sunair electronics, inc.

® 3101 S.w Third Avenue, Fort Lauderdale, Florida 33315 USA

INSTALLATION AND
OPERATION MANUAL

ASB-125,AS5B-60

SSB COMMUNICATIONS EQUIPMENT

THIRD EDITION, 15 MAY 1971
MANUAL PART NUMBER 0896550011



SUNAI{R ASB-125/60

TABLE OF CONTENTS

Kection

"

GENERAL INFORMATION. .. ..........

Introduction

Specifications

Bquipmeni Supplied

Eguipment Requoired But Not Supplled
Optionai Bquipment - '
System Description.

INSTALLATION AND CHECK OUT . .. ...

Unpacking .

i

RBection

Page

Instaflation Consiéefa@ns/

installation Instructitns

Luterconnecting Wiring

Checks and Adiustments After Installation

OPERATION. . . .. e 1T

General

Operating Controls
Operating Procedure

Legal Requirements for Use.

LIST OF ILLUSTRATIONS

Figure Page
L1 Mounting Detail, Receiver/Exciter . . . . . 9
L2 Mounting Detall, PA-1010B. . . . ... ... 10
1.3 Interconnect Diagram, Portable
ASB-1258ystam.. ... ... ae e 12
N4 Interconnect Diagram, ASB-125/60
Syatem ........ ... e 13




DR CASE OF DIFFICULTY

'iilf you% é&ﬁair E]ecfron}cs Inc. equipment, develops a malfunction,
fp]ease f0110w the steps out11ned below to expedite your equ1pment
-repaxr : S

'"ﬁaNote a1i of the symtoms of the problem, i.e, when does it occur;
i how coften; which modes of operat1on work, which do not; and
ﬁ];;anyth1ng else which might assist in problem solving.
-~ Note ‘model number and serial number.

‘When -and from whom (dea]er reprasentative or factory) equipment
‘was acquired.

3the_per1phera1 equipment being used in conjunction with the
‘Sunair-equipment. Is the peripheral equipment working properiy?

~After determining the answers to the above, contact your dealer or
‘representative -and .discuss the problem with him, he may be able to
~fix the problem locally, avoiding shipping delays. If it becomes
~-necessary :to return the equipment to the factory, please follow the
“procedures outlined in Section II of this manual.
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GENERAL INFORMATION
INTRODUCTION

The Sunailr ASB~125 and ASB-60 HF transceivers are light-weight
airborne, 10 channel (ASE-125) and 6 channel (ASB--60) single
sideband (SSB) and compatible amplitude modulated (AM) trans-
mitting-receiving systems for long range voice communications
in the 2 to 18 MHz frequency range. The systems consist of a
remote mounted power amplifier/power supply and a panel mounted
receiver/exciter.

SPECIFICATIONS FOR ASB-125 AND ASB~60 HF TRANSCEIVERS:

Type Accepted under FCé\Rules and Regulations, Part 83, and
87. ‘ . )

Fregquency Range 2 to 18 MHz (No channel freqﬁency‘
' restrictions) o
Number of Channels ASB-125 - 10 channels single fre- -

guency simplex with up to 8 chan-
nels double frequency simplex,

ASBm6O -6 éhannel single frequency
simplex with up to 6 channels double
frequency simplex. '

Channeling Time S Two seconds maximum
Modes of Operation . Compatible AM
| UsB
L.SB

TEL (Public Correspondence)

Input Power w'Rgceive‘ .0 amps at 14 volts (ovens on)
” . S

amps at 28 voltg (ovens on)

Transmit 20.0 amps at 14 volts
10.0 amps at 28 volts
TRANSMITTER:

‘Output Power . AM: 30 watts average carriexr power
L ' SSB: 125 watts PEP nominal



- Frequency Stability
'Sideténe
Duty Cycle

Output Impedance

RECEIVER:

Input Impedance

Frequency Stability

Clarifier

Selectivity

Sensitivity

"AGC

Audio Output

Audio Response

Audio Distortion

Spuriocus Response

Trudee

+20 Hz

Adjustable to 100 mw into 500 ohms

50%

50 ohms

50 ohms

8ingle Frequency Simplex +20 Hz
Dual Frequency Simplex +.0025%

Adjusts carrier oscillator for
voice clarity +150 Hz range

AM: 5.5 kHz NMT 6 db
20.0 kHz NLT 60 db
SSB: fec +350 Hz to fc +2500 Hz
NMT 6 db
<fc ~-2150 Hz and 2fc +5000
7 HENLT7607db

AM: NMT 950 v for 6 db (SHN)Y/N
SSB: NMT 0.7 uv for 10 db (S+N)/N

NMT 10 db change for 10 uv to
500,000 uv input (open circuit)

100 mw into 500 ohms
100 mw. into 125 ohms

"NMT 6 db from 350 Hz to 2500 Hz

AM: NMT 20% at rated output
9S8B: ‘Third order 25 db below output

NLT 60 db from .190 MHz to 150 MHz




C. EQUIPMENT SUPPLIED - ASB-125 OR ASEB-60

Sunaixr
) Part No. Weight
Receiver/Exciter RE-1200 14V . 99680 4.9 1bs.
“OR.: o
RE-1200 28V 99681 4.9 "
o
RE-600 14v 99717 4,7 "
OR o _
RE-60028V 99718 4.7 "
R |
Power Amplmfmer/?ower Supply PA=- lOlOB 14V  99682 7.7 "
COR"
PA*lOlOB 28V 99683 7.7 "
‘ AND _
Shock Rack for PA-1010B ' 99916 0.75 "
o L aND.
*Connector Kit . - . B : 99719 0.4 "
Handbook

99655 -

5_*K1t does‘not”lncl de antenna coupler connectors. See inter

"f14;0;ibs,f. *

Tralllng Antenna ER 28 28V 96932 . . 14.0 "
Antenna Coupler. W1th Ebnnectors' o B
CU—lOOO (lO Channel) 98356 6.5 "
:OR
CU—llQ (10 Channel) 99816 4.6 "
o OR ‘
CU-106" (6 Channel) _ 99815 "

"AND N
leed Antenna Klt 95146 -
: LOR

: eClpltat10n ere
Antenna Klt : _—

Wire Antenma: B

Mlcrophone, Shuxe Model, 488T ;ﬁ"

Insb'llatlon Cables - Custom?Made

Ly



E. OPTIONAL EQUIPMENT (Not Supplied)

F.

Used when two antenna systems are installed,

SunAir
Part No. Weight

1 Coax. Relay Kit, 14V 98681 6.5 oz.
OR
1 Coax. Relay Kit, 28V | 98693 6.5 oz.

1 Switch, DPDT to operate Coax. Relay 32118

SYSTEM DESCRIPTION

1. Receiver/Exciter RE~1200 or RE-600

The receiver/exciter is a compact solid-state panel-mounted
compatible AM and single sideband receiver and exciter unit.
This unit has an operating frequency range between 2 and 18

MHz .

It contains all the operating controls, the receiver,

and the exciter for the RF power amplifier.

The control functions provided by the receiver/exciter are:

1.

ON-OFF /VOLUME. This control activates the power relay
in the PA-1010B power amplifier/power supply and con-
trols the audio gain of the receiver.

CHANNEL SELECTOR. - Selects the proper transmitter and
receiver circuitry in the receiver/exciter, power
amplifier/power supply and the antenna load unit.

. MODE. This contxol selects the desired mode of opera-

tion. Modes available are USB, AM, TEL and LSB
(optional).

CLARIFIER. The clarifier adjusts the pitch of the re-
ceiver single sideband signal for optimum clarity by **°
varying the carrier oscillator frequency.

SQUELCH., The squelch control disables the receiver
audio and sets the threshold of signal required for
reception. S o

. -INDICATOR. A meter mounted in the front pdnel indi-

cates relative radiated power of the power amplifier/
antenna svystem.



2.

Power Amplifier/Power Supply, PA-1010B

The PA-1010B power ampllfler/power supply unit contains the

‘RF driver amplifier, the RF power amplifier and the power

supply. This unit contalns a HI-LO power switch for use
during antenna tuning operations and contains the system
A+ fuse., The PA-1010B amplifies the RF signals from the

“exciter and delivers the RF power to the antenna system

from a 50 ohm output.

' The PA-1010B is remote operated and may be mounted in. any

3

convenient space. Channeling is accompllshed by means of a.

rotary solenoid. Vibration and shock isolation are provided

by the shockmount.

.jAccessories

_: The ASB-125 HF transcelver can be used with either a fixed
" antenna system or a trailing wire antemna. A fixed antenna

system includes a fixed antenna, either bare type or anti-

precipitation type, with an antenna coupler tuned to thé

fixed antenna. A trailing wire antenna, either manual or

‘electrical, may be installed in place of .the coupler and

fixed antenna or may be included as a back-up antenna with
a coax change-over relay.




A.

SECTION II
INSTALLATION
UNPACKING

Adherence to the suggestions and instructions contained inithié
Section will assure an easier and more satisfactory installa-
tion of the ASB-125 or ASB~60 HF transceivers.

Unpack and inspect all parts and equipment as soon as received,
Do not accept a shipment where there are visible 51gns of

damage to the cartons until a complete inspection is made. If
there is a shortage or if any evidence of damage is noted, in-
sist on a notation to that effect on the shipping papers before

- signing the receipt from the carrier.

1f concealed damage is discovered after a shipment has been
accepted, notify the carrier immediately in writing and await
his inspection before making any disposition of the shipment.
A full report of the damage should also 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 or replacement.

INSTALLATION CONSIDERATIONS AND MOUNTING INFORMATION

The location and installation of the ASB-125 and ASB-60 HF
transceivers will depend on the type of aircraft in which the
equipment is to be installed, However, the following genetal
requirements, applicable to all types of aircraft, should be
considered when planning the installation.

1. Type and Location of Antenna to be Installed

It is recommended that a flxed antenna with an antenna
coupler be installed as the primary antenna system. If
this is not desirable or 4 secondary or back-up system is
required, then a trailing wire antenna may be installed. If
. an antenna coupler is installed, it is recommended that it
be placed where it is accessible while in flight, if pos¢-
sitle, to dllow repeaking if the antenna syStem defunes
while in flight. Refer to the Coupler Manual for mounting

E



CAUTION

TO INSURE THAT CABLE HAS NOT BEEN DAMAGED DURING SHIPMENT,
ALL CABLE ASSEMBLIES MUST BE CHECKED FOR CONTINUITY OR SHORTS,
FROM PIN TO PIN, BETWEEN CONNECTORS BEFORE INITIAL RADIO OR
SYSTEM POWER UP.

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE OPERATION
AND MAINTENANCE MANUAL, THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADIO OR SYSTEM POWER UP.







2. Some Factors to Consider Before Installing a Fixed Antenna

(a) Recommended type and length:

Length Type Antenna Type Aircraft
457 Straight, End-Fed | Transport
34° Straight, End-~Fed | Heavy Twin
25'.29' | VEE, End-Fed Light Twin, Single
23'-25" Straight, End-Fed Light Twin

Antenna radiation efficiency is highest when the antenna
aperture is greatest. Therefore, it is advantageous to
use as long an antenna as is practical. Where antenna
length cannot be achieved with a straight antenna, the
VEE antenna may be used. This antenna usually runs

from fuselage to vertical stablllzer to wingtip.

Straight antennas are recommended when icing may be a
factor. On lighter afrcraft this antenna runs from the
nose compartment, over the cockpit and termlnates on
the vertlcal stablllzer :

Other antenna conflguratloﬂs are available’ for heli-
copters, high speed aircraft and special probiem in-
stallations. SunAir Customer Service will provlde sug-
gestions for. spec1a1 requlrements

(b) Location of the antenna coupler

The antenna coupler should be 1ocated w1th1n 12 inches
" of the feed-through 1nsu1atora :

(c) Antenna Wire

R T

Sp

Antenna wire should be one of the folldwing“twq'typesz

(1) CopperWeld\(#18 bare) with a tensile strength
of 153 pounds.

(2) Anti-precipitation static wire with a tensile
strength of 250 pounds.

Installatlen Con51derat10ns of the Recelver/Exc1ter

The recelver/ex01ter should be installed on the: 1nstrument
panel in a location. that permits the controls to be easily
read and comfortably reached. ~ Consult the mounting outline
dimensions, shown in Figure II-1, for the space required

by the mounting.



The audio output of the receiver is designed to work into
the aircraft audio system and will deliver up to 100 mw
into a 500 or 250 ohm load. If no audio gystem is available
in the aircraft then 500 ohm headphones may be used.

Installation Considerations for the PAwlOlOB

The PA-~1010B ghould be located so ‘that it is accessible for
inspection and maintenance, and in an area that is free from
excegsive vibration and heat, TInstallation dimensions are
shown in Figure II-2,

Static Discharges

It 'is recommended that static discharges be installed on the
aircraft. Consult the aircraft manufacturer for type and
location.

Microphone

A noise canceling, transistorized microphone, Shure Model No. -

488T, or equivalent, it recommended for use with the ASB-125
or ASB-60, o '

C. INSTALLATION INSTRUCTIONS

1.

The receiver/exciter is supported by the dust cover, which
is mounted to the instrument panel.

Step 1l: Mark the dust cover cut-out dimensions, Figure II~1,
on the instrument panel and carefully cut out, Be
sure to leave sufficient space on each side for brac-
kets if the dust cover cannot be mounted directly to
panel support members.

Step 2: If required, fabricate two L-brackets to the dimen-
sions shown and install,

Step 3: 1Install the dust cover. Make sure the dust cover is
flush with the instrument panel surface. Fasten with
eight No. 6 flat head screws or rivets. S

NOTE: If the instrument panel is too thin to support
the unit adequately, attach a support bracket to the
rear of the dust cover, '
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Step 4: Connect the cables and slide the receiver/exciter
into the dust cover. Secure the unit by rotating
the locking screw in the front panel clockwise.

Installation of the PA-1010B

Installation dimensions for the PA-1010B power amplifier/
power supply, mounted in its shockmount, are shown in
Figure II-2.

Step 1l: Locate the PA-1010B on a flat mounting surface with
sufficient clearances, as indicated in Figure II-2.

Step 2: Mark and drill the aircraft mounting surface for
sixteen No. 10 screws.

Step 3: Secure the shockmount and ground straps to the
mounting surface. Make sure the mounting surface
is clean.

Step 4: Install and secure the PA-1010B to the shockmount
with the wing nut and mounting flange.

Step 5: Conmect the cables to the PA-1010B.
Installation of Antenna Coupler

Refer to Antenna Coupler Manual for installation and tune-
up procedures.

. INTERCONNECTING WIRING

The installation cables should be fabricated according to the
interconnection wiring diagram, Figure II-4. The connectors
required for the cables are supplied, but individual wires are
not. The length of the installation cable will depend on the
location of the equipment in the aircraft. Cables should be
arranged so that shockmount travel is not restricted. Sharp
bends should be avoided in all of the cables.

Factory fabricated installation cables are available. 1If these
are desired, the following information must be furnished when
ordering:

(a) Cable length from receiver/exciter to power amplifier
(PA-1010B).

11
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(b} If the antenna installation is to be:

(1) Fixed antenna ONLY - cable length from PA-1010B to
antenna coupler and from receiver/exciter to antenna
coupler. :

(2) Trailing wire antenna ONLY - cable length from
PA-1010B to trailing wire antenna and cable length
from electric reel control box to electric reel
assembly.

(3) BOTH fixed antenna and trailing wire antenna -
cable length from PA-1010B to coax relay and cable
length from coax relay to antenna coupler and to
trailing wire antenna. Also, cable length from
electric reel control box to electric reel assembly.

E. CHECKS AND ADJUSTMENTS AFTER INSTALLATION

1. Apply ground power to the aircraft and check for proper
voltage, 13.75 or 27.5 volts DC.

2. Turn the HF transceiver system on.
3. Channeling

Check the channeling of the PA-1010B and antenna coupler by
listening to the channeling of the units while the channel
selector is slowly turned from 1 to 10 and then from 10 to
1, or by visual inspection of the PA-1010B and antenna
coupler wafer switches as the channel selector is turned.

4, Transmitter Qutput - AM

Connect a Thruline Wattmeter (2-30 MHz, 100W) and a coaxial
load to J2 of the PA-1010B. Check the transmitter output

on all active channels with the mode selector on the AM
position. A Wattmeter readinf of 25 to 35 watts is normal
with standard input voltage. The meter located in the con-
trol panel will be indicating the relative transmitter output.

5. Transmitter Output - SSB
The microphone that is to be installed in the aircraft

should be used for this check. Set the mode selector to
USB position. Press the microphone button and speak into



10.

11.

than apprXLmately 15 mlCIOVOltS.

the microphone. Notice there is power output only when speak-
ing into the microphone. The Wattmeter should show peak read-
ings of 20 to 25 watts when speaking in a normal tone of voice.

Sidetone Adjustment
Talk into the microphone while 1isteningﬁ£o%the sidetone on a

headset and adjust R423 for desired level: ""'R423 is located on
pc-4, front portion of the board. '

Antenna Coupler

Disconnect the Wattmeter and connect the 'antenna coax to J2,
Set the mode selector to the AM 9051t10n If there is an an-
tenna coupler installed, ture’ the coupler u51ng 1nstruct10ns
outlined in the Antenna Coupler Manual If there is a trail-
ing wire antenna 1nstalled check for correct mo“ Cacpiqn.

IMPORTANT: It is absolutely necessar
coupler correctly to achieve the perfor
capable of providing. :

Squelch

Set squelch knob to CCW p051tlon. Turn volume . up, re .sk
be audio or noise in the audio: system.  Then: rotate squ_lch.knob
clockwise. Audio should be silenced if 51gna1 is not“gr"at r

Vo l_ume o
s : T

Wlth receliver unsquelched rotate volume control clockas
check for increase in‘ audio output

Clarifier

seléct a’'ichannel that hasiSSB traffic and vary clarifier knob '
and notechange in voice pitch.

After, the system has been checked using ground powex, start ;
the aircraft engine(s) and turn all eguipment on., Check all
channels for any interference or noise from any of the other
equipment. Sources of noise and interference would be gen-—
erators, alternators, power supplies, and motors. Filters
may have to be installed to eliminate any noige and inter-
ference present,

15
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12,

(a) The microphone should be adjusted under norma:
ambient noise conditions. With the engine(s)
running, mode select on USB, key the micro-
phone. If the Wattmeter indicates power out-
put, the microphone level must be reduced as
the engine noise is being amplified and trang-
mitted., Proper adjustment is indicated by a
zero reading of the Wattmeter when the micro-
phome is keyed.

It is recommended that a test flight be made to check the
performance of the system in flight. Antenna tuning should
be monitored and if detuning occurs in flight the coupler
should be repeaked. '

T




SECTION TIIX

OPERATION

GENERAL

The ASB-125 and ASB-60 HF transceivers are simple to operate,
requiring only a knowledge of the type of emission required
for the channel, either sideband, AM or telephone for public
correspondence. All controls are located on the front panel
of the panel-mounted receiver/exciter.

OPERATING CONTROLS

CONTROL | FUNCTION

OFF~GAIN Applies power -to system via relay in
PA~1010B and controls receiver audio
gain. :

MODE U8B - For uﬁper sideband operation

m.

For compatible AM operation

- - and full AM reception

TEL - For upper sideband with reduced
carrier (Used for public
correspondence telephone,
ship=t0«shore

LSB

(Option) For 1ower 51deband
operation (Not legal in
U.8., Canada and most
other countries

CLARIFIER Used to "clarify' single sideband
speech during RECEIVE

SQUELCH Adjusts signal threshold necessary
to activate receiver ' .

CHANNEL Selects desired channel. . Also

SELECTOR selects AM Mode if chan~ - -
nel frequency is 2003 kHz, © .
2182 kHz, or 2638 kHz.

17




€., OPERATING PROCEDURE
Step 1l: Tuxrn the aircraft master power switch to ON,

Step 2: Turn the OFF~GAIN control clockwise and allow 5
minutes warm-~up for sideband and one minute for AM
operation,

Step 3: Select the desired channel with the CHANNEL SELECTOR,
Step 4: Select the proper modulation with the MODE switch,

Step 5: Turn the SQUELCH counterclockwise and adjust the audio
' GAIN for normal noise output, then slowly adjust the
SQUELCH clockwise until the receiver is siient.

Step 6: When an RF signal is received, adjust the CLARIFIER
for maximum signal clarity.

Step 7: To transmit, selédct HF COMM with the microphone
selector on the aircraft instrument panel and then
depress the microphone button and talk.

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
slightly upward. '

The meter indicates total system operation, including
antenna system tuning. If the antenna system is de-
tuned, the meter will indicate a lower output. For
complete detuning, the meter will show zero or even

a negative deflection, indicating that the antenna
system must be checked

U, LEGAL REQUIREMENTS FOR TSE

Legal use of this equipment requires that it be included on
the Aircrat Station License in the United States and most

foreign countries and that the operator have at least a Re-
stricted Radiotelephone Operator's Permit. These documents
may be obtained from the Federal Communications Commission,

For sideband operation in the United States, Canada and

various other countries, ONLY UPPER SIDEBAND MAY BE USED.
Use of lower sideband is prohibited.

ONLY AM TRANSMISSIONS ARE PERMITTED ON THE FREQUENCIES 2003
1Hz, 2182 kHz, and 2638 kHz. The switching for these fre-
quencies is performed automatically upon channel selection.

18
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TRAINING PROGRAMS

Sunair offers Training Programs of varying lengths to cover operation, service‘
and maintenance ‘of all Sunair manufactured equipment. Up to eight technlmans
can be accomodated in these programs

For more information, contact:

Product Support/Training Director
Sunair Electronics, Inc,

3101 S. W. Third Avenue

Fort Lauderdale, Florida 33315 USA

Telephone: {305} 525-1505
Telex: 51-4443
Cable: Sunair FTL

N




"IN CASE OF DIFFICULTY

If'ybukTSUﬁéif'E1eétf0hics Inc. equipment, develops a malfunction,
~please follow- the steps out!1ned below to expedite your equ1pment
'?‘_r'epaﬂ". o _ : _

_ I,Q?Note a11 of the symtoms of the problem, i.e, when does it occur;
-,f{;{hownoften"wh1ch modes of operation work, which do not; and
= anything else which might assist in problem solving,

: Note model number -and serial number.

“When and. fronzwhom (dea1er representat1ve or factory) equipment
‘was acquired.. :

Note  peripheral equipment being used in conjunction with the
fSunairgequ}pment ‘Is the peripheral equipment working properiy?

“After determining -the answers to the above, contact your dealer or
representative -and discuss the problem with him, he may be able to
fix the problem locally, ‘avoiding shipping deIays If it becomes
_fnecessary to return the equipment to the factory, please follow the
‘procedures outlined in Section II of this manual,
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PA-1010B POWER AMPLIFIER/POWER SUPPLY

SUNAIR ASB-125/ASB-60 SS5B HF TRANSCEIVER




SECTION 1
GENERAL INFORMATION
INTRODUCTION

The Sunair ASB-125 and ASB-60 HF transceivers are light-weight
airborne, 10 channel (ASB~125) and 6 channel (ASB-60) single
sideband (SSB) and compatible amplitude modulated (AM) trans-
mitting-receiving systems for long range voice communications
in the 2 to 18 MHz frequency range. The systems consist of a
remote mounted power amplifier/power supply and a panel mounted
receiver/exciter.

