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ADDENDUM
PERFORMANCE SPECIFICATIONS

Sundir VHF Transceiver Model SA ~ 360E .
Receiver Specifications - For Transmitter Specifications’ see Page 7

St Frequency Range: ‘ 118.00 to 135.95 Mcps.

o . | 117.00 to 135.95 Mcps (Export only,

L optional)

4l Number of Channels: 360

g% 380 (Expprt only, optional)

g " (hannel Spacing: 50 Kops.

1$ & ‘~

. Sensitivity: 1.0 uV FOR 6 DB S+N/N RATIO MODULATED 30%

at 1,000 C/S FOR AN OUTPUT OF NOT LESS
THAN 1 WATT INTO A 3 OHM SPEAKER LOAD.

S CGains 7 5 uv modulated with 1,000 cps at 30% for
‘ a minimum of 6 watts outputl.

Selectivity: ‘ 6 db 30 keps. min.
¥ : 60 db 78 keps. max.
I
} N AGC - Output varies less than 4 db from 10 to
10,000-6 db from 10 to 50,000. Microvolts
input, modulated with 1,000 cps at 30%

Total Harmonic Distortion: Less than 15% when input signal 1s modu-
iated with 400, 1,000 and 2,500 cps at

N : 85% and is varied between 10 and 1000 uv.

Audio Frequency Response: Wikhin 6 db from 350 to 2,500 cps.

Sguelchs: _ Max. signal to open sguelch, .25 uv when
control fully counterclockwise.

Spurious Responses: Better than 60 db down, for signal more
than 40 kcps removed from assigned
channel freguency.

ST

;;' S + N/N Ratio: 5 uv 26 db min.
o 50 uv 32 db min.
5 . , 500 uv 38 db min.

5000 uv 42 db min.

signal modulated with 1,000 cps at 30%

.:'. Frequency Accuracy: Lese than + 8 keps. drift over tempera-
FIA ture range as specified.Data includes
oscillator and IF drift.
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500 OHM, NOM 100MW Min @
5 uV, Modulated 1000 C/s @ 30%,

Sweep Generator, Kay Electronics, Model CP-932

or eguivalent. .
Signal Generator, Hewlett Packard ©606A or equivalent,‘
Frequency Counter, Hewlett Patkard 524C or equivalent.
AF VTVM Hewlett Packard 400 L or eguivalent.

3 ohm-10 watt speaker load.

Cables, connectors primary power source.

VHF Power Supply/Modulator Unit, sunAir (Access.)
Oscilloscope, Hewlett Packard 1208 or equivalent.

,
© . Connegt transéeiver under test to Power Supply/Modulator, Connect primary
. power source and adjust to design voltage either '
| 13.75 V DC + 1%
or 27.50 V DC + 1% :

. Allow eguipment to warm up for 15 minutes. Allow sufficient warm-up time
for RF signal source and freguency measurement device. Terminate the

ﬂ ]3;”speakeg output into a 3 ohm-10 watt resistor and connect an AF VIVM across
7 the load. .Set VTVM to range 3.0 V rms. Modulate signal when required

. with ;4000)cps at 30%. Connect sweet generator through a 5,000 pf capac~
. itor to the control grid of V 5, pin 1, potential #46. Connect oscillo-

- 'geope to the junction of R18 and 19, potential #55. Increase sweep gen-

" erator output until a trace becomes visible on the oscilloscope screen.

'}ﬁnApply an unmodulated signal from the RF signal, generator of exactly
" 2,000 keps to the interconnection of pin 1 V5 and the sweep generator,

4. adjust amplitude of marker signal to a convenient level. adjust the IF
transformer T5 with the cores on the outside peaks so that the center of

'£ ;the valley is at 2,000 kcps. Check the frequency of the peaks by adjust-

ing the marker signal to appear on the peaks. Peak separation + 14.5 %o

'H“f?_ls keps.

' ] ' ¢

" Remove sweep generator connection from pin 1, V5 and connect to pin 1, V4,

~ potential #41, reduce sweep generator output to the lowest possible level,
- apply the marker signal as before. Tune the cores of transformer T4 to

xi;the outside peaks, center the valley to exactly 2,000 keps. The Peaks

" will be at + 13.8 to 14.2 kops off centex fregquency. Reduce the sweep

' generator output and connect to potential #39 and apply marker signal as
before. Center valley on exactly 2,000 keps. Peak separation shall be
+ 7.2 to 8.5 keps.

Remove sweep generator from potential #39, increase output slightly and

-+ connect to potential #82, apply marker signal as before. Center valley on

exactly 2,000 keps, the peak separation shall be + 7.0 kcps min. to 7.2

. keps. Remove sweep generator, modulate RF signal generator with 1,000 cps
‘at 30% and connect to potential #46 (pin 1, V5}. Turn squelch and velume

eontrol fully clockwise and observe AF output. s
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ﬁﬁf For 1.0 V rms AF output, the following signals shall be required:
i .

NN Potential #46 20,000 to max. 25,000 uv 5.
A potential #41 400 to max. 500 uv
B Potential #82 1,500 to max. 1,800 uv e

%iﬂif“ For alignment of remaining stages, refer to the SA-360 Manual.

'ffu 'Attention: RF signal generator and sweep generatoxr connection are made °
AR - through a 5,000 pf capacitor of small physical size in order
. to prevent unintentional feedthrough. Do not key the trans-
R Co mitter! | f
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ADDENDUM -~ TRANSCEIVER PARTS LIST

 CIRCUIT ‘ * SUNAIR

lSYMBOL : DESCRIPTION PART NO.
R18 Resistor 220K/ .25W ) 17778
 ; R19 Resistor 120K/ .25W 17510 -
RETR Resistor 100K/ .25W 17039
R0 Resistor 22M OHM/ .25W 18095
’L$R7l_' Resistor Selected Value 47K-180K
. ”{R72- = f ' Resistor 1M/ .25W ' 17065
ca capacitor, 10 PF. Silver Mica DM1O 25983
C5 Capac%tor, 500 PF. Type JF 25098
. 3;_ c? 52;2;1;5;, 4.7 PF. Type CN33 25024
| c23 i Capacitor, Ceramic Trimm .5-4 5 PF 25139
C27'I Capacitor, .01/400V 26303
c29 Capacitor, 1MF/250V 25830
€30 capacitor, .01/400V 26303
e Capacitor, .1MF/125V 25141
c42 Ccapacitor, l1OMF/30V 25153
0526 Capacitor, S3PF Silver Mica SmlO 26119
C56 Deleted
C75 Capacitor, 2.2 PF type C NPO 25000
Cc79 Deleted
Cc89 Deleted
C99 Deleted
C1l06 Capacitor, 2.2 PF type C NPO 25000
: cl23 Deleted
.%- clz? Deleted
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ADDENDUM - POWER SUPPLY/MOD. PARTS LISTS

\{ CIRCULT SUNAIR
| SYMBOL DESCRIPTION PART NO.

C216 Capacitor, 2MF/250V MKB2 26377
" R216 Resistor, 1K OHM/ .5W 16748
R217 Resistor, 10K COHM/ .5W 16736
. Rl8 Resistor, 1K OHM/ .5W 16748
e )
‘R234 . Selected Value
1207 . Choke, 35D7 56097
. K201 Relay, DD-1143 (Transmitter) - 66315

T2033: ; , Transformer (Mod.,) 48650

Cog201 Receptacle, (Female, Power Supply) 74415
Lot Winchester-MRE 148-G/V

.“ifPZOl ’ Receptacle, (Male, Inter-connecting cable) 74427
' Winchester-MRE 14P-GH-VL

R208 Resistor, Variable 10K/ 1/8W 18083

£206 peleted { ECN #778 1/14/65 ) 25189
R235 Deteted ( ECN # 778  1/14/65 ) 16279
R2R2 Deleted ( KCN # 778 1/14/65 ) 16126
1202 Deleted { ECN # 778 1/14/65 ) 93796

1203 peleted ( ECu # 778 1/14/65 ) 93772

(o2 5 PF 26119







-~ ADDENDUM - POWER SUPPLY,/MOD. PARTS LISTS

DESCRIPTION

Capacitor, 2MF/250V MKRB2

Resistor, 1K OHM/ .5w
Resistor, 10K OHM/ .5W
Resistor, 1K OHM/ .S5W

Selected Value

Choke, 35D7

Relay,‘DD~1143 (Transmittgr)
Tfansformer (MQ§?)

Receptacle, (Female, Power Supply}
Winchester~MRE 14S-G/V

Receptacle, (Male, Inter~connecting cable)
Winchester-MRE 14P-GH-VI, -

SUNAIR
PART NO,
26377

16748
16736

16748

56097
66315

48650

L 74415

74427 L
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FOREWORD

Purpose of the Manual

This manual offers the user complete installation, operation, maintenance and service information on

SunAir VHF Transceiver SA-360.

For convenience and quick reference the manual is divided into sections covering s various components,
The installation and operation of the equipment are covered in a separate section. All major sections

paragraph headings are listed in the Table of Contents,
The SA-360 Transceiver is packoged as o unit with its standard accessories. (See paragroph 4 page 5.)

The Transceiver model number is stamped on the equipment nomeplate with serial number. Please use

this model number when making inquiries -about the equipment and include the serial number.

Instruction Manval Revisions

Changes which occur after the instruction manuval has been printed will be covered by Instruction Man-
val Revision Bulletins. These bulletins will be supplied o the users through SunAir Dealers and will
give them complete information changes in order that they make pertinent changes in the Instruction

Manual.

SunAir Service and Parts Replacement

A complete stock of replacement parts for all SunAir equipment is maintained at the factory. In some
cases, the port supplied ogainst an order for o replacement item may not be on exact duplicate of
the original part where the original item has been superseded by a newer and more efficient design.
Such replacement parts will be interchangeable electrically. If the new port has a different size or

shape, all necessary hardware to permit installation in older sets will be furnished.

For replacement purts or service information write to:

Your SunAir Dealer or directly to:

SunAir Electronics, Inc,
31071 Southwest Third Avenve

Fort Lauderdale, Florida

Please specify the following when ordering parts:
a} Serigl number, mode! number and voltage of the transceiver;
b) Description of part required;

c) Quantity desired,



1. INTRODUCTION
SunAir's new SA-360 VHF Transceiver for aircraft installation operates on 360 crystal-control channels

from 118.0 to 135.95 megacycles.

2. SA-360 TRANSCEIVER COMPLEMENT
SunAir SA-360 Transceiver consists of two units, The R.F. amplifiers, frequency control circuits, pre-
amplification are contained in the transceiver package. The power supply, audio amplifier and modu-

Jater cireuits are mounted in the modulator/power supply package.

3. DESCRIPTION OF UNITS
The units consists of one euch SA-360 Transceiver and one each SAV 901 modulator/power supply
for 14 volt operation or one each SA.340 Transceiver and one each SAY 902 modulator/power supply

for 28 volt operation.

4. STANDARD ACCESSORIES
The standard accessories supplied with the SA-360 are as follows:
1 — Inspection Certificate
1 — Warranty
T - Instruction Manual
2 — 14 pole connector

1 — 50 ohm connector type BNC
5. OPTIONAL ACCESSORIES

Optional accessories avoilable for use with the SA.360 are as follows:

Transfer Switch

The transfer switch 801 provides a possibility of using the modulator/power supply with two SunAir
Transceivers. In position 1, the modulator/power supply is connected to Transceiver No. 1 thus sup-

plying this unit with the required power for receiving und transmitting.

