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1-1. INTRODUCTION

This service manual contains all of the infor-
mation normszlly required to install, operate, and
maintain the GENAVE ALPHA/360 communica-
tions and navigation transceiver.

1-2. DESCRIPTION

The ALPHA/360 is a solid state 360-channel
Nav/Com transceiver complete with integral pow-
er supply. Being a full 12 system, the ALPHA/
360 contains all the essentials necessary for VFR
or IFR navigation and communication. The Alpha/
360 employs 44 silicon transistors to provide high
reliability operation on all required frequencies.

The navigation and communication channels are
quartz crystal controlled and are selected by two
independent digital readout dials. Both the navi-
gation and communication receivers operate simul-
taneously with independent volume controls. An
adjustable squelch and omni identification tone
filter are also provided.

1-3. SPECIFCATIONS

PRIMARY IMAGE AND

SPURIOUS RESPONSES:

The navigation receiver receives all 100 naviga-
tion channels from 108.00 MHz to 117.9 MHz, All
80 VOR freguencies and all 20 localizer frequen-
cies are covered by the 100 KHz spacings.

The communications receiver receives all 360
communications channels from 118.00 MHz fo
135.95 MHz. The communications channel spacing
is 50 KHz.

The communications transmitter is a 6 stage
solid state crystal tuned unit. The transmitter
transmits on all 360 communication channels from
118.00 MHz to 135.95 MHz and is modulated by
an audio system which produces high level audio
processed automatic limiting modulation. This
modulation system provides high quality distor-
tion free audio transmission.

Composite audio output used to drive the
GENAVE THETA/100 or THETA/200 series
converter indicators is provided via external cab-
ling. In addition remote switching of DME or Glide
Slope equipment is also provided via external
cabling.

NAVIGATION:
60 db nominal

FREQUENCY RANGE: 108.00 to 117.9 MHz

formation provided herein is not guaranteed or warranted.

CTIVITY: 6 db @ 30 KHz )
- 60 db @@200 KHz NUMBER OF CHANNELS: 100 afl crystal con-
GENERAL: trolled, 20 localizer 80 VOR
SQUELCH: Adjustable
WEIGHT: 5.0 Ibs 2 CHANNEL SPACING: 100 KHz
+ AGC: 3-6 db, 10-30,000 microvolis .
FRONT PANEL SIZE: B2 % 22 SENSITIVITY: 1-2 microvolts for 6 db
@ 14vDC ve 31 AUDIO OUTPUT: 6 watts nom into 34 ohm cin
INPUT POWER: .75 amps receive 3. ker. 50 mw nom into 60 ohm headse +
amps @ 14 VDC Teansmit (28 v adapter Spes ey = NOM @ 30% MOUD 1000 Hz

available)
NUMBER OF TRANSISTORS: 44, all silicon
NAVIGATION:
FREQUENCY RANGE: 11806 to 135.95 MHz

NUMBER OF CHANNELS: 360 all crystal con-
trolied.

CHANNEL SPACING: 5¢ KHz

SENSITIVITY: 1-2 microvoits for &db

S—:"-‘—- nominal @ 30% Mod 1000 Hz

Model: ALPHA/360

TRANSMITTER:

TRANSMITTER CIRCUIT: 6 stage solid state
crystal tuned

FREQUENCY RANGE: 118,00 — 13595 MHz

NUMBER QF CHAMNELS: 360 all crystal con-
trolled.
CHANNEL SPACING: 50 KHz

16 watts PEP NOM
4-5 watts carrier

POWER OQUTPUT:

MODULATION: Audio processed high level au-
tomatic limiting

PRIMARY IMAGE AND

SPURIOUS RESPONSES: —&0 db NOM

SELECTIVITY: 6db @ 40 KHz
60 DB @ 200 KHz
AGC: 36 db, 10-30,000 microvolts

AUDIO OUTPUT: 6 watts NOM into 34 ohm
speaker 50 mw into 600 ohm headset

REMOTE SWITCHING:
available

OME and Gildeslope

AUDIO: aux inputs 2 (IV RM S will provide
6 wafts output.
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a. 1—ALPHA/360 Radio Copyri ght © 2007 Genave/NRC, Inc., al sHnadata

b. 1—Mounting tray with hardware d. I—I‘Wawgation antenna

e. 1—Cable connector (12 pin) e. Cabin speaker and/or headphones

d. 2—RF connectors (1 short, 1 long) f. Coaxial cable, as required (RG 58 _

A/U or equivalent)
g. Wire for harness, as required

1-5. EQUIPMENT REQUIRED, BUT NOT h. 1—250 Ohm, 5 watt dimmer pot

SUPPLIED .
{Optional)
a. 1-—THETA/ 190 or THETA /200 Con- i. 1—GENAVE PHI /20 Glide Slope Re-
verter Indicator ceiver, used with THETA /200
b. 1—Microphone and jack (Optional)
-/
A
Section 1 Page 2 Model: ALPHA /360
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INSTALLATION MANUAL

The following Section
is reproduced

and included with every

ALPHA /360

It is made a part of
this manual
for your permanent -

reference

Model: ALPHA/360
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GENERAL AVIATION ELECTRONICS, INC.
4141 KINGMAN DRIVE, INDIANAPOLIS, INDIANA 46226

INSTALLATION
MANUAL

ALPHA 360
Please Note:

THIS UNIT MUST BE INSTALLED BY
a properly certificated and authorized
person in accordance with the Federal
Aviation Reguiations, Part 43, No re-
sponsibility for improper installation of
this unit is either implied or assumed
by the manufacturer. Units shown to be
installed in violation of the FARs will
not be covered by the warranty and will
remove any and all responsibility from

the manufacturer for such eguipment.
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Warranty

—
—
L _
Products bearing the trademark “GENAVE’' or the trade name “‘GENERAL AVIA-
TION ELECTRONICS, INC.” have been fabricated hy skillful technicians, under the
strictest quality contro! conditions, using the finest materials and component parts
available.
When properly adjusted and competently operated according to factory specifications
—
>
ol

0000000000

and instructions, General Aviation Electronics, Inc. unconditionally guarantees and
warrants all parts and bench service labor for one (1) full year from the date of the
original installation.

This warranty shall not apply to maifunction, which in the opinion of General Avia-
tion Electronics, Inc. is the result of abusive use, accident, wiliful destruction, im-
proper or unauthorized repair or installation. Al service under this warranty must

be performed by an Authorized Gerave Distributor, or by returning the unit or units,
freight pre-paid, to the factory at Indianapolis, Indiana.

Elmore W, Rice, III, Presicdent

The Company c'fers nc other guzraniees or wairanties expressed or :mplied

NOO000000000000000000

0QE000000000000000000000000000000000000

Proper Installation
Will Assure Quality

The unit you are installing is a high quality, rugged, complex
piece of electronic equipment. It has been manufactured under rigid
guality control and has been fully tested and operated at high
temperatures to stabilize the component parts.

Proper instaliation of the unit into vour customer’s aircraft is
essential to complete the guality assurance program under which
the unit was manufactured.

. . . . . . - ed.
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Specifications:
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GENERAL:
WEIGHT: 5.0 ibs
FRONT PANEL SiZE: 62 X 2k

INPUT POWER: .75 amps & 14VDC receive 3.1
amps @ 14 VYDC Transmit (28 V adapter
available)

NUMBER OF TRANSISTORS: 44, all silicon

MAVIGATION:

FREQUENCY RANGE: 118.00 to 135.95 MHz

NUMBER OF CHANNELS: 360 all crystal con-
trolied.

PRIMARY IMAGE AND

SPURIOUS RESPONSES: 60 db nominai

SELECTIVITY: 6 db @ 30 KHz

60 db @ 200 KHz
SQUELCH: Adjustable
AGC: 36 db, 10-30,000 microvolts

AUDIO OUTPUT: 6 watts nom into 3-4 ahm
speaker, 50 mw nom into 60 ohm headset

TRANSMITTER:

TRANSMITTER CIRCUIT: 6 stage sclid state
crystal tuned
FREQUENCY RANGE: 118.00 — 135.85 MH2z

NUMBER QF CHANELS: 360 all crystal con-
trollad.

NAVIGATION:

FREQUENCY RANGE: 108.00 to 117.9 MHz
NUMBER OF CHANNELS: 100 all crystal con-
trolled, 20 localizer 80 VOR

CHANNEL SPACING: 106 KHz

SENSITIVITY: 1-2 microvoits for 6 db
S+N
- NOM @ 30% MOD 1000 Hz

PRIMARY |MAGE AND

SPURIOUS RESPONSES: —60 db NOM

SELECTIVITY: 6db @ 40 KHz
50 DB @ 200 KHz
AGC: 3.6 db, 10-30,000 microvolts

AUDIO QUTPUT: 6 watts NOM into 34 ohm
CHANNEL SPACING: 50 KHz CHANNEL SPACING: 3 KHz speaker 50 mw into 60¢ ohm headset

POWER QUTPUT: 16 watts PEP NOM

SENSITIVITY: 1-Z microvolts for 6db 4-5 watts carrier Ri!ngaEbI;‘,WITCHING: DME and Giidesiope
S+N . MODULATION: Audio processed high level au- AUDIO: aux inputs 2 {IV RM S will provide
N neminal @ 30% Mod 1000 Hz tomatic limiting 6 watts output.

Unpacking

CAREFULLY REMOVE the unit and its mounting accessories from the shipping
container by removing the staples from the top of the carton and lifting the con-
tents straight out. The carton should be saved until the installation is complete
in the event that damage is discovered or return of the unit is necessary for
some reason. Any damage due to shipping should be reported and a claim filed
as soon as possible with the shipping company. (If it is necessary to re ship,
use our container which is specifically designed for that purpose.)

Pre-Installation Check

VISUALLY INSPECT the unit for any obvious external damage, such as dents,
loose wires, etc. Any damage not related to shipping should be reporied to Gen-
eral AV|at|0n Electronics, Inc.,4141 Kingman Drive, Indianapolis, Indiana (46226),
Area Code 317-546-1111, as soon as possible.

Damage due to shipping should be reportedtoand a claim should be filed prompt-
ly with the transportation company.

All units are shipped in perfect operating condition. However, a pre-installa-
tion electrical test may be performed to assure that the unit has suffered no
internal damage during shipment, For a detailed test procedure, refer to the
Maintenance Section of the Service Manual. DO NOT ATTEMPT to bench test
the unit without proper equipment as specified in the Service Manual.

3
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THE LOCATICN of the Unit in the aircraft should be carefully selected with due
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consideration to the following:

1. The unit generates only a very small amount of heat and, as such,
does not reguire any type of cooiing. However, the unit must NOT
be mounted directly above a vacuum tube device or any other
equipments that generate a large amount of heat unless such
equipments have cooling provisions installed to keep the heat
generated therein from coming in contact with other equipments
mounted in close proximity to them.

MOUNTING THE UNIT DIRECTLY OVER UNCOOLED VACUUM
TUBE EQUIPMENT OR IN THE HOT AIRBLAST OF ANY DEVICE,
INCLUDING CABIN HEATERS, WILL AUTOMATICALLY VOID THE
WARRANTY

2. The placement of the unit should be such that all controls are
easily accessible,

3. The placement of the unit should be such that all controls are
readily accessible and all readouts are easily visible to the pilot.

4. The ALPHA/360 audio output may be connected in parallel with
the same speaker and headset used by other equipment.

However, considerably improved audio performance will be obtained d
from the speaker if the headphone outputs of other equipment are
fed to the two auxiliary audio inputs of the ALPHA/360.

Alternately, the headset output of the ALPHA/360 may be fed to an
auxiliary input of another piece of equipment, or to an audio mixer
panel,

Either of these methods is preferable to direct paralleling, which
will reduce the avatlable audio power in most cases.

5. A communications antenna approved by Genave, or its equivalent,
MUST be used in the installation to validate the warranty. A set
of minimum specifications to aid in evaluating antennas is shown
below. Genave recommends its LAMBDA/100 Com Rod antenna.
It is recommended that the Factory be contacted before installing
antennas of guestionable characteristics.

A

Yhent wire’’

type of antenna is NOT suitable in any case, and

the use of such an antenna will VOID THE WARRANTY.

Minimum Specifications for COM antenna:

.........