SPECIFICATIONS FOR ASB-125 AND ASB-60 HF TRANSCEIVERS:

Type Accepted under FCC Rules and Regulations, Part 83, and
87.

Frequency Range 2 to 18 MHz (No channel frequency
restrictions)
Number of Channels ASB-125 - 10 channels single fre-

quency simplex with up to 8 chan-
nels double frequency simplex.

ASB-60 - 6 channel single frequency
simplex with up to 6 channels double
frequency simplex.

Channeling Time Two seconds maximum
Modes of Operation Compatible AM

USB

LSB

TEL (Public Correspondence)

Input Power - Receive 5.0 amps at 14 volts (ovens on)
2.5 amps at 28 volts (ovens on)
Transmit 20.0 amps at 14 volts
' 10.0 amps at 28 volts
TRANSMITTER?
Output Power "AM: 30 watts average carrier power

gsB: 125 watts PEP nominal



Frequency Stability
Sidetcne
Duty Cycle

Output Impedance

RECEIVER:

Iﬁput ITmpedance

Frequency Stability
Clarifier

Selectivity

Sensitivity
AGC
Audio Output

Audio Respomnse

Audio Distortion

Spurious Response

+20 Hz

Adjustable to 100 mw into 500 ohms

- 50%

50 ohms

50 ohms

Single Frequency Simplex +20 Hz
Dual Frequency Simplex +.0025%

Adjusts carrier oscillator for
voice clarity +150 Hz range

AM: 5.5 kHz NMT 6 db
20.0 kHz NLT 60 db
SSB: fc +350 Hz to fc +2500 Hz
NMT 6 db
<fc «2150 Hz and = fc +5000
Hz NLT 60 db

AM: NMT 2.0 uv for 6 db (S+N)/N
5SB: NMT 0.7 uv for 10 db (S+N)/N

NMT 10 db change for 10 uv to
500,000 uv input (open circuit)

100 mw into 500 ohms
100 mw {nto 125 ohms

NMT 6 db from 350 Hz to 2500 Hz

AM: NMT 207, at rated output
88B: Third order 25 db below output

NLT 60 db from .190 MHz to 150 MHz




C. EQUIPMENT SUPPLIED ~ ASB-125 OR ASB-60

Sunair

Part No, Weight
Receiver/Exciter RE~1200 14V 99680 4.9 1bs.
OR
RE~-1200 28V 99681 4,9 "
OR
RE~-600 14V 99717 4.1 "
OR
RE~-6(0 28V 29718 4,7 "
AND
Power Amplifier/Power Supply PA-1010B 14V 99682 7.7 "
OR .
PA-1010B 28V 99683 7.7 "
AND
Shock Rack for PA-1010B 99916 0.75 "
AND
*Connector Kit : 99719 0.4
AND
Handbook 99655 -

*Kit does not include antenna coupler connectors. See inter-
connect diagram for individual connector Part Numbers.

D. EQUIPMENT REQUIRED BUT NOT SUPPLIED

Flectric Reel: Trailing Antenna ER-14 14V 96920 14,0 1lbs.
OR
Trailing Antenna ER~28 28V 96932 4.0 "
OR
Antenna Coupler with Connectors:
CU-1000 (10 Channel) 98356 | 6.5 "
OR
CU-110 (10 Channel)} 99816 4.6 "
OR - ,
cu-106 (6 Channel) . 99815 4.3 "
AND
Wire Antenna: Bare Wire Fixed Antenna Kit 95146 -
OR
Anti-Precipitation Wire
Antenna Kit 95158 -
Microphone, Shure Model, 488T . 87151 .75 "

Installation Cables - Custom Made



E. OPTIONAL EQUIPMENT (Not Supplied)

Used when two antenﬁarsystems are installed.

SunAir
Part No. Weight
1 Coax. Relay Kit, 14V 98681 6.5 oz.
OR ‘
1 Coax. Relay Kit, 28V _ 98693 6.5 oz.

1 Switch, DPDT to operate Coax. Rélay 32118

F. SYSTEM DESCRIPTION

1. Receiver/Exciter RE-1200 or RE-600

The receiver/exciter is a compact solid-state panel-mouqted.
compatible AM and single sideband receiver and exciter unit,
This unit has an operating frequency range between 2 and 18

MHz .

It contains all the operating controls, the receiver,

and the exciter for the RF power amplifier.

The control functions provided by the receiver/exciter are:

1.

ON-OFF /VOLUME. This control activates the power relay
in the PA-1010B power amplifier/power supply and con-
trols the audio gain of the receiver.

. CHANNEL SELECTOR. Selects the proper transmitter and

receiver circuitry in the receiver/exciter, power
amplifier/power supply and the antenna load unit.

. MODE. This control selects the desired mode of operas

tion. Modes available are USB, AM, TEL and LSB
(optional).

. CLARIFIER. The clarifier adjusts the pitch of the re-

ceiver single sideband signal for optimum clarity by
varying the carrier oscillator frequency.

. SQUELCH. The squelch control disables the receiver

audio and sets the threshold of signal required for
reception.

INDICATOR. A meter mounted in the front panel indi-
cates relative radidted power of the power amplifier/
antenna system.

s
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. Power Amplifier/Power Supply, PA-1010B

The PA-1010B power amplifier/power supply unit contains the
RF driver amplifier, the RF power amplifier and the power '
gupply. This unit contains a HI-10 power switch for use
during antenna tuning operations and contains the system
A+ fuse. The PA-1010B amplifies the RF signals from the
exciter and delivers the RF power to the antennas system

from a 50 ohm output.

The PA-1010B is remote operated and may be mounted in any
convenient space. Channeling is accomplished by means of a
rotary solenoid. Vibration and shock isolation are provided
by the shockmount.

Accessories

The ASB-125 HF transceiver can be used with either a fixed
antenna system or a trailing wire antenna. A fixed antenna
system includes a fixed antenna, either bare type or anti-
precipitation type, with an antenna coupler tuned to the
fixed antenna. A trailing wire antenna, either manual or
electrical, may be installed in place of the coupler and
fixed antenna or may be included as a back-up antenna with
a coax change-over relay.




SECTION 11
INSTALLATION
A. UNPACKING

Adherence to the suggestions and instructions contained in this
Section will assure an easier and more satisfactory installa-
tion of the ASB-125 or ASB-60 HF transceivers.

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

1f concealed damage is discovered after a shipment has been
accepted, notify the carrier immediately in writing and await
his inspection before making any disposition of tre shipment.

A full report of the damage should also 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 or replacement.

B. INSTALLATION CONSIDERATIONS AND MOUNTING INFORMATION

The location and installation of the ASB~125 and ASB-60 HF
transceivers will depend on the type of aircraft in which tle
equipment is to be installed. However, the following general
requirements, applicable to all types of aircraft, should be
considered when planning the installation.

1. Type and Location of Antenna to be Installed

It is recommended that a fixed antenna with an antenna
coupler be installed as the primary antenna system. If

this is not desirable or a secondary or back-up system is
required, then a trailing wire antenna may be installed. 1If
an antenna coupler is installed, it is recommended that it
be placed where it is accessible while in flight, if pos-
sible, to allow repeaking if the antenna system detunes’
while in flight. Refer to the Coupler Manual for mounting
information.




CAUTION

TO INSURE THAT CABLE MAS NOT BEEN DAMAGED DURING SHIPMENT,
ALL CABLE ASSEMBLIES MUST BE CHECKED FOR CONTINUITY OR SHORTS,
FROM PIN TO PIN, BETWEEN CONNECTORS BEFORE INITIAL RADIO OR
SYSTEM POWER UP.

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE OPERATION
AND MAINTENANCE MANUAL. THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADIO OR SYSTEM POWER UP.







2. Some Factors to Consider Before installing a Fixed Antenna

(a)

(b)

(c)

Recommended type and length:

Length Type Antenna Type Aircraft

457 Straight, End-Fed | Transport

347 Straight, End-Fed | Heavy Twin
25'+29!' VEE, End-Fed Light Twin, Single
23'-25" Straight, End-Fed | Light Twin

Antenna radiation efficiency is highest when the antenna
aperture is greatest. Therefore, it is advantageous to
use as long an antenna as is practical. Where antenna
length cannot be achieved with a straight antenna, the
VEE antenna may be used. This antenna usually runs

from fuselage to vertical stabilizer to wingtip.

Straight antennas are recommended when icing may be a
factor. On lighter aircraft this antenna runs from the
nose compartment, over the cockpit and terminates on
the vertical stabilizer. ‘

Other antenna configurations are available for heli-
copters, high speed aircraft and special problem in-
stallations. SunAir Customer Service will provide sug--
gestions for special requirements.

Location of the antenna coupler

The antenna coupler should be located within 12 inches
of the feed-through insulator.

Antenna Wire
Antenna wire should be one of the following two types:

(1) Copperweld (#18 bare) with a tensile strength
of 153 pounds.

(2) Anti-precipitation static wire with a tensile
strength of 250 pounds.

Installation Considerations of the Receiver/Exciter

The receiver/exciter should be installed on the instrument
panel in a location that permits the controls to be easily
read and comfortably reached. Consult the mounting outline
dimensions, shown in Figure II-1, for the space required
by the mounting.




The audio output of the receiver is designed to work into
the aircraft audio system and will deliver up to 100 mw
into a 500 or 250 ohm load. If no audio system is available
in the aircraft then 500 ohm headphones may be used,

Installation Considerations for the PA-~1010B

The PA-1010B should be located so that it is accessible for
ingpection and maintenance, and in an area that is free from
excessive vibration and heat. Installation dimensions are
shown in Figure II-2,

Static Discharges

It is recommended that static discharges be installed on the
aircraft. Consult the aircraft manufacturer for type and
location,

Microphone

A noise canceling, transistorized microphone, Shure Model No.
488T, or equivalent, it recommended for use with the ASB-125
or ASB-60, .

C. INSTALLATTION INSTRUCTTONS

1.

The receiver/exciter is supported by the dust cover, which
is mounted to the instrument panel.

Step 1l: Mark the dust cover cut-out dimensions, Figure II-1,
on the instrument panel and carefully cut out. Be
sure to leave sufficient gspace on each side for bracw
kets if the dust cover cannot be mounted directly to
panel support members.

Step 2: If required, fabricate two L-brackets to the dimen-
sions shown and install.

Step 3: 1Install the dust cover, Make sure the dust cover ig
£lush with the instrument panel surface. Fasten with
eight No, 6 flat head screws or rivets.

NOTE: If the instrument panel is too thin to support
the unit adequately, attach a support bracket to the
rear of the dust cover.

ST
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Step 4: Connect the cables and slide the receiver/exciter
into the dust covér. Secure the unit by rotating
the locking screw in the front panel clockwise.

2. Installation of the PA-10108

Installation dimensions for the PA-1010B power amplifier/
power supply, mounted in its shockmount, are shown in
Figure 1I-2.

Step 1: Locate the PAnlOlQB on a flat mounting surface with
sufficient clearances, ag indicated in Figure I1-2.¢

Step 2: Mark and drill the aircraft mounting surface fox
sixteen No. 10 screws.

Step 3: Secure the shockmount and ground straps to the
mounting surface. Make sure the mounting surface
is clean.

Step 4: Install and secure the PA-10108 to the shockmount
with the wing nut and mounting flange.

Step 5: Comnect the cables to the PA-1010B.
3. Installation of Antenna Coupler

Refer to Antenna Coupler Manual for installation and tune=-
up procedures.

. INTERCONNECTING WIRING

The installation cables should be fabricated according to the
interconnection wiring diagram, Figure II-4. The connectors
required for the cables are §upplied, but individual wires are.
not. The length of the inmstallation cable will depend on the
location of the equipment in the aircraft. Cables should he
arranged so that shockmount travel is not restricted. Sharp
bends should be avoided in all of the cables. :

Factory fabricated imstallation cables are available. 1If these
are desired, the following information must be furnished wilen
ordering:

(a) Cable length from receiver/exciter to power amplifier
(PA-1010R).
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(b) If the antenna installation is to bhe:

(1) Fixed antenna ONLY ~ cable length from PA-1010B to
~antenna coupler and from receiver/exciter to antenna
coupler, ‘ 7

(2) Trailing wire. antenna ONLY - cable length from
PA-1010B to trailing wire antenna and cable length
 from electric reel control box to electric reel
assembly. '

(3) BOTH fixed antenna and trailing wire antemna -
cable length from PA-1010B to coax relay and cable
length from coax relay to antenna coupler and to
trailing wire antenna. Also, cable length from
electric reel control box to electric reel assembly.

E, CHECKS AND ADJUSTMENTS AFTER INSTALLATION

14

1.

Apply ground power to the aircraft and check for proper
voltage, 13.75 or 27.5 volts DC.

. Turn the HF transceiver system on.

. Channeling

Check the channeling of the PA-1010B and antenna coupler by
listening to the chamneling of the units while the channel
selector is slowly turned from 1 to 10 and then from 10 to
L, or by visual inspection of the PA-1010p and antenna
coupler wafer switches as the channel selector is turned.

Transmitter OQutput - AM

Connect a Thruline Wattmeter (2~30 MHz, 100W) and a coaxial
load to J2 of the PA-1010B. Check the transmitter output
on all active channels with the mode selector in the AM.
position. A Wattmeter reading of 25 to 35 watts is normal
with standard input voltage. The meter located in the con-
trol panel will be indicating the relative transmitter out-
put. :

. Transmitter Output - SSB

The microphone that is to be installed in the aircraft
should be used for this check. Set the mode selector to
USB position. Press the microphone -button and speak into




10,

1Y,

the microphone. Notice there is power output only when speak-
ing into the microphone. The Wattmeter should show peak read-
ings of 20 to 25 watts when speaking in a normal tone of voice.

Sidetone Adjiustment

Talk into the microphone while listening to the sidetone on a
headset and adjust R423 for desired level. R423 is located on
pc~4, front portion of the board.

Antenna Coupler

Disconnect the Wattmeter and connect the antenna coax to J2.
Set the mode selector to the AM position. Tf there is an an-
tenna coupler installed, tune the coupler using instructions
outlined in the Antenna Coupler Manual, If there is a trail-
ing wire antenna installed, check for correct motor action,

IMPORTANT: It is absolutely necessary to tune the antenna

coupler correctly to achieve the performance the system is
capable of providing. N

Squelch

Set squelch knob to CCW position. Turn volume up; there should
be audio or noise in the audic system. Then rotate squelch knob
clockwise. BAudio should be silenced if signal is not greater
than approximately 15 microvolts.

Volume

With receiver unsqguelched, rotate volume control clockwise and
check for increase in audio output.

Clarifier

Select a channel that has SSB traffic and vary clarifier knob
and notechange in voice pitch.

After the system has been checked using ground powexr, start
the aircraft engine(s) and turn all equipment on. Check all
channels for any interference or noise from any of the other
equipment. Sources of noise and interference would be gen-
erators, alternators, power supplies, and motors. FPilters
may have to be installed to eliminate any noise and inter-
ference present.
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(a) The microphone should be adjusted under normal
ambient noise conditions. With the engine (s)
running, mode select on USB, key the micro-
phone. 1If the Wattmeter indicates power out-
put, the microphone level must be reduced as
the engine noise is being amplified and trans-
mitted, Proper adjustment is indicated by a
Zzerc reading of the Wattmeter when the micro-
phome is keyed,

It is recommended that a test flight be made to check the
performance of the system in flight, Antenna tuning should
be monitored and if detuning occurs in flight the coupler
should be repeaked,

AT




A, GENERAL

CONTROL

QFF-GAIN

- MODE

CLARIFIER
SQUELCH

CHANNEL
SELECTOR

correspondence.

SECTION III

OPERATION

The ASB-125 and ASB-60 HF transceivers are simple to operate,
requiring only a knowledge of the type of emission required
for the channel, either sideband, AM or telephone for public
A1l controls are located on the front panel
of the panel-mounted receiver/exciter.

'B. OPERATING CONTROLS

FUNCTION

Applies power to system via relay in
PA-1010B and controls receiver audio
gain.

USB
AM

For upper sideband operation
For compatible AM operation

and full AM reception
TEL - For upper sideband with reduced
carrier (Used for public
correspondence telephone,
ship~to-shore

t

-

w2

o
!

(Option) For lower sideband
operation (Not legal in
U. S., Canada and most
other countries

Used to "clarify' single sideband
speech during RECEIVE

Adjusts signal threshold necessary
to activate receiver

Selects desired channel. Also
gselects AM Mode if chan-
nel frequency is 2003 kHz,
2182 kHz, or 2638 kHz.

17



C. OPERATING PROCEDURE

Step

Step

Step

Step

Step

Step

Step

1z
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Turn the aircraft master power switch to ON.

Turn the OFF-GAIN control clockwise and allow 5
minutes warm-up for sideband and one minute for AM
operation,

Select the desired channel with the CHANNEL SELECTOR,
Select the proper modulation with the MODE switch.

Turn the SQUELCH counterclockwise and adjust the audio
GAIN for normal noise output, then slowly adjust the
SQUELCH clockwise until the receiver is silent.

When an RF signal is received, adjust the CLARIFIER
for maximum signal clarity,

To transmit, select HF COMM with the microphone
selector on the aircraft instrument panel and then
depress the microphone button and talk,

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
slightly upward.

The meter indicates total system operation, including
antenna system tuning, If the antenna system is de-
tuned, the meter will indicate a lower output. Fox
complete detuning, the meter will show zero or even

a negative deflection, indicating that the antenna
system must be checked, '

D. LEGAL REQUIREMENTS FOR USE

Legal use of this equipment requires that it be included on
the Aircrat Station License in the United States and most

foreign countries and that the operator have at least a Re-
stricted Radiotelephone Operator's Permit. These documents
may be obtained from the Federal Communications Commission.

18
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For sideband operation in the United States, Canada and
various other countries, ONLY UPPER SIDEBAND MAY BE USED.
Use of lower sideband is prohibited.

ONLY AM TRANSMISSIONS ARE PERMITTED ON THE FREQUENCIES 2003
kHz, 2182 kHz, and 2638 kHz. The switching for these fre-
quencies is performed automatically upon channel selection.

19



SECTION IV
PRINCIPLES OF OPERATION
GENERAL

This Section contains the principles of operation for the )
ASB~125 and ASB-60 BF transceivers. These units differ only
in the number of available channels.

In single sideband (SSB) transmission, only one sideband is
used to carry the intelligence. The carrier is suppressed and
the unwanted sideband is filtered out, leaving the desired
sideband. Thus the entire power capability of the transmitter
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 trans-
mitters 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 ASB-125 and ASB-60 operate in two modes - single sideband
and compatible AM. 1In the compatible AM mode, the carrier is
reinserted so that the signal can be received by a standard AM
receiver for those stations which do not have SSB capabilicty.
In the United States, the Federal Communications Commission
requires that only this mode 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.

Since the two units are primarily transceivers for light air-
craft, size and weight have been kept small. The receiver/
exciter unit is completely transistorized and, therefore, re-
quires very little power for operation. The power amplifier
uses pentodes for final power amplification to 125 watts peak
envelope power (PEP). Frequency stability is maintained by
. erystal-controlled oscillators housed in ovens at a constant
+65°C to insure precise frequency stability. A regulated volt-
age supply for the oscillators further insures frequency sta-
bility. A warm-up time of five minutes is required to allow
the crystals to reach their operating temperature and the fre-
quency to stabilize.

20
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The units can operator on either 14 or 28 VDC nominal voltage,
negative ground. Each unit is wired for an A+ voltage of 14
or 28 volts power at the factory and can only be converted by
replacing certain components and making several wiring changes.
See Section VIITI,

Nominal voltage to most circuits in the receiver/exciter is
+10VDC regulated by a series transistor regulator.

Final power amplification requires +420 VDC, +840VDC and -32
to -62 VDC furnished by the power supply converter.

B. EXCITER

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

l.Microphone Amplifiers PC-5

The microphone amplifier provides current to the microphone

and amplifies the voice signal in Q502 and Q508. Diodes

CR501, CR502, and transistors Q507 and Q501 detect and re-
spond to any high input audio signal and will limit the amount
of audio input to the balanced modulator., This audio AGC
circuit allows the ASB-125 to be used with different types of
microphones without gain adjustments. Either a carbon or a tran-
sistorized microphone may be used. Potentiometer E535 is auto-
matically switched in when AM is selected in order to control
the signal level for correct BM 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 modulator via
R511, the audio balance control for the diode quad, M501l. 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 signal to unbalance the modulator and the output
from the modulator amplifier, Q503, is reduced approximately

35 to 40 db below that present 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.



R-609. The output of the mixer is the sum and difference of
the channel oscillator and the 1650 kHz signal component and

is applied to the wide band amplifier 0602, The tuned amp-
lifiers, Q603 and 0605, whose tuned circuits are on PC~7, are
tuned to the difference component of the two frequencies, :
The source follower, Q606, emitter follower, Q607 and amplifier
Q608 are used as power amplifiers to transform the impedance
and drive the remote power amplifier from a 50 ohm source,

5. ALC Anmplifier, PC-6

The ALC amplifier is a PNP device which receives its drive
from the ALC detector located in the power amplifier, As the
power output of the final amplifier increases, the drive sigw
nal on Pin "F" decreases, which increases the conduction of
Q604 and drives the collector more positive, This applies
degenerative bias to the source of Q603 and reduces the gain
of the amplifier and subsequent power output of the system,
The opposite events occur when the final amplifier power
decreases,

POWER AMPLIFIER/POWER SUPPLY, Figure IV-2

The purpose of the PA/PS unit is to amplify the low level signal
from the exciter to a power level of 125 watts PEP for sideband
operation and 30 watts average for AM emission,

1. priver, vl

The exciter signal from the wide-band amplifier in the re-
ceiver/exciter unit drives the control grid of the tuned am-~
plifier, V1. - The signal, which has been at a relatively low
level throughout the previous portions of the exciter is now
amplified approximately 30 db to drive the final amplifier.

2. Power Amplifier, v2, v3

The final amplifier stage is a linear amplifier operated class
ABl and consists of two tubes, V2 and V3. For linear operation,
zero signal tube current is set to 30 ma per tube by adjusting
R110. This corresponds to approximately -50 VDC bias level and
0.3 VDC on each of the two cathodes, If V2 or V3 is replaced,
they should be checked for approximately equal zero signal cur-
rent. For 125 watts PEP output with a standard two-tone test
signal input, the power input to each tube is approximately 84
watts average; 100 ma with plate voltage at 840 vDC.

-
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ALC Detector and Amplifier

The ALC detector receives an input from the 50 ohm output of the
power amplifier, The peak DC woltage produced by the diodes
CR-1405 and CR-1406 is proportional to the power output and
frequency compensated by C-1405 and €-1408 for SSB and AM res-
pectively.

