CR1516. checks on L-2,
or PC-8., CR1516., Refer

to Table VIiI-1
and schematic
diagram. Replace
defective com-
ponent or entire
‘circuit board.



Symptom

No output on some
channel(s).

Frequency does
not meet require-
ments in Section
V-C, Paragraphs

1 and 2,

Probable Cause

Defective crystal(s),
defective wafer 8Wl,
Sw2, defective com-
ponent (s) on PC-9,
PC-~11,

Capacitor(s) C-901
thru C-910 or Cc-110f
thru C~1110 not ad-
justed properly, de-
fective crystal or
capacitor on PC-9 or
pPC-11.

Remedy
Replace crystals,

check wafer SWl,
SW2 contacts for
continuity, test
PC~9 and PC~1ll as
shown in schematic

diagram. Replace
defective com-
ponent.

See Section VI-C
for alignment pro-
cedures test, as
shown in schematic

diagram. Replace
defective com-
ponent,

Test Point

DC Voltage +10%

Signal Voltage (RMS)

Integrated Pin No.
Circuit
IC~801 or

YCc-1101 1,11

2

3,14

4

5, 9

6

7

8

10

12

13

8.0V
4,2V
3.5V
4,2V
5.8V
3.1v
2.4V
9.5V
5,4v
2,7V
2.0v

0.8V

Table VII-1 - Channel Oscillator‘Measurements'

2. Carrier Oscillator (1650 kHz)

(a) Trouble Analysis Chart

Symptom

No output in re-
ceive or transmit.

VII-2

Probable Cause

Defective crystal or
circuit board.

Remedy
Replace crystal or

test PC-10, as :
shown in Table VII-2
and schematic dia-
gram,

Pt



2. Carrier Oscillator (1650 kHz) 7

continaed,

Symphtom
No output on re-
ceive; transinit

normal.

No output on
transmit.

Freguency doeg
not meet require-
ments in Section
V-C, Paragraph 3,
on transmit.

Frequency does
not meet require-

Trouble

Probable Cause

Defective diode
CEk-5, CR-6, L-1,
¢-37, R8 or RI1.

Defective switch
0504 and Q505 on
PC"So ’

No +10V transmit,
diode CR~-4 or R-6
defective.

C-1003 not adjusted
properly.

Rl not adjusted
properly.

Analysis Chart -

Remedy
Check components

and replace if
defective.

Tegt as shown

in Tabkle VII-7.
Replace defective
component or en-
tire circuit
board.

Check voltage on
K-3 ag shown in
schematic diagram,
Check diode and
resistox., Replace
if defective.

Refer to Section
VI-C, alignment
proceduxes,

Refer to Section
VI-C, alignment

ments in Section V-C, procedures,

Paragraph 3, on '

receive,

Test Poiat DC Voltages +10% Signal AC Voltage +5%
Octal Rec. (USB, LSB) | Transmit Rec{USE, LSB) Transmit Rec, Transmit
Socket § Pin No.

XV-1 }2,3,5 Gand Gnd
4 3V Gnd
5 0. 16V(RMS) 0.85V(RMS)
7 36,24 or 12 36,24 or 12 28 28
8 Gnd 8.2

Table VII-2 . Carrier Oscillator Measuremenis
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D. RECEIVER

l. Trouble Analysis Chart

Symptom

No audio out-
put onr any
channel, AM or
S8B,

VII-4

Probable Cause

Squelch control on
front panel set to
cuiet receiver,

Squelch threshold
R-415 not adjusted
properly,

No +10 volts,

Channel oscillator
defective.

Defective relay K-3

Defective volume
control

Defective circuit
boards, PC-2,3,4,

Remedy

Turrn squelch
contrel full cow

Refer to Section
VI-D for align-
ment and adjustment
procedures

Check voltage on

CR-1 and CR-412,.

Replace defective
component,

Test as shown in
Section VII-C,
Paragraph 1 and
Schematic Diagram.,
Replace defective
circuit board or
component,

Check relay con-
tacts for continuity,
replace if defective,

Check resistance,
replace if defective,

Substitute circuit
boards or test as
shown in Tables VII-3,
4,5, and Schematic
Diagrams. Replace
defective component
or entire circuit
board,

PN
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D. Receiver - Trouble Analysis Chart - continued

Sympton
No audio output on

some channels, AM
oY SSB.

No audio output on
some channels, AM
0r S8B.

No audio outpuﬁ on -

AM, SS8B normal.

No audio output on
-88B, AM normal

Probable Cause
Defective ¢rystal(s)
in channel oscillator.

Preselector (PC-1l) coilg

misaligned oir defective
component .,

Oscillator trimmer cir-

cuit (Pc-11), (PC~9) de-

fective,

‘Defective mode switch

s-2.

Défective PC-2, PC-3
or PC-4,

Defective carrier
oscillator (1650 kHz)

Defective SSB Rec
gwitch Q-504 and Q-505
on PC-5,

Remedy

Replace crystal(s)

Refer to Section
VI-D for align-
ment procedures

.0or test as shown

in Schematic Dia-
gram, Replace
defective com-
ponent,

Check components
on inoperative
channel(s) on PC-9,

PC-1l. Replace

defective component,
Refer to Section
VII-C, Paragraph 1.

Check continuity,
replace if de-~
fective,

Substitute circuit
boards or test as
shown in Tables
VIii-3,4,5 and
Schematic Diagrams,
Replace defective
component or entire
circuit board.

Test as shown in
Table VII-2 and
Schematic Diagram.
Replace defective
component or entire
circuit board.

Test as shown in
Table VII-7 and
Schematic Diagram.,
Replace defective

‘component or entire

circuit board.
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D. Receiver -~ Trouble Analysis Chart - continued

Symptom

Sensitivity low

(poor noise figure)
Unable to meet re-
quirements in Section
V-D, Paragraph 1,

Low gain, unable to
meet rated output,

Section V-D, Para-

graph 2.

Unable to meet se-
lectivity require-~
ments in Section V-D,
Paragraph 3.

AGC defective, audio
output increases ex-
cesgively with an in-
crease in RF signal or

Probable Cause

Defective switching
circuits on PC-4,

Preselectozr {PC-1)
coils misaligned or
dafective components,

PC~-2 defective {RF amp,
mixer or T-201).

Defective PC-2,3,0r 4.

AM~-FL-201 defective.
§8B-¥L-1 or FL~2 de~
fective,

AGC potentiometei not
adjusted properly.

Remedy
Test as shown

in Table VII-5
and Schematic
Diagram. Replace
defective com-
ponen:. or entire
boaxrd.

Refer to Section
VI-D for align-
ment -procedures
or test as shown
in Schematic Dia-
gram and replace
defective com-
ponent,

Test as shown in
Table VII-3 and
Schematic Dia-
gram. Replace
defective com-
ponent or entire
circuit board,

Test ag shown in
Tables VII-3,4,5
and Schematic
Diagrams. Replace
defective com-
ponent or entire
circuit board.

Replace filter

Refer to Section
VI-D, alignment
procedures.

T

unable to meet require-~
ments in Section V-D,
Paragraph 4.

Test as shown in
Table VII-4 and
Schematic Dia- (
gram,., Check diodes,
Replace defective

Faulty AGC circuits, PC~3
cr AGC diodes CR-201 thru
CR-204 {(pPC~2) defective,
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D. Receiver - Trouble Analysis Chart - continued

Symptom

Unable to meet
audio frequency
response require-
ments in Section
v-D, Paragraph 5.

Audic output dis~
torted, unreadable
on SSB: AM normal.

Audio distorted on
AM and S8B. Unable

to meet reguirements
Pax -

in Section V-D,
agraph 6.

Unable to meet IF
rejection reguire-
ments in Section
v-D, Paragraph 7.

Receiver will not
quiet when squelch
ig turned CW. Un=
able to meet re-
gquirements in Sec-
tion V-D, Paragraph
9,

Probable Cause

Defective coupling
capacitor C404.

Defective PC-16

Clarifier not ad-
justed properly.

R-330 AGC poten-
tiometer not adjusted
properly.

0-308 bias not
adjusted properly
{R-336)

L-207 or L-210 not
adjusted properly.

Defective squelch
potentiometer (R-2)

R-415 misadijusted.

Faulty squelch circuit
(pc-3 and pCc-4)

Remedy

componeht or entire
circuit board (s}.

Replace capacitor.

Replace dGefective
components or entire
circuit board.

Adjust R-1 (front
panel) .,

refer to Seciion VI-D,
alignment procedures.

Refer to Section VI-D,
alignment procedures.

Refer to Section VI-D,
alignment procedures.

Test and replace if
defective,

Refer to Section VI-D,
alignment procedures.

Teaé as shown in
Tables VII-4,5 and

' gchematic Diagram.

Replace defective com-
ponent {s) or entire
circuit boaxrd.
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£, EXCITER

1, Trouble Analysis Chart

Symptom
No ocutput on any

channel, SSB or AM,

No output on
some channels,
58B, or AM.

Probalkble Cause

No +10 volt

Defective channel
oY carriexr oscil-
ilator,

Defective PC
Boards 4,5, or
6‘

Defective diode
CR1516. Defective
relay K3,

Defective crystals.

Defective channel
oscillatoxr {(PC-9)
trimmer board.

Coils L-701 thru
L-710 and L-711
thru L-720 not
adjusted properly.
Defective com-
ponents on PC-7,

Remedy

Check voltage
regulator, Re-
place defective
part.

Test as shown

in VII-C, Par-
agraphs 1 and 2
and Schematic
Diagram. Replace
defective com-
ponent.

Test as shown

in Tables VII-6,
8,9 and Schematic
Diagrams. Re-
place defective
part{s) or entix=
PC Board(s).

Test for con-
tinuity, replace
if defective,

Test and replace
if defective,

Test as shown

in Table VvII-1
and Schematic
Diagram. Replace
defective com~
ponent.,

Refer to align-
ment procedure,
Section VI-E.
Test and replace
defective com-
ponents.

TN



E. FExciter - Trouble Analysis Chart - continued

Symptom
No output on SSB.

No modulation on
AM, Carrier normal.

e carrier on AM,

58B normal.

Cutput on SSB with-
out audio input.

F. POWER AMPLIFIER

Probabls Cause
Deiective PC-5 audioc
cirzuit and bulanced
modulator,

Defective mode switch.

Open diodes CR-505 ox
CR-507. Defective switch
Q-506,

Defective balanced mod-

ulator (M-501), defective

AM, TEL carrier insert-
ion circuit on PC-5.

Defective mixer,PC-b

1, Trouble Analysis Chart

Symptom
No output on any

channel, tube
£ilaments dark.

No output on any
channel., (DC Unit
only) No transformer
switching noise.
High A+ current,

Probable Cause
Fuse

Defective tubes, V-1201,
v-1 or V-2,

Defective Power Supply
Module

Defective Q-2 or Q-3
switching transistors,

Remedy
Test as shown in

Table VII-8 and
sSchematic Diagrams.
Replace defective
component or entire
circuit board.

Check continuity.
Replace if defective.

Test as shown in
Table VII-8 and
Schematic Diagram.
Replace defective
component or entire
circult board.

Test as shown in
Table VII-B and
Schematic Diagram.
Replace defective
component or entire
circuit board,

Test as shown in

Table VII-9 and
Schematic Diagram.

Remedy
Check and replace fuse

Test and replace.

Test and replace
defective components
or module.

Test and replace if
defective,
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F. Fower Amplifierxr

Symptom

No output on any
channel, tubes lit,
switching noise
present. {DC unit
only)

No output on any
channel, tubes lit,
switching noise pres-
ent. {GSB-400 used
with ARC-10)

No output on some
channels,

gutput low.

VII-10

- Trouble Analysis Char’

Probable Cause
Defective rectifier
diodes CR-2001 thru
CR-2004,

Def=ctive blas rec-
fifier CR~2005

Defective relay
K-1

Deferstive antenna
relay K-1.

Defective tubes
v-12061, V1 or v-2.

Ledex Motor

switching to wrong
channel.

Defective driver
tuned circuits.

Defective ocutput
tuned circuit,

Defective contacts

on wafers of SW—~4- SW-9

Hi-Low power switch in

Low position.

ALC potentiometers
not set properly.

- cotrninued

Remedy
Tegst and replace
if defective,

Tegt and replace
if defective.

Test, burnish
contacts, or replace.

Test, burnish con-
tacts or replace,

Tegt and replace
if defective.

Align to properx
channel position

and tighten coupling
between motor and
switch. Check A+ at
Ledex.

Test as shown in
Schematic Diagram,
replace defective
conmponents.

Test as shown in
Schematic Diagram,
replace defective
component,

Check continuity of
SW-4-SW-9 wafers,
replace if defective.

Switch to Hi,

Adjust potentiometers
on PC-~14, as shown

in Section VI-C,
alignment procedures.

N
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r, Power Amplifier - Trouble Analysis C.art - coniinued

Synptom Probable Cause Remedy
Bias adjustment Adijust R-3, as
V-1l and V-2 not shown in Section
correct. Vi-C, alignment

procedures.