50 ohms nominal
5:1 (Max} 118.00 to 135,95 MHz

(5:1 VSWR represents a 46% {oss
of output power)
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1. The aircraft panel cutout for the ALPHA/360 is 6 1/4 wide x 2 13/32’' high.
Make this cutout in the selected location,

2. Insert the supplied mounting rack into the cutout., Mark the rack mounting holes
on the panel support brackets on bhoth sides of the cutout. If the location chosen
does not provide the brackets, two angle brackets must be made and Installed.
Drill out the marked mounting holes with a #27 dritl.

3. Install the rack in the aircraft panel, using the holes drilled in step 2, the
#6-32 Binder head screws, washers, and nuts supplied. All screws must have
their heads inside the rack.

4, Fabricate the power and signal cable using the connector socket supplied. A
wiring diagram is shown in this manual,

5. Connect the cable just fabricated to the appropriate points in the aircraft’s
electronic system. Mechanically secure the cable at appropriate support points.,

6. Insert the unit into the rack. Tighten the mounting bolt to secure the unit in
the panel, Do not use excessive torque oh the bolt, Tighten only until the unit
is shualy secured against the front panel,

7. Update the appropriate logs and papers of the aircraft,

8. Fill out and return the bottom section of the warranty card.

9. Give the remainder of the warranty card to vour customer. The proper sections

of the warranty card MUST be completed and returned to Genave by hoth the
dealer and the customer for the waranty to be in effect,

Panel Cutout

| —

13
32
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/

. - NOTE “A”
e MOUNTING BRACKET
| T~ FITS UNDER MOUNTING
| - RACK
i
|
I _
1
\

T

T
SEE NOTE "A’
Post Installation Check
UPON CO_M!?LETION of the installation, a flight test is desirable to insure
that the unit is operating properly.
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POWER AND SIGNAL CABLE CONNECTIONS (CABLES PREFABRICATED & SUPPLIED)
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Switched +1%VDC SRANGE 1
Spare 2 .
This is a long
VOR BL/WH 3
cable, of suf-
Localizer VI/WH L
ficient length
Backlighting lamps RED 5
. to connect
Autopilot (RI+) YALLOW 6
) directly into
Autopilot (LT+) GREEN 7
the Converter
Ground BLACK 8
o Indicator.
Glideslope GRAY 9
Spare 10
Spare 11
Indicator lamps VIOLET 12
J103
Switched +14VDC L__ORrANGE T
N
GS Mz freq. sel. RisD 2
GS MHz freq. sel. CRAIGE 3 This cable is
GS MHz freq. sel. YELLOW 4 a short cable,
GS MHz freg. sel. | GREEN 5 and is used
GS KHz freq. sel. BLUL ¢ QNLY if the
GS KHz freg. sel. VIOLET 7 Glideslope
G3 KHz freq. sel. BROWN g Receiver is
G5 KHz freq. sel. WHITE instzlled.
GS KHz freq. sel. EROWN 10
GS Audio GRAY 1
Ground BLACK 5
Spare 13
Spare 14 o
Spare . 15
8nara %ﬁ
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Cut and strip
RG-58 A/U Coax
as shown.

Spread shield.
Do not pigtail.

Press short shank
connector onto
wire and against
shield.

Fold shield over
connector and solder
all around, Flow
s_c:lder into connector
tip to secure inner
conductor. Cut off

tip of inner conductor
which protrudes from
connector,

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.

Genave shall not be liable for any |oss or danmges.
Copyright © 2007 Genave/ NRC, Inc.

Use at your own risk.
Al rights reserved.

Unaut hori zed reproduction is prohibited.




ThA L uc@cml | Thefccurac, lgteness of the information provided herein is not guaranteed or warranted.
COM rﬁfeﬂnﬁav Iﬂﬁ%ﬂléfr AgSém Use at your own risk. Unauthorized reproduction is prohibited.

Copyright © 2007 Genave®NRC, Inc., all rights reserved.

- @ Cut and strip
RG-58 A/U Coax
as shown.

Sheath

Inner Cond.

— -—3 - @ Spread shield.

Do not piotail.

—% - - - @ Press long shank
connector onto wire

and against shield,

Solder
all around

S— - N - @ Fold shield over
connector and solder
all around. Flow
solder into connector
tip to secure inner
conductor. Cut off
tip of inner connector
which protrudes from e
connector,

Sclder
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Gena~c ALPHA/360

3-1. OPERATING CONTROLS AND

INDICATORS

The ALPHA/360 has eight operating controls
as listed below:

On/0Off/Com volume

Nav Volume

Squelch

Communications Frequency Selector, MHz
Communications Frequency Selector, KHz
Navigation Frequency Selector, MHz
Navigation Frequency Selector, KHz
Ident Filter Switch

S S N S

The ALPHA/360 has two readout devices as
listed below:

1. Communications Frequency Readout

2. Navigation Frequency Readout

To operate the ALPHA /360, turn the unit on by
rotating the On/Off/Com volume control clock-
wise past the click. Both the Nav and the Com
receivers operate simultaneously.

To adjust the Com receiver, rotate the squeich

Model ALPHA/360

control to the maximum eclockwise position. Set
the desired communications frequency in the COM
window using the COM MHz and KHz controls.
Adjust the On/0ff/Com Volume control counter-
clockwise to quiet the Com receiver when no signal
is present.

To operate the communications transmitter, set
the desired communications frequency in the COM
window with the COM MHz and KHz controls and
push the microphone switeh.

To adjust the navigation receiver for Omni or
Localizer reception, set the desired navigation fre-
quency in the NAV window using the NAV MHz
and KHz controls. Adjust the NAYV volume con-
trol for the desired audio output level. If monitor-
ing of the audio station identification tone is de-
sired the IDENT switch should be placed in the
On position. When the IDENT switch is placed in
the Off position all audio transmissions except
the tone identifier will be heard over the head-
phones or loudspeaker.

Duplex communication operation (transmission
on a communications frequenecy, reception on an
Omni or Localizer frequeney) is affected by selee-
tion of the desired transmit frequency on the
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frequency on the NA
the microphone switch is depressed, the unit auto-
matically transmits on the selected communica-
tions frequency and receives on the selected navi-
gation frequency.

Simplex communication operation (transmit and
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COM frequency selectors. The ALPHA /360 will
then transmit and receive on this selected fre-
quency. In addition, if the navigation receiver is

in use, simultaneous monitoring of this channel ud
can be accomplished.
g
p——_
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4-1. INTRODUCTION

This section provides the basic information re-
quired to electronically test, align, and repair the
ALPHA/860. It is assumed that the person work-
ing on the unit has a reasonable familiarity with
the principles and terminology of communications
and navigation electronics as applied to the avia-
tion field.

4-2. THEORY OF OPERATION

l. General

The ALPHA /360 employs 44 silicon transistors
and 69 diodes in all solid state design. The follow-
Ing is a breakdown of the funetions and eircuits
within the unit.

A. Navigation Receiver

B. Navigation High Frequency Oscillator & Filter
C. Navigation Low Frequency Oscillator & Filter
D. Communication Receiver

E

. Communication High Frequency Oscillator &
Filter

Communication Low Frequency Oscillator &
Filter

. Exciter & Transmitter Assembly
H. Audio Amplifier/Modulator
L. Regulated Power Supply

&

o

The local oscillators and the exciter & trans-
mitter are contained within separate, replaceable
shielded modules. The receiver, the power supply,
and the audio amplifier/modulator circuits are on
the main circuit board.

ll. Detailed Theory

A. Navigation Receiver—The ALPHA/360 uti-
lizes two complete independent receivers for the
NAV and COM functions. The NAV receiver is
crystal tuned on 100 channels from 108.0 MHz
to 117.9 MHz in 100 KHz steps. The NAV receiver
is a double conversion superhetrodyne receiver
with a 2.9875 MHz second IF. The first IF has a
center frequency of 30.7 MHz. The NAV receiver
does not utilize mechanieally tracked tuned filters
or an RF amplifier.

Model: ALPHA/360
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Signals from the NAV antenna are applied to
the NAV input filter via J 106, the XAV antenna
jack. The NAV input filter is a five pole Cheby-
shev filter consisting of L105 through L109 and
their associated tuning and coupling capacitors.
This bandpass filter allows signals in the range
between 108.0 and 117.9 MHz to pasg to the first
NAYV mixer.

The NAV HFO applies a signal through C172
to the base of the first mixer Q115. The output of
the NAV HFO is approximately 30.7 MHz above
the frequeney of the desired incoming signal.
Q115’s gain is controlled by means of the AGC
voltage applied to it's base through R163.

The 30.7 MHz difference frequency from the
mixer is amplified by the 30.7 MHz IF amplifier
consisting of Q116 and associated components.
The 30.7 MHz IF has a bandwidth of approxi-
mately 1 MHz. The gain of this amplifier is con-
trolled by the AGC voltage applied through R16R8.

The NAV LFO is coupled through C181 to the
base of the second mixer. The NAV LFO oper-
ates 2.9875 MHz above the output of the first am-
plifier. The exact output frequency of the NAV
LFO is selected by means of the NAV tenth MHz
selector located on the ALPHA /360 front panel.

The 2.9875 MHz difference signal from the sec-
ond mixer is fed to the 2.9875 MUz IF amplifier
consisting of Q118, Q119, Q120, and their Aassoci-
ated circuitry. This IF amplifier has a bandwidth
of approximately 35 KHz. The gain of the first
amplifier stage is controlled by the AGC voltage
applied to it’s base through R183.

The signal from the 2.9875 MHz IF is applied
to CR105, CR104, and associated circuitry, which
form a voltage doubling detector. Detected audio
is fed to the VOR emitter follower Q212 and to
the audio emitter follower Q123 via R202, the
NAYV volume control. AGC voltage is obtained by
reverse biasing the voltage doubling detector. This
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tector output is amplified by Q121 and fed to the
bases of Q115, Q116, and Q118 as AGC. CR1086
functions as a noise limiter.

The audio from the audio emitter follower is ap-
plied to the ident filter consisting of 110, (211,
€212, and R207. This bridge T filter, when used,
filters out the 1020 Hz identification tone. When
tone filtering is not desired the filter is removed
from the audio path by closing 5201, the IDENT.
switech. The resultant audio is fed to the audio
amplifier circuits.

B. NAV High Frequeney Oseillotor—The NAV
HFO consists of two parts—a crystal oscillator
and a frequency doubler. The oscilator consisting
of Q501 and assoeiated circuitry is a modified
Colpitts crystal controlled transistor oscillator.
Crystal selection for this oscillator iz achieved
through diode switching. The crystals range in
frequency from 69.5775 MHz to 74.0775 MHz in
500 KHz steps (See Oscillator Frequency Tables,
Figure 4-4-11).

The crystal switeching method is identical for all
oscillators employed in the ALPHA /360. Crystal
switching is accomplished by grounding one of the
crystal switching terminals through the appropri-
ate frequency selector on the ALPHA/360 front
panel, When one of the crystal switching terms-
inals is grounded the emitter of the oscillator
transistor is pulled to nearly ground potential
through the 100 ohm resistor and the forward
biased diode. This action applies proper bias to the
oscillator transistor and places the desired crys-
tal in the oscillator circuit. The remaining unused
crystal and diode pairs complete the capacitive
feedback path.

The cscillator output signal is fed te Q502 and
associated circuitry which form the frequency
doubler. Qutput of the doubler is applied to a 3-
pole Chebyshev filter. This is a bandpass filter and
has a bandwidth of 139 to 148 MHz. This filter
suppresses all undesirable cutputs to 70 db below
the cutput frequency. The output of the filter is
matched to a 50 ohm coaxial cable which is routed
to the main circuit board,
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cuitry, is a modified Colpitts, crystal controlled
transistor oscillator. The crystal frequencies are
27.267 MHz to 28.167 MHz in 100 KHz steps. The
crystdls are selected electronically by means of
diode crystal switching as previously described for
the NAV HFQ.

T601, used to adjust the NAV LFO, is provided
with a pick-up link. This link is the first element
of a 9-pole Chebyshev lowpass filter consisting of
the link on T601, C613, L603, 815, Le04, C617,
1805, C619, and 1.606. This filter suppresses all
unwanted outputs to 70 db below the output fre-
quency. The nominal cutoff frequency is 32 MHz.
The output of this filter is matched to a 50 ohm
coaxial cable which is routed to the main circuit
board.

D. Communication Recciver—The COM receiver
is crystal tuned on 360 channels from 118.0 MHz
to 135.95 MHz in 50 KHz steps. The COM receiver
is a double conversion superhetrodyne receiver
with a 2 MHz second IF. The first IF has a center
frequency of 22.9 MHz. The COM receiver does not
employ mechanically tracked, tuned filters or an
RF amplifier.