The DC voltage frxom the detector is applied to the ALC amplifiers
which operate in two destinct modes. 1In SSB operation Q-1401
becomes forward biased by the DC output of CR-1406 and keeps
0-1402 cutoff. However, the DC output from CR-1405 is applied

‘to the differential input of IC-1401 thru threshold adjustment

R-1403, 1If the voltage on Pin 7 of IC-1401 exceeds the volt-
age set by the devider R-1405 and R-1406 on Pin 1, IC-1401 con-
ducts. The negative pulse developed across R-1412 is then
coupled thru diode CR-1402 to the ALC amp, on PC-6 resulting

in a reduction of output power. If the voltage on Pin 7 of
IC~1401 is decreased by the adjustment of R-1403 or there is

a decrease in output voltage the output power will increase.

~In AM operation Q~1401 is initially reverse biased by the volt-

age on the wiper of R-1402, The DC produced by CR-1406 and
applied to the gate of (Q-1402, if sufficient to overcome the
reverse bias on the source, causes (-1402 to conduct and a
reduction in power results. If the voltage on the gate is
decreased by the adjustment of R-1404 the power is increased.
0=-1401 now acts as a limiter. As the carrier is modulated
the reverse bias on Q-1401 is overcome and the DC level at

. the gate of -1402 is not allowed to increase any further.

This causes the AM modulation peaks to double the carrier
value or approach to PEP output on 8SB., IC-1401 prevents
the peaks from increasing beyond the preset level of SSR PEP.

Pi Nektwork

The output from amplifiers V2 and V3 is connected to a tuned,
capacitive input pi network that transforms the plate impedance
to a 50 ohm resistive output and attenuates harmonics of the
fundamental frequency. Second harmonic traps are connected

to the output to further attenuate the second harmonic to
greater than 60 db below the fundamental frequency.

Resultant Power Detector

The detector is designed as a standing wave detector and will
detect standing waves in the forward and reverse direction with
respect to the amplifier output. The two detected signals are
added algebraically and connected to the meter in the control
panel. Therefore, for 100% reflected power, the detector output

-
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would be zero and the meter would read zero. For a perfect
matéh, the reflected power would be zero and the meter would
be driven to maximum deflection. ‘

6. Power Supply

The Power Supply furnishes high voltages for the driver, VI,
and the power amplifier, V2 and V3. A+ voltage is supplied

to transistors, Q101 and Q102, which are connected to the
sguare loop transformer, 7101, The transistors and trans-—
former form an oscillator circuit that oscillates at approx-
imately 1 kHz and couples a square wave output to the bridge
rectifiers, CR-101-CR-104, and half wave rectifier, CR-105,
The output of the bridge circuit is approximately 840 VDC

for the two final amplifiers. The 420 VDC centertap of the
output winding supplies 300 VDC to the driver, V1, thru R15.
High B+ ig generated by the oscillator only when the microphone is
keyed and relay K10l actuated. Rectifier CR~105 output is

-32 to -62 VDC and is the bias supply for V2 and V3. The 420
VDC output is also regulated by CR-3 and CR-4 at approximately
250 VDC and is the screen grid supply for V2 and V3, Regul-
ating the grid supply results in improved power stability

and linearity over input voltage variations.

RECEIVER, Figure IV-3

The receiver operates as a single sideband or an AM receliver. The
principal difference between the two modes is that double con-
version is used for AM, single conversion for SB, and signal de-
modulation for AM is an envelope detector and a product detector
is used for SB.

The receiver oscillator frequency is crystal controlled and, de-
pending upon the number of two frequency simplex channels installed
in the radio, is derived from the transmit oscillator, recelver
oscillator or a combination of both. The oscillator theory is con-
tained in Section IV-E. '

1. Preselector Tuned Circuits, PC-1

A three section tuned circuit selects the signal for each chan-
nel and is contained on PC-1l. 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 BNC connector, J9, is isolated from the chassis and the coax
sheilds are then only rf grounded on PC-1l. This reduces cir-—
culating ¥f currents and maintains the image frequency greater
than 60 db below signal level. The channel switch applies +10V

to the selected channel which forward biases one diode and re-
verse biases all others and allows the signal to pass only

27
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through the selected three section filter which is tuned to
the channel frequency. The output diodes are connected to
Pins "B" and "C" and are selected and reverse biased the same
as the input diodes. ‘

RF Amplifier Mixexr, 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
therefore are attenuated before they reach the base of the

RF amplifier, 0201, which is an untuned broad band amplifier
whose -gain is controlled by AGC #1 amplifier. The output of

the RF amplifier is connected to mixer Q202. The oscillator is
injected at the base of Q20l. (Two oscillators may be ingtalled,
dependent upon frequency reguirements, see IV-E for degcription
of oscillators). Mixing action takes place in the FET amplifiex
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 203, the first IF
amplifier. Two outputs are taken from Q203, one from the
drain is routed to PC #4 for USB or LSB selection and the
output from the source is connected to 0204, the AM mixer.
0206 serves as the oscillator ON-OFF switch. When the mode
switch is in the SB position, +.6 is applied 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 the oscil-
lator signal. The difference frequency {(1650-1195 = 455 kHz
or 2105-1650 = 455 kHz) is selected in the collector load,
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 2103 kHz, depending upon channel frequency.

IF Amplifiers, PC-3

The SB output from 0203 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 is connected directly to Pin "H". The mode
gselector switch applies +10V to one of the three . transistor
switches 0301, 0302, or Q303. The selected transistor is for-
ard biased allowing the signal to appear at the emitters along
with the turn-on DC voltage which back biases the unselected
transistor switches. @304, the second IF amplifier, and Q307,
the third IF amplifier, 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.

29
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The correct load is selected by diodes CR-301 and CR-302. For

SB operation, the switching ckts. apply 10V to Pin "K" which
forward biases CR-301 and connects the 1650 kHz load to Q307.

The 10V on Pin "K" turns on Q305 which removes the base drive (
from Q306 which turns off the transistor and removes the for- ‘
ward bias from CR-302 and isolates the 455 kHz load from Q-307.
The signal is then routed to the AGC detectors, CR-303 and CR-304,
and audio detector, 308, :

AGC and Detector, PC-3

The AGC system controls the gain of the second If amplifier,
0-304, the RF amplifier, Q201, and the input attenuator. The
input attenuator AGC is voltage delayed and does not take ef-
fect until after AGC-1 has reduced the gain of Q304 and 0201.
The two diodes CR-303 and CR-304 form a voltage doubler de-
tector to rectify the IF output and is amplified by Q309, Q310,
and Q311. R-330 controls the point that Q311 begins conducting
by taking current through the attenuator diodes and increases
the signal loss through the attenuator. The squelch amplifier,
0312, also receives its drive from (309, the detector emitter
follower. The emitter of Q312 is connected to the panel mounted
squelch control potentiometer which sets the level of squelch
operation,

The detector, (308, receives its signal from the third IF amp-
lifiexr, Q307. For SB operation, the input is 1650 kHz and the °
detector serves as a square law product detector which requires
an input from the 1650 kHz carrier oscillator for detection.

The resultant outputs are the audio signals and multiples of

the 1650 kHz oscillator. The high frequencies are filtered

out by the pi-filter €329, 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 oscil-
lator is turped off and Q308 serves as an envelope detector
conducting only on positive half cycles. The pi-filter removes
the 455 kHz component leaving the audio envelope which is taken
from Pin "S" and connected to the top end of the audio control
potentiomenter located on the front panel,

Squelch and Audio Amplifier, PC-4

The wiper arm of the squelch control potentiometer is con-
nected to Q405 base and provides the DC control voltage 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

s




emitter of Q406 increase until the diode CR411 starts to
conduct and the collector of Q406 will decrease. Q407
starts to cut off which removes drive from Q408. This re-
duces the current through Q408 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 11 of the audio amplifier, integrated
circuit IC401, increases enough to turn on the amplifier.
When the signal decreases below the threshold the reverse
action occurs but not in a regenerative fashion and there-
fore is slower.

The audio amplifier is an integrated circuit and supplies
more than 100 milliwatts of audio power to the audio out-
put transformer. Receiver audio is connected to Pin 10
from the arm of audio potentiometer and througn the TET
follower., Input to the audio amplifier is approximately 30
to 50 millivolts and output approximately 7 to 10 volts.

The sidetone from the exciter is also amplified by the audio
amplifier. The desired sidetone level is set by R&423.

OSCILLATORS

The standard transceiver has two oscillators, a 1650 kHz
carrier oscillator and a channel oscillator used for transmit
and receive. The channel oscillator may contain up to ten
crystals which can be used in both the receive and transmit
mode if the frequencies are the same, commonly termed "sim-
plex'. However, if one or more channels have different receive
and transmit frequencies, commonly termed ''two frequency sim-
plex", the number of channels must be reduced accordingly to
utilize a maximum of ten crystals. This could be 5 transmit
and 5 receive, each a two frequency simplex channel, or 6 and
4, 4 two frequency simplex requiring 8 crystals and two simplex
channels requiring two crystals for a total of ten.

However, there is an optional receive oscillator that can house
eight crystals that may be installed in the space for the
optional lower sideband filter. This increases the transceiver
capacity to 18 crystals, which could be 10 transmit channels of
which 8 could be two frequency simplex and two simplex or nine
two frequency simplex channels with a blank tenth channel as
the crystal capacity does not allow for more than 18 crystals.
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. 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 function for natural
voice clarity on S$B, provision is made to vary the oscilla-
tor by a front panel control labeled "Clarifier'". This
variable capacitor is activated only during receive and

will not affect the oscillartor frequency during transmit.

During the receive function, 10V is applied to pin 4 of the
octal socket through R5 and CR2 which back biases CR1001
and shunts the 1650 kHz crystal to ground through L1 and
Cl, the variable "Clarifier" capacitor. The "Clarifier"
control can now vary the oscillator +150 Hz about tihe 1650
kHz center frequency. During transmit, 10V is removed from
pin 4 and applied to pin & through R4 and CR3. This volt-
age turns on CR1001l and connects the 1650 kHz crystal to
ground through C1001 which bypasses and inactivates the
"Clarifier" control. The oscillator is set on frequency by
C1l003 (accessible through inner enclosure cover) winile in
the transmit mode. The oscillator supply voltage is also
applied by the switching voltage through L1001.

Channel Oscillator, PC-8, PC-9

The channel oscillator and crystals are noused 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°C. 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 con-
trolled by the channel crystals which allow the oscillator
gain to exceed unity only at the resonant frequency of the
crystal. The crystal channel selection and crystal trimmer
clrcuitry are contained on PC-9, mounted directly below the
oven on the bottom of the chassis. The channel switch ap-
plies 10V from the program board to the selected channel.
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This turns on one of the diodes, «k%01-CR910, back biasing
the other diodes and connects the selected crystal into the
circuit ot the oscillator feedback loop. Correct crystal
capacity and frequency trimming are provided by three capac-
itors for each channel mounted on PC-9. The 36pf capacitor
is a temperature compensating type. The trimmer capacitor,
2-8pf, allows the channel crystal to be set to the exact
frequency. The oscillator may be used for both receive and
transmit, depending upon the number of crystals required.
Programming the oscillator for transmit and/or receive 1is
done on the program board, which will be discussed in the
switching section.

Receive Oscillator Option, PC-11, PC-12

This oscillator is installed only as an optional accessory
when  two-frequency simplex operation requires more than 10
crystals in the radio. The electrical design of this oscil-
lator is identical to the chamnel oscillator discussed in
Paragraph 2 of this Section. Mechanically, the oscillator
is packaged on two PC boards and housed in a can similar to
the SB filter can. It is mounted in the same space as
occupied by the lower SB filter, which is also an optional
accessory. Therefore, only one or the other may be in-
stalled. ‘

‘Only receive two-frequency simplex crystals are installed
in the receiver oscillator. That is, all simplex channels
(same transmit and receive frequency) utilize a single
crystal housed in The oven. Additionally, if the total
number of crystals does not exceed 10, with some channels
being two-frequency simplex, the receive crystal will also
he installed in the oven. However, if the total crystal
requirements exceed ten, which requires installation of the
receiver oscillator function, then all two-frequency simplex
receive crystals will be installed in the receiver oscil-
lator module. This could take the form of eight channels,
four being two-frequency simplex, for a total of 12 crystals.
Then eight crystals would be installed in the oven and

four crystals installed in the receiver oscillator module.
0f the eight crystals in the oven, all eight would be used
for transmit and four of the eight would also serve as the
receive crystal for the four single frequency simplex chan-
nels. The four two-frequency simplex channel receiver
crystals would be installed in the receiver oscillator
module. This method would allow rhe addition of two chan-
nels at a later date with no change in the original erys- .
tals. This is necessary as the transmit and receive two- kA
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frequency simplex crystals cannot be interchanged because
the transmit crystals are cut to operate at +65°C, and the
receiver module crystals at +25°C

The receiver oscillator channel line-up is programmed by
the wiring on the program board. Channel A in the receiver
oscillator is the lowest channel number two-frequency sim-
plex channel; channel B the next, and so forth up to a
maximum of eight receive only crystals.

F. CHANNEL SWITCHING CONTROL AND SYSTEM WIRING
1. Solenoid Channeling

The basic channel switching functions are controlled by the
three wafer switches mounted to the front panel. The first:
wafer from front, S1lA, controls the receiver/exciter. S1B,
the second wafer, controls the antenna coupler channeling.
S81C, the third wafer, controls the power amplifier channel-
ling. 3

The solenoid motors located in the power amplifier and
antenna coupler are controlled by a coded five wire system
connected to the master wafers in the receiver/exciter.
The channeling diagram for the PA and coupler is shown in
Figure IV-4. A+ voltage is wired to the rotary solenoid
and if the rece1ver/exc1ter 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.

2. Receiver/Exciter Control Wiring, Figure IV~5

All receiver/exciter channel control wires from Sl-A are
terminated on TB4, which is mounted directly under the wafer
switches. Switch S1-A is a two-pole, ten-position rotary
switch. The pole Sl=A, front, (side toward front panel)
controls the receiver and is connected to the bottom of the
ten pins of TB4 on the receive side. The rear side, Sl-A,
is the transmit side and is connected to the bottom of the
ten pins of TB4 on the transmit side. 10V receive and
transmit is supplied to S1-A through diodes CR4 and CR5

and the change-over relay KL. The channel switch Sl~A must
provide +10V to the following functions in the receiver/ox~
citer:




R/E-600 CU-106,110 || R/E-600 -
R/E~1200 CcU-1000 R/E-1200 PA-1010E
R/E~-1300 . GCU-1000 R/E~1300 _
Master Slave ‘Mastar: Slave
S1-B sl-c
CHANNEL A BCDE A BCDE A B.C D A B CDE
1 xjoloix{x o|xix|oio xijolo|x o|lx|{x|olx
2 olojx|x|O Xix|lololx Ol%xi0|X %l oixl| ol x
3 OIXixio|x xiololx|o o|x|oio Xxlo|x|xix
4 x|xlo|x|x oloix|clo oloio|o X|®Ixix
5 ®lolx|x|o ojix|ololx olo|Xix x|x|lolo
6 oixixiolo xloloix|x Xix|x%|x ociololoix
7 X | x|lo|lo|x oloix!xio ¥|lxiolo o|lolx X
g8 x|lolojxl|o OoiXx|x|lo|x olojoix xix|x|lo|x
9 O0I0IXIO|IX X x|jojx 0o oix|lo|o Xl olx|xio
10 olx]o|x|o xloix|loix oloix|x xixtolo|x
R/LE-600
R/E-1200
R/E-1300 A|B|C|DIE .18 Pins FIH|J|K
Cu-106,110
Ccu-1000 J301 Pins A{B|C{D|E
‘GCU=~1000 '
- pA~1010B J4 Pins 112;3j4

An "x" indicates connection of switch wafer terminals A, B, C,
D, or E to pin F,.

An IIOII

D, or E together.

Rec/Exc

Brown

Red

Orange

Yelow

Green

P

wM aster Wafer

indicates connection of switch wafer terminals A,

Slave Wafer

Figure IV-4

Channel Switching Code Diagram

B, C,
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(1) PC-1, receiver preéelector

(2) PC-9, channel oscillator.

(3) Receiver oscillator (if installed),
(4) PC-7, exciter tuned circuits.

(5) PpC-5, Pins “E", "F", "H" for automatic
AM selection if 2003, 2182 or 2638 kuz 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 channel oscillator oven and the
selection network is on PC-9. DPC-9 central wires are connected
to the receive terminals of TB-4. When relay Kl is in the trans-
mit position, 10V is supplied through diode CR-4, switch S1A rear
and diode CR6-~15 to the selected TB-d transmit terminal and then to
PC~9, PC~7, and PC-5, if applicable. When the microphone switch
is released, relay Kl returns to the receive position and 10V is
now applied to the receive gide of TB-4 and subsequently to PC-1.
Since the channel is single freguency simplex, a diode must be
‘installed between the transmit and receive side on the selected
channel. The diode prevents the tuned ckt. amplifiers on PC-6
from being activated while in receive.

If the channel is two-frequency simplex, the diode is not re-
quired and a separate receive crystal is selected when the relay
Kl is de-energized. However, the wire from PC-9 is now connected
to the transmit side of TB-4, and the receive oscillator PC-11 is
connected to the receive side of TB-4. Whether the receive crys-
tal is in the channel oscillator oven or receiver oscillator oven
module depends upon the number of channels and crystals installed,
See Section IV-E,
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C.

SECTION V

SPECIFICATION TEST PROCEDURE

GENERAL INFORMATION

1.

The checks outlined in this Section should be per formed
after equipment maintenance or if a specification check

is desired.

EQUIPMENT REQUIRED

L] L]

-

+ ® L]

O~ U R W N
L]

O W
[ ]

L

RF Voltmeter
RMS Voltmeter
Distortion Analyzer
RF Signal Generator
Frequency Counter
Audio Oscillator
Attenuator
Wattmeter (100W
Element)
Dummy Load, 50 ohms
Oscilloscope

OSCILLATORS

1.

H-P Model 410B, or equivalent
H-P Model 400L, or equivalent
P Model 330C, or equivalent
H-P Model 606B, or equivalent
H-P Model 54451, or equivalent
H~P Model 200CD, or equivalent (2)
Kay Electric Model 30-0, or equivalent

Bird Model 43, or equivalent
Bird MQ@el 818, or equivalent
Tekt;dhix Model 543B, or equivalent:

Channel Oscillator (10 Crystal Oven Unit)

?+
Frequency Rec./Exc. PA-1010B 50 ohm
e ara— e e R S
Counter Load
Figufe V-1

(a) OFF/ON switch in "ON" position.

(b) Channel selector switch in Channel 1 position,

(c) Exciter Output JLl0 disconnected from PA-1010B.

(d) Receiver/Exciter in transmit (Refer to Section TV-E for
‘ other than one frequency simplex channel frequency

assignment) .

(e) Allow equipment to warm up 15 minutes.

(f) Connect frequency counter to Pin "N" of PC-2 and record

frequency.



(g) Turn channel selector switch to successive positions
and record frequency.

(n) Frequency readings must be within +20 Hz of assigned
frequency plus 1650 kHz. NOTE: Oscillator should be

set to exact channel frequency.

(iy If this requirement 1is not met, refer to Section VI-C
for alignment or Section VII-C for repair.

7. Receive Oscillator (8 Crystal Positions)
(a) Refer to Figure V-1 for equipment hook-up.
(b) OFF/ON switch in "ON position.

(¢} Channel selectur switch in position(s) outlined in
Section IV-E.

(d) Receiver/FExciter in ''receive'.

(e} Connect frequency counter to Pin "M of PC-2 and record
quencs
frequency (ies) .

(f) Frequency reading(s) must not vary more than ¥ 0.0025%
from assigned frequency plus 1650 kHz.

(g) If this requirement is not met, refer to Section VI-C
for alignment or Section VII-C for repair.

3. Carrier Oscillator (1650 kHz)
{a) Refer to Figure V-1 for equipment hook-up. (Exciter
output J10 disconnected from PA-1010B.)
(h) OFF/ON switch in "ON' position.

(c) Receiver/Exciter in ''receive' mode.

(d) Mode switch in USB, TEL or LSB position.

(e) Clarifier in CCW position.

(f£) Conmnect frequency counter to Pin "6" of XV-1 and record
frequency.

(g) Turn clarifier to the extreme (W position and record
frequency.
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(h) Frequency difference between steps (f) and (g) must

not be 1ess than 300 Hz.

(1) Receiver/Exciter in "transmit'.

(j) Frequency must not be more than +2 Hz from 1650 kHz,

(k) If the requirements in steps (h) and (j) are not met,

refer to Section VI-C for alignment or Section VII-C
for repair.

D. RECEIVER

1. Sensitivity Measurements

a. S5B
(1) OFF/ON switch to "ON" position.
(2) Channel selector switch in desired frequency position.
(3) Squeleh contrel full CCW.
(4) Receiver/Exciter in "'receive'.
(5) Connect test equipment as shown in Figﬁ?e v-2.
Y ' |
Signal RG"“58/U_’ Ree/txe Audb'lZOﬂ % e b A
Gen -1 J-9 Voltmeter 101CB [
’ Antenna [Output 4;

40

Figure V-2

(6) Set RMS voltmeter to 3 volt scale.

(7) Increase volume control on Receiver/Exciter until
noise is observed on voltmeter.

(8) Turn mode switch to USB, TEL or LSB position.

(9) Set output of signal generator to luv (rms) and tune
frequency dial for maximum indication on voltmeter,
adjusting volume control to maintain 1V reading.

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




(11)

(1)
(2)
(3)

(4)

(5)

If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

Follow steps (1) through (7) of Paragraph l-a.
Turn mode switch to AM position.

Set output of signal generator to 2Zuv (rms), 30%
modulation, 1000 Hz, and tune frequency dial for
maximum indication on voltmeter, adjusting volume
control to maintain 1V reading.

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

If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

2. Gain Measurements

a. SSB
(1)
(2)
(3)
(4)
(3)

(6)

(7)

b. AM

(L

Follow steps (1) through (5) of Paragraph l-a.

Set RMS volmeter to 10V scale.

Turn volume control full CW.

Turn mode switch to USB, TEL or LSB position.

Set output of signal genmerator to luv (rms) and tune
for maximum deflection on voltmeter; adjust output of
generator for 7.1 volt indication on voltmeter. Re-

peak voltmeter reading with frequency dial.

Output of signal generator must be no more than
5uv (rms).

1f this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repailr.

Follow steps (1) through (5) of Paragraph 1-a and
steps (2) and (3) of Paragraph 2-a.

gl



3‘

Frequency |

Counter

42

(3)
%)
(3

(2) Turn mode switch to AM position,.
+(3) - Set-outputrof signal generator to 1 uv (rms); 30%
-~ modulation; 1000 Hz and tune for maximum deflection

on voltmeter, adjust output of generator for 7.1
volt indication on voltmeter. Repeak meter reading
Wlth frequency dlal

(4) Output of signal generator must be no more than
10 uv (rms). e :

(5) 1If this requirement is not met, refer to Section

' vVI-D- for alignment or’ Section VII-D for repair.