At this time, Transceiver No, 2 is on stand-by and by switching the transfer switch to position No. 2,

Transceiver No. 2 is instantaneously ready for operation.

The connection of the transfer switches simply tokes place by using the stondard connectors and plug-

ging those into the fransfer switch box. Each transfer switch comes with an appropriate number of

plugs.

S



Complete factory service is aveiluble on any SunAir equipmens. Repairs, adjustments or modifications

which require factory service will be made in accordance with the instructions of the customer.

A labor charge of $7.50 per hour, cost of parts and shipping charges will apply to all non-warranty

work.

To return equipment or material under warranty or otherwise, advise SunAir Electronics, Inc., giving

full particulars.

If the item is thought to be defective, give full information concerning the nature of the defect.
SunAir will then authorize the refurn. Failure to secure this authorization prior to forwarding the equip-
ment or material or foilure to provide complete information may cause unnecessary delay in processing.

Shipments to the factory shall be prepaid.
SunAir reserves the right to change the design of the equipment without advance notice.

Replacement erystal units must be ordered from SunAir in order to secure the required accurdcy

and in order not to exceed frequency tolerances as prescribed by the FCC,

WARRANTY

1. SUNAIR warrants all parts of new equipment for one year from date of installation providing the

defective part is returned to the factory transportation charges prepaid.

2. SUNAIR will assume worranty labor costs for 90 days from date of installation of new equipment

in reasonable amount and at its discretion for the actual bench repair of the equipment involved.

3. Warranty card must be properly completed and returned to SUNAIR within ten days from

installation.

4. The obligation and responsibility of SUNAIR does not opply unless expressly provided herein.
SUNAIR reserves the right to make improvements, additions, or changes in design without obliga-

tion to install such changes, designs or improvements in eguipment previcusly manufactured,



6. MINIMUM PERFORMANCE SPECIFICATIONS

SunAir VHF Transceiver Model 5A-360
Frequency Range:
Number of Channels:

Channel Spacing:

Nominal R. F. Power Output into 50 ohm,

resistance load:
Frequency Tolerance:

Medulation:

Receiver Sensitivity

Receiver Selectivity:

Spurious Responses:

Squelch:

Nominal A.F. Power Qutpuh:
Noise Limiter:

indicators and Controls:

Power Requirements:

Dial Humingtion:

Auxiliary AF inputs:

118.0 - 135.95 Meps.
360

50 Kc

14 Watts min. up to 18 Waotls
0.005%
High level plate and screen, up to 95%, speech

clipper and filter provided

1 Microvolt for 50 mw power output at a signal plus
noise to noise ratioc of & db min.

5 Microvolts for 6 Watts power output ot o signal
plus noise to noise ratio of 20 db min.

16 Ke. at 6 db down
60 Kc. at 60 db down

Better than 60 db down at all frequencies more than
40 Kc. removed from desired signal.

Automatic, carrier operated continvously adjustable
Min. signal for enabling squelch .5 microvolt

& Watts
Automatic

Mc. Switch

Ke, Switch

Volume and On-Off Switch combined
Squelch Control

14 Volt Models:

Receive Position: 2.0 A
Transmit Position: 12 A

28 Volt Models:

Receive Position: 1.2 A
Transmit Posifion: 7 A

Connected to separate pin,

Provided, two each, 500 ohms source with a
maximum of 50 mW output power.

PN




TRANSCEIVER 5A-360

Description:
The SA-360 Transceiver consists of a VHF transmitter and receiver mounted within a single panel unit.
The Medulator/Power Supply to be used with the transceiver is mounted remotely and connected with

the transceiver by means of the main coble assembly.

50 Kilocycle channel spocing provides 360 crystal controlied transmit, resp. receive channels. Upon
special order, for export purposes, the SA-360 can be supplied with up to twenty additional channels,
extending the normal frequency coverage of 118.00 to 135.95 Megacycles to 117.00 to 135.95 Mego-
cycles. The fransmitter provides a nominal power output of 18 watts inte a 50 ohm load ot o primary
voltage of 13.75 Volts DC. The receiver, designed for optimum performonce, hos o minimum sensitivity
of 1.0 u¥ ot o signal + Noise to Noise ratio of 6 db, and delivers the nominal audio ocutput of é watts

at 5 vV with a signal -+~ Noise to Noise ratic of 20 db.

FRONT PANEL SA-360

FIG. 1




Theory of Operation

Receiver: The receiver is a double conversion superheterodyne design. The R.F. Amplifier, V1, a special

purpose YHF teirode, accounts for the high sensitivity at a low internal noise. The signal is coupled into
the grid circuit of VI with o single loop L1. The variable inductance wafer W1 is connected in series
with the antenna transformer and is varied with the megacycle switch. Capacitor C3 provides proper
tracking in connection with the inductance of L1. The plate load of V1 consists of a double tuned filter,
whereas the primary shows a coil 13 in serdes with a variable inductance wafer W2, while the secondary
in the same arrangement has L5 in series with W3, The capacitors C12 and C14 assure proper tracking.
The first Mixer employs also a special purpose VHF tetrode which‘- provides a high conversion gain
coupled with low noise. The Transformer T1 is tuned to the difference between the oscillator frequency
and the signal frequency, amounting to a fixed value of 14.98 Megacycles. A conventional crystal
controlled fixed frequency oscillator with the crystal unit Y-21 generates the signal required to convert
the first high IF 1o the second low IF. The conversion takes place in the pentode section of V3. Following
V3 transformers 12 and T3 provide the required selectivity for 50 Kilocycle channel spacing. V4 with
T4 and V5 with T5 form the last stages of IF amplification. Diode CR1 on the secondary of T5 operates
as a detector, while diode CR2 functions as o noise limiter. Diode CR3 in conjunction with the poten.
tiometer R28 and the gliding screen voltage of V4 operafes as a squelching device. Diode CR4, coupled
1o the primary of T5 through capacitor C33, generates the required negative voltage for Automatic Gain
Control. With Potentiometer R23 the signal gain through the AR amplifier V6 is adiusted.' The cathode
follower output feeds the transistorized Audic power Amplifier in the remotely mounted Power Supply/
Modulator.

Frequency Synthesizer: The frequency contral of both the receiver and the transmitter tokes place in
the synthesizer circuit, The Megacycle steps are generated with the crystal units Y3 through Y20,
having a nominal frequency of 81.550 Megacycles and increasing the frequency in one Megacycle
steps up o and including 98.550 Megacycles. The output of the MC oscillator is fed into the cantrol
grid of the triode section of V9, together with the signal coming from the Kilocycle Oscillator V10,
which generates frequencies of 51.430 Megacycles in 50 ke steps up to and including 52.380 Megacycles
with the crystal units Y-A to Y-U. The plate circuit of this tube is tuned fo the sum frequency of the
input signals, thus providing signals with frequencies ranging from 132.98 to 150.930 Megacycles in 50
kilocycle steps. V9 is a RF amplifier, amplifying the oscillator signal to o sufficient level and also
providing the required spuricus attenuation. The tuned circuits L11 and W4 as well as L17 and W5
are ganged with the megacycle switch. The oscillator injection voliage for the first Mixer of the

receiver is coupled to the control grid of V2 through capacitor C60.

N
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Transmitter: The basic frequency synthesizing is toking place in the circuit described above. From the
plate circuit of V9, pentode section, Capacitor C77 feeds the signal into the control grid of the pentode
section of V11. Also at the sume point another signal, generated by the oscillator V11, triode section
with the crystal unit Y22 on o frequency of 14.980 Megacycles is injected. The difference between the
signal frequency from the frequency synthesizer and the fixed frequency oscillator Y11 then constitutes
the final transmitter signal frequency, to which also the plate cireuit of the transmitter mixer V11,
pentode section is tuned. V12 operates os a RF amplifier, whilte V13 produces the required driving
power for the final RF amplifier V14, V14 is plate and screen modulated. The tank circuit of V14
consists as before of an inductance waofer W9 with a tracking capacitor C113. The RF power is
coupled to the antenna from a tap of the fixed series inductor 128 and fed to the harmonic filter

consisting of the network following C116,

The filament circuitry is balanced into two groups with equal current consumption. For 14 volt opera-
tion the two groups are connected in parallel, while for 28 volt systems, the filament switch 52 connects

the groups in series.

BLOCK DIAGRAM

AL G,
R.E. Mixer Mixer I.F: I.e. Demadulator
Aprifier v Anplitiex Amplifier AGC
P - vy - Vs - PLLEL L] pLifie p
vi - 6HGS V4 Vs W.L.
7167 Pentade eBUE 2331 Crystal Diodes
& »

HC Mixer Amplifier oscillator it A.F. 2nd ALF.
Osciliator k vg ¥ Vg b ovs Amplifier Awplifier
Vg b SEAS GERE GHEE B ¥g b b Vg
SOW4 Triode Pentode Triode L2AKT L2AKT

Qutput
A
KO
Onciliator -
V1o Y
BCi4
oscililator Mixer Amplrifier Drivex Eower . e

B Vi B vy v v Amplifier ow Pass

SHGE GHGH 2 b 13 Vig b Filter

Triode Pentoda BLOG 7551 8156

Antenna
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Description:

MODULATOR/POWER SUPPLY

The modulator/power supply for use with the SunAir SA-360 Transceiver consists of a one unit pack-

age which contains the high voltage power supply, the audio amplifier and the modulater circuits of
the system. Two units are available, the SAV 901 for 14 volt and the SAY 902 for 28 volt operation.
Both units are applicable for all SunAir VHF Transceivers, such as the SA-90 and the SA-1036.

Theory of Operation:

BLOCK DIAGRAM

—»

Prom ) 4 ie Class B
Microphone Spaseh Transm priver Amplifier
— hmplifier Filker Y Q 202 o 203
Microphone G20l Q 204
Kzl
Receive
From
N T
Pg
Receiver
Transformer
}—/e ; and
Primary Oseillatoxr Rectificrs
voltage K202 g :gg 203
- CR203
CR207
B+ To
Transceiver ‘
FIG. 3
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Each of the SunAir Modulator/Power Supply units are completely transistorized. Their special design

permits proper operation of afl transistors up to ambient temperatures of 55°C. A large surface

heatsink with low thermal resistance insures fast dissipation of heat developed by the Class B AF. power

amplifier, which is used for both receiver output and transmitter modulation. Two major etched circuit

boards are employed for the power supply, audic amplifier and bias networks. Adequate shielding

eliminates interference of power supply switching pulses with other equipment.