Signals from the COM antenna are applied to
the transmit/receive relay K100 via J105 the COM
antenna jack. When the T/R relay is in the receive
position the signal from the COM antenna jack
will be routed to the COM input filter. The COM
input filter is a 5-pole Chebyshev filter consisting
of L100 through L104 and their associated tuning
and coupling capacitors. This bandpass filter al-
lows sigmals in the range between 118.0 MHz and
135.95 MHz to pass to the first COM mixer.

The COM HFO also applies a signal to the base
of Q100, the first COM mixer. This signal is 22.9
MHz ahove the frequency of the desired incoming
signal. The gain of Q100, the first COM mixer, is
controlled by means of the AGC voltage applied
to the base. The 22.9 MHz difference frequency
produced in the first COM mixer is fed to the first
COM TF consisting of Q101 and associated eir-
cuitry. The first COM IF has a center frequency
of 22.9 MHz and a bandwidth of 1 MHz, This
stage is also controlled by the AGC voltage which
is applied to the base of Q101 through R106.
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circuitry, The output of the COM LFO is applied to
the transistor base through C123. The signal from
the COM LFOQ is 2 MHz above the desired first IF
frequency. The resulting 2 MHz difference signal
is then fed to the COM second IF. The 3-stage
COM second IF consists of Q103, Q104, Q105 and
and their associated cirenitry. The first two stages
of the COM second IF are AGC controlled. This
AGC voltage is applied to the bases of Q103 and
Q104 through R120 and R127 respectively.

Output of the second IF is applied to the volt
age doubling detector. The voltage doubling de-
tector is composed of CR100. CR101, R13s, R137,
and C146. Audio from the voltage doubling de-
tector is fed to the AGC amplifier, COM emitter
follower, and squelch amplifier. The AGC ampli-
fier is composed of Q107 and associated circuitry.
The AGC voltage, which is fed to the AGC ampli-
fier, is determined by back-biasing the detector
diodes through R111. The varying DC voltage pro-
duced is amplified by Q107 and used to contro] the
first mixer, first IF amplifier, and second mixer.
R139, R141, CR102, and 147 form a noise limiter
which removes impulse noise from the voice audio,
Q108 and associated cireuitry form the squelch
amplifier. The squelch amplifier controls the bias
leve] on the emitter of Q106. the voice emitter fol-
lower. The output of the voice emitter follower is
fed to the audio amplier.

E. Communication High Frequency Oscillator—
The COM HFO consists of Q301, @302, @303, and
associated circuitry in a modified Colpitts, crystal
controlled transistor osecillator, The erystal fre-
quencies are 69.7185 to 79.2185 MHz in 500 KHz
steps. Crystal selection is the same as described
for the NAV HFO except that for the COM HFO
crystal selection is also determined by the position
of the T/R relay, K100.

The output of the oscillator is fed into the base
of a Class AB frequency doubler, Q302. The out-
put of the doubler is filtered by a 3-pole Chebysheyv
bandpass filter which reduces all spurious levels
70 db below the reference output frequency. The
filter has a passbhand of 139 MHz to 159 MHz. The
outpat of the filter is matched to a 50 chm coaxial
cable which is routed to the main circuit board and
also to the exciter & transmitter assembiy.

Model: ALPHA /360

and associated circuitry, is a modified Colpitts,
crystal controlled transistor oscillator. The crys-
tals are selected in the same manner as described
for the NAV HFO.

L401, used to adjust the low frequency oscilla-
tor, utilizes a pickup link. This link is the first ele-
ment of a 9-pole Chebyshey lowpass filter consist-
ing of the link on L4071, C411, 1403, C413, C404,
C415, L405, C417, and 1406, This filter suppresses
all unwanted outputs to 7¢ db below the output
frequency. The nominal cutoff frequency is 26.0
MHz. The output of the filter is matched to a 50
ohm coaxial cable which is reuted to the main cir-
cuit board and then to the exciter assembly.

G. Ezciter & Transmitter Assembly—Inputs from
the high and low frequency COM oscillators are
fed through resistive attenuators to the balanced
mixer, consisting of Q901 and Q902. The low fre-
gquency input is applied through a tuned trans.
former, T901, and fed differentially to the trans-
istor bases. The HFO input is applied in-phase to
both bases. Using this method of feeding the mix-
er, the HFO input, it's harmonies, and all even
order harmonies of the low frequency input are
suppressed in the collector cirenit, Mixing action
oceurs in the base-emitter junctions and produces
primarily the high frequency input plus and minus
the low frequency input. Harmonically related
spurions outputs also occur, but at lower levels,
The desired output frequency is the HFO input
minus the LFO input. The sum and difference fre-
Quencies appear in the collector cireuit across the
primary of T902. A pickup link on T902 forms the
first element in a 3-pole Chebyshev bandpass filter
consisting of the link on T902, €909, C910, €913,
1801, C914, C915, €916, C911, C912, and L902.
The nominal bandwidth of this filter is 19 MHz
centered around a frequency of 127.95 MHz. The
filter suppresses all undesired higher order out-
puts of the mixer to 60 db below the output fre-
quency.

The output filter drives an emitter follower con-
sisting of Q903. The output of the emitter follow-
er drives two common emitter amplifiers consist-
ing of Q904 and Q905. The two amplifiers are
capable of being switched into an off condition by
raising the emitter voltages,
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C928, €942, (943, C944, C945, (946, and €947
with a bandwidth of 118 to 127.9 MHz. The other
amplifier drives a 3-pole Chebyshev bandpass filter
consisting of L904, LY07, LI0OS, C934, C935, C9386,
Ca37, €938, C939, €940, and C941 with a band-
width of 128 to 135.95 MHz. The amplifiers are
selected by another section of the COM MH:z
switch SW301. The changeover occuring 127/128
MHz, on the COM MHz dial. By switching the fil-
ters, the lower order spurious responses such as
Z2HFO-2LFO are reduced to 70 db below the de-
sired output frequency.

The outputs of both filters are combined in a
diplexer consisting of C948, R927, 1909, and €949,
The diplexer provides 25 db of isolation between
filters thus reducing interaction to a minimum,.
The output of the diplexer is fed into a single-
tuned bandpass amplifier Q906. At this point all
undesired outputs are more than 70 db below the
desired output.

The output of Q906 is fed into a single-tuned
Class AB driver, Q907. The signal from Q907 is
matched into the input of Q908 with a split in-
ductor “pi” matching section, consisting of Z903,
C966, C967, and Z904. Q909 is the final power am-
plifier stage. It is single-tuned into a 7-pole
Chebyshev lowpass filter. The primary function of
this filter is to remove harmonics of the output
frequency which are generated in the Class C
amplifier stages. The filter reduces all of the har-
monics and spurious outputs to over 60db below
the desired output. The output of the filter is de-
signed to match a 50 ohm communications antenna
system. The output the transmitter connects to
the antenna switching relay, X100.

The entire exciter & transmitter assembly is
contained in one module consisting of tin plated
steel which eliminates radiation from the module.
H. Audio Amplifier/Modulator—The audio ampli-
fier in the ALPHA/360 is used as a power am-
plifier to drive the speaker for COM and NAV
receive and as a modulator for the transmitter
during transmit. The switching required for the
change of function is accomplished by K100 the
T/R relay, which is activated by the microphone
switch.
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simultaneously. One input is connected to the
NAY receiver output and is controlled by volume
control R202. The second audio input is connected
to the COM receiver output and is controlled by
volume control R140. The other two inputs are
auxiliary inputs which may be connected to other
systems in the aircraft such as marker beacon,
ADF receiver, a second NAV/COM, etc. These in-
puts are designed to provide full audio output
power with an input signal of 1 V rms.

The audio amplifier/modulator in the ALPHA/
360 is a five stage direct coupled Class B comple-
mentary symmetry amplifier consisting of Q109,
Q1190, Q111, Q112, Q113, and Q114. The pream-
plifier has DC feedback to provide isolation be-
tween inputs. The modulator provides both DC
and AC feedback through R158 and C156 to stabi-
lize bias conditions of the entire amplifier over the
temperature range of —50 to 100 degrees Centi-
grade.

High frequency band shaping is controlled by
the feedback capacitor, C156, and shunt capacitor
C157. R156, R157, and C155 determine the audio
low frequency response at 800 Hz and below. Ca-
pacitors C158 and C159 are used to provide closed
loop stability and do not affect the audio pass
band responses.

Transformer T110 is used to raise the output
impedance and voltage levels to properly modu-
late the transmitter and speaker. The output volt-
age is slightly less than 10 volts rms, thus
assuring that the transmitter cannot be over mod-
ulated. The Class B modulation technique assures
that the modulation voltages cannot exceed the
voltage applied to the transmitter. R151 provides
a noise free regulated current to the microphone
element. It may be changed, if necessary, in the
field to provide proper modulation percentage with
non-standard, low, or high output microphones,.
The design value is proper for all new single but-
ton carbon microphones or their equivalent such
as the various transistorized types designed for
direct replacement of the carbon type. The up
modulation as previously mentioned, is controlled
by the Class B modulation and R150 prevents
bottoming or carrier cutoff. The combination lim-
its the modulation to 85% to 95% maximum.
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variations are operated from a regulated power
supply consisting of Q124, Q125, and Q126. CR108
determines the necessary reference voltage on the
base of QI125. The output level of the regulator,
nominally 8.5 volts, is set on R212 which deter-
mines the bias level on the base of Q126. The
differential amplifier formed by Q125 and Q126
is used to control the series regulator transistor
Q124 via the collector to bage connection of Q125
and Q124. R208 supplies a portion of the load
current which allows Q124 to operate well within
its dissipation capabilities.

CR107, although not a direct part of the regu-
lated supply, limits the maximum input to the
supply to about 16 volts. This protects the supply
and the circuits of the radio, which use the full
input voltage, from the aircraft electrical system.
This zenor diode prevents damage which may be
caused by over-voltage spikes caused by starters,
blowers, relays, etc.

4-3. TEST EQUIPMENT REQUIRED

a. Sweep Generator covering at least 22.9 MH:z
=+ 1 MHz, 30.7 MHz + 1 MHz, 113 MHz - 10
MHz, and 127 MHz = 15 MHz.

Heathkit 1G-52 (Modified, Schematics avail-
able from GENAVE) or equivalent.

b. Sweep Generator covering at least 2 MHz —
750 KHz, and 2.9875 MHz - 750 KHz.
Texscan Model VS 20 or equivalent.

¢. Frequency Counter usable to at least 159 MHz.
GENAVE Model NU/200
Computer Measurements Corp. Model 616A
Hewlett Packard Model 5254

d. Oscilloscope, low frequency, DC coupled pre-

farred.
e. Power Supply, 13.75 VDC @ 4 amps filtered.
f. VIVM

Any accurate instrument.
g. VOM

h. RF. Signal Generator capable of producing a
navigation ident signal.
Tel-Instruments T-124, ARCH-14, or equiva-
lent.

i. R.F. Dummy Load 108 to 136 MHz 10 watt
minimum

Model: ALPHA/360

NOTE: Alignment procedures for the High Fre-
quency Oscillator Doubler Filters, the Exciter As-
sembly, and the Transmitter Power Amplifier are
not included since these are considered to be
replaceable modules and not field repairable.

A. General—The receiver section of the AlL-
PHA /360 employs several multi-element bandpass
filters. These filters MUST be aligned using swept
frequency techniques. Do not attempt to align any
portion of the ALPHA /360 by “peaking” or other
single frequency techniques.

B. 8.5 VDC Power Supply

1. Connect an accurate VOM or VTVM to the
output of the regulated 8.5 VDC power sup-
ply (TP-1).

2. Adjust R212, 85 VDC ADJUST, for an out-
put of 8.5 VDC.

CAUTION: The 3-pole filters in the output circuit
of the high frequency doublers have been pre-
aligned at the factory. It should not be necessary
to readjust these filters unless the components
of the filter itself are damaged or replaced. It
is recommended that repair or alignment of
these filters be done ot the factory.

C. Nav H.F. Oscillator Alignment

1. Connect the receiver to the alignment setup
shown in figure 4-4-2,

2. Connect a frequency counter to the Nav high
frequency oscillator output cable where it
connects to the main board (TP-2).

3. Turn the receiver on. Set the Nav frequency
to 108 MHz.

4. Turn the Nav HFO tuning slug (see figure
4-4-6) 2 or 3 turns counterclockwise then
back clockwise to the point at which the
oscillator just starts.