Selectivity Measutrement
a. 8SB _
(1) Follow steps (1) through (4) of Paragraph l-a.
(2) Connect test equipment, as shown in Figure V-3.
 p— : Audlo
Signal Rec/Exc
‘ Giﬁ_ ot Step J-9 560 ohm RMS
Attenuator| Ant. ‘ Voltmeter
L o ‘ Output
S '

PA-10108 jatm—— A+

Figure V-3

Set RMS voltmeter to 3 volt scale.
Insert 100 db attenuation with step attenuator.

Turn mode switch to USB, TEL or LSB position.

‘Set dignal generator to 100 MV (rms) and tune for

maximum defléetion on RMS voltmeter, adjust volume.
control for desired 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 generator lower in fre~
quency until meter reading is down 6 db from that in
step (6). Record the frequency.

(8) The frequency difference between the readings in
step (7) must be no less than 2.1 kHz.

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

(10) Increase signal input 60 db 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.

(12) The frequency difference between the readings in
step (11) must be no more than 6.5 kHz.

(13) If the requirements in step (8) and step (12) are
not met, refer to Section VI-D for alignment or
Section VII-D for repair.

b. AM

(1) Follow steps (1) through (4) of Paragraph l-a and
steps (2) through {(4) of Paragraph 3-a.

(2) Turn mode switch to AM position,

(3) Set signal generator to 100 MV (rms); 30% modulation,
1000 Hz and tune for maximum deflection on RMS wvolt-
meter, adjust volume control for desired reading and
record.

(4) Tune signal generator higher in frequency until meter
reading is 6 db down from that in step (3). Turn
modulation "OFF" and record frequency. Turn modula-
tion "ON" and tune signal generator lower in fre-
quency until meter reading is 6 db down from that in
step (3). Turn modulation "OFF'" and record fre-
quency,
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(5)

(6)

(7)

(8)

(9)

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 3-a, but turn
modulation off each time frequency is measured.

The frequency difference between the readings in step
(7) must be no more than 20 kHz. :

If this requirement is not met, refer to Section
VI-D for alignment or Section VII~-D for repair.

4. AGC Range Measurement

a.

SSB
(L
(2)
(3
(4)

(5)

(6)

)

Follow steps (1) through (5) of Paragraph l-a.
Set RMS voltmeter to 10 volt scale.
Turn mode switch to USB, TEL, LSB position.

Set signal generator to luv. (rms) and tune for
maximum deflection on voltmeter.

Increase signal gemerator output to 250,000uv
(500,090uv open circuit) and set volume control for
7.1 volt on the RMS voltmeter. Reduce generator
output to 5uv (rms).

Output measured on voltmeter must be no more than
10 db down from 7.1 volt,

If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

5. Audio Response Measurement

a.

Lb

SSB

(1)

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

Signal . J-9 Rec/Exc _—4? 560 ohm RMS
Generator Ant. Voltmeter
Audio PA-101(B Frequency
Osc. ) Counter
At —
Figure V-4

(3) Set RMS voltmeter to 10 volt scale.
(4) Turn mode switch to USB, TEL or LSB position.

(5) Set signal generator to luv (rms) and tune until
frequency counter indicates 1000 Hz. Increase
generator output to 50uv (rms) and adjust vo Lume
control until voltmeter indicates 7.1 volts.

(6) Tune signal generator until frequency counter dis-
plays 350 Hz. Record voltmeter reading. Tune signal
generator until frequency counter displays 2450 Hz.
Record voltmeter reading. :

(7) Meter readings obtained in step (6) must be no more
than 6 db down from 7.1 volts.

(8) If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

b. AM

(1) Follow steps (1) through (4) of Paragraph l-a and
steps (2) and (3) of Paragraph 5-a.

(2) Turn mode switch to AM position.

(3) Connect audio oscillator to external modulation on
signal generator and set for 30% modulation, 1000 Hz.
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(4) Set signal generator to luv (rms) and tune for maxi-
mum indication on RMS meter. Increase generator
output to 50uv {(rms) and set volume control until
voltmeter indicates 7.1 volts,

(5) Turn audio oscillator to 350 Hz and record voltmeter
reading. Turn audio oscillator to 3000 Hz and record
voltmeter reading.,

(6) Meter readings obtained in step (5) must be no more
than 8 db down from 7.1 volts.

(7) If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

6. Audio Distortion Measurements
a. SSB
(1) Follow steps (1) through (4) Paragraph l-a.

(2) Connect test equipment, as shown in Figure V-5.

Signal 9 Rec/Exc RMS
Generator i" Voltmeter
nt,
T Audio
PA-1010B Distortion
? Analyzer
Audio %
Oscillator A Frequency
Counter
Figure V=5

(3) Set RMS voltmeter to 10 volt scale.

(4) Turn mode switch to USB, TEL or LSB position.

(5) Set signal generator to luv (rms) and tune until
frequency counter displays 1000 Hz. Increase

generator output to 100,000uv and set volume control
until voltmeter indicates 7.1 volts.
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(6)

(7

(8)

€))

(10)

b. AM

(1)

(2)
(3)

(4)

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

(9)

Set distortion analyzer for 1007% reference indica~
tion.

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

Repeat steps (5) through (7) at 350 Hz and 2450 Hz.

Readings obtained in steps (7) and (8) must be no
more than 10%.

If this requirement is not met, refer to Section
VI-D for alignment or Section VII-D for repair.

Follow steps (1) through (4) of Paragraph l-a and
steps (2) and (3) of Paragraph 6-~a.

Turn mode switch to AM position.

Connect audio oscillator to external modulation on
signal generator and set for 85% modulation, 1000 Hz.

Set signal generator to luv (rms) and tune for maxi-
mum indication on RMS meter. Increase generator
output to 250,000uv (500,000uv open circuit) and set
volume control until RMS voltmeter indicates 7.1
volts.

Set distortion analyzer for 100% reference indica-
tion.

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

Repeat steps (3) through (6) for 350 Hz and 3000 Hz.

Readings obtained in steps (6) and (7) must be no
more than 20%. '

If this requirement is not met, refer to Section
Vi-D for alignment or Section VII-D for repair.
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7. Intermediate Frequency Rejection Measurement (1650 kHz)

a. SSB

(1
(2)

(3)
(4)

(5)

Follow steps (1) through (9) of Paragraph 1l-a.

Increase signal generator output 60 db and tune fre-
quency to 1650 kHz.

Peak RMS voltmeter with frequency dial on generator.

}
Meter indication must be no more than reference
indication (1 volt).

I1f this requirement is not met, refer to Section
Vi-D for alignment or Section VII-D for repair.

8. Image Frequency Rejection Measurement {(fc + 3.3 MHz).

al

SSB

)

(2)

(3
(4)

(5)

Follow steps (1) through (9) of Paragraph l-a.

Increase signal generator output 60 db and tune
frequency 3300 kHz above channel frequency.

Peak RMS voltmeter with frequency dial on generator.

Meter indication must be no more than reference
indication (1 volt).

If this requirement is not met, refer to Section
VII-D for repair.

9. Squelch Sensitivity and Range Measurement

48
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SSB
(1)
(2)

(3)
(4)
(5)

Follow steps (1) through (9) of Paragraph l1l-a.

Remove cable from J-9 (antenna input). Receiver
must not squelch.

Reconnect cable to J-9.
Turn squelch control full CW.

Increase signal generator output until voltmeter

deflects.



(6}
(7}

E. TRANSMITTER

Signal generator output should be 15 uv {(nominal).

If the requirements in steps (2) and (5) are not
met, refer to Section VI-D for alignment or Section
VII-D for repair.

1. Power Output Measurement

{(z) SS8B

(1)
(2}
(3)

Connect test equipment, as shown in Figure V-6.
OFF/ON switch in "ON" position.

Channel selector in desired frequency position.

{(4) Allow 15 minutes for eguipment warm-up.
AC Audio Audio
VIVM Osc. Osc. Peak Detecting Oscillioscope
: I A+ RF Voltmeter
~L 100 uf §
. PA-1010B »
Mic Rec/Exc.| J-10 J-1 |Power J~2 50 ohm
Audio Amp L“J Load

(5)
(6)

(7)

(9)

Figure V-6
Turn mode switch to USB or LSB position.

Set audio oscillators to 1800 Hz and 800 Hz re-
spectively.

Adjust combined audio oscillator output to 0.15
volt (rms) on AC VTVM,

Key transmitﬁer.

Record output power (PEP) indic¢ated on RF volt meter
on all used channels.

2
NOTE: PEP =={Vrms)

50
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(10)

(11)

. AM

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

Output should be no less than 48W (120W PEP) on any
channel.

1f this requirement is not wmet, refer to Section

VI-E and F for alignment or Section VII-E and F for
repair.

Repeét steps (1) through (4) of Paragraph l-a.

Turn mode switch to AM.

Remove audio oscillator input from Receiver/Exciter.
Key transmitter.

Record output power (average) indicated on wattmeter
on all chapnels.

Output should be wo less than 30W average.
If this requirement is not met, refer to Section

VI-E and F for alignment or Section VII-E and F for
repair.

2. Carrier Attenuation

a.

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

(5)

(L
(2)

Repeat steps (1) through (8) of Paragraph 1-a.
Record output voltage measured at 50 ohm load.
Remove audio input to Exciter.

The output measured at 50 ohm load must be no less
than 40 db below the output measured in step (2).

1f this requirement is not met, refer to Section
VI-E and F for alignment or Section VII-E and F for
repair.

b, Telephone

Repeat steps (1) through (8) of Paragraph 1l-a.

Turn mode switch to TEL.



{3) Record output volt measured at 50 ohm load.

(4) Remove audio input from Exciter.

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

(6) If this requirement is not met, refer to Section

VI-E and F for alignment or Section VII-E and F for
repair.
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SECTION VI

ADJUSTMENT AND ALIGNMENT PROCEDURES

GENERAL INFORMATION

1.

The receiver/exciter and power amplifier/power supply are
designed for minimum variations in specifications. After
the initial factory alignment further alignment is not re-
quired unless circuit boards are replaced, channel fre-
quencies are altered, or periodic inspections are scheduled
to insure peak performance of the equipment.

The procedure outlined in this Section should be utilized
whenever alignment or adjustment is reguired.

EQUIPMENT REQUIRED

* L]

C WO 0 Gy Ut b W no
LI ) L N T Y

RF Voltmeter H-P Model 410B, or equivalent
RMS Volimeter H-P Model 400, or equivalent
Frequency Counter H-P Model 330C, or equivalent
RF Signal Generator H-P Model 606B, or equivalent
Audio Oscillator H~P Model 200CD, or eguivalent
Wattmeter (100W

Element) Bird Model 43, or equivalent
Dummy Load (50 ohms) Bird Model, 81lB, or equivalent
Cscilloscope Tektronix Model, 543B, or equivalent
DC VTVM H-P Model 412A, or eguivalent

Tunable Receiver (4-36 MHz with 8 Meter)
or Field Intensity Meter,

OSCILLATORS

1.

Channel Oscillator (10 Crystal Oven Unit)
(a) For test setup, refer to Section V-C, Paragraph 1.

(b) Adjust ¢~-901 through C-910 until frequency is within
+5 Hz of assigned frequency plus 1650 kHz.

Receive Oscillator (8 Crystal Module Unit)
(a) For test set up, refer to Section V-C, Paragraph 2.

(b) Adjust C€-1101 through C-1108 until frequency is within
+0.0010% of assigned frequency plus 1650 kHz.

Carrier Oscillator (1650 kHz)

(a) For test setup refer to Section V-C, Paragraph 3.

AT




(b} Adjust trimmer capacitors on rear of C-1 case until the

(c)
(d)

frequency difference with -1 in CW position and CCW
position is not less than 300 Hz.

Refer to Section V-C, Paragraph 3-(h).

Adjust C-1003 until frequency is within 42 Hz of 1650
kHz .

D. RECEIVER

1. Mixer and IF Alignment

(a)

b)
(c)

(d)

(e)

(£)

(g)
(h)
(i)

Refer to Section V~D, Paragraph 7~a for equipment
hook=-up.

Remove PC-3 from receiver/exciter.

Connect 2200 ohm resistor from Pin "T' of PC-2 to +10
volts.

Connect oscilloscope to Pin "H'" of PC-2.

Adjust L-211, L-212, L-213 (PC-2) for maximum output

at Pin "H'", reduciny signal generator output to prevent
saturation.

Adjust L-207, L-210 for mipimum output at Pin "H', in-
crease signal generator to maintain readable presenta-
tion on oscilloscope.

Repeat step (e) above.

Remove 2200 ohm resistor from Pin "T" of PC-2.

Reinstall PC-3.

2. Preselector Alignment

(a)

Refer to Section V-D, Paragraph l-a.for equipment
hook-up. -

(b) Adjust coills corresponding to selected channel, L-101

through L-130, for maximum audio output on RMS meter.
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. AM and SSB Gain Equalizations

(a) Refer to Section V-D, Paragraph l-a, steps 1 through 8.
(b) Comnnect DC VIVM to Pin "T" of PC-2.

(c) Increase signal generator output to 10 uv and tune for
minimum DC on VIVM. Record this voltage.

(d) Switch to AM position and tune signal generator for
minimum DC on VIVM. Record this voltage.

(e) If the recorded voltages in steps (c) and (d) are un-
equal, adjust C-230 (AM oscillator injection) until
voltages are as equal as possible.

. AGC~-2 Threshold and Distortion Adjustment

(a) Refer to Section V-D, Paragraph 4-a.

(b) Adjust R-330 so that a 10 db decrease in signal from
250,000 uv (500,000 uv open circuit) results in no
change in output and minimum sine wave distortion is
observed.

. Detector Bias Adjustment

(a) Refer to Section V-D, Paragraph 5-b.

(b) Adjust R-336 for minimum sine wave distortion while
maintaining output within +2 db of rated output.

Squelch Threshold Adjustment
(a) Refer to Section V-D, Pafagraph 9-a.
(b) Turn squelch control CW.

(¢) Increase signal generator output until RMS meter indi-
cates audio output.

(d) Adjust R=415 so that squelch breaks with 7 +2 uv input
signal.



E. EXCITER

RMS RF
VTVM Oscilloscope
RMS Audio
VTVM . Osc.
[- . At
~L- 100 uf
+ .
Mic Rec/Exc PA-1010B 501
Audio J-10 load
47 ft.
1/2 W

Figure VI~I
1. Modulation Adjustment
(2) Set up equipment as shown in Figure VI-I.
{b) Turn ON/OFF switch to "ON" position.
(¢} Allow 15 minutes for equipment warm-up.
{d) Set audio oscillator outpﬁt for 0.150V rms at 1000 Hz.
{e) Turn mode switch to AM position.
(f) Key transmitter.

(g) Adjust R-535 until signal on oscilloscope is modulated
1004,

55



56

2. Balanced Modulator Adijustment

3.

4.

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

Set up equipment, As shown in Figure VI-I.‘

Refer to Paragraphs 1-(b) through 1-(f). /
Connect oscilloscope to the base of Q-503.

Adjust R-511 until adjacent peaks at the top and bottom

of the wave-form are of equal amplitude (See Figure
Vi-2}). :

Figure VIi-2
Signal Wavefrom at Base of 0-503

Balanced Mixer Adjustment

(a)
(b)

(c)
(a)
(e)
(£)
(9)

Set up equipment, as shown in Figure VI-I.

Turn channel selector switch to highest transmit fre-
dquency.

Refer to Paragraphs 1-(b) through 1-{e).

N

Turn mode select gwitch to "USRB".
Key transmitter,
Remove audio oscillator input from Receiver/Exciter.

Adjust R-609 for minimum output on RF VTVM or oscillo-
scope.

Exciter Tuned Circuit Alignments

(a)
(1)
(c)
(a)

Set up equipment, as shown ih Figure VI-I.

'Set channel selector switch to desired frequency.

Refer to Paragraphs l-a through 1-f.

Turn slugs of selected channel coils L701-L710 and
L711~L720 all the way into the form.




(e) Slowly turn slugs CCW until signal appears on scope,
alternately tune the coils until the oscilloscope shows
a peak.

NOTE: Care must be taken not to tune the Exciter to

the channel oscillator frequency (1650 kHz)
above the transmit frequency.

5. Sidetone Adjustment

- (a) For this adjustment, refer to Section TI-E.

F. POWER AMPLIFIER (PA-1010R)
CAUTION: VOLTAGES IN THIS UNIT ARE HAZARDOUS TO LIrE,
1. Bias Adjustment
(2) Connect equipment as shown in Figure VI-3,
Audio Audio Peak Detecting
Osc. Osc. RF Voltmeter
[ |
L 100 ur At
+ Mic T
Audio
Rec/Exc| J-1 PA-1010B| L |Watt-| | 50 Ohms
Input ' meteri [Terminatio
Signal Tunable
Generator Receiver
RF :
or Field

Intensity Metexr
Figure VI-3

(b) Disconnect cable from J-1 of PA-1010B.
(c) Turn OFF/ON switch to "ON",
(d) Allow 15 minutes for equipment warm-up.

(e} Connect DC voltmeter to Pin 1 of V-2,
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(£)
(g)
(h)
(i)

Turn voltmeter to "3 volt" scale.
Key transmitter.
Adjust R-110 until meter indicates 0.3 volts DC.

Connect DC VIVM to Pin 1 of V1; voltage should be
between .25-.35 volts.

2. Driver and Output Coil Tuning.

{a)

(b)

()
(a)
()
(£)
(9}
(h)

(1)

(3)

Connect equipment as shown in Figure VI-3.

Digconnect Receiver/Exciter and connect silgnal generator
fto J-1 of PA-1010E.

Turn channel selector to desired channel.

Turn OFF/ON switch to "ON",

Allow 15 minutes for equipment warm-up.

Place HI/LOW switch on PA-1010B in "HI" position.

Key trangmitter,

Tune signal generator for maximum output on wattmeter.

Increase or reduce generator output until wattmeter
indicates 50W.

Alternately tune driver coil (L~2 through I.-11) and
output coil (L13 through 1L22) for peak indication
on wattmeter. Reduce generator output to maintain
50W on wattmeter.

3. Neutralizing Capacitor Adjustment

(a)
(b)
(c)
()
(e)
(£)
{g)

(h)
(3)

Refer to Figure Vi-3 for test set-up.

Place HI-LOW power switch on PA-10l0B in "HI" position.
Connect oscilloscope to Pin 3 of the driver v-1.
Select highest frequency channel.

Disconnect exciter output from J-1 of PA-1010B.

Key transmitter.

Inject channel frequency from signal generator into
J-2 (RF output) of PA-1010B., Caution: Use fused gen-
erator and connect to J-2 after keying, if no power
output is observed on the wattmeter.

Adjust C-33 neutralizing capacitor for minimum signal
observed on the oscilloscope.

Unkey transmitter and disconnect signal generator from
J-2.



ALC Adijustment

Refer to Figure VI-3 for test set-up.

Connect exciter output, J-10 to J-1 PA-1010B.

Turn R-1404, AM power adjustment, R-1403, SSB power
adjustment and R-1402, AM peak modulation adiustment
completely CCW.

Turn mode selector to USB or LSB.

Turn channel selector to lowest channel freguency used.
Key transmitter.

Adjust R-1403 (CW) until RF vo}tmet@r indicates 79 volts.
Unkey transmitter and turn channel selector to highest
frequency; key transmitter.

Adjust C-1405 (capacitor on ALC detector toward the in-
side of power amp.) until voltmeter indicates 79V.
Unkey lLransmitter and channel to lowest frequency.

Tarn mode switch to AM and remove both audio oscillatox
inputs.

Key transmitter and adjust R-1404 (CW) until RF volt-
meter indicates 39V.

Unkey transmitter and channel to highest frequency. Key
the transmitter and adjust C-1408 (Located on the RF de-
tector toward the outside of the power amp) until volt-
meter indicates 39 volts.

Connect one audio oscillator to Mic. input and adjust

' R-1402 CW until the RF voltmeter indicates 79 volts.

Thern turn R-1402 back 1/2 turn. :

Unkey transmitter and remove audio osc. input channel to
all used frequencies and key transmitter. R¥F voltmeter
should indicate 39V on all channels.

Telephone Adjustment

*

Qo oW
* L]

fn

Refer to Figure VI-3 for test set-up.

Select telephone channel if installed.

Turn mode switch to USB.

Connect audio oscillators to MIC input.

Key transmitter and record output.

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

Select resistor, R-517 on PC-5, for proper carrier
attenuation. (Increase value if less than 14 db and
decrease if greatexr. than 18 db) Nominal value in-
stalled ig 18k, '
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Second Harmonic Trap Adjustment

a. Refer to Figure VI-3 for test set-up.

b, Turn mode switch to AM

c. Remove audio oscillator input

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

e. Key transmitter and adjust L-23 through L-32, harmonic
traps, for minimum signal.

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



SECTION VIT

TROUBLE SHOOTING AND MATINTENANCE

GENERAL INFORMATION

1.

When the Receiver/Exciter or Power Amplifiér are removed
for maintenance, a visual inspection should be performed
to check for broken wires, loose or shorted contacts or
damaged components.

& ¥

Malfunctions in the Receiver/Exciter may be isolated guite
rapidly by the substitution of circuit boards. However, if
no spare boards are available, a general signal tracing
procedure in conjunction with the trouble analysis charts
may be used. Once the faulty circuit board has been iso-
lated it may be returned to Sunair Electronics, for repalx
or the signal and DC voltage tables provided in .this sec-
tion may be utilized to repair defective boards,

EQUIPMENT REQUIRED

1. RF Voltmeter H-P Model 410B, or equivalent
2. RMS Voltmeter H-P Model 4001, or equivalent
3. RF Signal Generator H-P Model 330C, or equivalent
4. Audio Oscillator H-P Model 200CD, or equivalent (2)
5. Wattmeter (100W
: Element) Bird Model 43, or equivalent
6. Dummy Load, 50 ochms Bird Model 81lB, or equivalent
7. Oscilloscope Tektronix Model 543B, or eguivalent
8. Multimeter 20K ohms/ ,
volt Simpson Model 260, or equivalent
OSCILLATORS
1. Channel Oscillator (10 Xtal Oven Unit or 8 Xtal Rec/Osc Unit)

(a) Trouble Analysis Chart

*Note 1 _
Symptom Probable Cause Remedy
No output on any Defective coil Make voltage checks on
channel, L-2, diodes CR-4, L,-2, CR-4, CR-5, Re-
CrR-5, or PC-8, fer to Table VII-1 and

schematic diagram, Re-
place defective com-
ponent or entire cixr-
cuit board.
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Symptom
No output on
some channel(s).

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

1 and 2.

*Note 1
Probable Cause

Remedy

Defective crys-
tal(s), defec~-
give wafer S-~1A,
defective com=
ponent(s) cn
PC-9.

Capacitor(s)
C=901 thru C-910
ncet adjusted
properly, defec=~
tive crystal or

capacitor on PC-9.

Replace crystals,
check wafer S=1A con-
tacts for continuity,
test PC-9 as shown in
schematic diagram. Re=
place defective com-
ponent.

See Section Vi-C for
alignment procedures
test, as shown in
schematic diagram. Re-~
place defective com=
ponent.