Tubes V-1201, v-1 Check tubes, replace
or V-2 defective, if defective.
output high. ALC not adjusted Adjust potentiometer
propexrly cr de- on PC-14 as shown
fective ALC circuilts, in Section VI-C,
PC-1l4 or exciter (PC-6) alignment procedures,

test ALC detector and
amplifier as shown

in Schematic Diagram.
Replace if defective..
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Test Point BC Voltage +10% | Signal Volt. & Waveforn

Transisitor

or FET Pin No. SSB AM 588 AM
Q-201° | Ewitter | 1.75v | 1.75v - -
RBase 2.55V 2.55v

Collector| 6.9V | 6.9v | 10.38v][lf | fo.38v
2
Q-202 Drain 10.0v | 10.0vV To2svifll To-28vil

Source 2.25V 2.25V - -

Gate - - 2.0V §2.ov [l
Q-203° | Drain s.ov | 8.v | Tosv M| -

Source 0.5V 0.5V - 10.5v

Gate - - Fo.tavilll | 3o, r2viii
Q-204° | Emitter - 1.6V - -

Base - 2.3V -

Collector - 8.7V - i
Qm2052 Drain - 2.9V - -

Source - 2.6V -

Gate - - - -
Q-2062 Emitter 0 0 - -

Base 0.7V 0 - -

Collector| O 2.9V - -

SN

Note 1: DC measurements were taken with no signal input.
Signal measurements were taken with 1 MV (rms) input (no
modulation) on Pin "U'", PC-2; channel oscillator off.

Note 2: DC measurements static. No signal conditions.
Signal measurements were taken with 100 uv (rms) no modu-
lation) inmput on Pin '"U", PC-2; channel oscillator on.

Table VII-3 - PC-2 DC and Signal Measurements
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Test Point ' DC Voltage +107% Signal Voltage
Transistor é and Waveforms
or FET Pin No.| USB AM TEL  LSB SSB AM
Q-301 E 3.7 v| 3.9v]3.5Vv]4.0v] »
B 0 o |o- 4.7V
¢ {10.0 v}10.0 v[10.0 V[10.0 V
Q-302 £ 3.7v] 3.9v|3.5v|4.0v
B 4.6v| 0 l4.2v]0
¢ 110.0 v]10.0 v|10.0 V{10.0 V
Q-303 E 3,7 V] 3.9V]|3.5V]|4.0V
B 0 4.6 V| O 0
¢ |10.0v|10.0 v|10.0 V|10.0 V
Q-304 E 1.45V | 1.45V| 1.45V] 1.45V
B 2.25V | 2.25V] 2.25V]| 2.25V
c 9.3v | 9.3v| 9.3 v} 9.3v| o.z3v[lil 0.34v(]D
Q-305 E 0 0 0 0 |
B 0.7v]| O 0.7 V| 0.7V
C 0 10.0 V| 0 0
Q-306 E 0 9.5 V| 0 0
B 0 10.0 V| O 0
¢ |10.0 v|10.0 v{10.0 V|10.0 V -
Q-307 D 8.5v| 8.8 v|8.5v|8.5v| 1.4 vl 1.6 vQD
S 0.71v | 0.71v| 0.71v} 0.71V -
G - - - - o.25v{{lli ©-25vii
SSB | AM
Q-308 D 3.9v|4.2V 0.46VAAK 0.6 VAAN
S 1.7 V| 1.6 V 0.5 v -
G - - 0.06v{[lll o.36v0H
Q-309 E 0.16V | 0.16V - 4. 2VDC
B 0.7 V| 0.7V - 4 . 9VDC
c 10.0 V{10.0 V - 10.0VDC
Q-310 E 0 0 - 1.2VDC
B o o - 1.9vDC
C 9.6 V| 9.6 V - 5.5VDC
#Q-311 E o |o - .
B 0 0 - -
¢ o |0 - -
Q-312 B 0.7 V| 0.7 V - 4. 8VDC
B 0 0 - 0
c 0 0 - 4. 1VDC

Note 1l: DC measurements static. No signal conditions.

Note 2: Signal measurements taken with 1 MV (rms) input on Pln
"¢, PC-3, and Pin "H'", PC-2, for SSB and AM respec-
tively, 30% modulatiom, 1000 Hz on AM.

*Q-311 does not conduct until emitter of previous stage Q-311

reaches 1.4VDC,

Table VII=4 - PC=3 PC and Signal Measurements
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DC measurements static:
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Note 1

PC=4 DC Voltage measurements

o

Table VII-5
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fogl Polint

DC Voltage +10%

(Transmit Only)

Transistow Pin No. USB AM TEL LSB
0-401 E 0 0 o 0
B ol o7 o7 .7
c 0 0 0 0
Q~-402 B 0 0 0 0
B 0 ol 0 0
C 3.8 0 3,6 0
0~403 B 0 0 0 0
B 0 0 0 o7
C 8,2 8.2 8.2 0
Q—-404 E 0 0 0 ¢
B o7 .7 ol 0
C 0 0 0 B.2
0-410 B 7.6 7.6 7.6 0
B 8.2 8.2 8.2 0
C 9.5 9.5 9.5 9.5
o-411 E 0 0 0 7.6
B 0 0 0 8.2
c 9.5 9.5 9.5 9.5
Note l: DC measurement static. No signal conditions
Table VII-6 PC-4 DC Voltage Measurements
Tegt Point pC voltage +10%
Trangistor Pin No, USB AM TEL LsB
Q-504 E 0 0 0 0
B 0 o7 0 0
C 9.2 0 9.2 9.2
Q-505 E 8,6 0 8.6 8.6
B 9.2 0 9.2 9.2
C 9.5 9.5 9.5 9.5
Q-506 E 0 0 0 0
B .7 o7 o7 .7
C o 0 0 0
Mote 1:

DC measurements static. No signal condition in
Receive mode only. N

Table VII-7

- PC-5

DC Voltage Measurements
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Test Point DC Voltage +10%

Transistor No input signal 0.15v (RMS) input
or FET Pin No. at Pin "B" PC~5 signal at Pin "B" PC-5
Q=501 S «6 2.2

D 1,15 1.15

G 1.2 1.2
Q~502 E ) o6

B 1.2 1.2

C 5.5 5.5
Q=503 E 4 .4

B 1.0 1.0

C 9,2 9.2
Q=507 E 0 3.3

B 0 2.1

C 9.5 9.5
0~508 E 4.8 4.8

B 5.5 5.5

C 8.5 9.5

USB AM TEL LSB

Q~504 E 0 0 0 o

B 0 .7 0 0

C 0 0 0 0
Q=505 E 4] 0 0 0

B 0 0 0 0

cC 0 0 0 Q
0-506 E 0 0 0 0

B C O C O

C 2.3 3.4 2.7 2,3
Table VII-8 - PC-5 DC Voltage Measurements
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Test ‘ DC Signal
Point Volts _ , Voltage
UsB, AM,
TEL, L.SB USB kLSB

0~601 B 0.6

B 1.2 L

c S0 QO TEDO
Qw602 E 0.8

B 1.5

c 4.8 05 %;W osy‘,,,W
Q~603 S 1.6

D 6.6

G 0
0-604 E 9.5

B 11,0

C 1.4

C Q-605 s 1.7

D 7.7

G 0
0-606 S 1.0 _

D 9.0 2264 PA 222 PP
Q=607 B 0.9

B 1.5

C 9.0
0-608 E 0.3

B 1.0

C 9.2

Table VII~9 -~ PC-6 Voltage and Signal Measurements
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Test Point

Tube or Transistor

Pin No,

bC Voltagé +10%

Signal Voltage

v-1201

V-1, V-2

}-...l
SO WO OR O O 0 b W N

03

2.0V

FIL
FIL
FIL
300,0V
1L75.0v
2,0V
.75V
FIL
+210.0V
~50,0V
PIL

. Note 1: DC Measurements static.

Ne signal condition,

Table VII-10 - Power Amplifier DC and Signal Measurements
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SECTION VITL

INSTRUCTIONS FOR FREQUENCY OR
VOLTAGE CHANGE AND ADDITION OF OPTICOHD

A, FREQUENCY CHANGE

L.

Receiver/Exciter

The receiver/exciter frequency range is divided into bands.
Any frequency within a band may be tuned by retuning the
channel coils located on PC-1l for the receiver and PC-7 for
the exciter and changing the channel crystal, For changes
outside of the installed band, Tables VIII-1 and VIII-2
ligst the reqguired coil and capacitor combinations.

Crystals must be ordered from Sunair. specifying the part
number and required channel freguency. Crystal part num-
bers are listed in the Parts Section, IX, After installa-
tion of the tuned circuit components and crystals, refer
to Section VI for the alignment procedure.

Tt is absolutely mandatory that only
Sunair supplied crystals be used in
the transmit oscillator and a fre-
guency counter be used that will al-
low setting the channel fregquency to
within +2 Hz. Failure to install
the correct crystal will result in
off frequency ocperation and degraded
per formance, in addition to viola-
tion of the Commission Rules and
Regulations, under which this unit
is licensed,

Power Amplifier

The frequency dependent components are located in the driver
plate circuit, the power amplifier pi-network and the second
harmonic traps. Table VIITI-3 shows the frequency range and
part numbers of the required components. Aftex installing
the necessary components, refer to Section VI for the align-
ment procedure.
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VOLTAGE CHANGE

If a voltage change is reguired, the only change will be in
the power supply module because the basic transceiver is com-
pletely insensitive to the type of power available, there-
fore the unit could be changed from a AC to a DC unit by
changing the power supply module, fuse and power cord,

If a Power Supply module is to be changed from 115V to 230VAC
or 12V to 24V to 32V DC or viceversa some rewiring is to be
done as shwon on the schematic diagrams,

LSBE OPTION INSTALLATION

The filter for the lower sgideband option is mounted on the
same bracket as the upper sideband operation filter,

Mount filter to bracket, connect 50 ohm coax to input terminal
and shield to ground side of filtex, Connect other end of
coax to J4-B and connect shield to ground bus. Connect 50

ohm coax to output terminal of Ffilter and shield to ground
lug. Connect other end of coax to J3—~E and shield to ground
busg .
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SECTION IX

RECOMMENDED SPARE PARTS LIST

The recommended spare parts list contains printed circuit board
assemblies which are working, fully fabricated plug-in circuit
boards for the receiver/exciter unit. It is recommended that
malfunctions be corrected in the receiver/exciter by board re-
placement and the malfunctioning board be returned to SunAir for

repair. See Note below.

However, this handbook contains sufficient trouble shooting and
repair information to allow a qualified radio shop to repair
printed circuit boards by replacement of components. All parts
for the boards are contained in the parts list printed with each

schematic drawing.

The spare parts list also contains parts which are mounted on the

receiver/exciter chassis.

Spare parts for the power amplifier/ power supply.are also con-

tained in this list.

NOTE :

When returning one or more PC Boards, you must ship AIR PARCEL
POST consigned to SumAir Electronics, 3101 S. W. 3rd Avenue,

Fort Lauderdale, Florida, U.S.A., and plainly mark on all mailing
documents:

U. S. COONDS RETURNED FOR REPAIR.

VALUE FOX CLSTOMS - $100.00. IXeT
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CHASSTS COMPONENTS

28337

27412
27307
27307
28014
28014
27357
27345
27343
27345

28337

27321
28337

27357

40177
40282
40282
44290
44290
40476

40397

81731
81743

81858.143
81808

87149
87149

74972

74192
75146
75228
75160
75122
73201
84056

66286
66468
66468
66468
34324

C apa.cnor OSuf

" A7uf 50V
" 22uf 15V
" 500uf 15V
H H 11

" 100uf 50V
i 1 H

" .05uf 25V
n 02uf 100V

1] H t
i " "

See Power Amplifier Parts List

Capacitor A7uf 50V

" . Qtuf
i &7af

100V
30V

" . 05uf 25v
IN2974A
74892

L} 1) i

" IN914

" 1N914

" Varactor MV2107
See Power Amplifier Parts List

Dicde, Zener
L1} H

Diode 1N5400

Filter, USB Operation
Filter, LSB Operation

Oven, Carrier Oscillator

Oven, Channel Oscillator, 10 Crystal

Lamp, Panel
Lamp, Panel

Connector, Card

" RF Output

" 16 Pin

Accessories

" Power Supply, Input
Antenna Coupler

H Input Power

" Microphone

Relay, Antenna
1 DPDT

n H
H ]

Solenoid Rotary (Optional)

P8
P11

Pi3

P14

Swi
SW2
Sw3
Sw4

¥ dsws

IX-=8

PARTS LISY

87010

20873
75213
75237
75134
74623
75172
74623

34403
31932
335580
18930
31932
18253
17273
17792

18796
16724
17118
17027

34312
34300
34336
32534

33540
33540
31968
33540
33540
33526
34348
34348
33526

76059

81822

81834
87125
31870

31982
34398
84026
86030
84874
89666

89654

RF C}wke

] 13

See Power Amplifier Parts List

Meter, Panel

Connector, Mates J8

" Mates Jit
Hood for 75213
Connector, Mates J13
Hood for 75134
Connector, Mates Ji4
Hood for 75172