Spenker
Head Phone
Modulator

T



With the tronsceiver in the receive position, the high B plus, 415 volt DC, is Inoperative, while only the
low B plus of 200 volts DC is being supplied to the receiver portion of the transceiver. Relay K201
normally is not energized and thus connects the ovtput of the cathode follower AF. amplifier in the
receiver 1o the base of the driver transistor Q 202. A resistor of suitable value, in most cases 1.5 K ohm
is connected in series with the base and the audio source to equalize the gain of the unit and provide
linearization of the base current. The collector of Q 202 feeds the primary of the driver transformer
T 201 which in turn provides out-of-phase drive currents for the class B power amplifier. The bias net-
work for the power amplifier adjusts the quiescent collector currents to a valve of approximately 50
ma to prevent croisover distortion at low signal levels. The outpui transformer T202 assures proper
loading of class B amplifier in order to obiain the required output power. Secondary No. 1, designed
for « load of 4 K ohm is used to modulate the R.F. amplifier, while secondary No. 2 provides outpuis
for a speaker with nominal impedance of 3 ohms and for headphones with an impedance of 500 chms,
In the transmit position, the secondary No. 2 is disconnscted from ground and thus does not load the

amplifier,

In the fransmit position, the relay K 201 disconnects the base of Q1202 from the receiver output and
switches it to the output of Q201. At the same time, high B plus is applied through the secondary
No. 1 of T202 to the R.F. power amplifier. The carbon microphone obtains through the microphone
potentiometer R 201 the required DC power in order fo produce a modulated DC voltage at the rotor
of R201. The magnitude of the microphone signal can be adjusted by moving the rotor of R 201, The
small signal transistor Q 201 is biased in such a manner that above a certain signal level symetrical
clipping will take place. The resulfing harmonic distortion is then removed in the speech filter consisting
of the inductor L 201 and the copaciters € 205 and € 206. Overmodulation can thus be safely pre-
vented, and by proper adjustment of the microphone potentiometer R 201, a consistent modulation level

of 95 per cent is assured.

The high voltage power supply consists of o matched pair of switching transistors which generote o
square wave alternating current through the primary of T203, which then is transformed into the
secondary winding. The high B plus of 415 volts DC uses a full wave bridge rectifier circuit, while the

low B plus is taken from the center tap.

12
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Large filter capacitors and inductors eliminate remaining ripple and provide almost pure DC to the

transceiver.

The modulator/power supply differs in design for the 14 and 28 volt units, therefore, when ordering-

the unit the available power system voltage of the aircraft must be specified.

CAUTION:

Do not install the SAV 901 or 902 directly above or beside o heat generating piece of equipment and
always insure there is o supply of cool air to the modulator/power supply. Do not short the cases of
the power transistors to ground; these are the collectors and carry signal voltages, " A protective circuit

prevents dumage to the system in cose plus and minus have been interchanged.

N



FIG. 4 BOTTOM VIEW 5A-360



FIG. 5 BOTTOM VIEW

$A-360
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7 TOP VIEW IF STRIP ASSEMBLY

16 FIG

FIG. 6 TOP VIEW SA-360
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SHIELOED CABLE
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CAUTION:

When making tests on the receiver porfion of the SA-360 Transceiver, do not close the micro-
phone switch in order fo protect the signal generator.
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Sensitivity Check

. Connect the Transceiver SA-36C and the modulator/power supply together with the prescribed cable.
. Caonnect the audio wattmeter and the modulator/power supply.

. Set the Transceiver SA-360 and the signal generator to 118.00 mc, 1.5 uv. output, modulated 30%

at 1000 cycles; connect the generator to the antenna connector of the Transceiver SA-360.

. Adijust the squelch contrel to the fully clockwise position and the volume control 1o produce approx-

imately 2 to 3 watts of audio on the wattmeter.

. Remove the modulation and note the drop in db of output. This drop should be more than 6 db.

Repeat the test for every channel determining both crystal activity and sensitivity on afl channels.

Gain Check

. Set the receiver and the signal generator to 118.0 me modulated 30% at 1000 cycles.

. With the squelch control and volume control set fully clockwise, insert 5 uv of signal into. the

receiver.

. Note the reading on the wattmeter. This should be between 6 and 8 watts.

. Repeat the fest for as many of the KC channels and then the MC channels as possible.

Transmitter Power Output Check

1. Connect the R. F. power wattmeter to the antenna connector of the Transceiver SA-360.

. Connect the microphone to be used in the aircraft to the microphone connector of the audio cable.

ST
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3. Key the microphone and note the power level on the RF. Watimeter. This reading should be at

least 14 Waits, Be sure the A plus input to the unit is correct when the microphone is keyed.

4. Repeat the test for all KC channels and then all MC channels. This test will determine crystal opera-

tion and power level of all frequencies.

Modulation Check

1. With the unit connected as for the transmitter check above, key the transmitter and fisten to the

modulated signal by means of another receiver.

2. If desirable, the modulation level can be adjusted at this time.

3. a. Insert a 0.15 rms. VAC, 1000 cps. sine wave signal into the microphone input via o phantom

microphone,

b. Key the transmitter and couple o somple of the modulated R.F. signal, using a coaxial coupling

foop into the vertical deflection plates of the oscilloscope.

¢, Calecvlate the percentage modulation,

d. Adijust the microphone potentiometer R201 located next to the audio input transistor to produce

o modulation percentage of 85% without clipping.

Main Cable Assembly:

The main cable assembly for the instollation of the Tronsceiver $A.360 must be fabricated by the
instalier. The conneciors for this cable ossembly are supplied as part of the SA-360 system. Drawing

Fig. 13 shows the cobling required for the interconnection of the SA-360 system. (SunAir will furnish

the main cable assembly on request at a nominal cost.) To order this cable, SunAir must be provided

with accurate dimensions for the installation of the main coble assembly in accordance with the Systems

Installation Plan as shown in Drawing Fig. 14.

FiG. 15 BNC CONNECTOR ASSEMBLY

1. Trim coble jocket 19/64" for RG-5BA/U.

2  Fray shield ond strip inner diglectsic 1,8
Tin center conductor.

3. Taper braid ond stide nut, washer, gosket ond clamp over
broid Clamp should be souarely aacinst coble iocket.

m* .

WASHER BASKEY CLAMP

Slip ¢ontact onto center conductor ond solder, toking care
not tc swell dielectric with excessive heat, thereby pre-
venhing its entronce into conductor body.

6. Push this assembly info the body os tar as it will go. Mold-
ing the coble ond shell rgid, tighten the nut into bodv
using the proper wrench,

MALE CORTACTS PLUG BODY

24
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Antenna Cable:

The antenna cable for use with the Transceiver SA-360 should be RG-58 A/U. This cable should be as
short as possible and all bends should have at least @ 2 inch radius. A BNC connector is supplied for
the interconnection of the antenna and the Transceiver SA-360. See Drawing Fig. 15 Page 24 for the
proper method of assembly of the BNC connector,

Installation Procedure

The Transceiver SA-360 is designed for installation in the instrument panel of the aircraft. It can be
installed by means of two mounting brackets which will attach to the sides of the unit and to the instru-
ment panel. A bolt and wing nut have been provided on the back of the case to which o supporting
strap shall be attached. This supporting strap will be fabricated by the installer,

Drawing Fig. 18 gives the dimensions of the Transceiver SA-360.

Detailed Instructions For Mounting Transceiver
1. Provide a rectangular opening in the instrument panel 6 1/8 inches wide by 3 3/32 inches high.
2. Install the Transceiver case in the opening from the rear attaching by means of the two mounting
brackets.

3. Slide the Transceiver into the case and secure by turning the fastener on the rear of the case 90°

in a clockwise direction to lock the chassis in the case.

4. Using the wingnut secure the ground stud on the rear of the fransceiver chassis to the airframe
grounding strap. This will not only provide a ground connection but will clso provide additional
support for the transceiver.

Instructions For Mounting The Modulator/Power Supply
The modulator/power supply can be mounted in any suitable position. Four mounfing holes are pro-

vided in the base of the unit for attaching it to the airframe.

The connection of the modulator/power supply units to the transceiver is accomplished by means of the
main cable assembly described in Fig. 16 while a 12 inch pigtail extending from the modulator/power
supply has been provided for the connection to the PLUS pole of the power system, the MINUS connec-
tion requires o Mo. 12 wire or cable from the grounding stud of the modulator/power supply unit to
the airframe or preferably directly to the MINUS pole of the aircraft battery. These primary power
connections shall be as short as possible in order to prevent unnecessary voltage drops across the

cable resistance,

TN
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CAUTION: An interchange of PLUS and MINUS connections does not cause damage to transistors
used in the modulator/power supply units SAV 901 and 902 because of profective circuitry.

Do not insiall the SAV 901 or 902 directly beside or above o heat generating piece of other equipment
and always insure there is a supply of cool air to the modulator/power supply. Do not short the cases
of the power transistors to ground; these are the collectors and carry signal voltages.

Antenna Requirements For Use With Transceiver SA-360
The SA-360 Transceiver has been designed for use with a 50 ohm antenna having o VSWR of 1.5t0 1

or less over the frequency range of 118 to 135.95 me.

Connection of Cable Assemblies

Connect the transceiver to the modulator/power supply by means of the main coble assembly (See
Fig. 13). '

Connect the iransceiver to the ontenna by means of the antenna cable assembly (See Fig. 15).

Performance Check-Out (In Aircrafi)

After installation in the aircroft, the SA-360 Transceiver should be subjected to a complete performance
check-out. This check-out should be performed on the ground with normal power ON and with the

aircroft engines running.

Equipment Required for Performance Check-Out in Aircraft
g, Thru-line wattmeter with 25 watt insert (Bird or equivalent)

b. VHF Receiver

Detailed Check-Out Procedure

1. Connect watimeter between antenna and transceiver
2. Set transceiver to 118,00 MC

3. Press microphone transmitting button and check standing wave rofio by reading the forward and
reflected power on the watimeter.



4. The reflected power should not exceed a maximum of 2 watis on any frequency.

5. Foliow the above procedure tuning the transceiver to several other frequencies and repeat the

above procedure.
6. Perform a brief modulation check by monitoring the #ransmission with another VHF receiver.
7. Check headphenes for sidetone while transmitting.

To insure proper operation of the SA-360 system, measure the primary voltages in the fransmit posi-
tion at the fuse inside the modulator/power supply unit. This voltoge should be 13.75 voits for 14 volt

systems and 27.5 volts for 28 volt systems.

This voltage cannot be obtained unless the aircraft engines are running. The generators and voltage
regulators under this condition should provide the indicated voltages. If that is nof the case, check the
voltage drop across the primary power cobles Yo the modulator/power supply unit; and if necessory,

use heavier wires for the connection to the battery,

Listen while the engines are idling for abnormal noise in the receiver output. Change the rpm of the
engine and note o change in the noise frequency. This will indicate ignition or generator nolse, In most
instances, proper application of capacitors and noise suppressors will remove the trouble. Hf the voltage

does not reach 13.75 volts, the voliage regulater may require adjustment.

A voltage tolerance of plus 10% is permissible, therefore, o voltage indication of 15 volts is within

the permissible tolerance of the system,

On the other hand, a voltage of minus 109% from nominal, while permissible, will reduce the perform-

ance of the transceiver.

Operational Procedure
To operate the $SA-360 Transceiver, proceed as follows:
1. Turn volume conirol knob clockwise.

2. A high-pitched sound con be heord in the headphone unit indicating proper operation of the power
supply.

28



3, Turn squelch knob to the right for maximum sensitivity.

4. Tune MC switch to desired frequency; then tune the KC switch to the decimal desired,
5. Press microphone button and call station with which you wish to communicate.

6. Wait for reply and aaiust volume to satisfactory level.

7. Reset the sgelch knob until background noise disappears.

NOTE: if distance between stations is excessively large, squelch knob may have to remoin at fully

clockwise position for maximum sensitivity.