*NOTE 1: When receive oscillator is checked, PC-8 and PC-9
designations should be changed to PC~12 and PC-11,

respectively. ‘
Test Point DC Voltage +10% | Signal Voltage (RMS)
Integrated | Pin No. ,
Circuit
1C-801 or o
1C~1201 1,11 8.0v -
2 4,2V -
3,14 3.5V -
4 4a§V -
5, 9 5.8V -
6 3.1V =
7 2.4v 0.8V
8 9.5V -
10 5.4V -
12 Y -
13 2.0V -

Téble YiT-1 - Channel Oscillator Méasuréments'
" 2. Carrier Oscillator (1650 kHz)

(a) Trouble Analysis Chart

Szggtom

No output in re~

Probable Cause

Defective crys-

ceive or transmit. tal or circuit

board.

Remedy

Replace crystal or
test PC-10, as shown
in Table VII-2 and
schematic diagram.



Continued. =~ -

Symptom

No output on re=
ceive; transmit
normal.

No output on
transmit.

Frequency does
not meet require-
ments in Section
V-C, Paragraph 3,
on transmit.

Frequency does

not meet require~
ments in Section
V-C, Paragraph 3,

~on receive.

Probable Cause

. Carrier Oscillator (1650 kHz) - Trouble Analysis Chart -

Remedy

Defective diode
CR-2, L-1 or

C-1.

Defective switch
Q-504 and Q-505

on PC~5

No +10V transmit,
diode CR-3 or
R-4 defective,

c-1003 not ad-
justed properly.

C~1 not ad~-
justed properly.

Check components and
replace if defective.

Test as shown in Table
VII-7. Replace defec-
tive component or
entire circuit board.

Check wvoltage on K-1
as shown in schematic
diagram. Check diode
and resistor. Replace
if defective.

Refer to Section VI-C,
alignment procedures.

Refer to Section VI-C,
alignment procedures.

Test Point DC voltage +10% Signal
Tube Rec (UISB, Rec (USB,
Socket | Pin No.| TEL, L3B)| Transmit | TEL, LSB) | Transmit
Xv-1 2,3.5 Gnd Gnd
4 3V Gnd
6 0.1 V (RMS)| 0.33V(RMS)
7 28 or 14 | 28 or 14
8 Gnd 8.2

Table VII-2 - Carrier Oscillator Measurements
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D. RECEIVER.

1. Trouble Analysis Chart

Symptom

No audio output on

any channel, AM
or SSB.

No audio output on

some channels, AM
or SSB.

64

Probable Cause

Squelch control
on front panel
set to quiet re-
ceiver.

Squelch thresh-
old R~415 not ad=-
justed properly.

No +10 volts.

Channel oscil-
lator defective.

Diode CR-5 open.

Defective relay
K-1.

Defective colume
control.

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

Defective crys-
tal(s) in channel
oscillator.

Remedy

Turn squelch control
full CCW,.

Refer to Section VI-D
for alignment and
adjustment procedures.

Check voltage on QL (E)
and CR=6. Replace
defective component.

Test as shown in Sec=~
tion VII-C, Paragraph
1 and Schematic Dia~-
gram. Replace defec-
tive circuit board or
component,

Check diode, replace
if defective.

Check relay contacts
for continuity, re-
place if defective.

Check resistance, re-
place 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.

Replace crystal(s).



D. Receiver - Trouble AnalysisChart - Continued

Symptom
No audio output on
some channels, AM
or SSB.

No audio output on
AM, SSB normal,

No audio output on
SSB, AM normal.

Probable Cause
Preselector
(PC-1) coils
misaligned or
defective com~
ponent.

Oscillator trim-
mer circuit
(PC-9) defective.

Defective mode
switch §-3.

Defective PC-2,
PC-3 or PC~4.

Defective carrier
oscillator (1650
kHz) .

Defective SSB
Rec switch Q-ﬁ@@
and Q-505 on PG-5.

Defective switch~
ing circuits on
PC-4.

Remedy
Refer to Section VI-D

for alignment pro-
cedures or test as
shown in Schematic
Diagram. Replace
defective component.

Check components on
inoperative channel(s)
on PC-9. Replace de-
fective component. Re-
fer to Section VII-C,
Paragraph 1.

Check continuity, re-
place if defective.

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

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

Test as shown in Table
VIiI-7 and Schematic
Diagram. Replace de-
fective component or
entire circuit board.

Test as shown in Table
VII-5 and Schematic
Diagram. Replace de~
fective component or
entire board.
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D. Receiver - Trouble Analysis Chart - Continued

Symptom
Sensitivity low
(poor noise
figure). Unable
to meet require-
ments 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, audico
output increases
excessively with an
increase in RF sig-
nal or unable to
meet requirements

in Section V-D,
Paragraph 4.

Unable to meet audio
frequency response
requirements in Sec-
tion V=D, Paragraph 5.

Audio output dis-
torted, unreadable.
on SSB; AM normal.

66
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Probable Cause
Preselector
(PC~1) coils
misaligned or
defective com=-
ponents.

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

Defective PC-2,

3 or 4.

AM - ¥L-201 de-
fective. 8SB =
FL~1 or FL~2
defective.

AGC potentiometer
not adjusted
properly..

Faulty AGC cix=-
cuits, PC-3 or
AGC diodes CR~201
thru CR-204
(PC=2) defective.

Defective cou-
pling capacitor
C404.

Defective trans-
former T-1.

Clarifier not
adjusted proper-
ly.

Remedy
Refer to Section VI-D

for alignment pro-
cedures or test as
shown in Schematic
Diagram and replace
defective component.

Test as shown in Tahle
VIi-3 and Schematic
Diagram. Replace de-
fective component or
entire circuit board.

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

Replace filter.
Refer to Section VI-D,
alignment procedures,

Test as shown in Table
VII~4 and Schematic

Diagram. Check diodes.

Replace defective com~
ponent or entire cir-
cuit board(s).

Replace capacitor.

Replace transformer.

Adjust C-1 (front
panel) .



D. Receiver - Trouble Analysis Chart - Continued

Symptom

Audio distorted on
AM and SSB. Unable
to meet require-
ments in Section
V-D, Paragraph 6.

Unable to meet IF
rejection require-
ments in Section
V-D, Paragraph 7.

Receiver will not
quiet when squelch
is turned CW. Un~-
able toc meet re-
quirements in Sec-
tion V-D, Para~
graph 9.

Probable Cause

R-330 AGC poten~-
tiometer not ad-
justed properly.

Q~308 bias not
adjusted proper-
ly (R-336).

L-207 or L-210
not adjusted
properly.

Defective squelch
potentiometer
(R-2).

R-415 misadjusted.
Faulty squelch

circuit (PC-3
and PC-4).

Remedy
Refer to Section 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.

Test as shown in
Tables VII-4, 5 and
Schematic Diagram.
Replace defective com=
ponent (s) or entire
circuit board.
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Test Point DC Voltage +10% Signal Volt. & Waveform
Transistor
or FET Pin No, S5B AM S8B AM
g-2011! Emitter .65V .65V - -
Base 1.3V 1.3 v
Collector 7.2 V 7.2 Vv
2
0~202 Drain 9.1 v 9,1 vV
Source 1.65V 1,65V
Gate - -
2 ¥
Q-203 Drain 7.7V 7.7V
Source 0.5V 0.5V
Gate - -
2
0-204 Emitter - 1.4v - -
Basge - 2.1v -
Collectox - 7.7V -
2
Q-205 Drain - 6.5V - -
Source - 2,0V -
Gate - - - -
2 .
0-~206 Emitter G 0 - -
Bage 0.7V 0 - -
Collector 0 6.5V - -
Note 1l: 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) input on Pin "U", PC-2; channel oscillatoxr on.

Table VII-3 - PC-2 DC Signal Measurements
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Test Point - DC Voltage  +10% Signal Voltage
Transistor ‘ and Waveforms
or FET Pin No. Usp @AM TEL LSB 588 AM
Q-301 E 3.3V |3.3v 13.3v |3.3V
B 0 0 0 4,0V
C 9.5v [9.5V |9.5V 19,5V
0-302 E 1.,8v |1.8v |1.8V {1.8V
B 1.lv |0 1.1v |O
C 9,5V |9.5V |[9.5V [9.5V
0-303 E 3.3v |2.3v |3.3V |3.3V
B 0 4.0v |0 0
C 9.5V [9.5V [9.5V 9.5V
Q-304 E 1.45v|[1.45vi1.45Vv{1.45V
B 2.25v12,25Vi2,.25v 12,25V
C 5.0V |5.0V |5.0v |5.0V 0,34V'%@ﬁ
0-305 E 0 0 0 0 T
B 0.7v {0 0.7v 0.7V
C 0 89.5v |0 0
0306 E 0 8,5v |0 0
B 0 9,.5v {0 0
C 9.5V 9.5V 12,5V 9.5V
0-307 D 7.8v |7.8V |7.8vV |7.8V
8 0.8v j0.8v (0.8vV |(0.8V
G -~ o — -
SSB  |aM
Q-308 D 4,5V |4.5V
S 1.7v 1.6V
G - —
0-309 E 0.lev|0,16V
B 0,7V |0.7V - 4,9vDC
C 9,5V 9,5V - 9.5VDC
0-310 " 0 0 - 1.2vnc
B 0 0 - 1,9vDC
C 9.0V 9,0V e 5.5VDC
*Q~-311 E 0 0 - -
B 0 0 - -
C ] 0 - -
Q-312 E 0.7V 0.7V - 4.,8VDC
B 0 0 - 0
C 0 0 - 4,1vDC

Note l: DC measurements static.

Note 2: Signal measurements taken with 1 MV (rms) input on Pin

No signal conditions.

"¢", PC-3, and Pin "H", PC-2,

tively, 30% modulation,

*0-311 does not conduct until emitter of previous stage Q-311

reaches 1.4VDC

Table VII-4 - PC-3 DC and Signal Measurements

for S$B and AM respec-
1000 Hz on AM.
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Test Point DC Voltage +10% Signal Voltage
Transistor - and Waveforms

or FET Pin NoJ USB AM  TEL LSB SSB AM
Q=401 E |0 0 10 0 - - f

B 0 0 10 0 - -

C 0 4.4 V|0 O.6v| - -

Q-402 E 0 0 1o 0 - -

B 0 0.7 V|0 0 - -

o 3.8v| 0 13.6 0.0V | - -

Q-403 E 0 0 0 o | - -

B 0 0.7 V|0 0.7v| - -

C 4,5V 0 14.5v] 0 - -

Q-404 E 0 0 0 0

B 0.7 v} 0.7 v4{0.7v| 0 - -

C 0 0 0 4.5 - -

Q=405 E [ 2.2v] - - - - -

B 2.8v| - - - - -

C 9.5 v| = - - - -

Q-406 E 1.2 v] - - - - -

B 2.20v | - - - - -

C 1.30v | - - - - -

Q-407 E 0.8v| - - - - -

B L.00v | - - - - -

C 9.5 v | - - - - -

SSB /| AM

Q-408 E 1.30v | - - -

B 0.40V | - - -

C 2.15V | - - -

Q-409 S 1.25V | - 0.06V V|-

D g.5 v |~ - -

G - - 0.06vAUYWN|-

1C-401 1 4,2V |- - -

2 1.0V |- - -

3 1.0V |- - -

4 9.1V {- 9.0 VYW

5,6 0.013v| - - -

7 9.1V |- 9.0 VW |-

8,9 9.5 V|~ -

10 4.9 V | - 0.06VVW|-

11 2.15V | - - -

12 0 w - -

T

Note 1: DC measurements static. No signal conditions.

Note 2: Signal measurements were taken with 20 MV (rms), 1000
Hz injected on Pin "T", PC-4%.

Note 3: Q-405 thru Q-408 measurements were taken with R-2 and
R-415 full CCW. ! S e

Table VII-5 - PC~4 DC and Signal Measurements
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E. EXCITER

1. Trouble Analysis Chart

Symptom
No output on any

channel, SSB or AM.

No output on some
channels, SSB or
AM.

No output on SSB.
No modulation on
AM. Carrier normal,

No output om SSB.
No modulation on
AM. Carrier Normal.

Probable Cause
No +10 wvolt.

Defective channel
or carrier oscil~
lator.

Defective PC

Boards 4, 5 or
6.

Defective diode
CR-4. Defective
relay K~1,

Defective crys~
tals.

Defective channel
oscillator (PC-9)
trimmer board.

Coils L-701 thru
L-710 and L-711
thru L-720not ad-
justed properly.
Defective com=-
ponents on PC-7.

R-511 not adjusted

properly.

Defective PC-5
audio circuit and
balanced modula~
tor.

Remedy
Check voltage regula-

tor. Replace defective
part.

Test as shown in
VII-C, Paragraphs 1
and 2 and Schematic
Diagram. Replace de-
fective component.

Test as shown in
Tables VII-6, 8, 9

and Schematic Dia-
grams. Replace defec-
tive part(s) or entire
PC Board(s).

Test for continuity,
replace if defective.

Test and replace if
defective.

Test as shown in Table
VII-1 and Schematic
Diagram. Replace de-
fective component.

Refer to alignment
procedure, Section

VIi-E. Test and replace ==

defective components.

Adjust R-511 as shown
in Section VI-E,
alignment procedures.
Test as shown in Table
VII-8 and Schematic
Diagrams. Replace de-
fective component or
entire circuit board.
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E. Exciter -~ Trouble Analysis Chart « Continued

Szggtom

No carrier on AM.
SSB normal.

Qutput on SSB with-
out audio input.

No sidetone out-
put.
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Probable Cause
Defective mode
switch,

Open diodes CR-505"
or CR-507. De~
fective switch
Q-506.

Defective balanced
modulator (M=501),
defective AM, TEL
carrier insertion
circuit on PC-5.

Balanced mixer
potentiometer
(R-609) not ad-
justed properly.

Defective mixer,
PC-6.

R-423 not ad~-
justed properly,
defective coupling
cap.

Remedy |
Check continuity. Re-

place if defective.

Test as shown in Table
ViI-8 and Schematic
Diagram. Replace de-~
fective component or
entire circuit board.

Test as shown in Table
VII-8 and Schematic
Diagram. Replace de~
fective component or
entire circuit board.

Refer to alignment
procedures, Section
VI=-E.

Test as shown in Table
VIiI-9 and Schematic
Diagram.

Refer to Section II~E
for adjustment. Test
as shown in Tables
ViI-6, 8 and Schematic
Diagrams.,



_ ‘°Test Point DC Voltage  +10% Signal Voltage
-Transistor _ and Waveforms
or FET{ Pin No. |[USB AM - TEL LSB SSB AM
" Q=401 |Emitter |0 0 0 0 - -
Base 0.7v | 0.7v | 0.7V | 0.7V | = -
Collector|{ 0O 0 0 0 - -
Q=402 E 0 0 0 0 - -
B 0 0.7V 0 0 e -
C 3.8v | O 3.6v | O.0v | = -
Q=403 E 0 0 0 0 ~ -
B 0 0 0 0.7V | = -
C 4.5V | 4.5V | 4.5V | 0 2.0V 1.
Q~404 B 0 0 0 0 - -
B 0.7v 0.7V 0.7V 0 - -
C 0 0 0 4.5v | 2.0V |-
1C~401 1C ~ - - - 0.06VN, |-
§ 4 - - - - 9.0V U |-
} 7 - - - - 9.0V UYL |-
Note 1: DC measurements static. No sigral conditions.
Note Z2: Signal measurements were taken with 0.1V (rms), 1000

Hz input at Pin "B, PC-5,
Table VII-6 - PC-4 DC Voltage and Signal Measurements
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Test Polint DC Voltage +10% Signal Voltage
Transistor and Waveforms
or FET Pin No. USE AM TEL LSEB SSB AM
Q-504 B 0 0 4 0 - -
B 0 0.7v 0 0 - -
C g9.0v |0 S.0v 9.0V - -
Q-505 E 8.5V |0 8.5V 8.5V - -
B 2.0V {0 9.0V 9.0V - -
C 9.5V |9.,5V 9.5V 9.5V - -
E 0 0 0 0 - -
B c.7v 10,7V 0,7V 0.7V - -
C G 0] 0 0 - -

Note 1l: DC measurements static.

mode only.

Table VII-7

- PC-5 DC Measurements

No signal condition in Receive

Test Point DC Voltage +10%
Transistor No input signal 0.15v (RMS) input
or PET Pin No. at Pin "B" PC-5 signal at Pin "B" PBC-5
Q-501 S . .6 2.2
D 1.15 1,15
G 1.2 1.2
Q-502 B .6 .6
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 ) 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 9.5 9.5

Takle VII-8 - PC-~5 DC Voltage Measurements




Test De Signal
Point Volts Voltage
USB, AM,

TEL, LSB USB LSB
Q-601 E 0.6
B 1.2
C 9.0
Q-602 E 0.8
B 1.5
C 4.8
Q=603 s 1.6
D 6.6
G 0
0-604 E 9.5
B 11.0
c 1.4
Q-605 8 1.7
D 7.7
G 0O
Q606 s 1.0
D g, 0 az4 AP o2 %W
G
Q=607 E 0.9
B 1.5
C 9.0
Q-608 B 0.3
B 1.0
C 9.2

ez |t

Table VII-9 - PC-6 Voltage and Signal Measurements
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POWER AMPLIFIER, PA-1010B

1. Trouble Analysis Chart

Symptom

No output on
any channel,
tube filaments
dark.

No output on
any channel,
No trans-—
former switch-
ing noise.
High A+ cur~
rent,

No output on
any channel,
tubes lit,
Switching noise
present.
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Probable Cause

Fuse

Defective power
relay, X-1,

befective tubes,
v-1, v-2 or v-3

Defective Q=101 or
Q-102 switc¢hing
transistors.

Defective recti-
fier diodes CR-101
thru CR-104.

Defective bias
rectifier CR-105,

Defective relay
K-101.

Defective antenna

relay K-2

Defective Tubes
v-1, v-2 or v-3

Remedy

Check and replace
fuse.

Burnish contacts
or replace K-1,
Test and replace.

Test and replace
if defective.

Test and replace if
defective.

Test and replace if
defective.

Test, burnish con-
tacts, or replace,

Test, burnish con-

tacts or replace.

Test and replace
i1f defective.



F. Power Amplifier - Trouble Analysis Chart - Continued

Symptom
No output on any

channel, tubes lit,

switching noise
present,

‘No output on some

channels,

Output low.

Output high.

Probable Cause

- Ledex motor not

switching oxr
switching to
wrong channel.

Defective driver
tuned circuits.

Defective output
tuned circuit.

Defective con-
tacts on wafers
of 8SW-101,

Hi-Low power
switch in. low
position.

ALC potentiom-
eters not set
properly.

Bias adjustment
V-2 and V-3 not

correct,.

Tubes V-1, V-2,
or V-3 defective.

ALC not adjusted
properly or de-
fective ALC cir-
cuits in PA-1010B

Remedy

Align to proper
channel position and
tighten coupling be-
tween motor and
switch, Check A+
Ledex.

Replace motor if de-
fective. Check chan-
nel wire system.,

Tegt as shown in
Schematic Diagram,
replace defective
components,

Test as shown in
Schematic Diagram,
replace defective
component,

Check continuity of
SW-101 wafers, re-
place if defective.

Switch to Hi,

Adjust R-1403, R-1404,
ags shown in Section
VI-F, alignment pro-
cedures.

Adjust R-110, as
shown in Section VI-F,
alignment procedures.

Check tubes, replace
if defective,

Adjust ALC as shown
in Section VI-F,
alignment procedures,
test ALC detector and

‘amplifiers as shown in
Schematic Diagram., Re-
place if defective.

or exciter (PC-6),
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Test Point

Tube or Transistor Pin No. DC Voltage +10% Signal Voltage
v-1 1 1,50V -
2 - -
3 - -
4 FIL -
5 o -
6 - -
7 300.0v -
8 175.0v -
9 1.50v -
v-2, v-3 1, 4, 6 .30V -
2 FPIL -
3 +250,0V -
5 -50.,0v -
7 FIL
Anode Cap +840.0V -
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Note l: DC Measurements static. No signal condition.

Table VITI-10 - PA-1010B DC and Signal Measurements,

TN
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SECTION VIII

INSTRUCTIONS FOR FREQUENCY OR
VOLTAGE CHANGE AND ADDITION OF OPTIONS

A. FREQUENCY CHANGE

1, Recelver/Exciter

The receiver/exciter frequency range is divided into bands.
Any frequency within a band may be tuned by retuning the
channel coils loated on PC-1 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
list the required coil and capac1tor combinations.

Crystals must be ordered from SunAir, specifying the part
number and required channel frequency. 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.

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

2. Power Amplifier

The frequency dependent components are located in the driver
plate circuit, the power amplifier pi-network and the

second harmonic traps. Table VIII-3 shows the frequency
range and part numbers of the required components. After
installing the necessary components, refer to Section VI

for the alignment procedure.