Potentiometer, Clarifier 10K
L Squelch 10K
" Bias 10K
Resistor 7.5 chm 10W
Potentiometer, Volume 10K
Registor 33 ohin 1/4W
r 150 (E] r
o 33K n n
See Power Amplifier Parts List

Registor 68 ohm 1/4W
" 0K " 1/2wW
i 100 " 1/4W
" 1 n 1w

SWItCh Local/ Remote
Mode Selector
" ON/OFF/RCV

" Hi/10

Control Wafer for Exc.
n ag " Rec.
Master Wafer for Ant, Coupler
Switch, Driver Tuned Circuit
1] # 11 "
" Fi Network Input
" Fine Tune Tap Selector
" Coame Tune Tap Selector
" Pi Network Qutput

Socket, Octal

Crystal, Channel +65°C

Crystal, Carrier, 1650 kHz
Boot, Lamp Red
Knob, Volume, Mode, Local Remota
and Squelch
Knob, Channel Selector
Knob, Clarifier
Fuse, 30A (12V Only)
n 20A {24V Only)
" 15A (32V Oaly)
" 3A {115V Only}
" 1.5A (230V Only) H

121

& SUBSEQUENT

SERIAL NQ,




INPUT POWER
som ON JOFF/RCV

=
10{14; e 53
KA 4 Jﬁ“\y IR

NOTE
Bl ~Bi0 ARE WIRE FEEL -~
THRU BUSHINGS,

3.Ca
/}7 T.oos
XY D / T
54 (6)

_ﬁ®%ﬁ®x
©F 9%

i E%"ﬁ g
wi% _dl_%_ﬂ.@

caa
/7; s

10K
SW

CQ\J«}(&)
755(33/
R3
PA
BLAS

6S8-400 TRANSCEIVER
CHASSIS WIRING DIAGRAM
BOTTOM

il
TS3E3)
TERIHLUG)

PCIA{)
R,
‘,.

(e
-

CR1

RELAY

FOETL
INTERCOM iy |
(R

T, oz
) Ty gé o] XVE (3)
S5E) T =9 erirseim
S4

[
KD B2 501 .
2o - _ B2
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POWER

SERIAL NO, 121
AND SUBSEQUENT
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- - - f:\ PCIZ i1 e _Efg
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" I &) RN dSZ(l)
[ B3
< 9] 89 c|2aa cxaso{ i JIGH3 le(iZ)
a l N s FOR COMPLETE PARTS L ()
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L Q. i o PICTORIAL 0 /7 3
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= oY ] By
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8 g (g e o
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& Y
T POWER
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SWB{C) o i oy
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, TAPS TOSW7 w
| f FINE
| P | Tunie
SWT(C) ! '
0
. W
ouE nggE e P Y e .
T e GO | L
QPTION SCHEMATIC = "= A VTONING TAPS | -COARSE
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3 S
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i
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PC-20

R3

c3

Q2

CR1

DC POWER SUPPLY
MODULE

I¥-15



R

PC-16

SPEAKER

PILOT LAMP

NSIDE)

i

TOP VIEW (

S

VOLUME

REMOTE CONTROL UNIT

ARC-10

R

IX-16



A

SOUELEH COHFEGE.

SELCUALCH A TAGE

¥ EERRATELD

AR L NS
HAFEE

AL Ar
ALENE RS

-
At TELZCNA
AR QONSTEELL,,
LSE COITEDL.

LS8 COoTEDL.

AL ALY

AL Ao

ATETF ¢

DESCR%PT!ON '

Connector 25 Pin
Relay DPFDT

Switch, Mode Selector
Master wafer for GSB-400

10K
10K

Potentiometer, Volume
Potentiometer, Squelch
Resistor, 10K 1/4W
" 150 3w
" 180 Iw

Speaker

Microphone

Pilot Light

Knob, Volume, Squelch, Mode
Knob, Channel Selector

?.C Boaré Assy w;‘:.h all f*omponems
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e e e S
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DESCRIPTION S0 o CRIOD .'Q'.Gn,lpii :.- -GR105

L104- | %

99791 § P.C. Board Ass'y. Without Customizing
Components
10209 § P.C. Board for 99751

Capacitor - Frequency Dependent - See
Customizing Chart, Page VIII-2

TEOEYED

403510 Digde iNO148

P

Coil, Varigble - Frequency Dependent -
5ee Customizing Chart - Page 80

64800 Choke, Molded 390uh
64800 ¢ Choke, Molded 390uh
ANTENNA ANTENNA
INPUT INPUT
17156 | Resistor 1K ohm  1/4W - - y &)
CRIO i CRIO2 iCRIOBiCRi(MkCRIOSkC R%Oeicmwicmoaic Rnoi CR1IO % t
17132 " 220 " = L
17132 I " " T i3z

390 cito L

ey p—= p-—0 O i —C ] o)

L0

L

L101 %«caox

SQ%E(I 5 RIOIE; _ RiOZg R|O3§ RKM% RlOS% RlO&% R\O?‘é RIOBE RIOQ? RHO§ f )

Ciit Ci30 C120
= 12! = l CHAN 21 CHAN 3| CHANA| CHAN 5| CHAN & | CHAN T|CHANB [CUAN O |  CHAN |0 T T

CHANNEL 1 @) 1 @1 Oy O @y @4 & @ | =

| o4
cisoL Cl40L  Li20

Clal

L2 I | : ’
RIH% %’ = Ruszg RHS; R|I4§ Rﬂﬁg Ri16§ ng RHS§ RH9§ Rszog 1130 S clen A

p-een S | [ ] pn b0 -0 . s =
ciél

_’}: - CIio &
CRIN =  (RHZ ¥59H3¥CRH4¥CR|15¥CR116¥CRH?¥CRHB¥CRH9¥ CRIZC T
®-B--0-0-® ¢ 1
L 590 I ALL RESISTGRS 1000 OHMS /AW CARBON, 107 UNLESS NOTED. ¢ é)

2. ALL CAPACITORS IN pf. L SELECTAR
122 3 ALL INDUCTORS N uih. GUTPUT
ez 4 FREQUENCY CUSTOMIZING COMPONENTS ARE ONLY SHOWN FOR CHANNEL
‘ ONE AND CHANNEL TEN. ALL OTHER CHANNEL CONFIGURATIONS ARE TYPICAL.
L REFER TO RECENER CUSTOMIZING CHART FOR COMPONENT VALUES.

P.C. #1, RECEIVER PRESELECTORS (10 CHAN.




99792
10208

25024
28636

"

25024

27345

26913
27345
28129
27357
27357

1

I

27345
25000
28533
27345
28569
27357
28674
28569
28674
28569
28088
27357
27345
28533
28739
27337

1

Capacitor
#H

Diode

b n

Hl 12

Transistor
FET
FET

Transistor

DESCRIPTION

P.C, Board Ass'y with all components
P,C. Board for 89792

¥ Variable 7-35pf

4, 7pf SO0V
S, 0pf i@

H t
4, 7pf "

. 02uf 100V

" 11
,Q2uf 25V
. 02uf 100V

S6pf
, O5uf 25V
. 05uf 25V

H "

" 13
L02uf 100V
2.2pf 500V

43pf 500V
L02uf ooV
560pf 100V
. 05uf 25V
" H
20pf 500V
560pf 100V
. 20pf 560V
560pf 100V
120pf 300V
,O5uf 25V
.02uf 100V
43pf 500V
L05uf 25V B

T 1

1% "

n Hl

36pf 500V
430pf 100V

Cduf 12V

7pf 500V

iNSi4

Filter, Ceramic 455 Iz

Choke, Molded 33uh

Coil, Variable
Choke, Molded 1.2uh

i LU

Coil, Variable

Choke, Molded 82uh

S R T A

t

15Guh
4, 7ub

22uh
180uh

&. 8uh
150uh
151k

]

2N5180
3N143
IN128

2N3563

% 1195 kHz or 2105 Wz may be utilized,
depending upon channel frequency.

i/4W

CKT. ART
SYM. PNO. DESCRIPTION
Q205 44393 FET IN4303
Q206 | 44252 Trangistor 2N3646
R201 17118 Resistor 100 ohm
R202 17077 " 4, 7K "
R203 17077 u 4 7K ¢
R204 § 17223 . " 22K "
R205 17522 " 180 ¢
R206 17091 " 3¢ ¢
R207 | 17663 " 580 ¢
R208 § 17118 " 100 ¥
R209 17132 " 220 o
R210 17041 f 10K o
R211 17883 " 3.9K ¢
R212 t 17132 " 220 M
R213 18655 " 2o v
R214 17091 " 330 ¢
R215 | 17156 " 1K
R216 18306 " 5.6K ¢
R217 17320 " 27K "
R218 | 18306 " 5,6KR "
R219 } 17807 i 2.2K "
R220 17041 " "
RR21 1 17807 " 2.2K ¢
R222 17247 " 1.5K *©
R223 | 18306 " 5.6K "
R224 § 17077 " 4, 7K "
R225 17120 " 27
B oroos | 1572 X 18K ¥
T201 92692 Transformer
*
Y201 81846 Crystal 1195 kHz
201 81884 " 2105 KkHz

205
4.

T

C207 02

CHANMNEL 05C INPUT
R201 M
e

WV REC

COLOR BOT INDICATES
REVISION LEVEL

DOURLE S8 CUTPUT ()

200 A7

L0530

Terpoas

Cite =02

T201

TO PREGELECTOR

2.2 pf

b Y Y L
47 o2

072
L2086
22

L205 C209

"]

L

L24§ e
At o L

b Eap S8 ams

C224 Qz03(,

At
H"““"““j .oz 174
f tL‘ZB
I
! ! R213
4 120
225 ,

Q206

C238 J_ R228
W 114

SB SEL

MOTES:~ ALL CAPACITORS 1 uf UMLESS NOTED.

D,

= R216
56K

6229,

J!

560;-1" _,p'r
R2I8 10V REC
AGC) o )
RAT A GEL \C/)
AMOSC 27 R215 E
(;:205_) i ng*l 22K
09235 | =
seis | M cose KO8
go3s L l ;
05C a6p? |
@ x| o, y L
5 R224 T
VA B 27K cadem 47K L
430p]\ t
T ©
el AMSEL

ALL RESISTORS I[N OHMS aw CARBON Y10% UNLESS NOTED
ALL INDUCTORS N uh UNLESS NOTED.

P.C. #2, RF AMPLIFIER AND MIXER

ST




s

S

b C304
d C308
E C306
C307
B (308
8 C309
§ C310
jC3tt

c317
k319
L c320
| 321
c322
c323

27357
27345
27357
27498
28569

27357
o

DESCRIPTION

[ CKT.
P. C. Board Assy. with all Components
_P.C. Board for 99793

R311

Resistor
it

- Oh:m

DESCRIPTiON

1@

Capacitor

It

Choke, Molded

n

FET
FET

Transistor
H

L2}

Resistor

560pf

500V

100V
i

25v
100V
25V
500V
300V

Selected Value

. O5uf

H

680p£

25V

"

300V

Selected Value

L O5uf

180pd

2.2uf

. 05uf
[}

L iuf
n
6.8af
. O5uf
L1
L O1uf
220pf

" 390ul

2N4303
MPS2925

i

H

2N428¢

25V
300V
15V
25V

[H

12V

it

15V
25v
"
100V
500V

‘H

25V

33K ohm 1/4W

1.B5K "
3,9¢ N
128 v

R318
R319
R320
R321
R322
R323
R324
R325

R330

R332
R333
R334
R336

33849.5

Potentiometer

Resistor
1"

Potentiometer

1w o

DESCRIPTION
{R323 CHANGED FROM 15K TO 5.6K,

REVISION

C325 CHANGED FROM .22 TO 6.8uf, REMOVED R331

Q303 CHANGED FROM 2N3646 TO 2N3563

BROWN REYISION

(L) 0vrec (D
R319 AGE DETECTOR EMITTER FOLLOWER
A T
330 0323..: FEFEIN
R3o9 AT
32! cR304
12K Rszl 4509
5.6¥ |
i Q312
. _
® E}.;-S c305] =
3 02 R327 SQUELLR
33K AMP SQUELCH
= BRIVE (R)
Q301 =
mn_ R30I €322 r3ap
Lse BeL 33K Loy AGE-|
@\C_a_?j{ 02| istaTion R333
R302% SMTCH RAAS ()
LSBIN Q3slo €326 = e
33K AGC-HAMP 06 l
Q302 =
' R303 AGC-Z AMIP
USESEL 33K s Q34 l
302 g__'oz. 4 ISOLATION AGC 2 cgzs'.f
USETH R304% PWITCH THRESHOLE R :
3205
33K
R3z6
56K
5
D%Eé'é’!\gii C378
Q308 5
C329
l ZH0pt ]
€320 %
® g ® O L L
= IOV SBREC | \0TE8:ALL CAPACITORS IN i UNLESS OTHERWISE NOTED. |S%3" 1650 03¢ IN AUBIO QUT AGL-2
ALL RESISTORS IN OKMS 1AW CARBON FI0% URLESS OTHERWISE NOTED. =
# STLECTED VALUE. ALL INDUCTORS IN Wb UNLESS OTHERWISE NOTED,
P.C. #3, IF AMPLIFIER AND DETECTOR