29

ey



MAINTENANCE

General [nformation:

It is recommended that preventive mointenance be performed at regulor intervals — ot least every
eight months — in order to assure trovble-free operation of the $A-360 Transceiver. This periodic main-
tenance should include a complete bench check-out as described on page 21. In addition to the bench
chéck-out, it is recommended that all vacuum tubes be tested for performance with a standord tube
tester, Lubrication at this time should not normally be necessary, however, all bearing surfoces of
moaving parts of the tuning mechanism and the bearings of the switches may be lubricated with a high

temperature lubricant such as Dow-Corning No. 4D compound.

NOTE: Adjustments on frequency defermining circuit parts, such as oscillators shall be performed by

properly authorized technicians and require test equipment for frequencies of 30, 80 and 100 to 136
mcps as well as equipment enabling the servicing agency 1o certify the frequency accurocy of the

transmitter,

Test Equipment Required for Re-Alignment of Transmitier & Receiver
a. Frequency Counter {HP 524 or equivalent)
b. Calibration set-up for counter (WWV Receiver)

¢. Oscilloscope {Tektronix 543 or equivalent)
d. Audio generator (HP 200 C or equivalent)
e, Audic VTVM

f. DC VTIVM

g. Phantom microphone (see Appendix |)

h. DC voltmeter

DC amperemeter

ji- Coaxial cables, connector, couplings, capacitors (see page 31)
k. R.F. load, 50 ohm, up to 250 mcps

. VHF signal generator HP Packard 608 A or equivalent

m. Signal generator HP 606 A or equivalent

n. Bird thruline wattmeter, 25 Watt insert 100-250 MC,

Re-Alignment Procedure for Transmitter Portion of Transceiver SA-360
NOTE: All voltages and currenis are indicated on schematic diagram (See page 18).

1. Connect power supply to fransceiver. Set power supply either to 13.75 or 27.5 volts according to

system being used.

2. Switch on transceiver and re-adjust input voltage to nominal value if necessary.
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A.

1.

Check of KC Oscillator for proper frequency

Connect the frequency counter to potential No. 76. Switch the counter to the 50 Megacycle range
and the KC oscillator to position .00. At this position the counted frequency should be 51.430 plus/

minus 500 cps max.

Adjust L13, mounted on the oscillator subassembly boord to obtain o reading of approximately

51.435 Meps.

Switch KC oscillator to the next position .05. The counted frequency now should be 51.480 Mcps
nominally. Increase the KC oscillator frequency from position to position until the switch arrives ot
the position .95. The oscillator frequency at this last posifion should be 52.380. With every step

on the KC switch the oscillator frequency will increase by 50 Keps.

Check of the MC Oscillator for proper frequency

. Connect the frequency counter as above to potential No. 76. Set the counter to the range 80

Mcps. and the MC switch to 118. At this position the counted frequency should be 81.550 Meps,

plus/miﬁus 5 Keps. max.

Adjust 18, mounted on the oscillotor subassembly board to obtain a reading of approximately

81.555 Mcps. The core of the L8 should for that adjustment be only 50% inside the inductor.
Switch MC switch to position 119 and note the frequency reading.

Proceed by increasing the MC swiich setting by 1.0 Mcps and note all frequencies. The oscillator
frequency will increase by 1.0 Mcps with every step of the MC switch and should have a value of

98.550 Mcps at the MC position 135,

Amplifier alignment

Set MC switch to 135. and KC switch to .50. Connect o DC Vacuum Voltmeter to Potential No, 114
near the driver amplifier of the transmitter, set the meter to measure a negative voltage in the
order of 50 V PC. Disconnect R63 from the screen grid of the final RF power amplifier to avoid

excessive plate current.
Depress the microphone key and align 111, L17, 118, and L22 for maximum voltage,
Set transmitter to 118.50 Meps and align €52, C75, C79 and €89 for maximum voltage.

Repeat step 2 and 3 until no further improvement can be obtained.



10.

11,

12.

E.

Reconnect R63 1o the screen of the final RF power amplifier and connect the antenna connector
to a Bird Thruline Waottmeter with o 25 Watt insert and terminate the wattmeter into a 50 ohm

antenna load with a minimum power level of 25 watts,

Set the fransmitter fo 135.50 Mcps; connect the vacuum tube volimeter to potential No. 122 and

adjust it to a negative voltage of approximately 100 V DC.

Depress the microphone key and align 125 for moximum negaotive voltage as read on the voltmeter

and C113 to maximum power output as read on the wattmeter.

Set transmitter to 118.50 Meps and align €99 to maximum negative voltage and C117 to maximum

power output.

Repeat step 7 and 8 until no further improvement can be obtained.

Set the frequency counter to 110 Mcps and check the frequencies between 118.00 and 120.95.
Set the frequency counter to 120 Mcps and check the frequencies between 121.00 and 130.95 Mcps.

Set the frequency counter to 130 Mceps and check the frequencies between 131.00 and 135,95 Mcps.

Modulation Checkout

. Connect an AF signal generator vio o phantom microphone to the modulator and adjust the input

voltage to the phantom microphone to 0.15 V rms at 1,000 cps.

Connect the vertical deflection plates of an oscilloscope to ground and through a 1 pf capacitor

to the center of the coaxial cable on the transmitter output, terminate the cable into a 50 ohm load.
The horizontal input of the oscilloscope is connected to ground and to potential No, 16.

Depress the microphone key and adjust the carrier amplitude fo a convenient value. The carrier
now should be modulated approximately 95%. An adjustment of the microphone sensitivity can be

made by moving R201.

Alignment Procedure for the Receiver

NOTE: When aligning the receiver, do not depress the microphone key in order to protect the RF signal

generator,

Connect the transceiver to the power supply and provide either 14 or 28 volt DC to the power supply

according to the system voltage. Terminate the speaker terminals of the power supply/modulator into

a noninductive 3 chm, 10 watt resistor.
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Amplifier Checkout

1.

Connect an AF Vacuum Tube Voltmeter across the 3 ohm speaker load resistor and set volume

control and squelch control to maximum clockwise position,

Connect a RF Signal Generator to potential No. 46 and set the generator to 2.885 Mcps,'

modulated at 1000 cps, 30%. Begin tuning by adjusting the cores of IF transformer T5 for

maximum output signal. Use the minimum RF input which results in o readehble indication.
Tune the cores of IF transformer T4 for maximum output signal.

Remove the signal generator from potenfial No. 46 and reconnect to potential No. 34. Retune IF

transformer T4 and set the cores of IF trunsformers T3 and T2 for maximum output signal.

NOTE: The proper position of the tuning cores of afl transformers, T1 through 15, is the resonance

obtained when the cores are on the outer sides of the transformers, Tuning the cores to the resonance

obtainable on the inside of the transformers will result in an excessive bandwidth.

5.

Remove signal generator from potential No. 34 and reconnect to potential No. 29 through a
capacitor of 10 pf. Set signal generator to 14.980 Mcps, and modulate 1000 ¢ps at 30%. Tune
IF transformer T1 for maximum signal output with the lowest signal producing a readable output,

normally approximately 10 vV,

Remove signal generator from potential No. 29 and connect with & BNC connector to the antenna
terminal of the transceiver. Set MC switch to 135 and KC switch to .50. Modulate signal generator
with 1000 cps at 30% and adjust to 135.50 Mcps. Adijust L1, 13 and L5 for maximum signal output.

Set signal generator and transceiver to 118.50 and adjust C5 for maximum signal output. Repeat

stap 6 and 7 until no further improvement can be obtained.

The receiver now should furnish approximately 5 to 6 watts audio output power with an input

signal of 5 uV at a Signal plus Noise to Noise ratic of more than 20 db.

NOTE: ALL ADIUSTMENT MUST BE MADE AFTER THE EQUIPMENT HAS HAD A SUFFICIENT WARM-

UP PERIOD — NORMALLY 15 MINUTES MINIMUM.

AT




Modulator/Power Supply Checkout

1. Connect the MPS to 13.75 VDC (or 27.5 VDC for 28 V MPS) source.
2. Connect the transceiver with main cable to the MPS.

3. Connect a 50 ohm load to the antenna terminal of the transceiver,

4. Turn the volume control of the transceiver fully counter-clockwise. Turn the squelch control fully

counter-clockwise.
5. Set MC and KC switch 1o 118.00 Mcps.
6. Turn on the transceiver and readjust input to 13.75 VDC (or 27.5 VDC) at MPS lead.
7. Adjust DC VTVM to 300 volt range for power supply receiver check.
8. Measure DC voltages at specified test points (see chart, page 35).
9, Adjust DC VTVM to 600 volt range for power supply, transmit check.
10. Depress microphone key and measure DC voitages on specified test points (see chart).

NOTE: Transmitter shall be operated af not more than 30% duty cycle. Observe input voltage and

adijust if necessary.
11. Terminate speaker line (pin N of plug J201) with non-inductive 3 ohm 10 watt resistor.

12. Connect the audio signal generator fo terminal A of J1. Adjust the generator fo 1000 cps and
inject 150 MV RMS into line.

13. Measure DC and AC voltages at specified test points with DC VTVM and AF YTVM (see chart).
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MODULATOR/POWER SUPPLY CHECKOUT CHART

POWER SUPPLY CHECK

14 VOLT UNIT
TEST POINT VOLTS DC

RECEIVE 152 13.6

162 285

163 570

166 —35
TRANSMIT 152 13.2

162 270

163 540

166 ~~33

AUDIO AMPLIFIER CHECK
14 VOLT UNIT

TEST POINT vdDC VAL
RECEIVE 142 13.0 01
143 0 1.5
145 13.2 .65
148 A2 2.8
7 - 3.2
12 - 45

NOTE: ALL VOLTAGES MEASURED TO GROUND.
ALL READINGS ARE + 10 PER CENT.

28 VOLT UNIT
VOLTS DC
27.4
277
555
—33
27.2
265
530
-32

28 VOLT UNIT
vbC VAL
13.8 01
R 5] 0.8
26.8 40
28 4.5
- 2.4
- 40




Trouble Shooting Information

The following is & list of commonly encountered trouble indications, probably cause of the malfunc-

tions and recommended corrective procedures:

TROUBLE INDICATION

Power switch on, no
panel light and tube
filaments are dark

PROBABLE CAUSE

Main fuse defective

Poor contacts of
14 pole connectors

Faulty connection
to battery

Power relay not
operating
Faulty switch 52

or poor contact

Open filaments
of tubes

CORRECTIVE PROCEDURE

Check for short circuits in primary
circuits, after removal of short,
replace fuse.

Check seating of connectors,
clean if necessary.

Check primary voliage on
main fuse with voltmeter,

Check relay K202 for proper
operation and inspect switch $1
coupled to volume control.

Check position of 52, set to proper
voltuge and check contact,

Check tubes

Power switch on, Check tronsistorized power supply
no B plus for operation, measure B plus
at potentiol 162 and 163.

Faulty relay contacts Check reloy contacts K201

contact numbers 4 and 5.
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TROUBLE INDICATION PROBABLE CAUSE
Power switch on, Transistors
no B plus (Con'd.) inoperative

Short circuit in
B plus line

Faulty Switch 52

Defective components

CORRECTIVE PROCEDURE

Check potential Mo. 152
for battery voltage.