79



p——
BurzTWO3SN) I9ATI209Y - T-IIIA °T9el
1t i CZI~dSVaek
wsuodwoy Adwanbaig 00-gSVx
8e82 62182 00082 62182 00052 62182 SZPST
19089 3dog gz 1dog ydg 2 #dgg 1dogg poy wig Z¥~18629 00°8E-00°5T
brraTeorA 92082 95887 9/082 95882 9/0382 $TF8T
rdogo dgo 3dg dgo 3dg Jdgo 3dog9 usg wig T1-18629 00°51-5% 21
66582 25992 95882 25992 95882 25992 66592
1dozs ydgsg 3dg Hzg 3dg ydzg 1ozg AId O ~1%629 _SP°2I-0% 01
99882 00882 £5882 09882 15887 09882 99887
1dots 1drg 3dg idis g 1d16 Ho1s M 618629 0% 0I~59°8
£93882 18182 25882 5¥582 25882 TE182 19882
mzIo0’ 3dorT ¥dg hiclals]s g dorr mgINe” A1 8-18629 $9°8"0Z L
£9882 £0/82 85882 88082 85892 £0.82 29582
mzZIo0® 1dogr 3y 1oz ) Jdost meloo” OIA L-186Z29 0z°L-00°9
£9882 06082 6S982 £0/82 65982 06082 80882
mzIon” dost 3401 3doeT 1ot sdost mELCO” n[g 9-18629 00°9-00°S
L9882 $1/82 65982 SO182 65882 ST/82 69882
mZI00° ooz 1dor1 3dog1 ot ooz mgroo’ ) 518629 00°8-S1 ¥
89882 29887 Y982 19882 §9982 zo88e 04882
METHO” 1dore zT 1dpze 3z dote FLZ00° 124 $-18629 ST "F-9F "¢
69882 #9882 05982 £9852 05982 39882 14882
100" 1doog 3dst 3oLz 3dst 1doog IEE00" WO £ I8629 9% °£-88°2
69852 59882 79082 $9837 29982 $9882 14882
mgI00° ogg idgr 3dooe 3dgr 3doss INgEQO” PoY Z-18629 82°2-0V'2
59882 L2482 ¥2982 50852 $992 17482 1/89%
Fn9100° 3doog 3doz 3d0¢¢ 1dog 19008, MESOO” wyg 1-18629 OF2-00°2
0L10~T9T %% | QOTO~ISTONek | OSID-TPIDwk | OFIO-TEIdek | OEIDTIZIOwck | OTID-TIIDsek | OIID-TOEDwek OSEI-T0T Taok (W} @3uey
ZHFIO~LET D% 9ETD-TE1 D% 0S1D-$Z 0% PZIm6 LI OF STID-ETTO% ZILD LG0T D% 8010107 % 8TTI-T0T I Aousnbarg

T-2d SLINJYID TINNL YOLODTLESHYd 4 YHAEIDEd

80



,. CoULLLUWOgBIY) JAvliJday
¢~=11IA 9T9BL

0°81-0"CT

0f€  €se8l | 001  wiwizc | AID  8-€6629 |

0ge €5Z8T 06T 98ylz .| AID  g-g662¢ m 0°ST-9°€T
0EE 160.1 0£T  98%LT OTA  [-£6679 W 9°¢1-1°21
0cE 16011 081  £868%Z o1 1-g6679 | 1°71-6°01
0£€E 160.1 08T  £8587 n1d  9-£6679 £°0T-0°6
0EE 160L1 02z  $6$87 n1g  9-£6679 0°6 =6°¢
o€ 160.1 02z 6587 | UID  S-£66279 6°L =69
o€ 160.1 00  2£9.7 uIn  $-£6629 6°9 =0°9
ocE T60L1 | 006 2€9LZ | TOK  ¥-€6629 | 0°9 ~T°S
o€ 160.1 066 00987 198 %-€6626 | 7°C -G°¥
0ce 160.1 066 00987 Ui0  £-£6629 ¢t -0y
0€€ 160(1 | 00§ 21982 | ©I0  €£-£6629 0% ~S°¢
0£s 16041 005 21987 | Pe¥  Z-£6679 C'¢ -6
33 16071 089  ¥798T | DOW  Z-=£66T9 6°7 =9°7
o€ 160/T 089 42987 a1g  1-£6679 9°7 ~£°T
ogg 160.T 078 66587 ulg  T-£6679 €°7 =02
suyo . N/d | 3d N/d . 1 aoron Nfd | | zHW ‘bexg

1038189y I031ovdED
/-0d ‘WATATTANV GENAL GNODAS GNV LSUTd 09/<Z1-8SV

81




p— S
sayusucdwo) burzrTwoisnd Hmﬁwﬂaﬁm_ Tamod -~ £€-IIIA STURL
‘mado jrmoard 2] ooedes ou aspy (1) eleN
(43 82092 00t 9952 (1) =30N TLL%9 (1) @30n 9 0s¥Lz €-a  6LIE9
81 0£092 002 9Zpse 12 Ly68e 1LL%9 02 Z¥092 89 $.88¢ g~a  6LI€9
¥2 90062 0£2 €/£52 o€ $P652 14L%9 €% 08092 8 16682 P L91€9
g 84092 00€ 2SHST 6% 02882 69479 95 %L 00T  ®LWLZ p-a 1919
i 08092 g€ OPS2 0§ ££652 69479 001 vLvLT 0T 98%LZ §~d  §57£9
95 VL 06¢ 88752 29 90882 LSLFO 02t S8682 0ST  86%.2 §~Q  SSIg9
s L5282 (132 06%52 8 68482 L5LYO (1181 SL1S2 0ST  86%.i2 9-Q €PIEY
001 VLWL oLy S05¢% 001 61652 SHLY9 081 €8582 0Z2  $688% 9-a  EHIE
0£T 98¥L2 0gs 62552 021 L0652 SPLYO 081 £8582 022  $6582 ¥zvy  A11E9
08T mm.mmm 009 S8IHE 0ST 26852 €ELYO 00g 2€942 0g¢ 15692 MY LTTE9
0zZ 56582 039 §6652 041 28942 CELYY 06¢ 00982 0f%  6S682 R A SRA § 2503
00g 2£942 00L I¥6%2 002 60442 124%9 09¢ S1542 065 00982 8V 11599
06€ 00982 028 64552 0¥ £2LLT T2LH9 06¢€ 00982 0SF 65682 6~V 60599
o1s 19682 008 £56%2 042 L¥LLT 12L%9 OL¥ 16542 00S 21982 6=V 60599
089 $2982 004 19692 00¢ 65442 61479 095 £4682 029 L28iT 6~V 60599
3d 028 s/88z ¥ 0SZ 51692 ¥ 09¢ $8442 61499 d 0zo 284 3doge  PE982 ¥~V SLEEY
ai N/d at N/d al N/d N/d ai N/d at N/d ai N/d
£9-9SD £5FFD EPPED 2T el §2791D S1-90 11~21
dvilL YHOMLAN=Id HALITIJWY TVNLL LINDYID QANAL YIANA

ATddNS YAMO /I TLITIdNY ¥IMOd

H0T01-Vd

91

St

¥

€7

43

it

Of

4

1
pusg

p—
0’81 S°ST
S5t 9°ET
9'¢r 81T
8711 £°01
€°01 0’6
06 64
6°4 8’9
89 679
6°% AR
2’s §¥
Sy 6°¢
6°E ¥'e
e 0°¢
0't 9°2
92 €%
£°2 02
ol WOk ]
(2N} 23wey
Asusmbarg

82



VOLTAGE CHANGE

If a voltage change from 14V to 28V or 28V to 14V is required,
it is recommended that the unit be returned to the factory.
However, the job can be done by a competent service shop if for
various reasons the unit cannot be returned. This section out-
lines the changes that must be made to the receiver/exciter and
power amplifier.power supply unit to accompligh the trangition.

1. Receiver/Exciter
It is necessary that several components be replaced for the
voltage change and some rewiring be done. Component part
numbers for 14V or 28V are listed in the Parts List. The
components that must be changed are:
(a) Relay K-1 {Tx/Rec. Voltage change-over)
(b} Octal Oven {(Houses carrier oscillator)
(c) Resistor R-11 (10V regulator bias resistor)
(d) Resistor R~10 {10V audio regulator dropping resistor)
Additionally, some wiring changes must be made. The trans-
mitter oscillator oven heater is a dual winding, one for 28V
and the other for 14v. The connections are on terminals on
the bottom of the oven terminal board and are marked accord-
ingly. The front panel lamps are 14V and must be all wired
in parallel for 14V operation or a series parallel combina-
tion for 28V, as shown in Figure VITI-1, g
2. Power Amplifier/Power Supply
The items or components listed below either must béléhanged
or rewired in order to effect a voltage change. The PA/PS
schematic drawing indicates the exact change to be made.
Resistors: R-103, R-104, R-19, R-18, R-20
Capacitors: C-101
Fuse: F-1

Transistors: ©-101 and 0-102

Transformer T-l1 must be changed and xewmred as shown in
schematic drawing.

Filaments of V1, V2 and V3 rew1red as shown on schematlc
diagram,
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N

Lamp Connectiohs (all radios wired as shown)

Gry Lamp Wire A
e T

- Figure VIII-1
Back Plate, Front Panel

28 Volts: Gry wire to terminal "A"; add 180 ohm,
3W resistor between terminals "A" and
Ilcll‘

14 Volts: Gry wire to terminal "C", connect terminal
"A" to terminal "B" (ground).

P

C. LSB OPTION INSTALLATION

The filter for the lower sideband option is mounted on the same
bracket as the upper sideband operation filter and in the space
in which the receiver oscillator option is installed. There-
fore, only one of the options, LSB operation or receiver oscil-
lator, may be installed in the same radio.

Remove two screws holding U shaped filter bracket and life

 bracket until filter may be titted in mounting holes, input
terminal at top of bracket. Mount filter and add 1.2K ohm re-
sistor as on USB filter. Connect 50 ohm coax to input terminal
and shield to ground side of filter. Connect other end of coax
to J4-B and connect shield to ground bus. Connect 50 ohm coax
to output terminal of filter and shield to ground lug. Commect
other end of coax to J3-E and shield to ground bus. Reinstall
U bracket with two screws.

84



CHASSIS COMPONENTS PARTS LIST

DESCRIPTION DESCRIPTION

e

28052

: . § Capacitor 5-125pf 1 Resmtor 20 chm 3W,WW, 14V
EC2 28337 " AFaf 5OV f f Ri3 17845 " 270 " 1/4W
C3 27345 "o LQ2uf 100V R14 18332 " 180 v 3W, Ww
C4 27357 " LO5uf 25V g ER1S 174295 1 56 " 1/4W
C5 28038 " 68uf 15V '
Ccé 28337 " G.47uf 50V SWI-A 34104 Control Wafer for Rec/Exc
C7 28337 " il " SW1-B | 33679 Mastér Wafer for Antenna Coupler
c8 26597 " 160uf 15V SW1-.C {33681 Master Wafer for PA.1010A
Ce 28337 " A7uf 50V swz 34192 Switch, ON/OFF VOLUME
C10 27412 n 22uf 15V SW3 34130 Switch, Mode
Ccii 27357 " .05uf 25V
ci2 T1 49018 Transformer, Audio Output
thru 28337 | Capacitor 0.47af 30V
Cl4 XVi 76059 Socket, Octal
C1s
thru 27357 n .08af 28V Yi
¢35 thru  §81822 | Crystal, Channel, +65°C
C36 28753 " 6. 8uf 15V Y10
CR1 40505 Zener ] SW 10V Yil 81834 Crystal, Carrier, 1650 kHz
CRr2
thru 44290 Diode, Silicon - §87125 Boot, Lamp, Red

HCrR15 87137 Boot, Lamp, Bue/White
CR6 140426 Diode, Zener 1w 9.1V 34142 Knob, Channel
FL1 81731 § Filter, USB Operation 33980.2 " Mode and Volume
FL2 851743 Filter, 15B Operation ‘ . §33980-3 * Clarifier

33980-1 " Squelch
Hi 818581 Oven, Carrier Osc. 28V Only 10121 Cover, Dust
HI 8185824 Oven, Carrier Osc. 14V Only " §10123 Panel, Front
2 81808 Oven, Channel, 10 Crystal
C37

11 Thru §27357 | Capacitor, .05uf 25V
thru 57149 Lamp, Panel 39 ' .

TADT2 Connector, Card

: 74984 Chassis
1o 74374 " ' RF, Rec. -
: 74374 " RF, Exc.

66377-1F Relay 14V Culy
Jxi s6377.2f 28V Only

65919 RF Choke
65945 " " 82uh

1 87010 § Meter, Panel E

74996 Connector, Mates With I8
74403 " RF, Mates With ]9, J10
74403 " ll " 1 H i

44355 Transistor, 2N3054

33928 Potentiometer, Squelch 10K
ER3 17039 Resistor - 100K ohm 1/4W
153 18253 n 33 " "
ER.S 17273 " 150w "
ER G 17041 " 10K "
ERY 18186 " 1.2 ¢ "
R9 18:{86 L 13 1
grR10 18928 " 160 ohm 5W, WW, 28
fr10 16310 e 40 " 3W, WW, 14Y
[ 18332 " 18O " 3IW,WW, 28y

SERIAL NO, 2001 AND SUBSEQUENT
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pA...]_O]_OB PARTS LIST

Cap. Disc Ceramic .02uf
" " i} "

. 005uf

g 10p§

" . 005uf

Frequency Dependent

Digc Ceramic .Q2uf
11 bl .Ozuf

. 005uf
"

. 0luf

.0015uf

Variable Glass 1-.30pf
Frequency Dependent

Disc Ceramic .02uf 100V (28Vonly &
1

t i H
n
H

Tantalum 100uf
Mylar luf
Disc Ceramic ,05uf
1 8, H it
Electrolytic, 250uf
Disc Cergmic .005uf 1KV
" " .001yf 500V
Electrolytic, 500uf 350V
Disc Ceramic ,0%uf 100V

i} H i i
Diode, Silicon, 10D4
n i 1

" Zener, 125v 10w

H 1 1 i

Paras1t1c Suppressor
H

Fuse, 3AG, 30Amp (14V)
" BAG, 20Amp (28V)

Bu].l-;head Raceptac}.e, "N", UG-58/U
UHF, S0-23%
BNC, UG-1094/U
Power

Relay, A+
H R¥

Rotary Solenoid

Inductor, Pi Wound, .5mh
Frequency Dependent

Pi Wound, 2. 5mh

Frequency Dependent

: DESCRIPTION

Inductor, Variable, Harmonic Trap

1 45-&;1
" Ymh

RF Inverter Module

Plug, Cable, "N" UG-536/U
"t UHF PL-25%

" BNC UG-88/U
" Power

Res:stor, Comp. 120 ohms 1/4W 10%
it 33 © " n
56 "
10K "

Slide Switch, DPDT, HI-LO Power
Switch Wafer, Driver
H H 3 "

" PAPI

H 1 H

" Solenoid Slave

Vacuum Tube, 12HGY
i " 68838

11 i) "t

" Reducing Adaptor for RG-58/ ‘

10W 10%(14V) §
50 non (28WV)
75 1 3W 0 (28V)]

P



PARTS

DESCRIPTION

14V DC.PC Converter PC Board Assy

28V " Converter " " f

P.C. Board

Capacitor,
i1

tant,

Disc

" Mylar
"

100uf 30V {14V}
A7uf 50V (28V)
4uf 500V

1 "

" Electrolytic 30uf, 500V
1 n 1

" Mylaz, 3uf 200V
" 1] 1t 1IN
Diode, SCEO
L 1]
1% 1
1 " N
H 1t
Relay
Transistor, 2N53435 {14V}
" MJ802 (28V)
" 2N5435 (14V)
" MJ802  (28V)
Resistor WW 75 ohm 10W
L " 2 ] Hi
1% i 0025 1] 3W (14V)
L1 1" 0‘47 H 2W‘ (28V)
" " 0,25 0 3W (14V)
" v 0,47 N 2W (28V)
" Comp 22 " A
[} £l 150 £l 1W
H 1 4’701{ L3 2W
n it 0" 1/2W
L "S5 6K ¢t L/2W
" Variable 10K 7 1/2W
" Comp 10K " 1/2W

Toroid, Power (14V})
" " (28V)

* Denotes Parts Not Mounted on
P.C. Board

24537

74001
75079
74885
84056

74702
90873
74403
74726
74324
75081
75031
74403
74403

16750
16886
16750

44549
445337

10183
10139
10103
10289
86121

PORTABLE, ASB.125/60

DESCRIPTION

N S R Y R P

30V )
30V

Capacitor, “100uf
" 500uf

Connector, Primary Power
Connector, to Antenna Coupler
Jack, Headphone

Yack, Microphone

UG-5368/U

Coax UHF

" UG.88/U

" Power Amp.

" Primary Power

" to Antenna Coupler
" Rec/Exc

" UG-88/U

" UG-88/U

Plug,
L1

Resistor 680 ohm
n 56 1"
L1} 680 H tF

1/2wW
"

Transistor 2N4922
" 2N4919

Heat Sink

Bracket, Connectors

Case, Carrying

P. C. Board

Speaker ®
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RECOMMENDED SPARE PARTS LIST

The recommended spare parts list contains printed circuit boérd
assemblies which are wo;king,_fully fabricated plug=-in circuit
boards for the receiver/exciter unit. It is recommended that
malfunctions be corrected in the receiver/exgiter by board re-

~ placement aﬁd the malfunctioning board be returned to SunAir for

~repair. See Note below.

However, this handbook céntains 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.
LY

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 SunAir Electronics, 3101 S. W. 3rd Avenue,

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

documents:

88 U. S. GOODS RETURNED FOR REPAIR.
VALUE FOR CUSTOMS - $100.00.
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ON/OFF

MODE CHANNEL
SELECT SQUELCH CLARIEIER SELECT ggfi‘i’:’a&
CR4 - CRS 1B1
S1A
M1
182
S1B
~S1C
11
CARRIER
CAR PC8
CHANNEL
OSC OVEN
ASSY ' #ﬁ%ﬁ%%‘k
CHAN 1 REC OSC
—————PC7
USB OPR
FILTER
PC1 \PC4
\PCB

J10 J8

Figure X-1- RECEIVER/EXCITER, Top View
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RS

Qi

R6

R8

Cc26
c8

CR6

RIO

C35

Cll

C9 Cci4 Clo

Figure X—2 - RECEIVER /EXCITER, Bottom View




L32

Cé3

L18

L19

E1
E2

V3

L12

C31

CR4

R11

c28 DRIVER TUNED
R13 CKTS

gure X-3 - PA-1010B, PA/PS, Top View

C44-C53

L17

L16

L14

C32

V2

C34-C43

C33

RF DET FOR
ALC AMP

C74

CR3




cr2

c7!
| L33
| RI7
K2 RI8 (I94V)
CR2
RI&

SEE POWER SUPPLY
PC BOARD OVERLAY

FOR PARTS CALLOUT
QIO|

R102 Qio2
RiOl

Vi
C75
RI1IO L34

Kl Rtit

Figure X—4 — PA-1010B, PA/PS, Bottom View

95°




@ @ G

|
. ¢ ]
i
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i .
t precgen
4 for e

v

SWITCH DECK ASSEMBLY, POWER SUPPLY/POWER AMPLIFIER

I'TEM SYMBOL DESCRIPTION
1 KR1 Solencid, Rotary
2 Swi02 Channeling Slave Wafer
3 Detent Assembly
4 SWilGle Pi Network, Qutput
5 SWi101d Pi Network, Input
6 SW101b Terminal Wafer
7 S§W101e Driver Tuned Circuit, Output
8 SW101a Driver Tuned Circuit, Input

Figure X~5 - Wafer Switching Diagrams
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DESCRIPTION

BROWN REVISION

ORI i

99791 | P.C. Board Ass'y. Without Customizing
Components
10206 ¢ P.C. Board for 99791

Capacitor - Frequency Dependent ~ See
Customizing Chart, Page80

40510 Diode 1N2148

Coil, Variable - Frequency Dependent ~
See Costomizing Chart - Page 80

648001 Choke, Molded 390ah
64800 f Choke, Molded 390uh
ANTENNA ANTENNA
1715 i ohm  1/4W NEUT INPUT
156 Resistor W ohm & o . - ~
17132 " 295 o "' % ] CRIOI& CR]OZkCR503&CR|G4&CRIO5§CRiOé#CRiO7£CR%OS$CRHG& CRH{)& %
17132 i I it 1 L.l32 . -
390 i cio 1
Li0¢ %ﬂCiOl I b O >0 S NP S 3 S MLHO%’
RI2{ 3 RIOI = RI025 RI025 RI04% RIO5S RI06S RIOT S RIBS RIOSS RIIO ) .
Blans Rz L 3 RI03g RIOAZ RIOSY RIO6S RIOT RI0S RIOV s
SIS Ci30 cnzol

crel s }; CHANZ| CHAN3| CHANA|CHAN 5| CHAN 6 | CHAN 7| CHANS [CHAN 9| CHAN 10 T T
‘ 4+ G+ O1 O+ @_« Ti-e (P R | =
| | |

CHANNEL | O

Clao =% Li20

_ T : as
RHl% %’ = RIZ Ril3g mmg RIIS Rl\6§ RUT S Rigg RI9 g Ri20 '

§ LI30 C160 -

——1 ) &0 O b3 -l e
Ci6d

R 101 THRU CR 120 DIODES CHANGED FROM INO14 (44290) TO IN914B (40510)

ONE AND CMANNEL TEN. ALL OTHER CHANNEL CONFIGURATIONS ARE TYPICAL,
REFER TO RECEIVER CLSTOMIZING CHART FOR, COMPONENT VALUES.

"DESCRIPTION

citol

_ CRIII l CRIZ cmts?cmm#cmw cmm¥cmw¥cm;& FCRIG # T
WEOROSOROZ) ‘ -
ke 3L9'§ 1 [. ALL RES{STORS 000 DHMS 1/AW CARBON, 107 UNLESS NOTED. @g

2, ALL CAPACITORS N pf, .
PRESELECTOR
7122 3. ALL INDUCTORS N _uh, i SUTPUT
Sabh 4, FREQUENCY CUSTOMIZING COMPONENTS ARE ONLY SHOWN FOR CHANNEL

REVISION

%BROWN

Figure X-8 - P.C. #1, RECEIVER PRESELECTORS (10 CHAN.)




DESCRIPTION
ASB-60

P.C, Board Ass'y. Without Customizing
Components
P, C. Board for 99803

Capacitor - Frequency Dependent - See
Customizing Chart, Page 80

Diode IN914B

Coil, Varizble - Frequency Dependent »

See Customizing Chart, Page 80
Choke, Molded 390uh
g W

#

CRIPL

® &8s

.
Ligl E

g H =

CITEACITE

D

'I‘)=’€m

L1g2

1114

- ~{rigz}-

Liog \@ o

[esvan]

BROWN REVISION
ﬁ/ CRIOE

ORI W

CHANNEL ONE AND CHANNEL SiX. ALL OTHER CHANNEL CONFIGURATIONS
ARE TYPICAL REFER TO RECEIVER CUSTOMIZING CHART FOR COMPONENT
VALUES,

i~
]
-
j1p]
Pt
=
@0
<
o)
E
o)
E
=)
Y ANTENNA ANTENNA
. K obn 9 INPUT INPUT
esistar K okm 1/4W & g : %
. 220 - i cri0l A& _f criczA  CRIOSK  cRia K crios A cmoe% L
" " n g 1120 L .L
390 l Clo6
E LEOI%’CIOE :T_ —0 p—O —) —— MLIOé I
g RIS S RIOIS T RI2S RI03S RIDAS  RIOSS  RIO6S
g | 2200, . —
o) L Cii3 z Ciig & Ccuz I
& L
é CHANNEL | @)+ E) @ @4 O+ =
& cok €243 L2
2
]
O
o -
a
N
A Rto9§ Rnog RIN ang Lﬂg/g/mé__
' b e
g p—0 pormiO) Y I_
- Cl4z i
g & CR¥-08¥ cmo9¥ cnuo¥ CRIN CRII2 L
F O@'EC@@ i
E - L EY LALL RESISTORS 1000 OHMS 14W CARBON, 10% UNLESS NOTED, 4@
g g0 2.ALL CAPACITORS iN pf. PR SELECTOR
O R B.ALL INDUCTORS "IN _uh. OUTPUT
g o 22‘5‘}2 #.FREQUENCY CUSTOMIZING COMPONENTS ARE ONLY SHOWN FOR
0Oy O

Figure X-9| - P.C. #1, RECEIVER PRESELECTORS (6 CHAN.)