5. With the frequency selector set at 108.0 MHz
the oscillator output should be 139.155 MHz.
The allowable frequency deviation is =+ 5
KHz. Count through the remaining Nav
whole frequencies and simultaneously check
for proper oscillator output and frequency
as found in figure 4-4-11.

6. If on any frequency no oscillator output is
indicated. Readjust the oscillator slug slight-
ly until the oscillator starts. Recheck to in-
sure operation on all channels.
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shown in figure 4-4-2.

Connect a frequency counter to the Nav low
frequency oscillator output cable where it
connects to the main board (TP-3).
Turn the receiver on. Set Nav Tenth Mega-
hertz frequency selector to .0 MHz.

Turn the Nav LFO tuning slug (see figure
4-4-7) 2 or 3 times counterclockwise then
back clockwise just to the point at which the
oscillator starts.

With the tenth MHz frequency selector set
at .0 MHz the oscillator output should be
28.167 MHz. The allowable frequency devia-
tion is = 1 KHz. Count through the remain-
ing Nav tenth MHz frequencies and simul-
taneously check for proper oscillator output
and frequency as found in figure 4-4-11.

If on any frequency no oscillator output is
indicated readjust the oscillator slug slightly
until the oscillator starts. Recheck to insure
operation on all channels.

Turn receiver off, Disconnect.

E. Com H.F. Oscillator Alignment

1.

Connect the receiver to the alignment setup
shown in figure 4-4-2.

Connect a frequency counter to the Com
H.F.O. cutput cable where it connects to
the main board (TP-4).

Connect the 10 watt dummy load to the Com
antenna jack.

Turn the receiver on. Set the Com whole
Megahertz selector to 118 MHz.

With the PTT button depressed turn the
slug in L306 (see figure 4-4-8) counterclock-
wise 2 or 3 turns then back clockwise to the
point at which the oscillator starts.

With the Com whele MHz selector in the
118 MHz position the oscillator output should
be 189.437 MHz. The allowable frequency de-
viation is = 5 KHz.

Change Com Whole MHz selector to 119
MHz.

Depress PTT button and check oscillator out-
put and frequency. The output frequency
should be 140.437 MHz = 5 KHz. Release
PTT button.

Change Com whole MHz selector back to
118 MHz.
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lator for output and proper frequency. The
output frequency should now be 141.437
MHz + 5 KHz.

Continue to check oscillator output and fre-
quency up to and including 125 MHz using
the Com HFOQO, Com Receive data in figure
4-4-10.

If on any frequency no oscillator output is
indicated readjust the oscillator slug of L306
slightly until the oscillator starts then go
back and repeat steps 6 thru 11 to insure
the oscillator operation on the lower fre-
guencies is still unaffected.

Switch the Com whole MHz selector to 126
MHz.

Turn the slug in L301 counterclockwise 2 or
3 turns then back clockwise just to the point
at which the oscillator starts.

Continue to check output and frequency on
each channel from 126 MHz to and including
135 MHz. (See figure 4-4-10.)

If on any of these channels no oscillator out-
put is indicated readjust the oscillator slug
of L301 slightly until the oscillator starts
then repeat step 15.

Turn receiver off. Disconnect.

F. Com L.F. Oscillator Alignment

1.

Use at your own risk.

Connect the receiver to the alignment setup
shown in figure 4-4-2.

Connect a frequency counter to the Com low
frequency oscillator output cable where it
connects to the main board (TP-5).

Turn receiver on. Set Com one-hundredth
MHz selector to .00 MHz.

Turn the Com LFO tuning slug counter-
clockwise 2 or 3 turns then back clockwise
just to the point at which the oscillator
starts,

With the Com one-hundredth MHz selector
in the .00 MHz position the Com LFO out-
put should be 21.437 MHz = 1 KHz. Count
through the remaining Com one-hundredth
MHz frequencies and simultaneously check
for proper oscillator output and frequency as
found in figure 4-4-10.

If on any frequency no oscillator output is
indicated readjust the oscillator slug slightly
until the oscillator starts. Repeat step 5.

Turn receiver off. Disconnect.
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10.
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12.

13.

14.

15.
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Connect the radio to the alightHost fﬁﬂofe%efa"e/ e e obttamadesired whve shape as shown in figure

setup.

Turn the radio off.

Connect the Heath sweep generator to the
Nav antenna input jack using a 6 dB pad.
Set the sweep generator to band C. Set the
frequency to approximately 60 MHz. Note
that the second harmeonic output of the
sweep frequency is used.

Set the sweep width to maximum wide. Set
the output level to maximum.

Connect the high impedance detectrr to the
output tap of L.109 and ground (TP-6). Use
the shortest possible lead length.

Connect the output of high impedance de-
tector to the vertical input of the scope.
Connect the horizontal output of the sweep
generator to the horizontal input of the
scope.

Connect the frequency counter to moniter
the marker output frequency.

Set the marker switch to variable marker.
Set the marker amplitude to maximum.

Tune the Nav frequency selector to 108.0
MHz.

Adjust the sweep frequency and phasing con-
trols on the generator to center the pattern.
Adjust C162, C164, C166, C168 and C170 to
obtain the desired wave shape as shown in
figure 4-4-13. Once the desired wave shape
has been obtained, the entire wave form
should he shifted until 108 MHz marker ap-
pears one half the distance down the low
frequency edge of the wave form. This shift-
ing can be obtained by moving each slug the
same portion of a turn and then readusting
until the desired wave shape is again ob-
tained. '

Apply a 118.0 MHz Marker and check to see
that it appears somewhere along the top of
the waveform.

H. Com Input Filter

1.

Reconnect the Heath sweep generator to
the Com antenna input jack using a 6 dB
pad.

Conneect the high impedance detector to the
output tap of 1.104 and ground (TP-T7).
Tune the Com frequency selector to 118.0
MHz=.

Adjust the sweep frequency and phasing
controls on the generator to the center of
the pattern.

Model: ALPHA /360

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
Genave shall not be liable for any |oss or danmges.
Copyright © 2007 Genave/ NRC, Inc.

4-4-12. Once desired wave shape has been
obtained, the entire wave form should be
shifted until the 118.0 MHz marker appears
on the top low frequency end of the wave
form as shown in figure 4-4-12, This shifting
can be obtained by moving each slug the
same portion of a turn and readjusting for
proper wave shape. Apply a 136.0 MHz
marker and check to see that it falls some-
where along the top high frequency end of
the wave form. This marker should appear
no further than half the distance down the
high frequency end of the wave form or 6 dR
down.

I Nav First Mizer and First IF Alignment

1

Connect the output of the sweep generator
through a .1 mfd. capacitor to the tap point
on L1109, the last coil of the five pole input
filter (TP-6).

Connect the high impedance detector to the
output of the first IF. This connection should
be made at the junction of €180 and T114
(TP-8).

Set the sweep generator to band B. Set the

sweep frequency oscillator to approximately
30 MHz,

Decrease the sweep generator output, al-
ways be sure to use the minimum signal
necessary for alignment in order to prevent
AGC action.

Adjust the marker generator to produce the
30.7 MHz marker.

Adjust T111, T112, T118 and T114 for proper
wave shape as shown in figure 4-4-15. This
adjustment is made to obtain maximum out-
put, 1 MHz band width, and steep skirts
on the wave form. Some slight sacrifice in
wave shape may be necessary to obtain the
1 MHz desired band width. The final wave
form should be centered on the 30.7 MHz
marker.

J. Com First Mizer and First IF Alignment

1.

Use at your own risk.

Reconnect the output of the sweep generator
through a .1 mfd. capacitor to the output tap
of 1104, the last coil in the five pole input
filter (TP-7).

Connect the high impedance detector to the
output of the first TF. This connection should
be made at the junction of C120 and the top
of T103 (TP-9).

Section 4 Page 7
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mum signal necessary for alignment in order
to prevent AGC action.

Set the marker at 22.9 MHz,

Adjust T100, T101, T102 and T103 to obtain
the desired wave shape as shown in figure
4-4-14. This adjustment should be made to
obtain maximum output, 1 MHz band width,
and steep skirts on the wave shape. Again,
the sacrifice of wave shape may be necessary
to obtain the 1 MHz band width. The aligned
wave form should be centered on the 229
MHz marker.

K. Nav Second IF Alignment

1.

Connect the sweep generator output through
a .1 mfd. capacitor to the base of Q117, the
Nav second mixer (TP-10).

Connect the vertical input of the scope be-
tween the anode of CR105 the detector diode
(TP-11) and ground.

Apply a 2.9875 MHz marker.

Adjust the sweep generator frequency to
center on the marker. Again, use as little
sweep generator output as possible to avoid
AGC action.

Adjust T115, T116, T117, T118, T119 and
T120 to obtain desired wave shape as shown
in figure 4-4-17. Adjust wave form for best
gain, symmetry, and 35 to 40 KHz nose band
width.

L. Com Seconrd {F Alignment

1.

2.

Connect sweep generator to the base of Com
second mixer T102 (TP-12).

Connect scope vertical input to the anode of
CR100, detector diode (TP-13) and ground.

Section 4 Page 8
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Adjust sweep generator to center the sweep
on the marker. Be sure to use the minimum
generator output to prevent AGC action.

Adjust T104, T105, T106, T107, T108 and
T109 for proper wave form as shown in fig-
ure 4-4-16. This adjustment is made to ob-
tain best gain, symmetry, and a 20 KHz
band width measured at the 2 dB down
points.

M. Ident Filter Alignment

1.

2.

Connect the receiver to the alignment setup
shown in figure 4-4-2.

Set up the ident signal simulator so as to
produce a Nav signal with 1020 Hz modula-
tion. Connect the simulator to the Nav an-
tenna jack.

Connect an oscilloscope to the speaker out
put of the ALPHA /360. Turn on the receiver
and adjust the oscilloscope sweep until the
1020 Hz fundamental frequency of the ident
tone can be observed.

The two slugs of 1110 are then adjusted
simultaneously until the minimum level of
ident tone is observed. When adjusting the
two slugs move each slug the same number
of turns each time. If one slug is moved 2
turns out towards one end the other slug
should be moved 2 turns out towards the
other end. Continne moving the two slugs
equal amounts until the point of minimum
tone cutput is reached.

The ident filter is now aligned. Turn off
receiver. Disconnect.

Model: ALPHA /360
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COM LF OSCILLATOR Model: ALPHA/360
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OSCILLATOR FREQUENCY TABLES
COM LOW FREQUENCY OSCILLATOR, ALL CONDITIONS

Dial Reading Crystal & Qutput Freq. Dial Reading Crystal & Output Freq.
00 21.437 MHz - 1 KHz 5 20.937 MHz = 1 KHz
05 21.387 MHz — 1 KHz a5 20.887 MHz = 1 KHz
1 21.337 MHz — 1 KHz 6 20.837 MHz =~ 1 KHz
15 21.287 MHz — 1 KHz 65 20,787 MHz = 1 KHz
2 21.237 MHz = 1 KHz 7 20,737 MHz - 1 KHz
25 21,187 MHz = 1 XHz 75 20.687 MHz =~ 1 KHz
3 21.137 MHz — 1 KHz 8 20637 MHz = 1 KHz
35 21.086 MHz - 1 KHz 85 20.587 MHz = 1 KHz
4 21,037 MHz - 1 KHz 9 20.537 MHz = 1 KHz
15 20987 MHz - 1 KHz 95 20487 MHz = 1 KHz