Check potential No. 153
for proper bias voltage.

Clean relay contacts.
Change transistors.

NOTE: Switching transistors and
audio power transistors are
matched pairs and must be
replaced in matched pairs.

Remove short circuit

Check and replace

Check mainly electroiytic
capacitors, replace if necessary.

NOTE: Operative high voltage power supply can easily be recognized by an audible high-pitched

sound, generated by the switching of the transistors. When this sound is present, the high

voltage power supply in operative.

Receiver Section of Transceiver SA-360

"It is assumed that the high voltage power supply A plus connections and all connections to antenna,

speaker and headphones are in proper order; furthermore, that all tubes have been checked on a regu-

lar tube tester and have been found acceptable.

TROUBLE INDICATION PROBABLE CAUSE
squelch control fully clockwise,  Audio amplifier
Volume fully clockwise, inoperative

no noise in specaker.

CORRECTIVE PROCEDURE

Check AF amplifiers performance
by injecting on cudio voltage of
1000 cps into pin A of J1 or
pin A of J201.

Full AF power cutput must be
obtained with 0.5 volts RMS.
If no output or too low, check
AF amplifier.

Check voltage of Vé for
proper values.

Check volume conirol,




TROUBLE INDICATION PROBABLE CAUSE CORRECTIVE PROCEDURE

Vaolume fully clockwise, squelch  Defector cireuit Check CR1, thru CR3,
control fully clockwise, no noise inoperative replace if necessary.
in speaker (cont'd.)

ILF. amplifier Realign
inoperative

NOTE: V4, V5, and V6 and AF. power amplifier operative, o noise will be present in the speaker
and headphones.

No reception when Oscillators Check KC oscillator circuit for
signal generator inoperative voltage values as indicated on
set to 14.98 meps circuit diagram. Retune L13
into antenna aceording to alignment procedure.
connector of Check and replace defective
transceiver crystals in KC crystal board.
Check and clean KC switch
assembly.
First LF. Check for proper voltage as indi-
amplifier cated on circuit diagram. Realign
inoperative first LE. amplifier according to

olignment procedure,

No reception when signal Mixer inoperative Check V2 for proper operating
generator is tuned to frequencies voltages, as indicated on
between 118.0 and 125.00 mcps. cireuit diagram.
Mcps. oscillator Check megacycle oscillator tube
inoperative VB for proper voltages as indi-

cated on circuit diagrom.

Check megacycle switch,

Clean if necessary, avoid solvents
such as benzine, benzol, use
cleaning agents such as
Contactrol, ete.

Reclign megacycle oscillator
according to alignment
procedure.
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TROUBLE INDICATION PROBABLE CAUSE CORRECTIVE PROCEDURE
No reception when signal R.F. amplifier Check V1 for proper voltages
generator is tuned to inoperative as indicated on cireuit diagram.

frequencies between 118.0 and

125.00 meps. (cont'd.) Check and clean if necessary

antenna relay K1,

Realign RF amplifier according
to alignment procedure.

Transmitter Section of Transceiver SA-360

It is recommended that another VHF Transceiver be tuned to the frequencies on which the check-out of
the SA-360 Transmitter is to be made, and the results be monitored for modulation quality, frequency,
etc. Disconnect signal generator and connect R.F. load and thru-line wattmeter before making this check.

TROUBLE INDICATION PROBABLE CAUSE CORRECTIVE PROCEDURE
No R.F. power output Faulty components Check V8, V9, V10, V11, Vi2, V13,
and V14 for proper voltages.
Mceps oscillator Check triode. VB for proper
inoperative voltages, realign in accordance

with alignment procedure

KC oscitlator Check triode V10 for proper
voltages as indicated on circuit
diagrom, realign.

Antenna relay Check and clean if required.
contacts
No drive at potential R.F. amplifier Check ¥11 and V12 for proper
No. 114, inoperative voltages and realign if required.
Mixer inoperative Check pentode V9 for proper

voltages and realign if required.

T

PN




TROUBLE INDICATION PROBABLE CAUSE CORRECTIVE PROCEDURE

R.F. power output sufficient, Defective microphone Check and replace
no modulation
Relay contacts inoperative Clean and adjust
if required
Microphone potentiometer R202  Adjust and clean
maladjusted or defective if required
Transistors defective Check Q201 for proper

ne signal voltages,
replace if required.

Check Q202 for proper
no signal voltages,
replace if required.

Check Q203 and Q204

for proper operating
voltages without AF input,
replace if required.

Madulation transformer Check according to circuit
defective diagram for proper resistance
values and insulation.

No A plus on one or See above
more tronsistors

R.F. power output sufficient, Faulty connectors or Check and remove fault

no modulation (cont'd.) ) inter-connecting

Modulation insufficient Maladjusted microphone Adjust and check modulation depth
potentiometer with scope and calculate or adjust

modulation by observation.



TUBE COMPLEMENT

RECEIVER ' TRANSMITTER

RF Amplifier 7167* Mixer 6HG8 Pentode Section
15t Mixer T167* kO, 6HG8 Triode Section
2nd Mixer 6HG8 Pentode Section Amplifier 8106

2nd L. O, 6HG8 Triode Section Driver 7551

1st IF Amplifier _ 6BHG RF Power 8156*

2nd iF Amplifier 68HS

Demodulator, Noise ) 4 Crystal

Limiter, Squelch ) Diodes

and AGC ) '

AF Amplifier 12AU 7

MC Osc. &6 CW 4

KC Ose. 6 CW 4

1st Mixer 6 EAB Triode Section

Amplifier 4 EAB Pentode Section

MODULATOR/POWER SUPPLY

The schematic diagram provides all necessary information as to voltages and currents for troubleshooting
the unit, The measurements should be taken with o multimeter having the required impedance for voltage
measurements and low internal resistance for current measurements,

MODULATOR AND AUDIO AMPLIFIER POWER SUPPLY
Input Ampilifier 2N 1379 Switching Transistors (2) SA P No. 44185
Driver SA P. No. 44185 '
Class B PP Amplifier SA P. No. 44185

(2 edch)

NOTE: Tubes marked with an asterisk may not be readily avoilable outside the U.S.A. SunAir is
therefore prepared to supply spares in any quantities required. Please forward your request
for spare tubes in accordance with the instructions shown on page 4.



CILRCUIT
SYMEBEOL

c1
o
c3
cs
as
3
ar
cs
9
€10
¢
c1z
G13
c14
c1s
ci6
G17
Gi8
c19
c20
on
coz
c23
caa
cas
c26
cz?
c28
c29
<30
ca
ciz
C33
cad
¢35
c6
car
cas
39
40
o4
caz
ca3
cdd
o185
Ca6
car
G4
s
[ef:3¢3
os1
Ch2
Ch3
o84
css
cs6
as7
cs8
©59
c6o
chL
e
©63

DESCRIPTION
Capagitor, S00 PF + 10%/TF 1/4"
Same as Ci
Gapagitor, 12 PF, Silver Mica DM 108/5 %
Same as Ci
Capecitor, Ceramic Trimmer .$ -~ 4.5 PF
Capacitor, Feedthrough 1000 PF
Capacitor, 2.0 PF, Silver Mica DM 10/5 %
Same as Gl
Same as C1
Capacitor, 10 PF, Silver Mica DM 10/5 %
Same as C1 F
Same as C6
Same as Ci¢
Ssme as Ci0
Capacitor, Disc. 3300 PF/500 V
Capacitor, 5000 PE/GMV/BISY 1/2°
Capacitor, Metalized Paper .22 ME/250 ¥
Same as C10
Capacitor, Disc. 5000 PF/150 V
Same as 17
Same as G17
Capacitor, (2 Reg.) 1 PF 2 .25 PF/CN32
Same as C16
Same as Cl1é
Gapacitor, Mkt, .1 MP/250 V
Same as C16
Same as €16
Capacitor, 1 FF Silver Mica DM 10/5 %
Same as C16
Same as Cl6

Capacitor, Mylar Tropifoll-M/ . 047 ME/16%/125V

Capacitor, 18 FF/5%/CN750
Capacitor, 160 PF/310%/1L X 5F

Same as Cl16

Same as C17

Same as C17

Capacitor, Mylar 0.1 MF/125V/10%
Some as CL7

Capacitor, Electro. 16 MF/30V

Same as Cl

Capacitor, Mylar .47 MF/125V/10%
Capacitor, 50 PF, Silver Mlca DM 10/5%
Same as Cl

Capacitor, 5 PF, Stlver Mica DM 10/5%
Same as 7

Same 45 Ci0¢

Same as Gi8

Same as C1

Same as Gl

Same as C6

Same as G5

Same as Cl

Same as C10

Capacitor, 68 PF, Sllver Mica DM 10/5%
Same as C3

Same as C43

Same as Cl6

BSame as CL7

Same as C28

Same as Gl

Same as 43

Selective

PARTS LIST

SUNAIR
PART NO.

25088

26121

25139

25865
25871

25983

267/

24422
25103
26187

24460

24931

25713

26016

35169
25048
25074

25141

25153

25274
26004

28119

26107

CIRCUIT
SYMBOL

€64
@6s
o6
87
o885
ch9
c70
cn
a7z
<73
¢
ars
c76
c77
o78
G79
<80
c8l
caz
o83
coa
c8s
ces
<87
ang
coo
€90
o8
cs2
cos
094
c95
co6
ay7
98
<99
©100
o101
©102
o102
c104
©105
©106
c107
o108
G108
G110
o1
o112
Ciid
o1
c1s
Cllé
cur
cl1s
clls
c1z0
G121
c122
cize
oL
€128

DESCRIPTION
Capacitor, 47 PP, 8ilver Mica DM 10/5%
Same a5 Cl
Same as C10
Capacitor, 15 PP, Silver Mica DM 10/5%
Capacitor, 5.0 PP % .25 PF/CN
Same as C10
Same as G16
Bame as C1
Same as G17
Same as C1
Same as Cl
Same a5 C5
Same as Cl
Same as C68
Same as Gl
Same as C§
Same as Cl
Same as O17
Bame as 1
Same as G64
Same as Gl
Same as C16
Same as C16
Same as C16
Same as C45
Same as C§
Same as C1
Same as C17
Same ag C1
Same as C43
Same as Cl
Same as Cl
Same as C17
Same ay C}
Same as C1
Same as €5
Same as C6
Same as C1
Same as CL
Same as Gl
Same as C67
Same as C17
Same as C68
Sdme as C1
Same as G6
Same as Cl
Deleted
Same as C§
Same as Ol
Capacitor, Variable 5~25 FF/NFO
Same as C6
Same as €1

Same as Ci

Capaciter, 7 PP, Slver Mica DM10/5%
Same as C3

Capacitor, 30 PY, Stlver Mica DMIO/5%
Same a5 6

Bame as C6

Same as Gl

Same as ©1

Same as Gl

Same as C1

SUNAIR
PART NO.

26082

45895
25026

16168

26133

261435
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CIRCUIT
SYMBOL

C1z26
<1z7?
<128
£i29
C139
C13k
Cisa
€133
G134
€135
138
G137
C138
<138
C149
Cl41
G142
143
G144
Cl45
Ci46
C147
Cl48
clag

R

R2

R3

R4

RS

R6

R?