DESCRIPTION
: 99762 | P.C. Board Ass'y with all Components
 PC4 P.C. Board for 99762
Capacitor L02uf 25V
a0z | 26913 o 02uf 25V
1ca03 | 27400 " 15uf 35V :
4405 | 28337 " 47uf 50V
Qca06 | 26913 " 02uf 25V ;
.05af 25V
1N914
44252 § Transistor 2N3646 |
|
. 44434 MPS2925
1 Q408
g Q410 |ad43d ) MPS2925 DSB TO USB OPERATION  SIDETONE
§ Qa1 jaaads ! MPps2925 INPUT +IQV FILTER +OVR N
! raon | CRAOI  Ra4o) © ¢ © o ®
| e {17120 § Resistor 27K ohm 1/4W o A
f Ral2 f : %R428
§R413 1816z " 8.2k v | Q403 R4S 470
R4t }isie2 " g.2g o om GRAC2 Rao2 R403 = W
R415 §33849-4 Potentiometer 10K 1/2W A Ao R4z.
| ra17 117807 | Resistor 2.2K " 1/4W 27K 27K = 05 L5
A R418 17039 n 00K o n ' RA04 CRA0OS e CA05 S
§R419 | 17039 " 100K 7w §R405 7 Z?Ki J_: f ' 46; =R oL
3 R420 18306 i 5.686 " ; - 4 SIDETONE R4234 - A0,
® raz1 P18306 f S.6K " m G, Q40 £ Q410 s o F:‘\C.Og
HRa22 | 17247 " 15K " 1/4W
: 33849-4] Potentiometer . 10K f ARCRA0Y 29 h B
ﬁ . GRA03 - %@?&K
Q404 R414 L
RA06 7 po
; /\2/}/;{ IK R417<
AM SEL. CRA04 R4O7 2.2K R4ig
L b VAT
@ ‘.H_— 27K 4 203;:'
| = Qall | crao |
; = | 1Q407
TX CR405 : ! o~
—t : R4I9 =
® Ph— RA43| 1 IOOK% J
‘ e 2 oK —13 !'3405 e { 420
YWY 00 e ST 1 2R ad0 ' ¢
LSBOOPER. ‘-":;R&"OG 27K e 02 THREEHOLD ‘ : : P)SwcELCH
E " : ;
s G ik
Q406 i 5.6K
USB @O)PER 412 . |
SEL .L \‘;F{4IE*
) L
® © -
TOLSB SQUELCH
SEL OPERAg%‘)N DRIVE N
FiCT
: NOTES! | ~ .
| ALL CAP IN uf UNLESS NOTED. P.C. #4, MODE AND AUDIO

2 ALL RESIN OHMS 1AW CARBON T10% UNLESS NOTED.



Ry

PARTS LIST

: . {PART |
) NQ, DESCRIPTION DESCRIPTION COLOR DOT INDICATES
; PC. ard Asg'y itho:nenm : Resistor 4. 7K  OHM 174w / R—
| PC#5 §10205 | P.C. Board for 99795 | R513 | 17845 " 270 © " .(m.. R I
| k R514 | 17792 " 33K " '
E CS01 f 28038 | Capacitor, 68uf 15v £ R515 117132 " 220 " "
: . B C502 | 27333 " . G05uf 100V E RS516 j13162 " 8.2K " "
y E 503 | 274tz " 22uf 15V f RS17 117572 ) 18K "
8 C504 § 27333 " . 005uf 100V  RS1B 117792 " 33K " "
| E C505 | 26913 L .02uf 25V R519 117792 " 33 "
| | C506 | 27412 u 22uf 15v RS20 18318 " 2K "
| J § Cs07 | 28337 " .47uf 50V RS2t 117077 " 4,76 " 4
5 | cs508 28337 1 L47uf 50V R rRs22 18162 " g8 2K n "
| Cs09 {27412 " 22uf 15V R523 |17481 " 68K n y
) CSiO 28208 " . 001uf 1()()V R524 17089 " 3. 3K " "
B C511 | 27993 " 130pf R525 |17481 " 6. 8K " "
| cs12 ) 28208 " . 001uf 100V R526 |17089 ) 3.3k v "
N | C513 | 28208 " .001uf 100V R527 (17156 & 1K » n
v | C514 }26834 " 10pf R528 117041 " 10K ¢ o
f c515 28387 " 620pf R529 |18796 " 6 v "
| cs16 | 27357 " . 05uf 25V R530 |17s22 " 180 "
) [| c517 | 24020 " 150pf R531 }18186 " 1L.2K n o
| C518 | 27357 L . 05uf 25V R532 118186 “ 1.2K "
| C519 [28478 2 36pf R533 [18655 o 120 v "
| C520 [ 28519 " 27pt R534 |18306 L 5, 6K "
) | cs21 f27357 o . O5uf 25V R535 [34207 | Pot. 1K
| 522 | 28038 " 68uf 15V b Us AT
E 523 | 28337 " 47uf 50V ; uss  TEL 10V $8 CARR
b ' : BMSEL OQUTPUT SEL  SEL oy pAUTO AM
: g C524 128351 " .22uf 15V TS501 ]99693 | PBalanced Modulator Qutput Transformer [ D vovrxn 6! o @ ® 1 R;C REC OUT
) | 525 | 27010 n . tuf 12V T502 [99693 |Balanced Modulator Input Transformer § i DO
§ (520 128753 " 6.8uf 15V RSI5 csls RSl p—
: 220G Kol
) { Crs61{40139 | Diode 1N544 = s I
s | CR502]40139 | Diode 1N54A R5O! CRS03 st L. Qs
: l CRS503]44290 | Diode 1NS14 ¢ 680 R532 05T
J e 50 RS | on L €517+ L 1€
) E CR511 on prinpd e J g MU aestans b
: j © ars esoe L [Tt e s N S
' R506 22 33KS  [C5I5 RS g £520 =
1501 65983 | Chok 120uh 0 e e o .y RS18 Qo | #TRf
oke B2 gsol ; L502 33K§ R526
L3502 {65907 | Choke 15uh (502 ROOD 4 5
; i T i ®530 R535 3.3K
| f-‘”ﬁ NG j Mﬁl 3] Gor G
: o C52] x ’ ’ Q503 ,~=5 MODUL ATOR =
_  M501 {40311 |Module, Diode Ring : Ay RETS |05 csee co06 &5 4" i
47K L. 33 REI7
RE0E - e TITEIVN S 1 sz TC514 K CR505
‘ Sk ez 20| Mgy aneen %”“ 0t 870
. RS0 RE0S CREO4
f- | 0501 {44616 | Transistor 2N5461 o L Jasor oy T s Szeo, | pRRMAR ity
D, Q502 |44434 " MPS-2925 o - Eﬁd——altu- 5 4 CRs"o?Y Rs2s
! 503 [44434 " MPS.2925 524 L RS0 RS0 7 J’ Q506
. : 8504 44252 " 2N3646 S| I & eee CRe0eY L €
- QSOS 44379 " 40347 csog . AMETEL CARRIER CARRIER
,> | 0506 Ja4252 " 2N3646 -J;M A7 csis Py BisApLE
} | 0507 [44434 " MPS~2925 Rs08 = = EY, Rs2ab °
, § Q508 | 44434 " MPS-2925 szt B0k | lesze ! e RSZ) B3k
) A7 I cﬁo“r Ié.a . #TK
i
R501 {17663 | Resistor 680 OHM  1/4W ® = ® ® L
¥ R502 | 17663 " 680 " Mic @ & @ SIDETONE CARRIER 0SC
¥ Rs03 |18318 n 12K " " e ouTEUT NPT
f R504 {17120 o 27K "
‘ R506 {17132 " 220 " " NOTES:
) R507 (17077 n 4. 7K " " L ALL CAPACITORS N uf UNLESS NOTED.
- I rsos [17510 | v 120K ; £ A% SERTos, e et filkes noreo.
| i R509 17778 " 220K "
; ; RS;.O 17663 i 680 H n
s 1K
J P.C. #5, BALANCED MODULATOR




§ Cool

R607

R610
R611
R612
R613
R614
R615
R616

DESCRIPTION

P.C. Board Ass'y with all components
P.C. Board for 99796

DESCRIPTION

RESISTOR 150K ohm 1/4W
t

270

1.2K
" 471{
n 100
" 150K
n 270
i 12K
n 150K
" 100
" 100
" 12K
n 2, 7K
* 100
i 100
t 1,5K
n 150
7 15
) 10

H "

1 Hnom
k£ ] LU}
bt LE NS
n Hon
£} LA
" "o
i} oo
n 70
" EL .
4] "N
1 LI
# non
t non
&) N

TRANSFORMER, TOROID, TRIFILAR
1 H i

H f

BIFILAR

CAPACITOR L 005 uf 160V
" 005 uf 100V
" 005 uf 100V
" .02 uf 25V
" . 43 pf
" .02 uf 25V 3
" 43 pf
" 100 pf
" 33 pf
" .02 uf 28V
0 33 pf
o 33 pf
" 47 uf 50V
" 500 pf
" 33 pf
" 33 pf
" .02 uf 25v
n .02 uf 28V
" 130 pf
" 02 uf 25V
" 02 uf 25V
" .47 uf 50V
" &7 uf 50V
" L00tuf 100V
" 1300 pf.
DICDE, SILiCON 1N914
" " 1N214
Lt H IN914
11 H 1N914
INDUCTOR, 1 mb
" imh

MODULE, DIODE RING

TRANSISTOR, SILICON 2N5180
L] "

2
o
o
2N5180 ~
" " 3N128 a
" n 2N4288
" " 3N128 o
" n 2N4303
" " 2N5180 o
" " 2N3643 &
POT 10K obm .6W P o
RESISTOR 12K " 1/4W =g
" 12K nomon E
n 1.8 " o o°® 21 8
n 100 n " oon (1o IR T
" 47 n #t 2] "‘b) E
L 12K 11 L1] t Ll-l &)
1 680 f non [ ]
POT 100 " L6W
RESISTOR 1K v 1/4W
" 15 I ki 1l .
" 4.7I{ t L H z
n 12K EEd H 5] O
n # L] Py
F ggg t ki ;] g g
:1 560 H nou i %
o

LE58

Ak, TEL
f4-7- Akt LB8 USEB S #oviX

S DEL SEL SEL Sk

®

z[i—

)

CREOF
Ré&0E . £603

1EK
0,
REOT >
BK

"
&
b

LY}
7

DOBRY @)

CAMAS

[=LTa” VAN

MOTES:

A AL CAPACITORE S M) 4t LrNLESS A0TEL

& AL RESISTORS IAS OHALS £ W CAREOAI T /0 % LAILESS AOTED
B AL MIDUCTORS A h CWLESS LoTEL,

Y
.)}-——-?“va«w/vw——-
A

W
i

Frald=— +AOETX RFour

REZT
50 RE33} Cops

70 /34‘6‘”

ALL I
FROM 24,

P.C. #6, EXCITER

N



RED REVISION

DESCRIPTION

P.C. Board Ass'y. Without Custemizing
Components
PC?7 10203 | P.C. Board for 99797

_) c701
thru Capacitor - Frequency Dependent ~ See
<720 Customizing Chart, Page 81
3 c721
thru 27357 | Capacitor ., 05uf 25V
. C740 ‘
N
- CR70L
thru 40510 § Diode IN9 148
CR723
) L701
thru 62993 } Coil, Variable - Frequency Dependent -
D L720 Sec Customzing Chart, Page 81
" R701 o
; thru Resistor - Frequency Dependent - See ~ . . i Tzl CR7Z22 e
) R710 Customizing Chart, Page8l k % % % % § : i B g
. CR701 CR702 CR703 CR704 CRYO% %CQ?O& iCR?O? %CRTOB %CR?OQ CRTIO
{

L7104
C704

! %moa i R702 J. R7G3‘l' R704 RT05
C131 732 <733 73 1735
I o5uf Iﬁﬁm” I.osm‘ I 05m‘ T 05uf I
—6 - h -
f__.. cHy cifz |
712 l LTI3l L714
€121 c:"r:az}{ Cr23 c7 }F (725 %‘ww
05 uf’3 T.05uf Io e5 Tosut T

1705 L706_L L707 l LTOBl LTOQJ, L7io
C705 C106 C7o7 IC?OB T rCT09 g’ CTio /?

= =

tJ e}

R

S

CR701 THRU CR723 DIODES CHANGED FROM 1N914 (44290) TO IN914B {40510}
s o
g
S
e
[
3
u\u&g
g
*EI*"--)F\%—*~~
g
S,
1

L l
; Toosuf T 05uf
Z i
E o] C7il /lcmz icn 3 —J—CTM —Lc*n 5 —I—
) ’E&" I Yor !cmuzl !cmxa]j y_’cmmI !CR“I%SI
i &
:: W
i L £
E : cse;&
' |
= NOTES-
£ g L L701-.T20,CTOI1-CT20 ,RTOI-R 710 FREQUENCY
‘:‘ 9 % DEPENDENT. SEE CUSTOMIZING CHART.
b > .
E 'ﬁ‘:‘i - P.C. #7, EXCITER TUNED CIRCUITS (10 CHAN.)
)




R st ¢ e ——+ -

99798

10210

P.C. Board for 99798

trcs

§ C803
g C804
§ C805

| cso7

25000
26913
26913
25036
26834

44551

17077
17041
17156
17118
18667
18411
17041
17077
17845
18411

Capacitor
]

Integrated Cirenit

Resistor
1

it

.Q2uf
150pf
2.2pf
L02uf
L]
6pf
10pf

CA3046
4.7K ohm
10K ©
1K 1}
100 ¢
2.7K M
470 v
10K "
4,7
270 n
470 o
100

DESCRIPTION

P.C, Board Ass'y. With all Components :

25V
500v

1oV

25v
]

100V

SO0V

1/4W
"

P.C. #8 - TX 0SC.