COM HIGH FREQUENCY OSCILLATOR
COM RECEIVE
Dial Reading Crystal Freq. Osc. Output Freq.
118 70.7185 MHz = 2.5 KHz 141,437 MHz — 5 KHz
119 71.2185 MHz = 2.5 KHz 142,437 MHz = 5 KHz
120 71.7185 MHz = 2.5 KHz 143.437T MHz = 5 KHz
121 72.2185 MHz - 2.5 KHz 144.437 MHz — 5 KHz
122 727185 MHz — 2.5 KHz 145437 MHz = 5 KHz
123 73.2185 MHz = 2.5 KHz 146.437 MHz — 5 KHz
124 73.7185 MHz — 2.5 KHz 147.437 MHz — 5 KHz
125 74.2185 MHz = 2.5 KHz 148.437 MHz — 5 KHz
126 74,7185 MHz — 2.5 KHz 149.437 MHz = 5 KHz
127 752185 MHz = 2.5 KHz 150.437 MHz = 5 KHz
128 757185 MHz = 2.5 KHz 151.437 MHz = 5 KH=z
129 76,2185 MHz = 2.5 KHz 152.437 MHz = 5 KHz
130 76.7185 MHz — 2.5 KHz 153.437 MHz = 5 KHz
131 T7.2185 MHz = 2.5 Kz 154.437 MHz — 5 KHz
132 71.7185 MHz = 2.5 KHz 155437 MHz = 5 KHz
133 78.2185 MHz - 2.5 KHz 156.437 MHz — 5 KHz
134 78.7185 MHz = 2.5 KHz 157.437 MHz — 5 KHz
135 79.2185 MHz — 2.5 KHz 158.437 MHz — 5 KHz
| COM TRANSMIT
Dial Reading Crystal Freq. Osc. Output Fregq.
118 69.7185 MHz — 2.5 KHz 189.437 MHz = 5 KHz
119 70.2185 MHz = 2.5 KHz 140.437 MHz = 5 KHz
120 70.7185 MHz = 2.5 KHz 141.437 MHz = 5 KHz
123 71.2185 MHz — 2.5 KHz 142.437 MHz =~ 5 KHz
122 71.7185 MHz = 2.5 Kllz 143.437 MHz = 5 KHz
123 72.2185 MHz = 2.5 KHz 144437 MHz = 5 KHz
124 727185 MHz — 2.5 KHz 145.437 MHz = 5 KHz
125 73.2185 MHz = 2.5 KHz 146.437 MHz — 5 Kz
126 73.7185 MHz = 2.5 KHz 147.437 MHz = 5 KHz
127 74.2185 MHz = 2.5 KHz 148.437 MHz — 5 KHz
128 74.7185 MHz = 2.5 KHz 149.437 MHz — 5 KHz
129 752185 MHz = 2.5 KHz 150437 MHz — 5 KHz
130 75.7185 MHz = 2.5 KHz 151437 MHz = 5 Kllz
131 76.2185 MHz =+ 2.5 KHz 152,437 MHz — 5 KHz
132 76.7185 MHz — 2.5 KHz 153.437 MHz — 5 KHz
133 77.2185 MHz — 2.5 KHz 154,437 MHz = 5 KHz
134 777185 MHz — 2.5 KHz 155.437 MHz = 5 KHz
135 78.2185 MHz — 2.5 KHz 156.437 MHz = 5 KHz
Figure 4-4-10
Model: ALPHA/360 COM OSC. FREQ. TABLES
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OSCILLATOR " FREQUENCY TABLES
NAV LOW FREQUENCY OSCILLATOR

Dial Reading Crystal & Oulput Freq. D,
0 28.167 MHz = 1 KHz
1 28.067 MHz - 1 KHz
2 27.967 MHz + 1 KH=z
3 27.867 MHz - 1 KHz
4 27.767 MHz = 1 KHz
5 27667 MHz = 1 KHz
6 27.567 MHz + 1 KHz
7 27467 MHz =+ 1 Kiiz
8 27.367 MHz + 1 KHz
9 27.267 MHz = 1 KHz

NAV HIGH FREQUENCY OSCILLATOR

Dial Reading Crystal Freq. Osc. Output Freq.
108 69.5775 MHz + 2.5 KHz 139.155 MHz + 5 KHz
109 70.0775 MHz = 2.5 KHz 140.155 MHz = 5 KHz
110 70.5775 MHz = 2.5 KHz 141,155 MHz =+~ 5 KHz
111 71.0775 MHz = 2.5 KHz 142,155 MHz -~ 5 KHz
112 715770 MHz = 2.5 Kz 143.155 MHz + 5 KHz
113 72.0775 MHz - 2.5 KHz 144.155 MHz = 5 KHz
114 725775 MHz — 2.5 KHz 145.155 MHz = 5 KHz
115 73.0775 MHz -+~ 2.5 KHz 146.155 MHz = 5 KHz
116 73.5775 MHz — 2.5 KHz 147.155 MHz = 5 KHz ~
117 74.0775 MHz = 2.5 KHz 148.155 MHz = 5 KHz

Figure 4-4-11
NAV QSC. FREQ. TABLES Model: ALPHA/360
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Figure 4-4-16 Figure 4-4.17
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1. General

It is assumed that the technician performing
any troubleshooting or repair work on the unit is
familiar with the principles of aviation electronics
and the procedures of troubleshooting electronic
equipment. It is further assumed that he has a
working knowledge of transistorized circuitry and
the use of all the normal test equipment fourd in
the field.

The primary aids to troubleshooting the radio
are the DC Voltage Measurements given in Table
4-5-1, the Component Location Information (fig-
ures 4-5-7 through 4-5-9), and Schematic Dia-
grams (Figures 4-5-2 through 4-5-6 and 4-5-10).

The use of the above aids will help locate and
correct most problems. It should be remembered
that a thorough knowledge of the theory of op-
erating is an absolute must for troubleshooting.
A logieal troubleshooting procedure is the best
assurance of a rapid solution. The maintenance

gﬁmﬁ@lﬁxwur own risk. Unauthorized reproduction is prohibited.
¢, all rights reserved.
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A!l voltages shown in this table must be measured supply should be set to 850 VDC. A variation of
with 2 VIVM, The input voltage to the radio + 20% of the measured voltage from those listed
should be set at 13.75 VDC and the 8.5 VDC power may be considered normal.

500 microvelt signal on ap-

Raf. Control propriate  frequency  with Notes
No, Setting No Signal Conditien modulation as noted.

E B ¢ E B c
Q100 1.3 1.8 8.1 0.3 1.0 8.4 1.3 KHz, 30% modulation
Q101 1.3 2.1 6.8 0.2 0.9 8.1 1.3 KHz, 309% modulation
Q102 2.0 2.6 7.9 2.0 2.9 8.0 1.3 KHz, 30% modulation
Q103 14 2.1 6.8 0.3 0.9 8.2 1.3 KHz, 30% modulation
Q104 14 2.1 6.9 0.3 0.9 82 1.3 KHz, 30% modulation
Q105 3.4 4.1 8.4 34 41 8.4 1.3 KHz, 30% modulation

SQ & VOL
Q106 Cw 2.3 3.0 8.5 1.1 1.7 8.5 1.3 KHz, 30% modulation
SQ & VOL

Q108 CCW 3.0 3.1 8.5 1.3 KHz, 30% modulation
Q107 5Q CW 2.2 2.7 4.2 1.0 1.5 7.4 1.3 KHz, 30% modulation
Q107 3Q CCw 1.0 1.5 8.0 1.3 KHz, 30% modulation
Q108 3Q CW 8.5 8.5 23 8.5 8.5 1.1 1.3 KHz, 305 modulation
Q106 CCW 3.0 3.1 8.5 1.3 KHz, 30% modulation
Q109 0 0.6 5.0 0 0.6 5.0 1.3 KHz, 305 modulation
QI10 0 0.6 6.6 0 0.5 6.3 1.3 KHz, 30% modulation
Q111 7.2 6.6 0.6 6.9 6.3 0.5 1.8 KHz, 309% modulation
Q112 0 0.6 7.2 0 0.5 6.9 1.3 KHz, 30% modulation
Q113 6.9 7.2 13.8 6.8 6.9 13.8 1.8 KHz, 309 modulation
Q114 6.9 7.2 0 6.8 6.9 0 1.3 KHz, 30% modulation
Q115 1.1 1.5 81 0.1 0.8 8.4 0° omni signal
Q116 1.2 2.0 6.9 0.1 0.7 83 0° omni signal
Q117 0.8 14 7.5 0.8 14 7.7 0° omni signal
Q118 1.3 2.0 6.9 0.1 0.8 3.3 0° omni signal
Q119 1.8 2.5 7.8 1.8 2.5 7.8 0° omni signal
Q120 3.5 4.2 8.4 3.5 4.2 8.4 0° omni signal
Q121 2.1 2.6 8.5 0.8 1.3 8.5 0° omni signal
Q122 3.2 25 0 16 G.9 0 0° omni signal
Qi23 VOL CW 2.3 2.9 8.5 1.2 1.8 8.5
Q123 VOL CCW 2.6 31 85
Q124 13.8 12.8 3.5
Q125 4.8 5.3 12.8
Q126 4.8 5.4 8.5