BROWN

t REVISION
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DSCRiPTION DESCRIPTION
?.C. Board Ass'y with all components Q205 | 44393 | FET 21430
P.C. Board for 99792 Q206 | 44252 Transistor 2N3646
201 25024 | Capacitor 4,7pf 500V R201 | 17118 Resistor 106 chm 1/4W
202 128636 " 9.0pf & R202 - | 17077 " 4.7K v "
i ] " HH : RZGB 17077 1] 4' 7K i1 1]
205 | 25024 0 4. 7pf " P R204 | 17223 0 22K "
1 C206 | 27345 " . 02uf 100V R205 | 17091 n 330 "
i 207 " " g " - R206 | 17091 " 330 "
208 | 26913 “ . 02uf 25V R207 | 17663 " 680 v "
C209 | 27345 " .02uf 100V R208 | 17118 L 100 0
C210 | 28129 " 56pf R209 " " moou L
S C211 | 27357 " . 05uf 25V R210 | 17041 " 10K " "
Cc212 | 27357 " . 05uf 25V R211 § 17883 " 3.9K " "
213 L " " " r212 { 17132 " 220 ™ "
c214 " " n g R213 | 18653 t 120 " "
c215 §27345 n . 02uf 100V r214 | 17091 n 330 " "
C216 {25000 n 2, 2pf 500V R215 | 17156 2 K L
Cc217 [ 28533 " 43pf 500V R216 | 18306 " 5, 6K " "
c218 | 27345 " . 02uf 100V R217 | 17120 w 27K ™ "
C219 | 28569 " 560pf 100V r218 | 18306 n 5.6K " o '
1c220 27357 " . O5uf 25V R219 | 17807 " 2.2K & .
C221 " 1 n 1" Rzzo 1?041 E 10K (] n f
C222 {28674 " 20pf 500V R221 | 17807 " 2.2K " n .
c223 28569 " 560pf 100V rR222 | 17247 " 1,5K © "
Cc224 | 28674 " 20pf 500V R223 | 18306 L 5,6K " " CHANNEL, ODC INPUT
C225 | 28569 ” 560pf 100V R224 | 17077 " 4,78 " " rRz01 @ BouBLE 5B ouTPUT ()
C226 | 28088 " 120pf 300V B mea2s | 17120 " 27K " " e !
Cc227 | 27357 K . 05uf 25V R228 | 17572 " 18K " le
C228 {27345 . . 02uf 100V tads o5
| c220 | 28533 n 43pf 500V T201 § 99692 | Transformer 126 o=
| c230 28739 " Variable 7-35pf * 5t T Fime AR
i c231 |27357 " . 05uf 25V Y201 | 818461 Crystal 1195 kHz L 200 Q203®——1'02 (K
F c232 2 n " n - v201 | 81884 " 2105 KHz i
l . i 213 = 2216
1 & N . 56K
02 12101 RZi3
C235 | 28521 " 36pf 500V F 007> R203D RI05 cmi 150 120
c236 {28454 ] 430pf 100V e J ATk AT 9 330 < .05 . cozok
ce3g l2rot0 | o . 1uf 12v o} ST 56057 43pf
CR201 * 1195 KHz or 2105 kHz may be utilized, C?iol S ' I =
d di ch ) Eent ] )
24290 | Diode 1NG14 epending upon channel frequency Sépf 2904
CR204 2K
: C21l = oz
; 05 x
E F1.101 | 81810 | Filter, Ceramic 455 Kz 05 T
: . R2i8 10V REC, -
B 1201 | 66420 | Choke, Molded .33uh -L 56K 2
N 1202 t n n " =
§ 1203 " " 1 1 R217 A SEL@
1204 | 65919 " " 150uh . . AM 05C & R219
; " . ' : G208 c23 2.2K
B 1205 66418 ! 6. 8&uh = L2037333 ‘ L5 l |
d 1206 |6o406 | v " 22uh ¢crR204 L N =
B 1207 | 62967 | Coil, Variable 150uh _ : 56K AM O €252 7105 |
8 1208 | 66391 | Choke, Molded 1.2uh 5255 MUECTION -
§ 1200 | 66418 J " 6,8ub CHB=02 Qe08/ A, 05C 36pf T C,%:s'o
| L210 | 62967 | Coil, Variable 150ub cos (UT OFF *l ‘ l = TR
, SWiIcH R225 R224 T34 | R0 S
i II:IZB:; 62079 | " " 15uh 4% czgal Rz28 s MR 2?@ s AT 05 10K
" i . . Up
8 1213 " " 1" 1 Tl i . T :
| 1214 | 65945 | Choke, Molded 82uh AC207 02 - S = = AMSEL
’ OTES:—~ ALL CAPACITORS [N uf UNLESS NOTED. ~:
Q201 | 44513 | Transistor 2N5180 TO PRESELECTOR " AL RESISTORS 1N OAMS Va W CARBON £10% UNLESS NOTED: S
Q202 | 44575 | FET 3N143 (B-FHK (OHR) o ALL INDUCTORS 1N uh UNLESS NOTEP. . o
‘ FET 3N128 ! = ' . f ‘
Transistor 2N3563 Figure ¥-10 - P.C. #2, RF AMPLIFIER AND MIXER
é : o SR £ ) A




-

~ Capacitor

Choke, Molded

" i

FET
FET

Trangistor
L]

"
i

Resistor

DESCRIPTION

., 02uf 100V
LH t
100pf 500V
. 05uf 25V
.G2uf 100V
. O5uf 25V
150pf 500V
560pt 300V

Selected Value
. 05uf 25V
1

L ¢ i
680t 300V
Selected Value

. O5uf 25V
180p£ 300V
2.2uf 13V
. 05uf 25V

il H

2v

13 L

15V
25V

1" H

100V
500V

1" =it

25V

390uh

ZN3646
"
2N3563

it
23646
L3
3N128

2N4303
MFPS2925
1

2N428E

33K chm 1/4W

L SK i "
3' ‘gK 1 EH
12K 1 1

P. C. Board Ass'y. with all Components | |
P.C. Board for 99793

DESCRIPTION
) (17156 | Resistor 1K ohm 1/4W
4 R311 18411 i 470 ¢
d {R312 17118 " 100 n "
FiR314 {17132 o 220
R316 18306 i 5.6 ¢
R317 17089 o 3,38 ¢
R318 17156 i g »
R319 17091 o 330 ¢
R320 17041 " 10K "
R321 18306 " 5.6K "
R322 17235 " 15K
R323 18306 1" S.6K ™
|R324 17077 " 4, 7K "
R325 17144 i 56K *
R326 17106 " 47K 7
R327 17089 " 3.3k ¢
R328 18318 " 12K o
R329 i Tt i3 1
R330 34233 § Potentiometer 100 "
R332 17091 | Resistor 330 v
R333 17156 ¢ 1K "
R334 17118 " 100
R336 33849-5§ Potentiometer 100K ¢
i
o)
o
=
| &
[}
-
o
=
=
s

DESCRIPTION
{R323 CHANGED FROM 15K TO 5.6K,

€325 CHANGED FROM

§ REVISTON |

.22 TO 6.8uf,

Q303 CHANGED FROM 2N3646 TO 2N35563

| BrROWN

L 10vrec (T

~ BROWN REVISION

AGC DETECTOR EMITTER POLLOWER

czl.za.l calza iR
€3zt CR304 ' i
AR 23{5& OI(S q " Q30G
. . 325 ;
*?ﬁ CREOEQQBL P
a3 ‘ =
ARA %@osw e
38% o2 = AN R327 SQUELLH
- 455 kR 23K AMP %{%%
| = &
!
Q308 cus b —
& R3Gt | a6 &80pf T €322 R332
LseseL 33K e 7 B8R AGe
LB L -1
; 1SOLATION F 300 3\32; -
LsEIN R3O SWITCH ™t Qs cxy £ 1K
33K < AGCHAMP 05
= 0302 ca7 L =
& R303 crsoz g 95 AGC-2 AMP
usB5eL 23K gsi ot a3l
{30z o2 | 1SOLATION | hoee - Cffs? T
usB N R3p4z W CRI0S
33K R3z2%
= Q303 I5K 2 R334
: R305 | 100
aiseL 33K | ~
£30310000 -“Sg}\;;ﬁéﬁ'“ f“-
AMIN R308 R307 £ 33§
33K LK L304
680

240

*

0¥ SB REC

5 -
SERECTHD VALUE.

1102

NOTES:i~ALL CAPACITORS IN uf UNLESS OTHERWISE NOTED,

ALL RESISTORS IN OHMS 1AW CARBON 1107 UNLESS OTHERWISE NOTED. =
ALL INDUCTORS IN Mh UNLESS OTHERWISE MOTED,

Figure X~IT1 -~ P.C. #3,

IF AMPLIFIER

AND DETECTOR



: §’§2}., Pﬁ? DESCRIPTION

99794 1 P, C, Board Ass’y with all Components
10206 | P.C. Board for 99794

_ Capacitor .02uf 25V
| 402 26913 f .02uf 25V
| C403 27400 " 15uf 35V
C404 28337 Bl .47uf 50V
€405 28337 " 47uf 50V
| C406 26913 " .Q2uf 25V
j C407 24472 4 2.2uf 15V
? C408 26913 " .02uf 25V
§ C409 27357 " .05uf 25V
4 C410 24472 U 2.2uf 15V
#C411 27357 " ,05uf 25V
4 Ca1? 27357 " " "

Diode

1N914
110401 | 44460 Integrated Circuit, Audic Amp.

thru 44252 § Transistor 2N3646

Q405 DSB  TO USB OPERATION VOLCONT
thru 8 44434 " MPS$2925 INPUT FILTER  +IOV FIOVR SIDETONEIN  IN

w0 O
27K

0409 {44393 " FET . 2N4303
Q410 {44434 " MPS2925 E
0411 | 44434 0 "

Q409

R425
R401 , . ' 470K
| (| 17120 | Resistor 27K ohm - 1/4W 422 gxg»% a0
i Rat12 ‘ 1 ran
R413 | 17156 i 1K " = Ras
| R414 | 17156 " K v u oot
R415 [33849-4f Potentiometer 10K U 1/2W CRAOS e
| Ra17 § 17807 f Resistor 2EK M 1/4W - 2.2 J_
fR418 Y 17039 " 100K " " 7 ca,g?a
: q ra19 | 17030 " 100K ¢ u :}: :
: E r4a20 | 18306 i 5.68 4 AM SEL Res = =
f R421 | 18306 " 5.6K M & @ O NN WS RN S
R422 | 18306 " 5,6K ¢ " cra” © ® @ |
B R423 [33849.4) Potentiometer 10K " 1/2W Q407 ; ¢ 40| :chg
B ra2¢ | 18306 | Resistor 5.6K " 1/4W TX . —D  aupio ampLiFriER  OFE—®nvoio
| ra2s | 18057 n 470K " ® S o | I our
R426 17077 " 4. 7K v " . 5.6K< Q408
| Ra27 | 18849 " LK " 12w L5 corm oo CAOs% 4{ E@_ © O O Gr-®awo
| Ra28 | 18411 " 470 " 1/4W o — I
| Ra2o | 17883 0 B.9K " o s - caods  can L
g R430 | 18411 " 470 ¢ " 5.6&% 2.2 05 T
| Rasl ) 17883 ) 3K . USB OPIR) CRAOT Ra0o [cRalz Rdio - o I
100K ® Pt—rnA Pt calz
SEL 21K 27K l .05 CRAI |¥ —L
| - NOTES: 3
! Q40?7 T ALL CAP IN _uf UNLESS WNOTED.
; @ ® 3 = ALL RES IN OHMS AW CARBON 1O UNLESS NOTED,

SBSEL  USB  TO LSB  SQUELCH
SEL  OPERATION DRIVE 1N
ouT FILTER

Figure X-12 - P.C. #4, MODE AND AUDIO
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§ Q501
i Q502
E Q503
8 (504
| Q505
i 0506
§ 0507
¥ Q508

& nsot
2 R502
£ RS503
{ rRs504
g RSGE
3 R507
& RS09
4 R510

27333
27412
27333
265813
27412
28337
28337
27412
28208
27993
28208
28208
26834
28387
27357
24020
27357
28478
28519
27357
28038
28337
28351
27010
28753

40139
40139
44290

65933
65907

40311

44616
44434
44434
44252

44252
44434
44434

17663
17663
18318
17120
17132
17077
17510
17778
17663

44379

P.C. Board

Capacitor,

Diode
Diode
Dicde

Choke
Choke

DESCRIPTION

68uf

. 005uf

22uf

. 005uf

. 02uf
22uf
LA7uf
L 47uf
2auf

.001uf

130pf

,001uf
L001uf

10pf
G20pf
L05uf
150pf
L O5uf
36pt
27pf
.Q5uf
&8uf
A7uf
L22uf
Lluf
6.8uf

IN54A
INSSA
INS14

120uth
15uk

Module, Dicde Ring

Transistor

2N5461
MPS-2925
MPS-2925
2N3646

40347

2N3646
MPS.2925
MPS-2925

680
680
12K
27K
220
4.7K
120K
220K
680

1K

OHM

PARTS LIST

v W1 21l Components
P.C., Board for 99795

15V
100V
15v
100V
25V
15v
S0V
S0V
15V
100V

100V
100V

25V

25V

25V
15V
50V
15V
12V

15V

Resistor
i

Balanced Modulator Output Transformer
Balanced Modulator Input Transformer

4.7K

270

8.2K
18K
33K
337
12K
4. 7K
8.2K
6. 8K
3.3K
6. 8K
3.3K
1K
10K
68
180
1.2K
1.2K
120
5. 6K
i

DESCRIPTION

DSB UudB TEL

COLOR DOY INDICATES
REVISION LEVEL

. ALL CAPACITORS N «f UNLESS NOTED.

2, ALL RESISTORS 1N OUMS YawW lio% UENLE 3S NOTED.

4 ALL \NDUCTORS 1N ah UNLESS NO

104

AM/TEL
IOV 58 CARRIER
REC REC OUTPUT

e ©

£520 =
27pf

Figure X-13 - P.C. #5, BALANCED MODULATOR

AV SEL OUTPUT SEL  SEL v [AUTO AM
@ O VTR @ (M) i ® ¢ g
ﬁi}f’ CS}I6 CRSII CRO0
220 08
= 2508 CRS10
R50 CRs03 RE2Y
680 w532 ‘M—J ‘ A
€50] R&31 | o L.
Lz - e RE225R523S 558
i R:fr{fbl? K \ TS50 Cs‘f_ | 82KL 68K REC
* i %2 3 RS14 W] asos
% RE0G s 33K (E
250!
c02| BSOS 4 asas 3.3
-
R ) 8530 K ¢8I0 Cs12 T
: 180 L0100l =
cs2) B
Pt Rt "51 522 L |cang reaz %
rsoz| " @8 T L asageagRISY RSI2 3 CR305
@80 =T &z 2o M eaLancen %‘”‘K
CRS0 - R509 MODLLATOR R520
504 L aso” 525 220, iK% e
. i A o2 CRE0TY A
& 0524 | emenn R&I6 =
RE534 122 &80 il |
56K + =
AbAE TEL CARRIE
o 508 ok INSERTION
| e NETWORK
R508 ) R524
R321
csem 4 2K 82 4.7¢ §
AT jL ceat I@ -8
MIC O G ENC) SIDETOME CARRIER 05C
NPUT OUTPYY INFUT
NOTES!:

33Ki

Q506 i

LARRIER
D\SABLE

R




DESCRIPTION DESCRIPTION
P.C. Board Ass'y with all components § B RESISTOR 150K ohm 1/4W
PC#6 P,C, Board for 99796 R618 | 17845 " 270 2 mom
R619 | 18186 " 12K " non
C601 27333 | CAPACITOR L005 uf 100V :
ce02 27333 n .005 uf 100V
c603 | 27333 " L005 uf 100V
ce604 | 26913 " L02uf 25V
C605 {28533 " 43 of
C606 {26913 " L02uf 25V
C607 | 28533 " 43 pf
C608 | 28545 " 100 pf
C609 28686 " 33 pf
R co10 26913 " L02uf 25V
§Cotl 128636 L 33 pf
i C612 | 28686 " 33 pf
§ 613 28337 " A7 uf 50V
8 CGi4 25098 " 500 pf
L 615 | 28686 n 33 pf
§C616 |28686 n 33 pf
C617 }26913 " L02uf 25V
618 | 26913 " 02 uf 25V T601 | 99693 | TRANSFORMER, TOROID, TRIFILAR
C619 28703 " 130 pf T602 | 99693 n " "
C620 26913 " 02uf 25V TE03 § 99692 L o BIFILAR
c621  §26913 n L02uf 25V
cezz |28337 " A7uf 50V
C623 28337 " 47 uf 50V
8 C624 {28208 " .00t uf 100V
8 Co625 . {28868 @ 1300 pf
§ CR60L | 44290 | DIODE, SILICON IN914
H CRE02 | 44290 " " 1N914 se sa M uss BT sovm TOt, Tt FROVTH RFouT
B CRE03 [ 44290 " " 1NS14 S M SE€L SEL BEL BN O A,
§ CR604 §44290. § ° " IN914 ® Y D O B
f L601 [66494 | INDUCTOR, 1 mh ceor Lrpe cos caee
Loz | 66494 n 1 mh g T o SR . Tooo P L 4
g ? o2
d M601 [40323 § MODULE, DIODE RING e I G i i i gyl - 7
¥ Q601 3144513 § TRANSISTOR, SILICON  2N5180 3 " e
§ Qo2 |44513 n n 2N5180 ~ | N
£ 0603 | 44484 " " BNI28 2 B34 =
f 004 | 44587 " n 2N4288 s N5 _
8 Q605 |44484 " n 3N128 | e lf‘_jw
f 0606 | 44393 " " 2N4303 |-
§ 0607 44513 " " 2N5180 & ey S LC0 =
B Q608 |44331 L " 2N3643 ] 50K %m Tazy
i Y [ 75
| ro01  |34441 |rOT 10K ohm .6W Z N < — SR =
¥ R602 | 18318 | RESISTOR 12K " 1/4W =¥ ' -
t R603 | 18318 " 12K n nom !*n_" 1 ~ -
{ Ro04 | 17819 " 1,8k ® n o0 =18
§ R605 | 17118 " 100 n onon xle :
} R606 | 17936 n 47 " non B E R L qe0¢ E R620 |
! R607 | 18318 " 12 7 omon wi s #3y = ATE | e
R608 | 17663 " 680 n mon o 5%?'1
3 R609 | 34439 | POT 100 " 6w Rezs =
2 Yol i
|
P BOVRY O %) 3 .
‘_’_’ % o?s/é?}‘k// H+OVTX g F%OCA\J /%4} ;
a % AOTES . L . .
ac R e e e e+ L . ey :
S RIS W G ESaREs T o rkss oTER | Figure X-14 - P.C. #6, EXCITER

,, - . 105



2
5

99797

10203

27357

44290

62993

DESCRIPTION

ASB-125

P.C. Boaxd Ass'y. Without Customizing
Components
P. C. Board for 99727

Capacitor - Frequency Dependent - See
Customizing Chart, Page 81

Capacitor . O5uf 25V

Diode 1N914

Coil, Variable ~ Frequency Dependent ~
See Custornzing Chart, Page 81

Resistor -~ Frequency Dependent - See
Customizing Chart, Page8l

BROWN REVISION

cRT2!

CR704

%C RTGS %C R706

NOTES:

L L701-LT720,L7O1-CT20  RTCI-R 70 PREQUENCY
DEPENDENT. SEE CUSTOMIZING CHART,

M__.,

TR

CH10

'

Figure X~15 ~ P.C. #7, EXCITER TUNED CIRCUITS (10 CHAN.)
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CKT. | PART ]

DESCRIPTION : - I

ASB-60 i P e

L SYM

BROWN REVISION

99804 | P.C. Board Ass'y. Without Customizing
Comporents .
k PC7 10181} P.C. Board for 99804 :

§ c701 1 o
thru Capacitor -~ Frequency Dependent - See § -

§ C712 ' i Customizing Chart, Page 81

d cna . ‘ B : SR e = al

g thin 27357 § Capacitor .03uf 25V 'il_ & e

) C724 ' : i

B CRrR701 :

j thru 44280 §| Diode 1N914

§ CR715

i 1701 _
thru 62993 | Coil, Variable ~ Frequency Dependent - § - 0 ;

712 See Customirzing Chart, Page 81 E CE:}B i cR 7 —y
‘ A

8 thru Resistor - Frequency Dependent - See LR701 CR70 CR703 CRT04 CR7085 CR706

A R706 Customizing Chart, Page 81

L o

57{);% LTOI%’C 70% L?OZ%/WO% L703%‘C704_% L7o4%/m% L"?os%/c?o . L?Ob%’

cT9 J Rmiécm 1 R1028 9, l R703 cvzzJ. Rm% 723 J. RT05S 724 lm%é

.OS}JfI . .os,qu .osﬂfl .05,qu

L BCHAN | $—E)CHAN 2 CAAN 3 +—(DCHAN 4 p—DCHAN 5 +—DCHANG

1
C7i3 IJ: Lm?%’c“ﬂd..- L708 C‘?lﬁ.l. L709 cm,l LT10 CTH’J. L c'm% Lm%

05uf T .os,nfl‘_ .05)1{1: .OE}-!fl O5uf

<707 I"[ | C'!O&]J‘: C'IOQ:‘IE C?TO:JE oy % CYIZi‘;

=CRICTY =LCRT08 =CRT0% =RTIC = CR7 CRT2

CR7I5 r®

. H ¢ ' 4 @ TCHZ

NOTE: - ;
LLTOI-LTIZ, CTOL-CTIZ, RTOI-R706 FREQUENCY
DEPENDENT, SEE CUSTOMIZING CHART.

Figure X~-16 = P.%C. #7, EXCITER TUNED CIRCUITS (6 CHAN.)
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DESCRIPTION RI414 RI4IT DESCRIPTION
97769 ALC Detector Ass'y 87767 P.C. Board Ass'y with all components
RI4I8 PC#14 § 10827 } P,C. Board for 97767
C1405 § 27840 Capacitor, Variable, 2-8 pf
C1406 | 28246 " Disc.  .0024 uf C1401 | 28337 | Capacitor (47 uf 50V
C1407 | 27840 T Variable 2-8 pf RI4IS C1402 {24472 2 2.2 uf 15V
C1408 | 28866 " Dip Mica 910 pf C1403 | 28753 " 6.8 uf 15V
Ci407 C1404 | 26913 : .02 uf 25V
CR1405] 44290 { Diode, IN914 ci405
CR1406] 44290 " " : CR1401] 40508 | Diocde, Zener  MZ4625
CRIADE {CR1402] 44290 " IN914
R1414 116920 | Resistor, 4,7K, 1/2W +5% 2 {CR1403{ 40464 " Zener  1N962B
R1415 | 17596 o 1,2K, 1/2W 5% CRI403 §CR1404| 44290 u 1N914
R1416 | 18320 " 560 , 1/4W 15% | fj
R1417 | 18954 L 8.2K, 1/2W T5% §1C1401] 44446 | Integrated Circuit CA3005
R1418 | 17596 " 1,2K, 1/2W 5% Ri4i6 Cl408 i
# RI401 | 18306 Resistor 5. 6K ohm 1/4W
R1402 § 34441 Potentiometer 10K
R1403 [33849-6 " 2K "
R1404 1338494 L 10K
R1405 | 17481 { Resistor 6.8K " 1/4AW +5%
R1406 | 17807 L 2.2K "OYE%
Ci4086 R1407 | 17807 L 2.2k " "Y5%
§SB ~—AM R1408 | 17041 " 10K L
R1409 | 18306 " 5.6 "
oeTece Sl | R
- Ri1411 ¢ 17077 ' 4. 7K ¥ ® 45
B R1412 17352 1 68K " I - N ALC AMPLIFIER
s R1413 | 18992 " 390K "
ot b,
] Q1401 *:14678 Transistor 2N4249
1 Q1402 [TEgRys T TTTT2N4503
P ALC DETECTOR |
NS A ! —
i = T T ' ' RI4CH 3 Ax
| A2t ot 5 ! AM CONTROL 56K gy
S A ! 6o MV
ll = [9/{;,% e I ? l 51V a0z ‘ i
s e .‘ C1A01: CRIAO 10 CR1403 Cla04
| i 45/4&5 | ? AT Mzaczs | AMDEAK RiaoB< Moz g PR o on
i § E S O © AWM DET — = 10K 2.2 4.7 K
; ) = ' INPUT 5%
: 7 /2T L zo s
| /%/4"/ o I ,
S ! @ 04
| P 2 | j’- o ALC
| ’[ E CRI14C4 5 - OQUTPUT
| : | =z NS4 : j-
T
1 | ; =
AP AT |
| Ravde “ ~ | 27 ;
R B 8 e
e A sgia 15| , :
FOT A % er” ‘
vy LSt '
§E = ad <z | R 409 Ri410 %Rmzl L
E v \ é <B DET T O RIGCS 5.6 ¥#. 0K 8K + CHO03 Ri4I3
E | i INPUT & L AN % ©.8 390K
e o e e e e e .j ‘ RIG03 Cq £3% 7 5 ’[
AT S 2K 5?D§3_EAK CP\BOO? !{;MOL ‘ .
L EERBEIMEASTS AME £OATED i P ?_L CERN zgaz
ALSIOE T L LETELTINT . | L i
LA, 2 SLHEE. § R;ﬂé:f g ey
NCOTE: 13%
: LALL CAPACITORS 1N Luf UNLESS NOTED e
{ 2. ALL RESISTORS (N OHMS (/4 W  10% UNLESS NOTED y ﬂ"} Gﬂ’ & e
e tf:’) Fiety 3
C it (
Wit Figure X-17 -~ ALC DETECTOR AND AMPLIFIER

1108



ST O

DESCRIPTION

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

2.7K
470
108
4.7K
270
470
100

{

TO PEY OR PGH OSC |
TRIMMER BOARDS.