_____ e o v ——— ——— e et o e

g Répa

|esor L % €803 'W ceo{[ C}uev

. R R8O3 b= )

;o= P K¢ eepfT ot T |
¢80 - |
150 pf

| P 1 5 9 il 8 |
10K s |

i N K |

| 4 AMP, |

I It I\]xa 4 o e 17 |

R805 )

I 27K RBOG CBgE :r_l !

I 470 Q%Olz% 0t = |
NOTES: = = ! o7 |

| 1 ALL CAP IN uf UNLESS NOTED, 10p ¢
2 ALL RES \W OHMS AW, T 10% CUTPUT

I UNLESS NOTED. 4.1

]
T OSCILLATOR  C806 f%}%“ |

1 PC-8 TX 0%C ept %

= gyeEN |

‘ ENCLOSURE]

10 PC-9 SC
TRIMMER BOARDS.

P.C. #8, TX 0SC.



N
DESCRIPTION
P,C. Board Ass'y. With All Components
P.C. Board for 99799
/ €901
thru 268221 Capacitcy, Variable 2.8pf
€910
) Co11
thre | 28478 " 36pf
Co20 i
co21
D, thre | 28131 " 110pf
C930 P.C. #9 - TX TRIMMER
) CR901 l
thru | 44290] Diode 1N914
CRO10
) RS01 -
thru 18306 Resistor 5. 6K ohm 1/4W
R910
RO11
J . thru 17089 " 3,3k " 0 5
R920
R921 | 18306 L 5.6k " v
) Lo ORI R EF“""__ wwwwwww e e e e e e e e el 5t Jt Sl :mewmmww,::mmmm{OVEN
L[;..j - = - ) - (] et - (- ; ENCLOSU
' aq 12 413 14 $15 116 17 $18 319 $20
D, {12 13 i 115 $16 $17 $18 $19 $20 t2l
o = ' TO OSCILLA
< 3 & % 4 * - et
) < ngi ccagozk CROO3 i cnqo4£ CRYOS i CRY0C6 i cwgo*ri CROOB i CRGOY i CROIO i t
s s ! RO2!
> cool A 902 c903 | A €904 cs05 | A cs06 |4 Co07 | A co0s | 4 909 | A colo_| A 6K
2-8f A 8¢ A 2808 7~ 280t A~ 280¢ - 28pf - 28pt A~ 26pf A- 288 7 Pépt A il
i Z 3 4 5 6 7 8 9 e
) cor2 o3 cola o~ cols o= €916 918 919 920
s6pt | 3ept | 36pf Bopf sept | s6pt | 36pt sepf |
) R902 R903 R904 R905 RSO6 R3O
56K 56K 56K 56K 56K 56K
cozal cors | coza | cors | [ com ]| €927 €930 |
{10pf = 1100t [10pf T~ H0pT 110pt = liopt = HOpf =1~
Y R9I2 2913 2914 R9I5 RSI6 R920
33K 33K 33K 3.3K
) |+ e L s 4 = ls L g 9 = .0

CHANNEL SWITCHING +10V
MOTES: ALL RESISTORS IN OHMS Yaw caraom T10% uness MoTeD

IDENTICAL CIRCUITS USED IN RECEIVER OSCILLATRR OPTION
> . WHERM INSTALLED EXCEPT CHANNELS ¢ £10 DELETED.

TX TRIMMER BOARD PC-9, REC ONLY TRIMIMER BOARD PCIILL

P.C. #9, TX TRIMMER




N

g

DESCRIPTION
P.C. Board Ass'y with all Components
P.C. Board for 99800 B S S S S S m S -
; :
i i
Capacitor,  .02uf 25V ! “1001 Giool cmoql ;
n . 0018uf : L 1B; 02 !
" Variable 3-9pf : : Cé‘(}!@; L= 1003 _1: {
" 12pf 500V | 1n9ld RIOOI| CIOO3|  Cl004 33K - i
n 240pf 500V ; 680K & 3-9pr ln 12y | ;
" 110 500V ! T CI002 ]
{ &%’m h L0018 N QE(I)O? :
Diode IN914 t = = 1t \\}:5 2N3543 ;
RIQOH t i
F 4 1
1005 1 RIo02 RI004
Choke, Molded 82uh+5% DIHES B E Sow T ek 3.3K i
REVISION ; '
LEVEL : CI06 |
FET 3N128 ; = = . 11Cpe |
Transistor ~ 2N3643 oRio: ! RIC0S |
‘ a 100 5
: i
Resistor 680K okm 1/4W \ ' LGOI E
n 1.5 n " : 82 .
" 3.3k " |
n 3,3 ¢ 0 i l Y~ U - W - T S T o~ ) oo R
it 1{}0 H Hi 9 OS
\ - = = OUTRUT
Crystal 1650kHz  +65°C - ; Lt
: ; 430
| NOTES
l . ALL COMPONENTS WITHIN DASHED LINE
j CRS 2 & coa 37 HOUSED IN 65°C OVEN,
, INS14 INgta 2. ALL CAPACITORS IN uf UNLESS NOTED,
% 3. ALL CHOKES IN uh 259 UNLESS NOTED,
REF < 4. ALL RESISTORS N OHMS YaW 10 %
UNLESS NOTED,
RT C36.4 R4 c35 CRE
150 T 33 02 I MVEIO?
ALariFieR
+I0V 01X L
$5B REC = FRONT PANEL

CONTROL.

P.C. #10, 1650 OSCILLATOR



E rcyt1
f c1101

fC1110
c1111

Hc1120
L 1121

fc1130

g C1132

fCc1136
| c1137

§ crito0if
g thiu
i cr1110

: IC1101

g R1101
f R1102
£ R1103
§ R1104
 R1103
i R1106
L R1107
E R1108
f R1109
4 r1110
B R1111
AR1112
| R1113
| R1114
f R1115
I Ri116
E R1117
fri118
g R1119
BR1120
g R1121

ER1130

1101

Evi110

§ C1134

[R1123
ER1124
BR1125
MR1126
gRiiz7
BR1128

thru

thra

thru
Cii31
C1133

C1135

Rii22

R1129

R1131
R1132

thru

28131

26913
28090
25000
26913
26913
25036

26834

442590

44551

18306
17089
i8306
17089
18306
17089
18306
17089
18306
17089
18306
17082
18306
17089
18306
17089
18306
17089
18306
17089
18306
17077
17041
17156

{17118

18667
18411
17041
17077
17845
18411
17118

81860

P.C. Board for 99760

Capacitor, Variable 2.8 pf

i 36 pf

" 110 pf

* .02 uf
" 150 pf
" 2.2 pf
" 02 uf
[ tE

" 6 pf
n 10 pf

Diode IN914

Integrated Circuit CA3046

DESCRIPTION

P, C. Board Ass'y with all components

25V

500V
100V
25V

100V
500V

Resistor 5.6K ohm 1/4W

" 3.3K "
n 5.6K
" 3.3k "
" 5.6K ™
L 5.6K "
" 3.3K
n 5.6 "
" 3,3K "
4 5.6K
" 3.3k "
" S’GK 1"
n 3.3k "
" 5.6K "
" 3.3k
n 5.6K
" 3'3K "
n 5.6K *
" 3.3K "
" 5.6K "
" 4.7% "
" IOK "
1" 18K
H .100 tt
" 27K
H 470 n
L] 1OK 1]
" 4.7k »
" 270 "
" 470 ¢
Con 100 "

Crystal, Channel, 27°C

[ Rz )=

i
4
2_8 ﬂ{? ; .
s |

—

FAl

AR
-y 3 LE7i0r
B ._

W7 /Z

k2l &

£HZ = {
LI Sbk !:
7

L H2S o
I l 1 aH3/ _j_ jg//sg we I ig
1 o2 :]: EHEZ EHEE o ChFd
wiof D yiez [ yneE L0 vwes T3wwes D) ywoe [iywor [ ¥wos T3 ywes L Yw/0 w7 G 2.20F 02
ENBES 15 e i
& [] -3 L [ L L @ L4 [} “‘““““i
2z 7 ) 7 " =
L HER i/
NV
Bl e nE

EHEle EHET
274 70

£120
gzm
/37,

CAAASIEL. SWITEHMLE + 10V

AAOVE S
4 ALl RESISTORS N OHMS Zor W CABBDUE 10 % (HIESS AOTELD.
E ALl CAFACITOES It uf UNE0SS AOTED,

H
ji! f g/ EHF
v ‘%470

P. C. #11, RECEIVER OSCILLATOR




PART

DESCRIPTION sYM.| NoO. DESCRIPTION
Capacitor .02 uf 16724 § Resistor 10K obm 1/2W @
27656 " L005 uf 1000V 6 18875 " 1.5 10w A
27656 H H # . 19037 H 1K " SW :vl
27345 " .02 uf 100V 4 f R18 18344 n 1208 " 1/2w ‘g:
24410 " .01 uf 1. 6KV §ER1O 16920 u a7 " Ry
27644 4 . 001 uf 1000V 1 ER20 17596 " 1.2K ¢ " %
: 28911 n . 002 uf 6KV F AR21 18320 " 560 o 1/4W fo
qcas 24850 " Variable 1-30 pf ! Aro2 18954 d 8.2K " 1/2W g%.
|Cc416 24458 u .02 uf 150V F ipes 17596 L 1.2K " n \Of
1 C47 27345 f .02 uf 100V HdR1201 | 17936 *' 47 " 1/4W é
qC48 27345 f " " 14 Rriz02 § 18253 " 33 " "
fc4o 27345 " " " #AR1203 § 17041 " 106 " "
C50 28337 " 247 uf 50V EAR1204 | 17936 " 47 " "
$£C51 27321 i .01 uf 12v R1205 | 17431 " 27K ¢ iw
§C52 26822 ¥ Variable 2.8 pf R1206 ] 18332 f 180 1 3w
jC53 28246 " . 0024 uf
C54 26822 " Variable 2-8 pf S4 32534 § Switch Slide
C55 28866 i 510 pf 500V Sw4 33540 %  Driver Tuned Ckt.
BCS56 27357 " .05 uf a5v SW5 33540 i Driver Tuned Ckt. Tap Selector
g C1201 | 25098 " 500 pf 500V SWé6 33526 o Fi Network, Input I1
§C1202 | 27345 " 02 uf 100V SW7 34348 " Pi Network, Five Tuning '
C1203 | 28634 " 10 pf 300V SW8 34348 " Pi Network, Coame Tuning *(A&P&ﬁﬁioﬁiﬁgxsfﬁgm% g:iﬂngIO PESIRED TP FOR FREQUENCY CUSTOMIZING
$ C1204 | 24020 " 150 pf " SWo 33526 " Pi Network, Ountput #£%FIXED CAPACITORS ADDED WHEN REQUIRED FOR FREQUENCY CUSTOMIZING
C1205 | 27656 " . 005 uf 1000V (SEE DRIVER & PA CUSTOMIZING CHART)
C1i206 | 27656 " " " Vi 76669 § Tube Electron  6883B
§ C1207 | 28624 " 680 pf 500V va 76669 " " "
C1221 | 28894 " Variable 8.-60 pf 500V V1201 | 76683 " " 12HG7
thr P. C. 1
c1a30 - 57769 | ALC Detoctor Ass'y # 2, DRIVER AMPLIFIER & TUNED CIRCUIT
%1231 Capacitor - Frequency Dependent - See
thru Customizing Chart {Section VHI) -
C1240
4 C1301 Capacitor - Frequency Dependent -See
% thru Customizing Chart {Section VIII) i
4 C1330

# CR2 40282 | Diode, Zener Z4892
{ CR3 40282 " " "

{Cr7

8 thiu 44290 " 1N914
CR10

-3 99362 | Parasitic Suppressor
qE2 99362 o "

lx1 66286 | Relay

f 13 56061 | Choke 2.5 mh
EL4-15 62931 Inductor Air Wound

8 11201 | 56384 | Choke .5 mh

M 1.1202 | 62943 | Inductor Air Wound
X 63181 | Coil, Variable

10245 ] P,C, Board Driver Amp
10246} P,C, Board P, A, Tuned Ckt.