Figure 4-5-1
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NAV HF OSC.
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Figure 4-5-3
NAV LF OSsC.
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Model: ALPHA /360 COM LF OS5C.
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Ref. No. Part No. Description Ref, No. Part No. Description
A-360 A-360
GAPACITORS G198 48 Disc, 0.1 mfd, +80%—20%
G & bedine cmean
c100 16  Trimmer, 0.7:5 pfd isc, 0.1 mid,
1 5  Gimmick, 1.0 pfd, 10% c133 2% N220 Disc, 100 pfd, 10%
c102 16  Trimmer, 0.7.9 p €200 9  Gimmick, 1.8 p fdm%
€163 4  Gimmick, 0.82 pfd 10% c201 2%  N220 Disc, 100 p
104 16  Trimmer, 0.7-9 pfd c202 48 Disc, 0.1 mid, +80"
c105 & Gimmick, 0.82 pfd 10% 203 48  Disc, 0.1 mfd, +80%—20%
c106 16 Trimmer, 0.7-9 pfd C203 32 Z5F Disc, 220 pfd, 10%
c107 5 Gimmick, 1.0 pfd 10% C205 52 Aluminum Electrolytac. 64 mfd, 4 VDC
C108 16 Trimmer, 0.7-5 pfd c286 32 Z5F Disc, 220 pfd, 10%
c108 32 Z5F Disc, 220 pfd 10% c207 51 Aluminum Electrolytlc. 2.5 mfd, 16 VvDC
c110 11 NPQ D-sc 2.2 pid, 10% C208 52 Ajuminum Electrolytic, 64 mfd, 4 VvDC
cim 40  X5R Disc, 0001 mid, 10% c209 48  Disc, 0.1 mfd, +80%—20%
c112 32 Z5F Disc, 220 pfd, 10% c2ip 40  X5R Disc, 0.001 mfd, 10%
c113 12 Gimmick, 3.9 pfd, 10% G211 50 0.47 mfd, Mylar
c114 40 X5R DiSC, 0.001 mfd, 10% C212 50 0.47 mfd, Mylar
c115 48 Disc,0.1 mfd, ~80% 20% €213 ® X5 Disc, 0001 mid
C118 48 Dise, 0.1 mfd, - 80% - 20% €213 54  Aluminum Erectrolytnc, 125 mfd, 16 vBC
c117 40 XSR 'Dise, 0.001 mid, 10% G215 45 Disc, méd, 20%, 25 VDC min.
c118 40  X5R Disc, 0.001 mid, 10% c2e 45 Disc, 0.01 mfd, 20%. vDC
c119 32 25F Disec, 220 pfd, 10% Cz17 48 Disc, 0.1 mid, %—20%, 12 VDC
c120 12 Gimmick, 39 pfd. 10% cz18 32 Z5F Disc, 220 pfd. 10%
(k] 49 Alum. Elect. of, 10%, 40V cz13 32 Z5F Disc, 220 pfd, 10%
c122 £8 Disc, 0.1 mid, -B80% —20% C220 48 Disc, 0.1 mifd, —BO%—?D%. 12 VDC
C123 28 NPO Disc, 82 pfd, 10% G221 48 Disc, 0.1 mfd, ~80%—20%
ci24 48 Disc, 0.1 mid, -+ £0%—20% C222 32 Z5F Disc, 220 pfd, 10%
c125 48  Disc, 0.1 mfd, +80%—20% .
Cc12§ 29 N220 Disc, 100 pfd, 10% €301 40 X5R Disc, 0.001 mfd, 10%
c127 a8 Disc, 0.1 mid, —80—20% Cca02 Unassjgned
128 7 Gimmick, 1.2 pfd, 10% £303 Unassigned
€129 26 N22p Disc, 100 pfd, 10% €304 41  Feedthrough, 0.001 mfd
c130 48  Disc, 0.1 mfd, +80%—20% €305 13 NPO Disc, 12 pfd, 10%
c1n 29 N220 Disc, 100 pfd, 10% cie Unassigned
€132 48 Disg, 0.1 mid, +80%—20% c30y 21 NPO Disc, 18 pfd, 10%
c132 7 Gimmick, 1.2 pfd, 10% czo08 41  Feedthrough, 0.001 mfd -
€134 29 N22p Disc, 100 pfd, 10% c309 41  Feedthrough, 0.001 mfd
€135 48 Disc, 0.1 mfd, +B0%—20% c3to 41 Feedthrough, 0.001 mfd
C136 48 Disc, 0.1 mfd. +B0%—20% c311 41 Feedthrough, 0.001 mfd
c137 48 Disc, 0.1 mfd, —80%—20% c312 41 Feedthrough, 0.001 mfd
cias 29 N220 Dise, 100 ptd, 10% £in 40 XER Disc, 0.001 mid, 10%
c133 48 Disc. 0.1 mfd, ~+80%—20% G314 40 X5R D:sc 0.901 mfd 10%
c120 8  Gimmick, 1.5 pfd. 10% €315 4% Feedthrough, 0001 mfd
€141 26 N220 Disc, 100 pfd, 10% C31% 15  Trimmer, 0.8-6 pfd
c142 48 Disc, 6.1 mfd, - 80%H—20% c317 41 Feedthrough, 0.0¢1 mfd
£143 48 Disc, 0.1 mfd, = 80%—20% C318 5  Gimmick, 1.0 pfd, 10%
c144 48 Disc, 0.1 mfd, +80%—20% C31% 41 Feedthrough, 0.001 mfd
c14s 52 Aluminum Electrolytic, 64 mfd, 4 vDC c320 15 Trimmer, 0.8-6 pfd, 10%
C146 40 X5R Disc, 0.001 mfd, 10% cin 41 Feedthrough, 0.001 mfd
C347 49 Aluminum Electrolytic, 1 mfd, 40 VDC C322 i1 Feedthrough, 0.001 mfd
Cc1a8 53 Aluminum Electrolytic, 64 mfd, 10 vDC c323 7 Gimmick, 1.2 pfd, 10%
c149 48 Disc, 0.1 mfd, +B0%—20%, 12 VDC Cca24 41 Feedthrough, 0.001 mfd
c150 48  Dise, 0.1 mfd, +80%—20%, 12 VDC €325 15 Trimmer, 0.8-6 pfd
€151 48 Disg¢, 0.1 mfd, +80%—20% c32e 41 Feedthrough, 0.001 mid
¢152 45  Disg, 0.0l mfd, 20 -, 25 VDC £az27 41  Feedthrough, 0001 mfd R
€153 48 Disc, 0.1 mfd, +B0%—20% c328 41 Feedthrough, 0.001 mid
€154 49 Aluminum Electrolytic, 1 mfd, 40 VDC c329 41 Feedthrough, 0.001 mfd
155 46  Mylar, 0.022 mfd, 10 VDC min. c330 41  Feedthrough, 0.001 mfd
€156 43 Mylar, 0.6015 mfd, 10 VDC min. Cca31 41 Feedthrough, 0.001 mfd
c157 40  X5R Disc, 0,001 mfd, 19% £332 41 Feedthrough, 0.001 mfd
Ci58 34 Z5F Disc, 470 pfd, 109 £333 41 feedthrough, 6.001 mfd
C159 40 X5R Disc, 0.001 mtd, 10% ci34 a1 Feedthrough, 0.001 mfd
C160 55 Aluminum Electroiyhc 250 mfd, 16 VDC C£a3s 41 Feedthrough, 0.001 mfd
c161 57 Aluminum Electrolytic, 2500 mfd, 10 VDC c33e 24 NPO Disc, 33 pfd, 10%
C182 16 Trimmer, 0.7-9 pfd €337 Unassigned
C163 1 Gimmick, 056 pfd 10% case 18 NPO Disc, 12 pfd, 10%
c164 16 Trimmer, 0.7-9 pfd
C165 2  Gimmick, 047 pfd, 10% caot 44  Z5F Disc, 0.003 mfd, 20%
c168 16  Trimmer, 0.7-9 pfd c402 32 Z5F Disc, 220 pfd, 10%
C167 2 Gimmick, 0.47 pfd, 10% c403 41 Feedthrough, 0 001 mfd
C188 16  Trimmer, 0.7.9 pfd c404 41 Feedthrough, 0.001 mfd
C169 1 Gimmick, 056 pfd 10% C405 44 Z5F Disc, 0.003 mfd, 20%
c17e 16 Trimmer, 0.7-9 pfd £a06 26 N1550 Disc, 47 pfd, 10%
cin 32 25F Dugc. 220 pfd, 10% c407 41  Feedthrough, 0.001 mfd
c172 11 NPQ Dise, 2.2 pfd, 10% c408 a1 Feedthrough, 0001 mid
c173 40 X5R Disc, 0.001 mfd, 10% c4p9 41 Feedthrough, 0.001 mfd
c174 13 Gimmick, 3.9 pfd, ca1e 41  Feedthrough, 0.001 mfd
c1 40 XSR Disc, 0.001 mfd, 10% can 31  NI500 Disc, 180 pfd, 10%
176 40  X5R Disc, 0.001 mfd, 10% Ca12 41 Feedthrough, 0.0001 mfd
c177 40 X5R Disc, 0.001 mfd, 10% Ca13 31 N1500 Disc, 180 pfd, 10%
C178 48  Disc, 0.1 mid, +80% cats 41  Feedthrough, 0.001 mfd
C179 43 Disc, 0.1 mfd, +80%—20 cai1s 31  M1500 Disc, 180 pfd, 10%
ci1so0 13 Gimmick, 3.9 pfd, 10% ca16 41  Feedthrough, 0.001 rmf
cin 28 NPO Disc, 82 pfd. 1 €417 31 N1500 Disc, 180 pfd, 10%
ci182 42  Disc, 0.1 mfd, +80%-20 catn 41 Feedthrough, 0.001 mid
c183 48 Disc, 0.1 mfd, +20%—20% ca1g 41 Feedthraugh, 0.001 md
C184 48 Disc, 0.1 mfd, + €420 41 Feedthrough, 0.001 mfd
C185 x N220 Disc, 100 pfd, 10% can 41 Feedthrough, 0.001 mfd
C188 9 Gimmick, 1.8 pfd, 10% C422 41 Feedthrough, 0.001 mfd
c187 2%  N220 Dise, 100 pfd, 109% 423 41 Feedthrough, 0.061 mfd
Ci138 43 Dise, 0.1 mfd + B0%—209% 424 41 Feedthrough, 0.001 mfd
€189 48 Disc, 0.1 mfd, +B0%20% €425 41  Feedthrough, 6.001 mfd
a 48  Dise, 0.1 mfd, +30%—20% €426 41  Feedthrough, 0.001 mfd
c191 48 Disc, 0.1 mfd, +80%—X1% Cazr £1 Feedthrough, ¢ 001 mifd
c192 29  N220 Disc, 100 pfd, 10% Cazs 41  Feedthrough, 0.001 mfd
c133 9  Gimmick, 1.8 pfd, 10% €42y 41 Feedthrough, 0.001 mfd
c194 29 N220 Dlsc 100 pid, 10% ca3p | Unassigned
(4} ] 48 Disc, 0.1 mfd + B0%—20% can Unassigned
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GEnave Genave L
Ret. No. Part No. Description Ref. No. Part No. Description
A=360 A-360
-/
cia 40  X5R Disc, 0,001 mfd, 10% Ca5% 3  Trimmer, 7-100
<302 Unassi| 47 Z5F Disc, 0.05 mid, 10%
€303 41 Feedthrough, 0.001 mfd (.3 41 eedthrough, 0.001 mifd
G504 41 Feedthrough, 0.001 mifd Co%2 32 Z5F Disc, 220 pid, 10%
G505 40  X5R Disc, 0.001 mfd, 10% cos 47 Z5F Disc, 0.05 mid, 10%
G506 19 NPO Disc, 12 pfd, 10% Co%4 4L Feedthrough, 0.001 mfd
[~ 41 Feedthrough, 0.001 mfd C985 32  Z5F Disc, pfd, 10%
C588 4] Feedthrough, 0.001 mfd G 37 Trimmer, 24-200 pid
C5e9 41 Feedthrough, 0.001 mfd G967 37  Trimmer, 24-200 pfd
cs10 20 NPO Disc, 15 pfd, 10% Cobt 33 Trimmer, %3-400
b<13} 41 Feedthrough, 0.001 mfd C969 36  Trimmer, 7-100
c512 41 Feedthrough, 0.001 mfd c970 23 NPO Disc, 27 pfd, 10%
C513 41 Feedthrough, 0.001 mfd can 25 NPO Disc, 39 pfd, 10%
Ci14 40 XSR Disc, 0,001 mfd, 10% car2 23 NPO Disc, 27 pfd, 10%
€515 41 Feedthrough, 0.001 m#d coma Unassigned
G518 15 Trimmer, 0.8-6 pfd COILS
517 41 Feedthrou%h. 0.001 mfd Lioe 58 input Filter
c518 1 Gimmick, 0.5 pfd, 109% Lol 73 Input Filter
C519 41 Feedthrough, 0.001 mfd Lig2 73 Input Filter
C520 40  X5R Disc, 0.001 mfd, 10% Lie3 73 Input Filter
c521 15 Trimmer, 0.85 pfd Lios 60 Input Filter
C522 3 Gimmick, 0.68 pfd, 10% L105 61 Input Filter
c523 18 Trimmer, 0.8 pfd Lio6 Input Filter
€524 Unassigned Lioz 62  Input Filter
L108 62 {nput Fiiter
cel 44  Z5F Disc, 0.003 mfd, 20% L109 63 Input Fitter
cs02 a3 Z5F Disc, 330 pfd, 10% Li1e 64 Ident. Notch Filter
€603 41 Feedthrough, 0.001 mfd Lin Unassigned
C504 41 Feedthrough, 0.001 mifd .
G605 44 I5F Disc, 0.003 mfd, 209% L3o1 72 Comm. HF Osc, Tuning
C606 ) NPC Dise, 39 pfd, 10% Unassigned
Cs0? 41 Feedthrough, 0.001 mfd L3063 73  Comm. HF Osc, Filter
(=T ] 41 Feedthrough, 0.001 mfd L34 73 Comm. HF Osc. Filter
G503 41  Feedthrough, 0.001 mfd L3os 74 Comm. HF Osc. Filter
<810 41 Feedthrough, 0.001 mfd 1306 65 Comm. HF Osc. Tuning