P.C. Board for 99798 Ak
2 13
Yol
Capacitor . 02uf 25V s
" 150pE 500V b
2.2pf 100V :
. 02uf 25v
] 1)
6pf 100V
10pf 500V
Integrated Circuit  CA3046
Resistor 4. 7K ohm 1/4W
it 10K # ¥t
o P.C. #12 REC. 0SC. P.C. #8 - TX 0SC.
2. 7K
470
10K
4, 7K .
270 fppe—— R
¢80t L 100 lcaod oV
02 LR 803 -z }
| 0 I BO 2pt ,o?_;]; |
ca?a = ;
| 150 pf
i
S L N T—— | REO2 i ¢ l
P.C. Board Ass'y. With All Components | iox |
P.C. Board for 99802 | — { |
Capacitor O2af 25V | AMBP, |
" 150pf 500V |
2.2pf 100V | 0 l6 |7 |
. 02uf 25V RBO5 J
" " | 27K 051 I
6pf 100V o= |
10pf 560V ' NOTES: _ 807
. ' L ALLCAP IN uf UNLESS NOTED, 10pt osc |
Integrated Circnit  CA3046 2.ALL RES \N OMMS JJaW, 1 10% REG DUTPUT
| UNLESS NOTED. 47% 270 ¢
s ¥
Resistor 41‘7);‘“ obm 1/4W TX AND/CR REC OSCILLATOR c:ée'zr%e 810 EFO%” |
iK » k PC-8 TX O0sC P 410 ! J
PC-12 REC 05¢ ~ OVEN
100 | - ENCLOSURT

Figure X-18 - P.C. #8, TX 0SC. & P.C. #12, REC. 0SC.
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18306

Resistor

ard for 992799

Capacitor, Variable 2.8pf

ard Ass'y. With All Components {

36pf

110pf

5.6K ohm 1/4W

3. BK t (1]

5. 6K ] L

PART

NO DESCRiIPTION
99708 | Rec. Osc. Ass'y. With PC11 § PC12.
102330 P,C, Board
287411 Capacitor, Variable 3.-9pf
28478 w 36pf
28131 " 110pf
442901 Dicde 1N914
18306 Resistor 5,6K ohm 1/4W
{odd #5)
R1102
thru 17089 " 3.3k "
R1116
Eleven #)
Rr1117 | 18306 f 5.6K "M
Y1101
thiw' | 81860} Crystal, Channel, 27°C
1108 | J

P.C. #9 - TX TRIMMER P.C. #11, REC. TRIMMER

|
|

'rr:li’:x_"m_E_‘—mwé?fw_~_E’5"'-———_EL3M”""__&1‘5“__“% """"" = EJ;‘:T s jove
= . PR -, s oD . » AN e T L JENCLOSURE
$11 ©el2 r 3 » 14 ¢15 %16 2|7 218 L 31°] 020
212 P13 114 ® 15 216 {7 ©18 219 220 021
= : T - TO OSCILLATOR
CROO! ﬁ cngozé caqosﬁ ‘ cncao‘zi CROOB i CRI0E é caqavé CRI08 é CRO0Y é CR3IQ é "
’ § & [ L € £ Rgz[
56K
cool |4 cooz] €903 co04] €505 | €908 | C907 908 | €905, |4 cgio_#
2-8pf # 285f ,-v*-’ﬂ 2:8ef ;f 28pf ffd 28yf A~ 28pf ;ﬁd 28pt ffd 285 ;Lﬂ 28pf A~ 28p¢ A~ L
! 2 3 4 5 6 7 8 2
ot co12 ceI5 €916 €919
36, a6pt | Bept | B6pt | 3Bt
¥
RSO; R$02 R905 RYO% R909
5.6K 56 ¥ 56K 8.6K 56K
€921 | cozz| £973 925 | 92| €927 €929} €930 |
110pf T 110pf 7~ 110pf = 110p$ i1opt 1i0p? Hopf = 10pf
R91Y R9I2 R9(5 R916 ROI9
33K 33K 3.3K 33K 3.3K
L L L b a4+ 45+ s 8 = 49 0,

: . : CHANNEL SWITCHING +10V
NOTES: ALL RESISTORS IN QHMS Yaw carson 110% uNEss NOTED

IQENTICAL CIRGINTS USED IN RECEIVER OSCILLATOR GPTION
WHEN INSTALLED EXCERT CHANNELS 9410 DELETED.

TX TRIMMER BOARD PCES, REC ONLY TRIMMER BOARD PC-11,

Figure X-19 - P.C. #9, TX TRIMMER & P.C. #11, REC. TRIMMER
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DESCRIPTION
P.C. Board Ass’'y with all Components
PC#10 P.C. Board for 99800
;
Cc1001 | 26913 Capacitor, L02af 25V
.c1002 | 28869 " . 0018uf
C1i003 | 28741 " Variable 3-9pf ]
C1004 | 28648 f i2pf 500V
<1005 | 28862 N 240pf 500V
§ c1006 | 28131 " -110g 500V
CR100] 44290 | Diode IN914
L1001 | 65908 § Choke, Molded 82uh+5%
Q1001 | 44484 FET IN128
Q1002 | 44331 Transistor 2N3643
S
| 21001 | 18148 | Resistor 680K ohm 1/4W
' R1002 17247 " 1.5 ¢ "
R1003 17089 " 3.3k " "
i R1004 17089 & 3.3K ¢ f
R1005 i7118 " 100 " ot
Y1001 { 81834 Crystal 1650KkHz  +65°C
T T e e e e o et i ey e ey o e T i S s T T T S T T e St e T T e s T T T
| i
i
{ QI00!
ii Voo anizs o E
| +—idt 0 . !
i CRIOO! = RIOOR |
i N4 RI00I CI003 1004 23K i
; 680K 30t 2 | =
| o,
| . Q002
‘l = s . 1t : @ 2N3643
3 cloos 1 RIOO2 RIOOA ) _
1 2404 T hLBK 33K . i
| CI006 ]
| = o = 1Ot 1
] " ) RIQOS |
! LIoOH ;
K 82 i
i : : : |
o € e e ) it
o L 08C
~ L OUTPUT
NOTES
I, ALL COMPONENTS WITHIN DASHED LINE
CRo & CR3 HOUSED IN 65°C OVEN,
INOW NOI4 r § 2, ALL CAPAGITORS IN ot UNLESS NOTED.
- 40 L 3. ALL CHOKES IN unt5% UNLESS NOTED.
REF. < 4, AL BESISTORS IN OHMS baw =10%
UNLESS NOTED.
25
150
+ IOV X
{_5SB REC

Figure X-20 |- P.C. #10, 1650 OSCILLATOR







SUNAIR ELECTRONICS, INC. - ADDENDUM 1
MANUAL: ASB-60/125 - DATE: 6-2-71
ASB130 -

REFERENCE: COMPONENT ADDITION TO PC-~3, AND PART NO,. CORRECTION,
REVISION: RED
PURPOSE: CHANGE AGC~2 THRESHOLD

MANUAL REFERENCE: PAGE 102

TEXT: C=325, 6.8uf, 15V TANT, CAPACITOR, SUNAIR PART NO. 28357
CHANGED TO SUNAIR PART NO, 28753.
REMOVE JUMPER AND REPLACE WITH 47 OHM, 1/4W FIXED COM=-

POSITION RESISTOR SUNAIR PART NO, 17936 AND REFERENCE
DESIGNATION R-331.

//»www JUMPER
i
CA RN (o
410
A}
o
PC~3
SUNAIR ELECTRONICS, INC, ADDENDUM 2
MANUAL: ASB-60/125 DATE: 6-2=71

ASB130

REFERENCE: COMPONENT CHANGE ON PC-7 ASB-60/125

REVISION: RED

PURPOSE: INCREASE GAIN OF EXCITER OUTPUT, BY USE OF
HIGHER CONDUCTANCE DIODE, )

MANUAL REFERENCE: PAGE 106, 107, PC-7 EXCITER TUNED CIRCUITS.

TEXT: REPLACE DIODES CR-701 THRU CR-715 {ASB-60 AND CR~701

THRU 723 (ASB-125) SUNAIR PART NO. 44290 WITH IN914B
SUNAIR PART NO, 40510,



SUNAIR ELECTRONICS, INC, ADDENDUM #6

ASB=~60/125/125M DATE: Oct., 1, 1971

REFERENCE: Audio Amplifier

PURPOSE: Improve audio linearity at low at input.

MANUAL REFEREN:« £: Page 12,87 ASB-60/125; Page 12M ASE-125M

TEXT: Bias resistor R< changed to 150 ohm 1/2W
Sunair P/N 16580 for 14V operation,




SUNAIR ELECTRONICS, INC. | ADDENDUM #7
ASB-60/125/125M | DATE: 3/10/72

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: Page 85, 97, PC-10

TEXT: Page 85, L1l changed from 150uh P/N 65919 to 220uh + 5% P/N 65909.

addition of C40, 33pf capacitor P/N 28686 and C4l,
22pf capacitor P/N 28507,

Page 97, "Clarifier" changed as follows;

See following schematic diagram and parts list.



DESCR! PTION
P.C. Board Ass'y with all Components
P.C. Board for 99800
C1001 | 26913 Capacitor, L02uf 25V
| C1002 } 28869 " .0018uf
C1003 | 28741 " Variable 3-9pf
c1004 | 28648 " 12pf 500V
£1005 | 28862 " 240pt 500V
C1006 | 28131 " 110f 500V
CR100Y 44290 | Diode INGi4
L1001 65908 Choke, Molded 82uh+5%
Q1001 | 44484 | FET 3N128
Q1002 | 44331 | Transistor 2N3643
R1001 18148 Resistor 680K ohm 1/4W
R1002 | 17247 " 1.5 t
R1003 | 17089 " 3,3K " "
R1004 | 17089 " 3,3K v "
R1005 | 17118 " 100 " "
Y1001 | 81834 | Crystal 1650KHz  +65°C
|
L e -
|
, QIO
{ YICO! 3Niz8 ciooi J_ ;
| i il
| CRIQOI RICO3
| iNSI4 RIOGI GO03 | cro04 33K il
i 880K 3-9pt - 2 i =
| %,
! | - /N Qico2
| 1 L -, (L ) 2neeas
: coos L ROOZ S RIOO4 '
i 240 LBK 3.3K
i n Ci006
l fo — “u.,i,: | |Opf
| B B B RIQOS
i 100
' LIoo!
H AP
! HTR i 8
i
;....__nmw/q [SSSSY -1 TS SRR (X VO e s e 1 SN ) S e
acka TXC> 05C
e 1 OUTRUT
NOTES
I ALL COMPONENTS WITHIN DASHED LINE
Rz & A CR3 HOUSED IN 65°C CVEN
INGIG 914 [— 2. ALL CAPACITORS IN u UNLESS NOTED.
A 2080 25, 3. ALL CHOKES IN un 5% UNLESS NOTED.
REF. < AT S 4, ALL RESISTORS IN OHMS baw 2i0%
‘ = 2 T P cl UNLESS NOTED,
_ RS R4 22{[ As-ies 7] 57125
J 150 33 4
3 - = =
+ 0V TX
\‘SEE REC

Figure X-20 /- P.C.

#10, 1650 OSCILLATOR L

P




SUNAIR ELECTRONICS, INC, ADDENDUM 8
ASB-60/125 ‘ ~ DATE: 10/26/71
REFERENCE: Component Changes on PC-1,2,3

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

PURPOSE: Gain and Noise Figure Improvement
MANUAL REFERENCE: PC-2, and PC-3 and Receiver Customizing

TEXT: R 209 Changed from 100 ohm to 220 ohm Sunair Part #1713
R 205 Changed from 330 ohm to 180 ohm Sunair Part #1752
L 205 Changed from 6.8 uh to 4.7 uh Sunair Part #5642
Addition of C-239 7 pf Capacitor Sunair Part 42885

R-323 Selected Value (Nominally 5.6 K)
"R-337 Selected Value (Nominally 4.7 K)

SUNAIR ELECTRONICS, INC, : ADDENDUM #9
MANUAL: ASB-125 ' DATE: 8/23/71

REFERENCE: High Voltage Zener Diodes of PA-1010B
PURPOSE: Zener Diode 24892 P/N 40282 is discontinued.

MANUAIL REFERENCE: PA-1010B Schematic
Page 86,91

TEXT: CR 3 Changed from 24892 P/N 40282 to 1N3008B, P/N 40506
CR 4 Changed from Z4892 P/N 40282 to 1N3009B, P/N 40507



SUNAIR ELECTRONICS, INC, ADDENDUM 10
ASB-60/125 , - DATE: 25 Aug. 71

REFERENCE: Microphone Amplifier PC-5

REVISION: (1) Brown (PC-5) B
(2) Brown (PC-53) with revision E printed circuit board

PURPOSE : {1) Reduce input sensitivity of audio amplifier
{2) Improve linearity of amplifier below AGC threshold.

MANUAIL REFERENCE: PC~5 schematic, installation and check-out
procedure (page 15)

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 Q=507 to
ground.

NOTE: The microphone amplifier is eguipped with.an AGC loop
to maintain a constant amplitude audio input to the
balanced modulator regardless of microphone gain variations.
However, the loop gain of the system is high enough, that
in extremely noisy environments and without the aid of a
noise cancelling type microphone, output may appear on
the relative power meter, in that case, a reduction of R502
reduces the input sensitivity and makes the system less
susceptable to ambient noise.




SUNAIR ELECTRONICS, INC. ADDENDUM 11
ASB-60/125 DATE: 25, Aug. 71

REFERENCE: ALC Amplifier PC~6
REVISION: Red

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

MANUAL REFERENCE: PC~6 Schematic Diagram

TEXT: Add Zener Diode CR605 P/N 44305 from the emitter of Q604 to ground
0-604 2N4288 P/N 44587 replaced by 2N4249 P/N 44678




SUNAIR ELECTRONICS, INC, ADDENDUM 12
ASB~60/125 | . DATE: 12/1/71

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

PURPOSE: Item discontinued by manufacturer

MANUAL REFERENCE: PC-3 and ALC amplifier (PC-14)

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



SUNAIR ELECTRONICS, INC, ADDENDUM #13
MANUAL: ASB~60/125 and ASB-125M DATE: August 3, 1972

REFERENCE: PA1010B Power Supply

PURPOSE: Improve reliability of power supply during converter
start period

MANUAL REFERENCE: power supply schematic diagram, parts list

PC-20 page 87

TEXT: R108, 10 ohm 1/2W resistor is deleted and replaced with
1K ohm 1/2W carbon resistor PN 16748

R109, 5.6K ohm 1/2W resistor is deleted and replaced with
3.3K ohm 1/2W carbon resistor PN 18409



SUNAIR ELECTRONICS, INC, _ ADDENDUM 14 -
MANUAL: ASB 60/125 . | DATE: Sept. 5, 1972 - {

REFERENCE: rCN 067-002
DC Power Supply PC Board Ass'y 99379(28V) and 99390(14V)

- PURPOSE: Reduce turn-on time of power supply and improve reliability

MANUAL REFERENCE: ASB 60/125 i
‘ Schematic Diagram page 114
Parts list page 87

- TEXT: Remove 2 30mf 500V capacitors, C1l04, Cl05, from power supply
PC board, ass'y 99379 or 99390 :

e

SUNAIR ELECTRONICS, INC. ADDENDUM 15
MANUAL: ASB-60/125 | - DATE: Oct. 5, 1972

REFERENCE: pCN 145
75pf Capacitor, PA-1010B Customizing
5 6 Op f 1" Li n

.PURPOSE: Change part number

MANUAL REFERENCE: ASB 60/125
Page 82 PA~1010B Customizing

TEXT:  Change P/N 25237 to 25232
P/N 28973 to 28375



SUNAIR ELECTRONICS, INC, ADDENDUM #16
MANUAL: ASB-60/125 DATE: 12/1/72

REFERENCE: Balance Modulator, Diode Ring, M501

ECN: 054-038

PURPOSE: Module M501, PN 40311, Package Change

MANUAL REFERENCE: PC~5 Schematic Diagram

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

DIODE RING
TO5 PACKAGE —
BOTTOM VIEW

.NOTE: 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-c board
configuration.



SUNAIR ELECTRONICS, INC. ADDENDUM 17

MANUAL: ASB-125/60 DATE: 12/6/72
REFERENCE: PA-1010B Power Supply

ECN: 063-0138

PURPOSE: Improve reliability of power supply during

low voltage starting condition
MANUAL REFERENCE: Power Supply schematic page 114, parts list page 87

TEXT: Add capacitor €108, 1 uf/100V P/N 27230 from collector
of Q101 to collector of Ql02




" SUNAIR ELECTRONICS, INC. ADDENDUM 18

" -ASB-60/125 | DATE: 26 Dec.

 REFERENCE: Component changes on PC-3 IF Amplifier

REVISION: Green

. PURPOSE: Eliminate interference with cover

' MANUAL REFERENCE: PC-3 IF Amplifier

~TEXT: €301, C302 changed from .02uf 100V P/N 27245 to
.02uf 25V P/N 26913

€304, C306, C317, €321 changed from .05uf 25V
P/N 27257 to .02uf 25V P/N 26913

72



SUNAIR ELECTRONICS, INC, ADDENDUM 19
MANUAL:  ASB-60/125 DATE: 1/15/73

REFERENCE: 1000 Hz tone oscillator

ECN: 062~158

PURPOSE: Set output fregquency to 1000%50 Hz
MANUAL REFERENCE: Schematic diagram and parts list, page 1ll2

TEXT: R%iator R1601 changed from 1.5K/10%/3 P/N 17247 to a 6.8K/10%/M
P/N 17481

SUNAIR ELECTRONICS, INC, ADDENDUM 20
MANUAL: ASB-60/125 DATE: 1/11/73

REFERENCE: 10 V Transmit isolation diode

ECN: 062-161

PURPOSE: Removal of diode

MANUAL REFERENCE: Recelver/Exciter chassis wiring diagram, page 98,
parts list, page 85

!
{

/

TEXT: Remove diode CR4 and move wire from TBL(1) to élA rear (11)




SUNAIR ELECTRONICS, INC. , ADDENDUM 21

} MANUAL: ASB~60/125 : DATE: 4/2/73
REFERENCE : Component changes on PC-14, ALC Amplifier,
ECN: 064=029
PURPOSE :

MANUAL REFERENCE:

TEXT :

SUNAIR ELECTRONICS,

Disable SSB ALC amplifier during AM operation.
PC-14 schematic diagram and parts 1list.

Add diode CR1405, 1N914 P/N 44290 from R1401 and C1401
to pin 10 of ICl401, cathode connected to IC1401.
R1401 changed from 5.6K/10%/4W P/N 18306 to 1.5K/10%/ 3
PN 17247,

CR1401 changed from MZ4625 to IN751A.

- — e e e T

INC. ADDENDUM 22

MANUAL: ASB-60/125 DATE: 4/27/73
REFERENCE: Bglanced Modulator, Diode Ring M501.

EéN: 1841

PURPOSE: . Module M501, P/N 40311 discontinued by manufacturer.

MANUAL REFERENCE:

TEXT:

pPC-5 schematic diagram and parts list.

Change diode ring module M501 to 4 individual
diodes CR512 thru CR515, MBD102, P/N 40528',



SUNAIR ELECTRONICS,
MANUAL: ASB-60/125

REFERENCE::
ECN:
PURPOSE: fins

MANUAL REFERENCE:

INC, ADDENDUM 23
DATE: 12/14/78

Front Panel Assy
062~253
Component value change

Chassis wiring diagram, page .98,
parts list, page 85

REFERENCE:
ECN:

PURPOSE:
MANUAL REFERENCE:

TEXT:

TEXT: Change capacitor €36 from 6.8uf,
20V, PN 0296780006 to 1S5uf, 35v.7
PN 0282240004
b ettt i S
SUNAIR ELECTRONICS INC ' 3‘ ADDENDUM 124'
MANUAL: ASB-60/125 3rd Ed DATE: 4/12/79

" Pe-10, 1650 Kiz oscillator
062=-254
Increase oscillator 'feedback.
Schematic diagram and parts list, page 1l1ll.

Move grounded side of capacitor C1003
(3-9pf) to junction of Cl004 and C1l005,
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srvice bulletin

.
3101 S.W. THIRD AVENUE FT. LAUDERDALE, FLORIDA
CABLE: SUNAIR PHONE: 305 525-1505

NO: 125-180

DATE; 30 October 1280

ATTN: Mailntenance Activities.
EQUIPMENT: ASB-60/125

UNITS AFFECTED: All purchased prior to June 19, 1980.

SUBJECT: TField module kit for the clarifier circuit.

PURPOSE:. To provide needed parts and installation‘
instructions for clarifier circuit. ' o

MANUAL REFERENCE: Receiver/Exciter chassis wiring ¥Figure X~6,
Page 97. o

TEXT: As the result of the discontinudtion in production of
capacitor ‘P/N 0280520006 by the manufacturer, a new clarifier
circuit has. been designed for the ASB-60/125.

If it becomes necessary to replace the ﬁriggﬁai'clarifier
cireuit with the new one, a Field Module Kit  P/N 1001300025
is now available with complete installgtion.instructions,”

Product Support Department
SUNAIR'ELECTRONQCS, INC.
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