33590 Potentiometer 10K

17742 | Resistor 18K ohm 1/2W
18538 " 10 " "
18538 i 1] H H
18538

18538

P. C. #13, POWER AMPLIFIER TUNED CIRCUIT

16607




CEYECTOR )
e e i e e e e e e e e e e e e e - METER DRIVER
I 8 i B Sefiw few
[ < : A
i VARIABLE i FINAL. AAARLIFIER, flcf.é;-’.é?‘.’ » ..g) SS—ON.;?E
£2\ ™ =3
fiate St " ~F0pf -, .
A IO . &4 £5
\ L2041 swa ® WS fint S sy 5 Erh (FIME Temiinig) (COARSE Tminig)
| I50PF % +800VoT caa
3 ! O P Y ! | Ci321- (330 LIZ00LIBIG
E { ; LiROZ : i 0(:04}3 ;L COQ"Z BB KV L_ U T _____.J:- R Cf.‘%/"z{_ —(TRAS
b mmABLE ! ; ’ LeKy | hEPUT ! VARIABLE | A
| | Al Cizao] | ; IC1E01- L7310 S = 7T ciznciszgl
| g ¢ )\f)‘ & i | 3o - (1Ot (l)LO( T (@UTF’U 24
| i i | WG | BWT SWE | [ HWD |
| I leged ! ! L ey
l T ; ¢zl cizgo | [ | P
FIYED | n L
i 2 s ) ol lpo—it——-e |
| T A | T ! Lo 1
| DRIVER | o | |-s2we | | ! i ey |
I o #I00 ¥OL T ' 1 1 |+ E | N
o | ol ol ]
! crz03 % -~ } ! e |
| opf o | 5RS | ! L
20z crzol 201 Cf ! % & ‘ BN | TORECEVER
| é_ﬁggﬁ 8 v o !:,5«97/: )'-?x ; | epemcd] o | o) : ! | m] p£w|
] V6 () s 53 500 | L e G
o | l ] | -3 l -1
| §IZ05 r [ A7 70 AMTER
Ri2o! Ri203 A | ' ] i | { SYSTEA
P 27K/IW 1A eI} | O | o — !
i e
i T : Q 3 1.1\?/?%(\3« S8 T é | ; | , ——i % 7
| i ){)’ | PEIECION7 s E oY o o] &) : E € ® t %
| [ i
| Lo | £ | 1 e aat SR
| /97 T i pCfa  afouteur | ‘ E [
| . ! } =3 e | k| o o ot |
| : |
; | | (P
o] | i I
| s 1|9 | Ll T 1L
‘ . ;,\;1 : 3 | o O e — | T I LS
' : 1,5,8 | ! ; 2 FAD P
| o T ! |
i i | !
4 = | E :
; crzoe | T el E l I ; o ol e T
ons5 T | = 1 |
| /;7 o) o be Rré - | | P |
f cigao 1 T oae LO Do w ! ]
| 5 ¥ N Il N s A4 T R 548 4 G | )il (o | Qo e I
| : to o o 77 ?7 L E
: CI207 L ] : K77 PC-/3 7 |
| 680 i RI7 o~ I S et U
| L 5:’ )?f/ 24552
‘ PC‘/2 ~~~~~~ ___l f?/s '~
PR MY e omm e e s e e e s s st | s e s i et mimh e s s e e BIAS AR 24692 [w] Q
O o AW ANV BELECT ALL ORIVE
BI/L g:r A3 JIo(B) T EXCTER
AD oK FROM PWE SUPFPLY voe JE (F)
™ 5 SCREER & DRIVER
e B e
i L)
=303, AN Jo (10} '
PY iy ol &
\ ALL RESISTORS K2 W, ALL CAPACITORS
! Ve Ml ST INAF UNLESS OFmERWISE SPECIFIED
l = |7 v s
/')7 CHASSIS GROUMD
| .0z [ kcar  cas cap L A wmwus
; .oz o Lo2 =
! L | /J? /J; ¥ _SELECTED VALUE
i I
] Fad l I
| | [ mees & s &
I 186 5w DIAL, T METER | |
BCAR EIGHT [ LIGHT
e T e
i



PART
NO. | DESCRIPTION

: 97767 | P.C, Board Ass'y with all components
| PC#14 {10327 | P.C, Board for 97767 |

C1401 §128337  Capacitor .47 uf 50V

1402 124472 t 2.2 uf 15v

§ C1403 [28753 " 6.8 uf 15V

) C1404 {26913 " .02uf . 25V

{1 CR140140508 | Diode, Zener MZ4625 |

i CR1402] 44290 " INO14

{ CR1403 40464 Mo Zemer 1IN962B

| CR1404 44290 " 1IN914

| 1C1401|44446 | Integrated Circuit CA3005

T R1401 {18306 | Resistor  5.6K ohm 1/4W
H R1402 §34441 Potentiometer 10K ¥

E R1403 |33849-6 1 2K M
HR1404 |33849-4 " 108 o

i 21405 | 17481 | Resistor 6.8K * 1/4W
§ 1406 117807 i 2,2K "
3 R1407 §17807 i 2.2K * n
§ R1408 17041 4 0% = b
dR1409 118306 oo 5.6K * at
ERI1410 |17041 " 10K n o
dR1411 17077 " 4.7 © n
1412 17352 i BRE ™ l
A1R1413 118992 1 390K " i
001401 {44587 § Transistor 2N4288

101402 |44393 " 2N4303

3
R0
AM SELECT 56K . grny
©a VA~ IV 2M42ER
WV rigoz o]
C1aon CRIA0I 0K ‘ 552??34““ 104
A7 I ME4625 RI40B +|CI02C n1a 1y A .02
. - 10K - 47K _ T
A DET - - 2 5%
INFUT X b
! b 04 ALE
CRI40a 5 OUTPUT
= INGI4 i
: 21409 RI4IGC I RI41Z
S8 DET 7 : RI405 S.Gl 10K, GBK H_cuo3 {RIH3
INPUT s ; ©.8K i T 6.8 330K
RI0B L g 5% 7 3
K CAB005 o g
! o CRIGOZ
“ B INGI4
- RIACS -
2.2K
NOTE | 15%

LLALL CAPACITORS MM f UNLESS NOTED : —_—
2,ALL RESISTORS IN OHMS I/4W 1 |07 UNLESS NOTED

:

P. C. #14, ALC AMPLIFTER



T

DESCRIPTION

. 99765 P,C, Board Ass'y with all components
EPC#15 | 10106 P.C, Board for 99765
§ 1501 | 28038 | Capacitor 68uf 15V
B 1502 § 283587 " A7 uf 50V ' REC
§ C1503 | 27010 " daf 12V ‘ \00QO0OOO0COO0
i C1504 { 28337 " .47 uf 50V 2 3 4 5 6 7 8 9 0
§ k-
} Cr1501 24290 | Diode 1N914 000 Q000000
§ thr | JUMPER
i CR1514
B11501 § 56213 | Choke 10 mh
B R1501 § 17041 | Resistor 10K ohm. 1/4W
B R1502 § 18667 " 2.7 1 "
 R1503 § 17778 " 220K ¢ "
g R1504 | 17132 " 220 v "
f R1505 1 18186 " 1,28 "
§ R1506 | 18162 " 8.2K o "
B R1507 § 17807 n 2.26 ¢ "
W R1508 | 17156 " iK v "
E R1509 § 18796 " 68 "
g Q1301 § 44252 Transistor 2N3646
g Q1502 | 44393 " 2N4303
E Q1503 | 44434 " MPS2925
CARR R AT U
CARBHER ATR Sy wIOLREE Aue &d 7% s HOTOAIIT g
2 "g'ff“” <R ;‘5/: _o;wz SELERT fw,«:ﬁay = 12 e oo %
1 15 130 S5 0F)
CRYS/E _
o pgg (4 | ﬁ&FOMJ,{;/ch/ 14O B0 5 ()
%{/ggf “ i &eer C:' ﬁlﬁ/g &8 Ty
< : X ;
R S G Sk 7 o | o A Q70 PC Sy
TELTH ffgfgﬂ/ L —Ofg © O 3 og?ﬁ TELTX
Pfitnr R ST o CRSOE
a7ﬂ"-j: © - CRASDS
= Cr503 a o 5 e —
= ol o
ORLST
o o
o o =88
lfoz & o g P
= 4- 7 035 7B A (R 7B P2l ) T
AT BDE T BEUIELCH o] o oo
LETECTTOR AT CONTEOL REC rx
CHGAL JEELECTER,

L TPNERISE AOTED ALl RESISTORS
eI L ST S OAAS, ALl OO TS

P. C. #15,

e s SO GERE e

AUDIO PRE

AMP AND CHANNEL CUSTOMIZING




C1603 ] 28038 L
C1604 | 27400 "
1605 | 28014 n
C1606 § 27357 "

F1601 | 875391 ) Fuse

C1601 ] 28337 § Capacitor

97768.2] P,C., Board Ass'y with all components
Pc#16] 10324 | P.C. Board for 97768-2

A7 uf S0V
68 uf 15V
15 uf 35V

100 uf 50V

05 uf 25V

1.5 amp

i R1601] 18992 § Resistor

{ R160Z ] 34506 | Potertiometer

4 R1603 | 18411 | Resistor
R1604 | 172594, W
R1605 §33849-4) Potentiometer

IC1601 44604 { Integrated Circait BHA-C002

390K ohm 1/4W

100K " 1/2W

470 v 1/4W
27 HI 7"
A0K v 1/2W

b
th
w—wJ
W
N

L""“""‘—'l

FROUT FULEL. o 7oL, |
(VoL LMAE) |

ALTES

\7 /5

5

RISOS

IOK T i/
2 | BHA-LOOE
3
7

S SiolDf
MV

F il
/Ea

[air e

— 2y

\ép

BROWN REVISION

7O SFEARER.

=
/0

BR0AL

L ALL CARR AL il LRALESS ADTELD.
Z ALl FPES IS OHRAS e W CACEOAS LD LRALESS AOTED.

P. C. #16,

AUDIO AMPLIFIER

o/
Fag o ta¥s]
OS5

G5



DESCRIPTION
EC1 24707} Capacitor 50uf 50V
§ C2 28923 I 500uf 50V
C1701 | 28509 " 60uf 450V
17021
g C17022| 23876 " 30+30uf 500V
B CI801 | 24549 " 10uf 150V
C1802 | 24549 " 10uf 150V
BC1803 § 27292 " 250uf S0V
C1804 § 27292 " 250uf 50V
C1805 | 28014 " 100uf 50V
CRI1804 40335 ] Diode SCEC
CRI1803 40335 " SCEC
CRI803R4 40335 " SCEO
CRIB04 40335 " SCEC
| CRIBO 40165 " 104
 CR1306¢ 40397 " 1N5400
CRI807 40397 " IN5400
CR1808 40397 " IN5400
CRIBOY 40397 " 1N5400
CRIBIY 40397 " ING400

AC POWER SUPPLY

CRI81Y 40490

" Zener 1IN5358B

K1801 | 66456 ] Relay 4PDT
L1 55988 | Choke 1.5h
12 55990 g 0.6h
¥ P10 75158 § Connector 16 pin
j P12 75184 " 3 pin
o1 44355  Transistor 2N3054
f R~ 19013 § Resistor 30 ohm 10W
j R1801 | 18588 " 5.6K ohm 1/2W
 R1802 | 16308 L 100 ohm 3W
| R1803 | 16138 " 75 ohm  5W

l T1 49032 1 Transformer, Power

PC#17 | 10302

¥ pcpis | 10244

oA
B
=
&
B2

977611 P
P

98771 § P.
P

» #17 Ass'y with all components

. #18 Ass'y with all components
+ Board for 99771

C

. C. Board for 97761
C
C

T e A L

Hi B+

Lo B+

BiAS

R/T RELAY

PTT SWITCH

TO OVENS
FILAMENT

A+ TO RELAYS

At ANTENNA COURLER
1OV TO ZENER

A -

FILAMEN TS THRU 53
AUDIO AW

CINPUT
GROUND
AC INPUT

P. C. #17, HIGH VOLTAGE FILTER, AC POWER SUPPLY
Tt 5 Wigol
CRIBO-CR IBOA PIC
| SCEOE) | 8O0V iy
21 )’/ crror L+
! &0 T L) LSH 400
! P Y ¥ iio
\ - : Crroz-s 2 Tk pempzz !
T mmon had =
éj\e{‘\.%sw =62V
2 CE’\80‘5 ceor | cigoz BiEat
& 1004 ’Pn e ’P e KIs0! &
?% = i aaaal zav | .
4@ % ko] . 28 VAC -
1 1AVAC |
C.iz 28V |
A7 CRig{d
k] ) ﬁN54OON 28
N + A%
|tz s
4 = + csos i T a4
2 750 /;250 So/ow s
CRIBOG-CRIGOT /;L savAC
INS300 (4 i
21v
16
[ o el
500 T RIBO2 - ZNBOS4
50\;/7L 1003w
<) i CRIBII
S0/50V INEASS®
GoLh
CENTER
SILVER
NOTES /77 Ptz

L FOR 1B VAC OPERATION, WINDINGS (42 AND 34 4.
ARE COMNECTED iN PARALLEL.