oSN 4 Feedthrough, 0.001 mfd L3e7 Unassigned
Ce12 41 Feedthrough, 0.001 mfd
CE13 0 N1500 Disc, 150 pfd, 10% L401 Unassigned
C6135 41 Feedthrough, 0.001 m# L402 Unassigned
C61 20 NI1500 Disc, 150 pfd, 10% L403 70 Comm, LF Osc. Filter
C618 41 Feedthrough, 0. m L404 70 Gomm. LF Osc. Filter -
20 N1500 Disc, 150 pfd, 10% L40S 70 Comm. LF Osc. Filter
Cc618 41 Feedthrough, 0.001 mfd Laos 71 Comm. LF Osc. Filter
Cé14 30 NI500 Disc, 150 pfd, 10% L7 Urassigred
c&20 Unassigned
L3o1 72 Nav. HF Osc. Tuning
can 41 Feedthrough, 0.001 mifd L1502 Unassigned -
Can2 41  Feedthrough, 0.001 mid Lsos Unassigned
Cag3 32 Z5F Disc, 220 pfd, 10% LS04 73 Nav. HF Osc. Filter e
C904 32 Z5F Disc, 220 pfd, 10% LSos 73 Nav. HF Osc. Filter
C905 32 Z5F Disc, 220 pfd, 10% L508 74 Nav. HF Osc. Filtar
C906 32 25F Disc, 220 pfd, 10% Ls07 Unassigned
car 40 XS5R Dise, 0.001 mid, 10%
G90n 40 XSR Disc, 0.001 mfd, 109 Let Unassigned
G909 18 NPO Disc, 10 pfd, 10% LEg2 Unassigned
G910 15 Trimmer, 0.8-6 pfd L6843 68 Nav. LEHOSC. Filter
cn 10 Gimmick, 2.2 pfd, 10% L604 68 Nav. LF Osc. Filter
c912 10 Gimmick, 2.2 pfd, 10% Ls0S 658 Nav. LF Ose. Filter
C913 19 NPO Disc, 12 pfd, 10% Ls0s 69 Nav. LF Osc. Filter
£914 15 Trimmer, 0.8-6 pfd B
C£915 15 Trimmer, 0.8.6 pfd L1901 83 =xiter Filter
cI18 21 NPO Disc, 18 pfd, 10% L1902 a3 =Xxiter Filter
a7 32 25F Disg, 220 pfd, 10% L3903 a4 Xiter Fil
C918 2 Z5F Disc, 220 pfd, 10% L904 a4 xiter Filter
c9s 22 NPO Disc, 22 pfd, 10% L90S a4 Exiter Filter
Ca20 22 NPO Disc, 22 pfd, 109 L90% 83 Exiter Filter
cs21 41 eedthrough, 0.001 mfd L9097 a4 Exiter Filter
C822 41 eedthrough, ¢.001 mfd L9838 83 Exiter Filter
[w:rx] 32 25F Disc, pfd, 10% L9 82 Exiter Qutput
Co24 41 Feedthrough, 0.001 mfd Lyia 81 Exiter Tuning
c9zs 41  Feedthrough, 0.001 mfd 80  Matching Coil
C32% isc, 220 pfd, 10% 2 Unassigned
[-rad NPO Disc, 15 pfd, 10% L3 79 Matching Coil
Ccs28 15 Trimmer, 0.8-6 pfc 4 77 Transmitter Filter
cs9 F Disc, 220 pfd, 10% L3S 77 Fransmitter Filer
Cie 41 Feedthrough, 0.001 mfd LIts 78 Transmitter Filter
ot 41 eaedthrough, 0.001 mfd L917 Unassigned
32 I5F Disc, pfd, 10% Lo18 Unassigned
C313 32 Z5F Dige, 220 pfd, 10%
C334 }.g ¥P0 Dusc.uiai:spfdfa 10% " DIODES
£935 rimmer, 0. p CR10% 9 Germanium, General Purpose IN34
G336 19 NPO Disc, 12 pfd, 10% CR1I 54  Germanium, General Purpose 1N34
£93r 9 Gimmick, 1.8 pfd, 10% CR182 95 Silicon, High Frequency Switching FD 1936
Co3s 15 Trimmer, 0.86 pfd CR163 35  Silicon, High Frequency Switching FD 1936
Ca39 8 Gimmick, 1.5 pfd, 10% CR184 34  Germanium, General Purpose IN34
€948 21 NPO Disc, 18 pfd, 10% CR10S 54 Germanium, General 1N3¢
cadt 15 Trimmer, 0.8.6 ?fd CRT06 95  Silicon, Migh Frequency Switching FD 1936
£342 9 Gimmick, 1.8 pfd, 10% CRi97 97  Silicon, Zener, 24 VDC =10% 1 W
s & Gimmick, 1.5 pfd, CRiss 99 Silicon, Zener, 56 VDC *10% 1 W
C944 20 NPO Disc, 15 pfd, 10% CR1®3 9% Silicon. General Purpose, 25V, 0.2 amp
Co45 15 Trimmer, 0.26 pfd CR119 Unassigned
R R L S eam
rmmer, pfd, 10 3 Silicon, High Frequency Switching FD 1936
c948 14 NPO Disc, 4.7 pfd, CRM2 %5 Siticon, High Frequency Switching FD 193
C3 rrd NPO Disc, 22 pid, 10% GRS 9% Silicon, High Frequency Switching FD 1935
c5 Z5F Disc, 220 pfd, 10% 9% Silicon, High Frequency witching FD 1936
CIs1 32 I5F Disc, 220 phd, 10% CRIS 95 Silicon. High Frequency Switching FD 19%
C952 14 NPC Dise, 4.7 pfd, 10% CRIS B Silicon, High Frec witching FD 1536 .
€333 20 NPO Dise, 15 pfd, 109% CR387 a5 Silicon, High Frequency Switching FD 13% -
Co58 41 Feedthrough, 0.001 mfd CR3 o5 Silicon, High Frequency g FD 1936
Css55 a7 Z5F Disc, 0.05 mid, 10% CRNS 95 Silicon, High Frequency Swi g FD 1936
C56 2 I5F Disc, 299 pfd, 10% CR318 95 Silicon, High Frequency Switching FD 1936
Css57 32 I5F Disc, 220 prd, 10% CRN1 95 Sificon, High Freguency Switching FD 1935
G358 37 Trimmer, 53-300 pfd CRMN2 95 Silicon, High Frequency Switching FD 193
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Ref. No. Part No. Description Ref. No. Part Ne. Description
A-368 A-368
CR313 95 Silicon, High Frequency Switching FD 193 R145 209 15K, 10%, 1= W
CRI14 g5 Silicon, High Frequency Switching FD 193% R146 200 15K, 10%, 12 W
CR315 o5 Silicon, Hign Frequency Switching FD 1936 R147 2]8 27K, 10%, 2 W
CR31¢ 95 Silicon, High Frequency Switching FD 193 R148 218 27K, 10%, 1o W
CR317 95 Silicon, High Freguency Switching FD 1936 R149 202 27K, 10%, 12 W
CR3N 95 Silicon, High Frequency Switching FD 1936 R150 211 2K, 10%, 1o W
CR31% 95 Siticon, High Frequency Switching FO 193 R1S1 196 ohms, 10%, & W
CR 95 Silicon, High Frequency Switching FO 1936 R152 204 39K, 10%, = W
CRan Unassigned R1S3 210 18K, 10%, 12 W
R154 202 27K, 10%, 1o W
CR401 95 Silicon, High Frequency Switching FD 193 R155 201 22K, 10%, ¥ W
CR402 95 Silicon, High Frequency Switching FD 1936 R1S& 209 15K, 10%, 2 W
CR43 95 Silicen, High Frequercy Switching FD 1936 R1S7 203 33K 10’9&, B w
CR404 95  Silicon, High Frequency Switching FD 1336 RISE 217 100%, 10%, % W
CR405 95 Siticon, High Frequency Switching FD 1936 R159 205 47K, 10%, 1= W
CR406 95 Silicon, High Frequency Switchi FD 1936 8] ] 200 15K, 10%, 2 W
CR4g7? 95 Silicon High Frequency Switching FD 1936 R181 221 22 ohms, 10%, 2 W
CR408 95 Siticon, High Fregquency Switching FD 1936 R152 21 22 ohms, 10%, 2 W
CRa0S a5 Silicon. High Frequency Switching FD 1936 R163 205 47K, 10%, 1= W
CR41D a5 Silicon, High Frequency S\mtchmg FD 1936 R1G4 197 1K, 10%, o W
CRan 25 Silicon, HIgh Frequency Switching FD 1936 R16S 207 8.2K, 10%, 12 W
CRa12 95 SI|ICOﬂ, High frequency Switching FD 1936 R166 190 220 ohms, 10%, o W
CR413 95 Silicon, High Frequency Switching FD 193 R1E7 186 82 ohms, 10%, ¥z W
CR414 95 Silicon, High Frequency Switching FD 1936 R168 187 1K, 10%, % W
CR415 95 Silicon, High Frequency Switching FD 1936 R169 150 220 chms, 10%, & W
CR416 95 S.Incon, High Frequency Switching FD 1936 R170 207 B.2K, 10%, ¥ W
CRa17 95 Silicen. High Frequency Switching FD 1936 R1M 190 220 ohms, 10%, %= W
CR418 95 Silicon, High Frequency Switching FD 1936 Ri72 182 10 ohms, 10%, 12 W
CR#13 15 Silicon, High Freguency Switching FD 193 R17] 182 10 ohms, 10%, 1% W
CR420 95 Silicon. High Frequency Switching FD 1936 Ri174 186 82 ohms, 10%, 12 W
CRa1 Unassigned RI17TS 187 1K, 10
RI176 205 47K, 10%, L W
CR5D1 25 Silicon, High Frequency Switching FD 1936 R177 190 220 ohms, 10%, 12 W
CR502 25 Silican, High Frequency Switching FD 193% R178 204 39K, 10%, 12 W
CRSGI o5 Silicon, High Frequency Switching FD 193 R179 190 220 ohms, 10%, 12 W
CRS84 25 Silicon, High Frequency Switching FD 1536 R180 184 47 ohms, 10%, Yo W
CR505 95 SHicon, High Frequency Switching FD 1938 R181 182 10 chms, 10%, ¥z W
CRS06 95 Silicon, High Frequency Switching FD 1936 R182 191 270 ohms, 10%, 12 W
CRS07 95 Silicon, High Frequency Switching FD 1926 R183 197 , 10%, e W
CRS08 95  Silicon. High Frequency Switching FD 1936 R184 190 220 ohms, 10% B w
CR509 95 Silicon. High Frequency Switching FD 1938 R18S 204 39K, 10%, 1o W
CR510 45 “ilicon High Frequency Switching FD 1336 R1EE 190 220 ohms, m%. 1 W
CRS11 Unassigned R187 182 1¢ ohms, 10%, 12 -
R183 151 270 shms, 10% ] w
CRs01 95 Silicgn, High Frequency Switching FD 1936 R183 197 1K, 10%, 12 W
gg% 95 Silican, High Frequency Switching FD 1936 g}g? % ;790Kol'ig|956, lx.qu%w"" w
95 Silicon, High Frequency Switching FD 1936 3
CRE04 95 Silicon, High Freguency Switching FD 1936 R192 190 220 ohms, 10%, 2 W
CRE0S 95 Silicon, High Freguency Switehing FD 1936 R193 191 270 ohms, 10%, 12 W
CRE06 95 Silicon, High Frequency Switching FD 1936 R134 205 47K 0%, Va2 W
CReQ? 95 Silicon, High Frequency Switching FD 1935 R135 205 47K, 10%, 1o W
CReE0S 95  Sili igh Freauency Switching FD 1938 R196 197 1K, 10%, i W
CRG09 95 3 High Frequency Switching FD 1936 R197 184 47 ohms, 10%, Vi W
g;:}l: 95 Eﬁllcon Hd'gh Frequency Switching FD 1936 ::g gg ;g&. 18%' % w
nassigne ' v
g : @ omoupay
CR01 9% Siticon, General Purpose, 25Y, 0.2 amp . .
CR902 Unassigned po R202 213 Variable, 25K, 20%
R203 217 100K, 10%, 2 W
RESISTORS R204 206 1.BK, 10%, o W
R100 187 100 ohms, 10%, 12 W R20S 197 1K, 10%, 12 W
R101 197 1K, 10%, 12 W R208 201 22K, 10%, 1 W -
R102 197 1K, 10%, 12 W R207 192 330 ohms, 10%, 12 W
R103 207 8.2K, 10%, = W R 195 560 ohms, 10%, 1% W
R104 190 220 ohms, 10%, > W R 192 330 ohms, 10%, & W
R105 136 82 ohms, 10%, 12 W R210 197 1K, 10%,
R106 157 1K, 10%, ¥2 W R211 197 1K, 10%, V> W
R107 190 220 ohms, 10%, ¥ W R212 198 Trimmer, 1K, _20%
R108 207 B.2K, 10%, 12 W R113 201 22K, 10%, 1&