R8

RS

R10
Rl
R12
#13
Ri4
R1&
Rr1s
R17
Ri9
Rig
R20
R21
Rz
R23
R24
R2S
R2&
R27
R28
R29
R3g
Rl
R32
R33
R34
135

Rr36
R37

43

DESCRIPTION

Same a5 Cl
Same as €1
Same as C}
Same ag Cl
Same as Cl
Same as CH
Same as Cé
Same as Cl
Same as Gl
Same as Ci
Same as C6
Same as C6
Same as Cif
Bame as CI
Same as Ci
Same as Gl
Same as G}
Sama as Cl
DELETED
Capacitor, Disc. .01 MP/S0O ¥
Sama as C!
Same as Ci6

Same as Cb
Capacitor, Ceramic Trimmer 5-25 NPO

Resistor, 100 K Ohm/10%/.25 W
Resistor, 100 Ohm/10%/.25 W
Resistor, 56 ¥ Ohm/t0%/.25 W
Resistor, ! Meg Ohm/10%/.25 W
Resistor, Comp, 2.2M/.25 W
Resistor, 19,000 Ghm/1/2 W
Resistor, Comp. 680 Ohm/10%/.25 W
Same as R3

Resistor, 1,000 Chm/1/2 W

Resistor, 270 K Ohm/198%/.25 W
Resistor, 1 K Ohm/10%/,25 W

Same as Rl

Same as R1i

Same as R1}

Rasistor, 22 ¥ Ohm/16%/,25 W

Same ag Rl

Bame as R4

Same as R1

Resistor, 47 K Ohm/10%/.25 W
Resistor, Comp. 1.5 Meg/10%/.25 W
Same as R1D

Same as R}

Resistor, Variable, 190 K Audio Taper/1/2 W
Same as R20

Resistor, 1,5 K Ohm/10%/.25 W
Same as R4

Same as R19

Resistor, Variabie, 100 K Linear/1/2 W
Resistor, Comp. 220 K/10%/6W

Same as R0

Same as R4

Same as RZS

Resistor, Comp. 390 Chm/10%/.25 W
Same as Ri

Resistor, 10,000 Ohm/3 W

Resistor, Comp. 15 K Obm/10%/1 W
Resistor, 10 K Ohm/10%/.25 W

SUNAIR
PART NO,

24355

26169

17038
17118
17144
17085
17687
16724
17663

16748

17211
17156

17223

171906

17508

32586

17247

32598
11764

17833

16255
17340
17041

CIRCUIT
SYMBOL
Rig
R33
R40
Ril
R4Z
R43
R4
R45
R46
R47
R48
R49
RS0
RS1
RS2
R53
R84
H55
RSG
R57
R38
R5%
REC
R61
R62
R&3
R&4
R6%
RE6
RE7
R68
k6%

LL
L2
L3
i4
L5
L6
L?
18
Lg
L8
L1}
L2
Lid
Lid
Lis
Li6
L7
Lig
Lig
L20
L2}
iaz
123
124
L2s
L6
127
L8
L29

DESCRIPTION

Same as R2

Same as Rl

Same as R3

Same as Rl

Resistor, 330 Ohm/10%/.25 W

Same as R1

Same as Rl

Same as RIG

Bame as R2

Same as R3

Same as R3Y

Same as R37

Same as R20

Same as R2

Same as RS

Same a5 R37

Same as R4

Same as RI7

Resistor, 68 Ohm/31/2 W

Same a5 RO

Same as RI

Resistor, Comp, 33 Ohm/10%/1,/2 W
Resistor, 22,000 Ohm/1/2 W
Resistor, Comg. 68 ¥ Chm/10%/.25 W
Deleted

Resistor, 25 K/AS W

Resistor, Comp., 10 Ohwm/.25 W
Same as R4

Resistor, Comp. 47 Ohm/10%/.25 W
Resistor, Comp. 6.2 Chm/8 W/ W, W,
Resistor, 4.7 X Ohm/1/2 W

Same as R68

Inductor, Var,

Inductor, Fix. 2.2 uh /20%
Inductor, Var,

Inductor, Fix, 1.5 uh /20%
Inducior, Var.

Same as LZ

Inductor, Pix. .22 uh /20%
Inducter, Var.

Inductor, Fix, 1.0 uh/20%
Inductor, Fix, .47 wh /20%
Tnducter, Vay,

Same as Li0

inductor, Var.

Same as L9

Same as 19

Same as 18

fnductor, Var.

fnductor, Var.

Same as L2

Same as L4

Same 85 L2

Inductor, Var,

Same as L2

Same as L4

Inductor, Var.

Same 285 L2

Same as L2

Inductor, Var,

Same as L2

SUNAIR
PART NC,

17091

16774

17170
6712
17352

16865
17716

17936
17768
16920

94154
63454
94154
63442
94128

56255

63430
63428
94130

94142
94104

94104

$408%



CIRCUIT SUNAIR CIRGUIT SUNAIR

SYMBOCT. DESCRIPTION FART NO, SYMBOL DESCRIPTION PART NO.,
130 Inductor, Alr Spaced (057 ub 93904 YA Crystal Unit, 51.430 MC BGESY
131 Inductor, Atr Spaced .047 uh 93899 ¥e Crystal Unit, 51,486 MC 809869
L32 Same as 1.9 Yo Crystal Unit, $1.5306 MC 80971
L33 Same as 18 YD Crystal Unit, 31,580 MC 20983
L34 Same as L9 YE Crystal Unit, 51,630 MO 81004
L35 Same as L9 ¥F Crystal Unit, 51,680 MO 81016
136 Same as L3 G Cryatal Unit, 51.730 MC 81028
.37 Same as L9 ¥H Crystal Unit, 53.780 MG 81030
138 Same as L9 b4 Crysial Unit, 51.830 MC 81042
139 Same as L9 YK Crystal Unit, 51,880 MC 81054
140 Same as L9 YL Grystal Unit, 51.830 MC 81068
141 Same as L9 YM Crystal Unit, 51,980 MC 81678
142 Same as L9 YN Crystal Unit, 52,936 MO B1GBO
L43 Same as L9 YO Crystal Unit, 52.980 MO B1092
1.44 Same as L9 ¥P Crystal Unit, 52.130 MC 81107
145 Same as L8 YQ Crystal Unit, 52.180 MC 81118
14§ Same as L9 ‘ YR Crystal Unit, $2.230 MG 81121
147 Inductor, Alr Spaced 3E176 ¥8 Crystal Unit, 52,280 MC 81133

¥T Crystal Unit, 52.330 MC 81145
Rl Diode. 1N48} 0142 Yy Crystal Unit, 52.380 MC 81157
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR1
CRS Diode, 1N$38 40153 : Vi Tube, Vacuum, 7167 76334
vz Same as V1
K1 Relay 66286 V3 Tube, 6HGE 76566
V4 Tube, Vacuum, 68HS 76372
Ti 1.0, Transformer, 14,98 MC 92710 Vs Same as Vi
T2 i.F, Transformer, 3 MC 93681 V6 Tube, Yacuum, 12207 76667
T3 Same as T2 7 Deleted
T4 Same as T2
VB ‘Tube, Nuvistor, 6CW4 76580
- TS Same as T2
Ve ‘tube, Vacuum, SEAS 76592
vi0 Same a5 VB
Y1 Crystal Unit, 79.550 MC
Vil Same as V3
Y2 Crystal Unit, 80.550 MC 80672
viz Tube, Vacuum, 5106 76358
¥3 Crystal Unit, 81.550 MC 30082
Vi3 Tube, 75351 76578
¥4 Crystal Unit, 82,550 MC 80074
vi4 Tube, Vecuum 8156 16463
¥5 Crystal Unit, 83,550 MC 80036
Y6 Crystal Unit, 84,550 MC 80098 Bl (14 v Unit} Bulb 12 V 84367
¥7 Crystal Unit, 85.550 MC 80103 Bl (28 V Unit} Belb 28 V 84355
Y8 Crystal Unit, 86.350 MC 80015 B2 (14 ¥ Unit) Same as Bl
Y9 Crystal Unit, 87,550 MC 80127 B2 {28 ¥ Unit) Same as Bl
Yi0 Crystal Unit, 88,550 MG 20138
Y11 Crystal Unit, 8%.556 MC 80141
Y12 Crystal Unit, 90,550 MC 80256
Y13 Crystal Unit, 91.550 MC 80268
Y14 Crystal Unit, 92.550 MC 80270
Y1i§ Crystal Unit, 93.550 MC 86684
Yie Crystal Unit, $4.550 MC 80696
¥i7 Crystal Unit, 95.550 MC 80703
Y15 Crystal Unit, 96,550 MG BO713
¥i9 Crystal Unit, 97.550 MO 80785
Y20 Crystal Unit, 38,550 MG B0737
¥21 Crystal Unit, 17.867 MC 812080
2z Crystal Unit, 14.980 M 821183
44




CIRCUIT
SYMBOL

G20l
o {iv]
Q203
C204
265
cai6
<207
jor i)
Calo
07531
G2z
C213
CZ1i6
C2i7
czis
C213

Rz01
RZ0O2
R203
R204
R205
R206
R207
R26G8
R209

R21G
R211
R213
R214
R215
RI16
R217
R218
R2az
R223
R224
R228
R226
R227

CIRCUIT
SYMBOL

<208
C2id
C218

R212
R213
R21%
RZ20
R2zi
R232
R233

CR208

RZ0G1

POWER SUPPLY AND MODULATOR

DESCRIPTION
Capacitor, Electre. 10 MFP/33 ¥
Same as G201
Capacitor, Electro. Printllyd 400 MF/I5 ¥
Same as Cz01
Capacitor, Mylar Tropifotl ~ F1000 PF/400 V
Capacitor, Mylar Tropifoil ~ M 047 MF/125 ¥
Same as C201
Capacitor, Dise, (0l MP/1.4 v
Capacltor, Electro, & + 8 MFP/S00 V
Same as €210
Same as 201
Same as C201

" Deleted

Deleted
Peloted
Same as C203

Potentiometer, 280 Ohm/} W/20%
Resistor, 47 Ohm/.25 W/10%
Resistor, 15 K Olm/. 25 W/10%
Resigtor, Comp. 470 Ohm/.25 W/10%
Resistor, Comp. 100 Chm/. 25 W/10%
Reslstor, 220 Ohm/1/2 W/10%
Deleted

Resistor, Value Selected/1/4 W

Same as R203

Reslstor, 10 K Ohm/1/4 W/10%
Rasistor, .47 Ohm/1 W/10%
Resistor, 180 Ohm/1/2 W/10%
Resistor, 1.5 Ohm/2 W/10%
Resistor, .25 Chm/3 W/ W/ W
Resistor, 1 K Chm/3 W

Registor, 2.2 K Ohm/1 W

Resistor, 568 Ohm/t W

Resistor, 600 Ohm/S W

Resistor, Comp. 330 Ohm/1/2 W/10%
Thermistor

Deleted

Resistor, Comp, 68 K Ohm/, 25 W/10%
Same as R22%

14 VOLT ONLY

DESCRIPTION
Capacitor, Electro, Peintilyd, 460 MF/15 V
Same as G208
Same as C208

(28 V Only)

Resistor, 180 Ohm/1/2 W/10%
(28 ¥ Only}

(28 V Only)

{28 V Only)

Resistor, 40 Chm/3 W/10%

Resistor, 7.5 Obm/3 W/10%

Diode, Zener 1E18Z

Fuse,

QOAMP.