2.FOR 230 VAC OPERATION WINDINGS 142 AND agd
ARE CONNECTED N SEZElE‘.‘:.

3. UNLESS NOTED ALL CAPACITORS (N wf.

C. #18, P. C. BOARD, AC POWER SUPPI

AC POWER SUPPLY MODULE



DC Powar Supply Module
;* GCOLLECTOR -«|~« .
DESCRIPTION I ATEELAYS - @
C1 28923 § Capacitor S500uf 50V
Cc2 28337 f 0.47uf "
(24 & 32 VDC)
c2 24575 | Capacitor 47uf i
(12 vDC) 5
C3 27204 § Capacitor 0.068af 300V 1903 . cr902 .
C4 27929 " 0.05uf 100V
C5 27929 " " ”
C1901 | 28014 " 100uf 50V
C1902 | 28014 " " "
C1903 | 24707 " 50uf n
C2001 | 24484 " 4uf 500V ;
C2002 | 24484 " 1" no £MtTTER BASE :i; £
c2003 | 27852 " Buf 200V o Y aRb s :
C2004 | 27852 " " " ; SUMPER (24 ONLY) +
C2005 | 24408 " 0. laf 75V B
CR1 40165 Diede 1004
CR2 40165 " B
CR3 40509 " Zener IN3367B P.C. #19, VOLTAGE REGULATOR, DC POWER SUPPLY
CR1901] 40490 " " IN53588
CR1902} 40505 " H 1N5347B ]
CR2001) 40335 " SCEO P.C, #20, P.C, BOARD, DC POWER SUPPLY
thru
CR2003 ,
K1 66016 | Relay SPST ’
i1 56372 | Choke 10uh _ ! !
12 93772 " 9mb : R e T . mo
‘ ! ‘ ol Popa OB || i Bt
§r10 75158 | Commector 16 Pin PYI ' 3 ~ PRy i d.czoo
§riz 75184 n 3 Pin msass Tl i z 53 oRm 2003 5d0v 22 g
g : GRD * S LYY c2poe lo| wo &7
o1 44381 | Transistor 40251 53678 M___vg /;g s0bv
Q2 44628 " 2N5435 (12 VDC only) PSR oer _3§ RED
103 44628 n " " o058 & wwm #2004  (R200% ;é-z\?jc%‘%u‘ 23
1G2 44630 " MJ302 (24 & 32 VDC only) R ? PR s Sy poppell T oioon S By
fos 44630 n " X [ 2t T edev
R1 19099 | Resistor 2 chm 10w TS
R3 19104 " 75 o " HREZON  RZOW )3 AT O AUDIO AP
R4 19087 " 150 » " e
RS 16918 | v 2.5 v " oy [
R6 19001 " 40 » " 1 via T& REGULATOR
7 19001 It nooon n .
R1901 | 18863 | n 120 © sW e 2 ey
R2001 1 16994 " 22 M oW RZOOS | R0IO e 40 BEOIBXIWKT §ips 70 @gy AYS
R2002 | 18526 " 470K " " ozslaw orsisw 16 44% %Q‘;‘i%‘ b
R2003 | 18784 X 150 n tw . p— B b
R2004 | 18538 o T 1/2w - : ety i
# R2005 | 18588 o 5. 6K " . = B g | 7 RELAY
r2006 { 16011 " 150 o AW ey & [ 14V ovEN
§R2007 | 19063 | v 50 SW "  Sp008 g0 ._j%__Lt_% TS ) A AN
st} SOHOW 0 7
R2008 | 16841 " 50 ¢ 10w BOow Jﬂwlﬁ FELAVZ PINZ V20! FINATHAY 53]
: e EE TR 2 [ FILAMENT (VIZOL PN 6)
11 49020 | Transformer, Power W A BLU/WHT Z ii\ég:;‘:‘en
) Ly o
a oLy
{ccio | 10518 | i, Bowd iy appae | cmpORERS B ERT S ey ”
: el BOErd IOy : sov ] -
97757 | P,C. #20 Ass'y with all components noTe 777 77 BQCH%SW EROUND
8 PC20 10243 | P.C. Board for 97757 ALL CAPACITORS 1N f UNLESS NOTED.
3 3, 4} TERNINALS 1-104 A-D ARE LOCATED ON TRANSFORMER T)
3 m TERMINALS II-B38 ARE LOCATED ON RC.-20
<) TERMINALS 39-44 ARE LOCATED ON PC1O
44 ALL OTRER TERWMIMALS ARE CHASSIS COMPONENT S
3. &%EF%L\Y;{Eﬁ INDICATE JUMF’ERS FOR, VOUTAGE

- | {2 VDC POWER SUPPLY MODULE SCHEMATIC



CRZOO-4
1_’RED aieo Jaks
R2001 i
AR OB i et
22 fovs
4 REOOL. czo
ez 1 em FI0K[IN oot
moga2 ¥ RN R2OG3 500V 22 e »
0
I SO L czooe o ®
500V
RED
Y . th)ﬁ&
R2004  CRZOO B6 W 2.3
F GR2 5 WEY i AN . SEN 2 | Biag
20 o/ pw  stEe | ce003 Lceooa
8 200V /; 28ov
i BLx
YEL
M 58
s REON ROV 13 — SERIWATL | A% o AUDIO AwE
0.25/3w [0.25]3w RiDO1L
rormN
e deleid
CRigO BLYE
A, 1170 REGULATOR
a3
cRigo2
2mh
' el B
rzoos | R2OID e e A0 BEDIRARIWNT! o1 s 1oy mEL Ay s
@ 0,25/5W 0.2/ 16 44# X %100
Sov sov BLR/BLK AT ]
5 R2O0G
2‘1;50 e M2 s PTT swiTen
e B:_‘: RIT RELAY
DIy
S JERIVNELL ¢ | ey oven
_ o 008 25 ogwnaww‘;: 15| FILAMENT (/i Bt e vE Pin T)
ngg\“/&qu ﬁgla FILAMENT (V1201 Piv 53
33 |14 | FILOZ PR 2 ViZOIPIN 4 THRU 85)
3° ta FILAMENT (VIZO1 PiN &)
A 2BV OVEN
39
: BL“"W“T z|AY couPLER
B N V)
Zht - SOLD ) v
55 el 4 i oun
- BT seeT 5B % s B P
=& @ - - CUABHLS GROUND
N - 7 \F’.I?-..

ALL CﬁPAC\TOR“: WNLUF UNLESS NOTED.
.» 33 TERMINALS 1-104 AcD ARE LOChTEb ON TRANGSFORMER T
b) TERMIMALS 1-38 ARE LOCATED O RO
Gy TERNMINALD 3944 ARE LOCATED QN ~19
43 ALL OTHER TERWVINALDS ARE CHASSIS componzm-rs:
. Esou) LINES MDICATE JUMPERS FOR VOLTA
CLETOIIETNG

24 VDC POWER SUPPLY MODULE SCHEMATIC

NOTE S

CRZOOM&
RED PO

scko
V] : R2001 2) -
A OF%L )y | et
ﬁ( =Y gaoon 2001
F:)

‘7 FI0K[2W =
R2.00% BOOV 22
musoa oRN 5 YEL L o] Lo
8 Bajn A 2002
T 4
Bo0V
777
RED
S RZO?“J)
R2004  CRZOOS 56K /5w 23
o v REOC & A L1
20 /3w scEo ch,goa 1 cegoa
/; 20OV % 2OV
BLK
f1e) 38
W RZON  RZOW 13 %] AT 1o AUDIO A
G.25 3w Eizslaw e
caoos ot
VIO 1|70 REQULATOR
i
5 o
& !
RZ005 | R2ZOIO I Mg SARS AQ. PEDIBVRIWNT] o) %+ mEyL Avs
—— PR S R ‘_Lcasoz
4 0.25[3W 0.251BW 16 44 = Iee S
S0V aOV BAK /B bR ala-
15 REOOG | i 221 sl FTT gwiten
SO !
45
: PTa— ELEY 4 | miT meLmy
S ;i;::: 6l1av ovEN
O——L——
75/10w 24 RECOB 28 S 1S ] FILAMEMT £V PIN 2 V2 P1w )
pERR 22 BRENMNT -] oy st (o Piw B
a8 2a BUSIYNTL o 1 FIL{va PIN 2 VIZ0L PIN 4 THRU $3)
2007 EES 28 HET 2| FILAMERT (V2O PIN &)
L BO/SW 22 35 RED) 7128 v OveN
21 7 BLU/WHTS 5 | o+ coupLeR
2o N ook
5] + GOLTY | St
55 1+ \WOun,
c Hoes 1 -
- ~ ca % oot 2T im,éﬂ:l%&. A
@ : CHASHIS GROUND
5 1) /77 VAR

L ALL CQPAC\TOF{‘": I F UNLESS ROTED.
2, 2) TERMINALS 104 A-D ARE LOCATED ON TRANSFORMER T
b} TERMINALS 1~38 ARE LOCATED ON RC~Z20

-9
d‘) ALL OTHER TERMINALS ARE CHASSIS CON’IPONE.N“\'%

3. ‘BOLD LlNES, 1ND%€A‘FE JUMPERS FOR, VOLTAGE

CUSTOMIZING

32 VDC POWER SUPPLY MODULE SCHEMATIC



DESCRIPTION n

P.C. Board Ass'y with all components
P.C. Board for 29396
Capacitor, .47uf 50V
FET.  2N4303
Resistor 12K Ghun 174w ‘ PC-21, SQUELCH COMTROL
" ! J_GK " 1
" 2.2K » '
10K ¢ "
1GK Hl 1 :

16 @ VOLUME CONTROL
C2101
_47pf
® A% %u A+ i0V
R2101
2K AUDIO P
DI RE AMP
O s
R2102
[OK

@ pPC-4(P)

| GND
®

PC-21, SQUELCH CONTROL
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1. ALL-RESISTORS IN 1/4 W, ALL CAPACITORS IN uf,
ALL INDUCTQRS IN uh, UNLESS OTHERWISE NOTED,

2, PC 8 LOCATED IN CHANNEL OVEN,

3. PC 10 MOUNTED IN OCTAL OVEN; X3,
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~ ADDENDUMS

- Information contained in this section
‘... supplements the information contained
- .in ‘the manual. References to this
_.ffsection may be indicated where neces-
sary in the manual.







SUNAIR ELECTRONICS, INC, ADDENDUM 1
MANUAL: GSB=-400 DATE: 6E=2-71

REFERENCE: COMPONENT ADDITION TO PC-3
REVISION:  RED

PURPOSE : CHANGE AGC~2  THRESHOLD
MANUAL REFERENCE: SECTION IX, PC-3

TEXT: C~325, 6.8uf, 15V TANT, CAPACITOR, SUNAIR PART NO, 28357
CHANGED TO SUNAIR PART NO, 28753,
REMOVE JUMPFR AND REPLACE WITH 47 OHM, 1/4W PIXED COM~-
POSITIOCN RESISTOR SUNAIR PART NO, 17936 AND REFERENCE
DESTGNATICH w~331,

/T JUMPER

'j{’ﬁn
lwi
Wy I
31} ;
i){- H
i
’q‘\w/
P
SUNAIR ELECTRONTCS, INC, ADDENDUM 2
MANUAL : GSB~400 DATE: Gm2=T1
REFERENCE: COMPONENT CHANGE ON PC~7
REVISTION: RED
PURPOSE: INCREASE GAIN OF EXCITER QOUTPUT, BY USE OF HIGHER

CONDUCTANCE DICDE,

MANUAL REFERENCE: SECTION IX, PCw7

TEXT: REPLACE DIODES CR-~701 THRU 723 SUNAIR PART #44290 WITH
IN914B SUNAIR PART 40510,



SUNATR ELECITRONICS,

( ANUAL: G8B=-400
REFERENCE:
ECN D64-008
PURPOSEY

i

IR, ADDENDUM 3

A
i,

DATE: 6=16~71

VOLTAGE REGULATOR ON 12VDC POWER SUPPLY MODULE AND

WIRING ON GSB~400 CHASSIS

TMPROVE REGULATION OF THE +10 VOLTAGE ON THE
RECEIVER/EXCITER

MANUAL REFERENCE:

TEXTs:

SECTION IX, DC POWER SUPPLY MODULE AND
CHASSIS WIRING DIAGRAM

T 12VDhC POWER SUPPLY MODULE
A} ADD JUMPER BETWEEN TERMINALS #42 & 43 ON
PC~19
B) CONNECT EMITTER OF Q1 TO PIN 1 OF P10,
REMOVE JUMPER BETWEEN TERMINALS #51 AND
54 AND THE WIRE BETWEEN THE EMITTER OF
Q1 AND TERMINAL #41
) CONNECT COLLECTCR OF Q1 TO PIN 16 OF P10
Y DC POWER SUPPLY MODULE {ALL VOLTAGES)
A) MOVE A+ WIRE FOR PC~19 FROM THE JUNCTION
OF L1 AND C5 TO THE P12 SIDE OF Ll
B) CHANGE R2007 FROM 50/5W TO A 20 OHM/3W

RESISTOR SUNAIR P/N 17558

IIT GSB-400 MAIN CHASSIS (12VDC ONLY)

A)
B)

ADD JUMPER BETWEEN TERMINAL 1 & 2 OF R4
ADD JUMPER BETWEEN PIN 4 OF K4 AND TERMINAL
#2 OF PC-16

ST



SUNAIR ELECTRONICS, INC, ADDENDUM 4
MANUAL: GSB-400 - DATE: 6/30/71

REFERENCE: COMPONENT CHANGE ON PC-1l1l, RECEIVER OSCILLATOR

REVISTION @ BROWN
ECN 2 064~010
PURPOSE: IMPROVE OSCILLATOR PERFORMANCE AT LOW FREQUENCIES

MANUAL REFPERENCE: SECTION IX, PC~ll

TEXT: REPLACE CAPACITOR C1136, 6pf SUNATIR PART #25036 WITH
9pf SUNAIR PART #28636,



SUNAIR ELECTRONICS, INC. ' : ADDENDUM 5
MANUAL: GSB-400 | | DATE: 10/26/71

REFERENCE: Component Changes on PC~1, 2, 3

REVISION: PC-1 "Red", PC~2 "Red", PC-3 "Orn"

PURPOSE: Gain and Noise Figure Improvement

MANUAL REFERENCE: Section IX, PC-1, PC-~2 and PC-3

TEXT: R 2039 Changed from 100 ohm to 220 ohm Sunair Part #17132
R 205 Changed from 330 ohm to 180 ohm Sunair Part #17522
L 205 Changed from 6.8 uh to 4.7 uh Sunair Part #56425
Addition of C 239 7 pf Capacitor Sunair Part #28858
R 323 Selected Value (Nominally 5.6 K)
R 337 Selected Value (Nominally 4.7 K)

Q201

R



SUNAIR ELECTRONICS, INC, ADDENDUM 6
MANUAL: GSB-400 : DATE: 7/30/71

REFERENCE: Carrier oscillator and clarifier

REVISION: Brn (PC #10)

PURPOSE: Improve linearity of clarifier and extend range of
frequency adjustment in transmit function.

MANUAL REFERENCE: PC #10 and wiring diagram

TEXTz: o
WIRING DIAGRAM: L) changed from 270 uh P/N 66470 to 430 uh #5% P/N 6591
(Ref. Only) R8 changed from 33K ohm P/N 17792 to 100K ohm P/N 17039

PC #10 See following schematic diagram and parts list



C1001 § 26913 | Capacitor, .02uf 25V
.C1002 | 28869 0 . .0018uf - ¢
cio03 ! 28741 " Variable 3-9pf
C1004 1 28648 " 12pf 500V
C1005 § 28862 " 240pf 500V
C1006 { 28131 u 110£ 500V
CRI00% 44250 Diode INO14 * coxos oot
!Rﬁ.\llslc
L1001 | 65908 ] Choke, Molded 82uh+5%
01001 | 44484 | FET 3N128
Q1002 | 44331 | Transistor 2N3643
R100t | 18148 | Resistor 680K ohm 1/4W !
R1G02 17247 " 1.5k v "
R1003 17089 H 3.3K ¢ ",
R1004 17089 " © B.3K ¢ " . .
R1005 17118 " 100 " "
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SUNAIR ELECTRONICS, INC. - ADDENDUM 7 .
MANUAL: GSB-400 . DATE: 9/1/71

REFERENCE: High voltage zener diodes on power amplifier.
REVISION: Serial No, 171,
ECN: 064-014

PURPOSE: Zener diode 74892 P/N 40282 discontinued,

MANUAL REFERENCE: Power amplifier schematic, spare parts list,
: . -page IX-2, parts list, page IX-8, ‘

‘_.TEXT: CR2 changédgfrom Z4892 P/N 40282 to IN3008B, P/N 40506.

CR3 changed from 24892 P/N 40282 to IN3009B, P/N 40507,



SUNAIR ELECTRONICS, INC. ADDENDUM 8
GSB~400 . DATE: 8/27/71

REFERENCE: Microphone amplifier PC-5

REVISION: (1) Brown (PC~5)

(2) Brown(PC~5) with revision E printed circuit board
"ECN: 062-138 T -

PURPOSE: (1) Reduce input sensitivity of audio amplifier
(2) Inprove linearity of amplifier below AGC threshold

MANUAL REFERENCE: PC~5 schematic; installation and checkout pro-
cedure page II-5

TEXT: (1) R502 1.5K P/N 17247 changed to 680 ohm P/N 17663
(2) Add capacitor 6.8 uf P/N 28753 from emitter of Q507
to ground '

NOTE: The microphone amplifier is equipped with an AGC loop to

maintain a constant amplitude audio input to the balanced -~

modulator regardless of microphone gain variations. How=
ever the loop gain of the system is high enough, that the

aid of a noise-cancelling type microphone, in that case,
a reduction of R502 reduces the input sensitivity and
makes the system less susceptible to ambient noise.



SUNAIR ELECTRONICS, INC. o ADDENDUM 9
MANUAL:  GSB~400 ‘ _ DATE: 8/27/71

REFERENCE: All amplifier, PC-6
VREVISION: Red
ECN: 062-138

PURPOSE: Maintain all operation at below input voltage. Replace
transistor Q-604 -

MANUAL REFERENCE: PC-6 Schematic Diagram

TEXT: Add Zener Diode CR605 pP/N 44305 from the emitter of Q604 to
- ground. _ :
Q604 2N4288 P/N 44587 replaced by P/N 44678



SUNAIR ELECTRONICS, INC, ADDENDUM 10
MANUAL: GSB-400 , DATEs 12/1/71

REFERENCE: Replacement of Transistor
REVISION: Yel(PC~3), Brn(PC-14)
ECN: 062-136

PURPOSE: Item discontinued by manufacturer

MANUAIL REFERENCE: PC-3 and PC-14

TEXT: Transistor 2N4288 P/N 44587 replaced by 2N4249 P/N 44678



SUNAIR ELECTRONICS, INC. ADDENDUM 11
MANUAL: GSB-400 DATE: 10/19/71

REFERENCE: DC Power Supply Module

ECN: 064-016

PURPOSE: Add Reverse Polarity Protection

MANUAL REFERENCE: DC Power Supply Mcdule

TEXT: Add diode CR4 P/N 40414 from A+ to A-



f
SUNATR ELECTRONICS, INC. ADDENDUM 12
MANUAL: GSB-400 | DATE 3 8§/24/72

I3

3

REFERENCE: PC~20, P.C. Power Supply

REVISION: Brown
ECN . 064~022, 064~024
PURPOSE: . .a) Increase reliability of Power Supply

b) Increase-filament voltage on driver amplifier tube
é :
MANUAL REFERENCE: D.C. Power Supply schematic, parts list.

TEXT: a) R2004 changed from 10/10%/kW /N 18538 to 1K/10%/%W P/N 16748
" R2005 changed from 5.6K/10% /%W P/N 18588 to 3.3K/10%/%W P/N 18409
b) R2008 changed from 50/10W P/N 16841 to 40/10W P/N 19300

SUNAIR ELECTRONICS, INC. ' ADDENDUM 13
MANUAL: GSB-400 DATE:: 8/29/72

REFERENCE: GSB-400 chassis wiring
ECN: 064-023

PURPOSE: To eliminate turn on delay in transmit power output

¢

MANUAIL REFERENCE: GSB-400 transceiver chassis wiring diagram

TEXT 3 Remove wire from R4 (2) to PCl4(3)
add red wire from PCl4(3) to JA(F)



SUNAIR ELECTRONICS, INC, ADDENDUM #14

MANUAL:

GSB-400 DATE: 12/1/72

REFERENCE: Balance Modulator, Diode Ring, M501

“ BCN:

054~-038

PURPOSE: Module M501, PN 40311, Package Change

MANUAL REPERENCE: PC-5 Schematic Diagram

TEXT:

DICBE RING
T05 PACKAGE
BOTTOM VIEW

NOTE:

The modulator diode ring package has been changed to a
TO-5 package. Schematic diagram and modulator connections
are as shown below.

It will be necessary to form the diode ring leads in order
to pair 1 with 7, and 3 with 9 to conform to the p-¢ board
configuration.



s



SUNAIR ELECTRONICS, INC, ADDENDUM 15
MANUAL: GSB-400 DATE: 12/6/72

REFERENCE: DC Power Supply Modules
ECN: 064-025

PURPOSE: Improve reliability of power supply during low
voltage starting condition

MANUAL REFERENCE: DC Power Supply schematics and parts list

TEXT: Add capacitor C6, 1 uf/100V P/N 27230 from ceollector
of Q2 to collector of Q3



SURTALL BLEQTRONICS, IHC,

GHEB- 400

REFEXENCEs Component changes on PC-3 IF Amplifier

REVIEION: Green

PURSQSEE Eliminate interference with coverx

MARUAL REPERENCE: PC~3 IF Amgliifiesx

TEXT: €301, €302 changed from .Q2uf 100V P/N 27345 to
.02uf 25V P/N 26913

0304, C306, C311, €317, €321 changed from .05ul 235V
P/N 273%7 to .02uf 25V P/N 26913




SUNAIR ELECTRONICS, INC. ADDENDUM 17
MANUAL: GSB=400 DATE 1/4/73

REFERENCHS: Capaelitor value change

ECN: 064-027
PURPOSE: Eliminete carrier oscillator feedthrough in the 10 V trensmit{ line
MANUAL REFERENCE: Chassis wiring disgram, page IX-9Q, parts 1list, page IX-8,
PC~10 schematic,

TEXT: Change capacitor €35, .02 uf/100V P/N 27345 to a 0.47 uf /50V

P/N 28337
SUNAIR ELECTRONICS, INC, ADDENDUM 18
MANUAL: GSB=400 DATEs 1/8/73

REFERENCE: RF bypasses

ECN: 064~026

PURPOSE: Eliminate possibility of oscillations on an "AM only" chanmel
during transmit

MANUAL REFERENCE: Chagsis wiring disgrem, page IX-9, parts list, page IX-8

TEXT ¢ Delete capacitor Cél, C62 and C63, 0.47 uf/50v P/N 28337
Add capacitor C72, 0.47 uf/50V P/N 28337 from J2-C to ground
Add capacitor C73 and C74, .05 uf/1KV P/N 25206 from Jl4
to ground (gold and silver terminals)



SUNAIR FLECTRONICS, INC. ADDENDUM 19

MANUAL: GSB-400

REFERENCE:

ECN:

PURPOSE:

MANUAL REFERENCE;
TEXT:

DATE: 4/2/73

Component changes on PC-14, ALC Amplifier.

064=029

Disable SSB ALC smplifier during AM operation.

PC-14 schematic diasgrem and parts list.

Add diode CR1405, 1N9L4 P/N 44290 from R1401 and C1401
to pin 10 of IC1401, cathode connected to ICL401.

R1401 changed from 5.6K/10%/3 P/N 18306 to 1.5K/10%/3W

PN 17247,
CR1401 changed from MZ4625 to IN751A,

o



SUNAIR ELECTRONICS,
MANUAL: GSB-400

REFERENCE:

ECN:

PURPOSE :

MANUAL REFERENCE:

TEXT:

INC. ADDENDUM 20
DATE: 4/27/73

Balanced Modulator, Diode Ring M5LHOL.
1841.

Module M501, P/N 40311 &iscontinued py manufacturer.
PC-5 schematic diagram and parts list.

Change diode ring module M501 to 4 individual
diodes CR512 thru CR515, MBDl02, P/N 40528.



SUNAIR ELECTRONICS,
MANUAL: GSB~4Qu

REFERENCE:
ECN:

PURPOSE:

MANUAL REFERENCE:

TEXT:

INC, ADDENDUM 21

DATE: .J~-5-73
Component change on antenna coupler ¢~ nnector
064-031

Eliminate possibility of capacitor failuve due
to relay inductive transient.

Chassis wiring diagram, page IX-9, parts L.&it,
page IX-8, Rec/Exc schematic diagram.

Change capacitor C71 from .47 uf, 50V P/N 28337
to .02 uf, 150 Vv P/N 24458,

e