14V AND 28V
SUNAIR CIRCUIT
PART NO, SYMBOL
25133 R228
waze
25165 R230
R231
25177 R234
25189 R235
24410
25191 L204
Lz02
1203
L204
L2086
L206
Q201
Qzaz
32455 Q203
17106 204
17235 205
17261 0206
17118
17285
K201
Kz02
17041
17267 CR201
7364 CR202
I CR203
16937 - CRzot
16279 cRraos
16451 CR205
17871 CR207
16126
17338 r2o1
17950 r202
1203
17352
SUNAIR CIRCUIT
FART NO, SYMBOL
25165 c208
G214
c21s
©212
17364 G213
R219
R226
R221
16310 R232
17895 R233
CR208
46191
r201

£6630

DESCRIPTION
Potaptiometer, 10 K/ W
Resistor, 10 R/1/2 W
Resistor, 100 Ohm/1/2 W,/10%
Same as RZ16
Resistor, 1.5 K Chm/.25 W/10%
Same as RZ16

Choke, filter, 160 MK
Choke, 80 ME
Choke, 9 MH
Choke, 10 ME

Choke, 400 MH
Choke, .4 MH

Transister, 2N137¢
Transistor., 2N1158
Same as Q202
Same ag QR02
Same as Q202
Bame a5 Q202

Relay, 14 V {Transmitter}
Relay, KP3D/12 V (On~0H)

Dicda, 1N4861

Diode, No. 534
Diode, Ne. 538
Same as CR203
Same as CRZO3
Same as_CRZﬂ:S
Same as CR202

Transformer (Driver}
Transformer (Mod.)

Transformer (Power)

28 VOLT ONLY

DESCRIPTION

Capacitor, Electro, Peintilyd, 200 MP/30V
Same as G208
Same as G208

Resistor, 100 Ohm/3 W
Reslstor, 450 Ohm/3 W
Reslsrer, 75 Ohm/3 w
Same as RZ19

Same as R219

Same as RZ12

fesistor, 40 Ohm/3 W/10%
Dlode, Zener JE382Z

Fuse, Slow Blow LOA

SUNAIR
PART NG,

32754
16736
17479

17247

83758
93798
93772
6152

83722
93734

44056
44185

662498
68016

40141}
40165
40153

48181
48296
93277

SUNAIR
PART NO.

25816

16308
16281
16944

16310
40244

84848

TN
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PARTS LIST, SA 360 E

SYMBOL
NO. PART NO., DESCRI PTION
C46 26078 CAPACITOR, MICA: 33 pf, 5%, 500v
ca7 SAME AS C1 i
c48 26080 CAPACITOR, MICA, 43 pf, 5%, 500v
C49 . SAME AS C34
C50 ‘ . SAME AS Cl
Cc51 SAME AS C6
c52 SAME AS C12
c53 DELETED
c54 SAME AS C4
C55 26107 CAPACITOR, MICA: 68 pf, 5%, 500v
C56 DELETED
' LC57 26004 CAPACITOR, MICA: 50 pf, 5%, 500v
L C58 SAME AS C16
c59 SAME AS Cl7
c60 SAME AS C43
c6l SAME AS Cl16
Cc62 o SAME AS C57
. C63 | SELECTIVE
L . C64 26092 CAPACITOR, MICA: 47 pf, 5%, 500v
Rpo ’ . C65 SAME AS Cl6
A L ces 26652 CAPACITOR, MICA, 82 pf, 500v
Cc67 SAME AS C34
c68 25036 CAPACITOR, DISC: 6.0 pf, 500v
069 SBME AS C4
Iy - c70 . SRME AS C16
A c71 ‘ DELETED
- c72 SAME AS Cl7
" Cc73 SAME AS C1
& c74 SAME AS Cl
8 c75 25000 CAPACITOR, DISC: 2.2 pf, 500v
3 C76 SAME AS C1
o : c77 SAME AS C68 ‘
& C78 SAME AS C1
c79 DELETED
c80 SAME AS C1
g c8l SAME AS Cl17
; c82 SAME AS Cl
¥ €83 SAME AS C64
< c84 SBME AS Cl
- C85 SAME AS Cl6
C86 SAME AS C16
c87 SAME AS Cl6
c88 SAME AS Cl2
c89 DELETED
Cc90 SAME AS C1







PARTS LIST

SYMBOL
NO.
col
c92
C93
Cco4
c95
96
c97
co8
C99
C100
c101
€102
€103
C104
C105

. CL06
" Cl07
; G108

c109

€110

cl1l
¢cliz
Cl13

clid.

Cl15
Clie
Cl117
c1l8
Cc1li9
Cl20

cizl

ci22
C123
cl24
Ci25
cl26
c127
Ccl28
cl129
C130
Cl31
' Cl32
C133
cl34
¢135

., SA 360 E

PART NO.

25995

25701 .

26169

26133

26145

SAME AS
SAME AS

SAME- A8

SAME AS
SAME AS
SAME AS
SAME AS
SAME AS
DELETED
SAME AS
SAME AS
SAME AS
SAME AS

CAPACITOR, MICA: 15 pf, 5%,

SAME AS

DESCRIPTION

cl7
¢l
C57
cl
cl
Ccl7
Ccl
cl

(o]
Cci
cl
Cl

cl7

500v

CAPACITOR, DISC: 1.5 pf, 500v

SAME AS
SAME AS
SAME AS
DELETED
SAME AS
SAME AS

CAPACITOR,

SAME AS
SAME AS
SAME AS

CAPACITOR,

SAME AS

CAPACITOR,

SAME AS
SAME AS
SAME AS
DELETED
SAME AS
SAME AS
SAME AS
DELETED
SAME AS
SAME AS
SAME AS
SAME AS
SAME AB
SAME AS
SAME AS
SAME AS

Cl
Cco6
Ccl

c23
ci

Co
cl
cl
MICA:
c3
MICA:
C6
c6
Cl

Cl
Cl
cl

Cl
cl
Cl
co
Cco
Ccl
Ccl
Ccl

VARIABLE: 5~25 pf, NPO

7 pf, 5%, 500v

30 pf, 5%, 500v
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PARTS LIST,

- PR

SYMBQL

NO.
Ccl136
€137
c138
cl39
cl140
clal
Ccl4az2
Cl43
cl4a4
€145
Ccl46
147
L Cl48
- Q149
C150
cl151
cl52
Cl53
G154
RL
R2
R3
R4
R5
" R6
R7
RS
R9
R10O
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27

PART NO.

24355

25971

17039
17118
17144
17065
17687
16724
17663

16748

17211
17156

17223

17778
17510
17508
32596

17247

17106

SA 360 E

SAME AS
SBME AS
SAME AS
DELETED
DELETED
SAME AS
SAME AS
SAME AS
DELETED

CAPACITOR, DISC:

SAME AS
SAME AS
SAME AS

CAPACITOR, MICA:

SAME AS
SAME AS
SAME AS
SAME AS
SAME AS

DESCRIPTION

C6
Co
clé

cl
cl
cl

c1
Ccl6
Co

Cl06
Cc149
Cle
C75
C29

.01 mf,

2 pk,

RESISTOR : 100K/10%/ 4w

RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:

SAME AS

R3

100/ 1L0%/%w
56k /1 0%/ 5w
1 Meg./10%/ 5w
2.2 Meq./10%/ 4w
10%/10%/ 5w
680/10%/ Yw

RESISTOR: 1k/10%/ 5w

RESISTOR:

270k/10%/ Yw

RESISTOR: 1k/10%/4%w

SAME AS
SARME AS
SAME AS

R1
R11
Ril

3

RESISTOR: 22k/10%/ 4w

SAME AS
DELETED

Ril

RESISTOR: 220k/10%/%w
RESISTOR: 120k/10%/4w
RESISTOR: 1.5 Meqg. /10%/4w

SAME AS
SAME AS

R10
R1L

5%,

500v

500v

RESISTOR, VARIABLE: 100k/%w

SAME AS

R20

RESISTOR: 1.5k/10%/ 4w

SAME AS

R4

RESISTOR: 47k/10%/4w
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PARTE LIST, SA 3600E

SYMBOL .
NO. PART NO. DESCRIPTION
R28 SAME AS R23
R29 SAME AS R1
R30 16683 RESISTOR: 47k/10%/ 4w
R31 17675 RESISTOR: 150k/10%/ 4w
- R32 18291 RESISTOR: 2.7k/10%/%w
R33 17833 RESISTOR: 390/10%/ %w
R34 17089 RESISTOR, 3.3k/10%/%w
R35 17845 RESISTOR, 270/10%/%w
R36 17340 RESISTOR: 15k/10%/1w
. R37 17041 RESISTOR: 10k/10%/ 4w
; R38 ' SAME AS R2
"~ " R39 SAME AS R1
o ' RAO GAME AS R3
© . R4L SAME AS R1
R42 17091 RESISTOR, 330/10%/%w
R43 SAME AS R34
R44 SAME A8 R1
R45 17235 RESISTOR, 15k/10%/%w
" R46 . SAME AS R2
Y R4Y _ . SAME AS R3
S R4S " SAME A& R37
.. R49 ' SAME AE R37
o R50 SAME A8 R20
R51 SAME A8 R2
' R52 16279 RESISTOR, 1lk/3w
R53 SAME AS R37
RS54 . SAME A5 R4
R55 SAME AB R37
R56 16774 RESISTOR: 68/10%/ 5w
R57 _ SAME A8 R6
. RB8 SAME AS R3
v RB9 17170 RESISTOR: 33/10%/%w
e R60 16712 RESISTOR: 22k/10%/ 5w
R61 17352 RESISTOR: 68k/10%/ 4w
RGZ DELETED
R63 16865 RESISTOR: 25k/5w
RG4 DELETED
RG5 SAME AS R4
R66 17936 RESIBTORY 47/10%/ 4w
R67 16334 RESISTOR: 15 ohm/3w
RG8 17261 RESISTOR: 470/10%/ %w
RG9 SAME AB R68
R70 18095 RESIBTOR: 22 Meg/1l0%/ 4w
R71 RusrgToR: SELECTIVE VALUE 47k-180k
R72 sAME AB" R4
S
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PARTS LIST, SA 360E

SYMBOL
NO ., PART NO. DESCRIPTION
R73 SAME AS RI15
R74 SAME AS R30 : :
R75 18265 RESISTOR, 56/10%/%w . :
R76 SAME AS R35
R77 SAME AS R75
R78 18461 RESISTOR, B82/10%/%w
R79 SAME AS R67
R8O 17546 RESISTOR, 30/3w
L1 94154 COIL, VARIARLE
L2 63454 COIL, FIXED: 2.2 uh
f L3 SAME AS L1
# B ! 63442 COIL, FIXED: 1.5 uh
‘o L5 94128 COIL VARIABLE
L6 SAME AS L2
1,7 DELETED
L3 98021 COIL, VARIABLE
L9 SAME AS L2
L1O 64264 COIL, FIXED, 4.7 uh
, L1l 94130 COIYL, VARIABLE
: .12 _ DELETED
' : L13 98033 COIL, VARIABLE
o Ll4 DELETED
L1l5 63430 COTL, FIXED: 1.0 uh
L16 DELETED
Ll7 94142 COIL, VARIABLE
| o 1A8 94104 COTL, VARIABLE
; 119 ‘ SAME AS L2
! 1.20 SAME AS L4
= L21 SAME AS L2
1,22 SAME AS L18
.23 SAME AS L2
124 SAME AS L4
s L25 54099 COIL, VARIABLE
: L26 SAME AS L2
’ L27 SAME AS L2
: 128 98045 COIL, FIXED, AIR WOUND
: 129 SAME AS L2
i L30 93904 COiL, FIXED, .057 uh
] L31 93899 COTL, FIXED: .047 uh
132 DELETED
L33 DELETED
.34 SAME AS L15
L35 SAME AS L15
136 SAME AS L15
; 137 DELETED
B
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PARTS LIST, SA 360 E

SYMBOL
NO,

38
139
L40
L4l
L42
143
.44
L45
146

Tl

)

- T3
T4
5

CR1
CR2
CR3
CR4
CRS5

Pl
J2

Kl
Bl
B1

B2
" B2

vl
w2
V3
V4
V5
V6
v
V8
V9
V10
V1l
Vi2
Vvil3
V314

PART NO.

937310
95316
95304
95328

40141

74427
74374

66286

84367
84355

76334

76566
76372

76384

76592

76358
76578
76463

DESCRIPTION
SAME AS L15
SAME A8 L15
SAME A8 L15
DELETED
DELETED,
DELETED
SAME AS L15
DELETED
SAME AS L15

IF TRANSFORMER
IF TRANSFORMER
IF TRANSFORMER
SAME AS T3

IF TRANSFORMER

DIODE: 1N461
SAME A8 CR1
SAME A8 CR1
SAME AS CRI1
SAME AS CR1

RECEPTACLE (MALE, TRANSCEIVER)

RECEPTACLE, ANTENNA

RELAY, ANTENNA

BULB 12V ( 14V Unit)
BULB 28V ( 28V Unit)
SAME AS Bl (14v UNIT)
SEME AS Bl (28 V Unit)

TUBE, VACUUM: 7167
SAME AS V1
TUBE, VACUUM
TUBE, VACUUM
SAME AS V4
TUBE,* VACUUM 12AX7
DELETED

DELETED

TUBE VACUUM: 6EAS
DELETED

SAME A8 V3

TURE, VACUUM 8106
TUBE, VACUUM: 7551
TUBE, VACUUM: 8156

GHGS
6BHG6

B
°
2
<
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4
i
4
i
i
H

L

L

PARTS LIST, SA 360 E

SYMBOL
NO.
0l
Q2

Y1
Y2
Y3
Y4
Y5
Y6
Y7

- ¥8

Yo
Y10
Yil
Y12
¥i3
¥id
¥is
Yie
Yid
¥ig
¥19
¥20
Y21
Y22
YA
YB
YC
¥D
YE
vE
YG
vH
hn)
YK
YL
¥M
YN
YO
VP
¥
YR
¥E
¥
¥u

PART NO,
44252

80672
80062
80074
80086
80098
80103
80115
80127
80139
80141
80256
80268
80270
80684
80696
80701
80713
80725
80737
81547
81183
80957
80969
80971
80983
81004
81016
81028
81030
81042
81054
81066
81078
81080
81092
81107
81119
81121
81133
81145
81157

DESCRIPTION

TRANSISTOR, 2N3646
SAME AS Q1
CRYSTAL, CR~56/u 79.550 MC
CRYSTAL, CR-56/u 80.550 MC
CRYSTAL, CR-56/u 81.550 MC
CRYSTAL, CR-56/u 82,550 MC
CRYSTAL, CR-56/u 83.550 MC
CRYSTAL, CR-56/u 84.550 MC
CRYSTAL, CR-56/u 85.550 MC
CRYSTAL, CR-56/u 86.550 MC
CRYSTAL, CR~56/u 87.550 MC
CRYSTAL, CR-56/u 88.550 MC
CRYSTAL, CR~56/u 89.550 MC
CRYSTAL, CR-56/u 90.550 MC
CRYSTAL, CR-56/u 91.550 MC
CRYSTAL, CR-56/u 92.550 MC
CRYSTAL, CR-56/u 93.550 MC
CRYSTAL, CR-56/u 94,550 MC
CRYSTAL, CR-56/u 95.550 MC
CRYSTAL, CR-56/u 96.550 MC
CRYBTAL, CR~56/u 97.550 MC
CRYSTAL, CR-56/u 98,550 MC
CRYSTAL, CR-18/u 16.980 MC
CRYSTAL, CR-18/14,980 MC
CRYSTAL, CR=-55/u 51.430 MC
CRYSTAL, CR=-55/u 51.480 MC
CRYSTAL, CR-55/u 51.530 MC
CRYSTAL, CR~-55/u 51,580 MC
CRYSTAL, CRO55/u 51.630 MC
CRYSTAL, CR-55/u 51.680 MC
CRYSTAL, CR~55/u 51,730 MC
CRYSTAL, CR-55/u 51.780 MC
CRYSTAL, CR-55/u 51.830 MC
CRYSTAL, CR-55/u 51.880 MC
CRYSTAL, CR-55/u 51,930 MC
CRYSTAL, CR-55/u 51,980 MC
CRYSTAL, CR~55/u 52.030 MC
CRYSTAL, CR-55/u 52.080 MC
CRYSTAL, CR-~55/u 52.130 MC
CRYSTAL, CR-55/u 52.180 MC
CRYSTAL, CR~-55/u 52.230 MC
CRYSTAL, CR-55/u 52.280 MC
CRYSTAL, CR-55/u 52.330 MC
CR-55/u 52.380 MC

CRYSTAL,






SECTION I

R THEORY OF OPERATION
MODULATOR,/POWER SUPPLY
DESCRIPTION:

} ‘ The modulator/power supply for use with the SUNAIR SA-360,
Sp-1036 and SA-90 Transceivers consists of a one unit package
which contains the high voltage power supply, the audio amp-
tifier and the modulator circuits of the system, Two units
are available, the SAVSO0l for 14 volt and the B8AV902 for 28

v “volt operation,

THEORY OF OPERATION:

BLOCK DIAGRAM

m Clasz B
Fro Mlerophone : Spaaker

sprech " Driver Amplifier
>——-————-—vm Ampiifier — E‘E':itar S e o 202 T Qp;’.GJ I  Head Phone

Microphonre 9201 o 204 Modulator

£

From

be Jo—

‘ Recaivar - D Kag)
' Transmit Receive

E .

<

| Tranwlorme:r
: + >_ - . L and

Primary O$c111.=io; Reclifiers
voltnge K02 9 RS o 203

- Q200
i . sy * CRZY

CREH7

; B+ To Q

Transceiver

‘ Each of the SUNAIR Modulator/Power Supply units are completely

'; transistorized, Their special design permits prOpPL operation

E of all transistors up to ambient temperatures of 55°¢, A

large surface heatsink with low thermal resistance insures

fast dissipation of heat developed by the Class B A.F. power
amplifier, which is used for both receiver output and transw-
mitter modulation. Two major etched circuit boards are employed
for the power supply, audio amplifier and bias networks. Adeguate
shielding eliminates interference of power supply swi tehin g

pulses with other equipment.
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With the transceiver in the receive position, the high B

plus, 500 volt DC, is inoperative, while only the low B

plus of 250 volts DC is being supplied to the receiver portion
of the transceiver. Relay K201 normally is not energized and
thus connects the output of the cathode follower AF amplifier
in the receiver to the base of the driver transistor Q202. A

. resistor of suitable value, in most cases 1.5 K ohm is connected

in series with the base and the audio source to equalize the
gain of the unit and provide linearization of base current.

" The collector of Q202 feeds the primary of the driver trans-

. former. T201 which in turn provides out-of-phase drive currents
.for the class B power amplifier. The bias network for the power
amplifiex adjusts the quiescent collector currents to a value of
approximately 50 ma to prevent crogssover distortion at low signal
levels, 'The output transformer T202 assures proper loading of
Class B amplifier in order to obtain the required output power.
Secondary No. 1, designed for a load of 4 K ohm is used to modu-~
late the R, F. amplifier, while secondary No. 2 provides outputs
for a speaker with nominal impedance of 3 ohms and for headphones
with. an impedance of 500 chms. In the transmit position, the
secondary No. 2 1s disconnected from ground and thus does not load
the  dmplifier. n

In the transmit position, the relay K201 connects the primary
voltage to the mike amplifier Q201. At the same time, high

B plus is applied through the secondary No., 1 of %202 to the
R, F. power amplifier. The carbon microphone obtains through
the microphone potentiometer R201L the required DC power in
order to produce a modulated DC voltage at the rotor of R201.
The magnitude of the microphone signal can be adjusted by
moving the rotor of R201l. The small $ignal transistor Q201
is bdased in such a mannex that above a cerxtain signal level
symmnetrical clipping will take place. The resulting harmonic
distortion is then removed in the speech filter consisting of
the inductor L201 and the capacitors C205 and C206. Overmodu-
lation can thus be safely prevented, and by proper adjustment
of the microphone potentiometer R201, a consistent modulation
level of 95 per cent is assured.

The high voltage power supply consists of a matched pair
of switching transistors which generate a sguare wave
alternating through the primary of T203, which then is
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transformed into the secondary winding., The high B plus
of 500 volts DC uses a full wave bridge rectifier circult,

while the low B plus is taken from the center tap.

Large filter capacitors and inductors eliminate remaining

ripple and provide almeost pure. DC to the transceiver.

The modulator/power supply differs in design for the 14 and

28 volt units, therefore, when ordering the unit the avail=
able power system voltage of the aircraft must be specified.

CBUFTION

Do pot install the SAV 901 or 902 directly above or beside
n heat generating pliece of equipment and always insure there

b
«

is a supply of cool air to the modulator/power supply. Do

_not short the cases of the power transistors to the ground;
"these are the collectors and carry signal voltages., A

protective circuit prevents damage to the system in case
plug and minus have been interchanged. o







SECTEONMQEI: TROUBLE SHOOTING

POWER SUPPLY

TROUBLE CAUSE REMEDY
"1 No low Bt {a} Blown Fuse l-Replace F201
(b} Diode Failure 1-Check rectifier diodes
CR203, CR204, CR205, &
CRZ06; replace if necessary.
(e} Filter Capacitors l-Check €211 and C217 fox
shorts or leakage; replace
if necessary.
(d) Power Transistor l=Check G205 and/or Q206;
| ‘ replace if necessary.
(e} Relay Failure L-Check relay contacts
K20i-5,
No high B+ {a} Filter Capacitor 1-Check €210 for leakage
. o or short.
(b} Relay Failure l=Check relay contacts
o ‘ K201-4,
No Recelver {a)} Audio Bmplifierx l«Check 0202, 0203 &Q204; reple
Audio ; Transistor failure if necessary.
L Mo Mdorophone {a) Defective Microphone |l-Replace Mike,
Audio '
. {b} Transigstor Failure l-Replace Q201
{c) Relay contact . 1l-=Check relay contacts
Failure K20i-1
No negative bias{a) Defective Rectifier 1-Replace CR207.
(b} Defective filter 1~Check €212 & €213 for
] capacitors . short or leakage.

W3