R109 220 ohms, 10%, % W R4 10K, , 12 W
R110 82 ohms, 10%, 12 W R215 1 22K, 10%, 12 W
R 216 220K, 10%, Yz W R21§ 198 1K, 10%, 1= W
R112 182 10 ohms. m% 1% W R217 184 47 ohms, 10%, ¥ W
R113 182 10 ohms, 10%, w
R114 205 47K, m%_l:,; o R301 177 22K, 10%, % W
R115 201 2.2K, 10%, a2 W R302 175 1.5K, 120%, 1y W
Ri16 197 1K, 10%, Y2 W R203 170 330 ohms, 10%, 14 W
Ri17 204 33K, 10%, 12 W R304 170 330 obms, 10%, Va
R118 190 220 ohms, 10%, ¥ W R304 170 320 ohms, 10%, W W
R119 191 270 ohms, 10%, 12 W R30S 165 22 ohms, 10%, 14 W
i L ’ Eg; 12 gé":':K' kg 10%, 1 W
R1N 220 ohms, 10%, w onms, g
ME 04 Saonme. 10%. Ve R208 170 3% ohms, 10%, ¥ W
Ri23 190 270 ohms, 10%, ¥2 W R309 166 ms, 10%, 4 W
R124 182 10 ohms, 10%, 15 W R3i0 168 100 ohms, 10%, L W
R12S 182 10 ohms, 10%, L W R311 170 330 obhmns, 10%, 1 W
R1%6 191 270 ohms‘ m%, 1 W R312 170 330 ohms, 10%, 14 W
R127 187 1K, 10%, 15 W R313 170 330 ohms, 10%, 15 W
R128 190 220 ohms. lﬂ%. W Ri14 170 330 ohms, 10%, 1 W
R129 204 39K, 10%, Yo W RS 170 330 ohms, 10%, L W
R130 190 20 ohrns, 10%, 12 W RI6 170 330 obhms, 10%, ¥4 W
RIN 181 270 ohms, 10% 2w RN7 170 330 ohms, 10%, 4 W
R132 205 47K, 10%, 1o W RY18 170 330 ohms, 10%, ¥ W
R133 205 47K, 10%. ¥ W RIS 170 330 ohms, 0%, M W
R134 197 1K, 10%, 2 W R 170 330 ohms, 10%, ¥ W
R13S 184 47 ohms, 10%, ¥ W RIN 170 330 ohms, , Ya W
R13S 215 39K, 10%, w RY22 170 320 ohms, 10%, Ya W
R137 208 10K, 10%, Y2 W R323 170 330 ohms, 10%, %4 W
::g g; ﬁl& 1{12:. ’,%W RI24 170 330 chms, 10%, ¥ W
» 10 RXS 17 330 chms, 10%, w
Ri4e @2 Varidole, 35K =20%. with Switch o ° oo W
R141 57 100K, Ri26 170 33X ohms, 10%, ¥
Ria2 201 22K 10%. 15 w R327 170 330 ohms, 10%, Y W
R143 197 1K, 10%, & W R328 . unassggned
R144 213 Variable, ﬁK 20% R329 Unassigned
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Ref. N genave Senave
-Mo.  Fart Na. Description Ref.No.  Part No. Description
R4Q1 179 39K, 10%, % W
802 177 22K, 10%. 15 W Ties 22 Zmuzif
Eﬁ %g ﬁaohrr‘ns, 0%, ¥ W T106 "2, ::H;' :F
ohms, 10%., 14 W
Ra05 168 100 ohme, 105 1 w L7 24 23 gmHzlF
R40? 168 100 ohms. 10%, 7% W Tios 3 mitz IF
Ri02 168 100 ohms, 10%, 14 W Ti16 B GumHzr
Em igg 100 ohms, 10%, ¥4 W Ti11 %;’? %’ g'?nggt?#t
100 obms, 10%, ¥ W ™a .
RN 168 100 ohms, 10% 24 W 2 PemuziF
Ran 168 s ' Ti13 237 305 mHz IF
Réia 168 %% ohma! ig:f.’; 3: W TTH; g gu.sHmleF i
412 168 100 ohms, I0%, 14 W T e
RA15 163 100 ohms, 10%, ¥a W 1 B dmhz i
R41G 168 100 ohms, 10%, 4 W L 28 JmhziF
R417 168 100 ohms, 10%, 14 W His B oimmh
Rz 162 100 ohms, , Ti19 238 3 mHz IF
R4TO 168 100 ohme, %g%; “w H'ﬂ' = 3 mHz P
Ra20 168 100 ohms, 0%, % W Unassigned
Rezz s %33 gggz: %g%. 1 v\’g '{_m 67  Comm. LF Osc. Tuning
Re23 168 100 ohms, 10%, % W Unassigned
42 Unassigned T601 €6  Nav. LF Ose. Tuning
sg; ‘}gg 47K, 10%, ¥ W T602 Unassigned
22K ;
Foos i £ o'hrz;-?:.é'l;/;a,w% w gg; 239 Balanced Mixer LF Input
RE03 157 100 ohme, 10%, T4 W It 240 Balanced Mixer Qutput
R505 157 100 chms, 10%, 14 W Unassigned
R506 167 160 ohms, 10% Y% W
R507 167 100 chms, 10%, 14 W TRANSISTORS
Ring I67 100 ohme 195 1e W Qoo 222 Silicon, NPN, Blue, MPS 3563
REDg 180 49k aom 0%y Q101 22 Silican, NPN, Blue, MPS 3563
RE1D 172 820 ohms, 10%, Y4 W Q102 223 Silicon, NPN, White, MPS 3693
Redt 167 tog ohme 10w W Qo3 223 lican, NPN, White, MPS 3693
R512 167 100 ohms, 10%, ¥ W a4 223 Silicon, NPN, White, MPS 2653
R512 167 100 chms 10%. % W Qios 223 Siticon, NPN, White, MPS 3693
Rata 167 100 ohme. loo 1 W Qe 224 Siticon, NPN, Orange, MPS 65145
RE1S 167 100 ohme 1990 1F Qio7 224 silicon, NPN, Orange, MPS 85148
R31E 165 22 onms. 109010 W Q108 226 Silicon, PNP, Black, 2N 5086
RS17 167 100 ohms, 10%, 14 W £163 224 Silicon, NPN, Orange, MPS 65145
Re1s 167 100 ohme. 1ooe 1k w Qi 225  Silicon, NPN, Red, MPS 65138
RS1S Unassignéd e 538 Siicom New, (reciy 2, S8
ilicon, B 40514 -
W grumoay S B oI eus
6 2K, 10%, % W ilicon, , MJE 105
R903 181 47 ohme o T w qi15 222 Silicon, NPN, Blue, MPS 3563
R Romumhow HEEE g R
chme. 10%. 1a w ilicon, » White, MPS 3693 '
REOE 188 100 ohms, , Qie 2231 Silican, NPN, Whit
RE0T 168 100 ohme. 1gac 14 o Q138 23 Silicon, NPN. Whits, MPS 3093 -
RE08 168 100 ohms, 10%., 3% W Q120 233 Silicon, NPN, White, MPS 32693
REDS €8 100 ohms, 10% 14 W a2 224 Silicon, NPN, Orange, MPS 65145
w2 mam iy g8 & o sl
ohms. 10%, W ilicon, Orange, MPS 85148
RE12 168 100 ohme. 19oc 12 w 24 231 Silicon, PNP, MPS 081
R613 168 100 ohms, 10%, Ya W Q125 224 Silicon, NPN, Orange, MPS 65145
Re14 Unacsignaed g}g 224 Silicon, N:N, Orange, MPS 6514S
nassigne
Ra01 220 220 ohms, 10%, I W ix Unassigned
RS02 188 120 oh v Q129 Unassigned
gggi 184 a7 o?xmr:,s’légs%%vzww 9138 Urassigned
47 ohn
RO0S 166 4 ohmes 30%, v W as01 222 Silicon, NEN, Blus, MPS 3563 i
R R = oz S MNIREE
3 con .
15 1,‘(‘t:omrg?és’ :29&} 19 W Q304 Ulnlassi'gned Blue, MPS
poo L EORl ‘ am =
00 ohms, Sili
RE11 205 49K 109, w2 W Qag2 Unassigneg | © uer MPS 3563
B Rt asm
. : 222 Silicon, NPN, Blue, MPS 3563
R914 178 33K, 10%, asa2 iti ! Blue,
Rots ik oy mﬂ/g’qq’(,%y%vw 222 Elél:gsrir,gn!:zN, Blue, MPS 3563
Ro17 T e Qso1
3K, 22 Silicon,
R 174 12K 109 14 ase2 Dnassigned = o e MPS 63
RS1S ;gg 220 ohms, 10%, ¥ W
ohms, 10%, 14 W Qse1 227 Silicon, NPN, Yellow, MPS 6548
R831 47K, 10%, Q902 ilicon, . .
R222 178 33K, 0%, Y& W Qses =4 35”53:: Nm: E?.ﬂ?.“’n#"s"sas%“
RI23 174 12K, 10%, 1a W Q94 222 Silicon, NPN, Biue, MP5 3563
R924 169 ohms, 10%, ¥4 W ases 222 Silicon, NPN, Blue, MP5 3563
R925 163 220 ohms, 10%. Y4 W Qs 22 silicon, NPN, Blue, MPS 3563
R3%% 1 17K, Joec, %,%w% w Qse7 23 con, NPN, RE POWER PT 21334 (TRW Ki)
" ) Q308 icon, NPN, RF POWER PT 4133B (TRW Kit)
Ra28 e 18K o, Q903 233 con, NPN, RF POWER PT 4133C (TRW Kit)
ohms, 10%, 14 W Qo Unassigned
RI30 188 120 ohms, 10%, &= W st Unassigned
Egg; 133 332 ohms, 10%, & W &
202 27K, 10%. Yo W CHOKES
R334 B Bnssren = Y2 W REGIO Unassined
RIS 197 10K, 10%, 1 W RFG102 naseiened
RA36 181 68K, 10%, 4 W 2300 i i
ggg; ;gg éog '?hlirég% ID“J‘G. % W Z3o1 ;g g'.:? gplg’l‘(:
9K, . Yo W Z3o2 Unassigned
R399 184 47 ohms, 10%, 1o W C500 L i -
R340 184 47 ohms, 10%, 12 W RFCSOT i flf:a%‘fgﬁdl micro henry B
TRANSFORMERS 0y = Bras Chae Micro Henry ~
T100 234 225 mHz IF 902 %  Bias Choke
T101 234 225 mHz IF 7903 87  Bias Choke
T102 214 225 mHz IF 7904 8  Bias Ghok
Tioa 234 225 mHz IF Z905 + Unassigned
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Genave L Genave
Ref. No. Part No. Deascription Ref, No. Part Na. Description
A-288 A-J60
CRYSTALS Y508 122 27.467 mHz
Y301 159 79.2185 mHz Y609 121 27.367 mHz
Y3 1y 752108 mie 3 A
mHz nassi
Y304 156 77.7185 mHz En
Y305 155 77.2185 mHz LAMPS
Yioe 154 76.7185 mHz IL10% a1z Lamp, Backighting
Y7 153 76.2185 mHz [[8] -] 312 Lamp, Backlighting
Y308 152 75.7185 mHz
Y309 151 752185 mHz . SWITCHES
Y310 1 74.7185 mHz s101 212 Switch, Off]Gn, Part of R140
Yin 149 74.2185 mHz s201 250 Switch,
Y312 1 74.7185 mHz
Y313 147 73.2185 mHz SWiol 246 Switch, COM mHz
Y314 3 72,7185 mHz Swigi 247 Switch, COM kHz
Y315 145 72,2185 mHz SW501 248 Switch, NAV mHz
Y316 144 71.7185 mHz Sweot 249 Switch, NAY kHz
Y317 143 71.2185 mHz
Y318 1 707185 mHz MISCELLANEOUS
Yie 141 70.2185 mHz P 256 Connector, 12 Pin
Yizo 140 69.7185 mHz :113 g %nﬁr, ;nono ll:{ug, Iégn% Ssi"n‘anli(
vazt nassign n r, ono ug, She an
N JR F Gt gt
Y401 119 21,437 mHz nnector, in
vag2 118 21.387 mHz J103 255 Connector, 16 Pin
Ya03 117 21.337 mHz J185 254 Connecter, Phono Jack
Yapa 116  21.289 mHz 1106 254 Connector, Phong
Y405 115 21.237 mHz cvim 258 Cover, {Part of PIOI, J101, J102, and J103) .,
Yio5 114 21.187 mHz eatsi
Yaor I3 201w mhe HSss o3 etsink for 207
. mHz ink Q209
Y408 111 21037 mHz 15909 243 Heatsink, for
Y4i0 110 20.987 mHz K100 163 Relay, Antenna Switching
Ya11 109 20.937 mHz Kin 1 Reiay, Transmit/Receive
Y412 108 20.887 mHz
Y413 107 20.837 mHz HARDWARE
Y414 106 20.787 mHz 273 Grommel, Rubber, 5]16 " 1D, %” oD
Y415 105 20.737 mHz 274 Grommet, Rubber, %" O
Y418 104 20.687 mHz 275 Grommet, Rubber, Vs" 1D. 5/16" OD
Y817 103 20.639 mHz 276 Clamp, Cable, Nylon, 347
Y418 1p2 20.587 mHz 277 Shield {Center Rail)
Y419 101 20.537 mHz 278 Gear, Mitre, Nylon
Y420 100 20.436 mHz 272 Panel, Switch
Y421 Unassigned 280 Bracket, Bearing, {NAV)
281 Bracket, Bearing, (COM)
Y501 135 74.0775 mHz 282 Panei, Trim
Y502 138 735775 mHz 283 Panei, Sub
Y503 137 73.0775 mHz 284 Pansi, Rear
Y504 136 72.5775 mHz 285 Panei, Side
Y505 135 72.0775 mHz 286 Panel, Side (NAV Side)
Y508 134 715775 mHz 287 Panel, Side (COM Side)
Y507 133 710775 mHz 293 Panel, Top
Y508 132 70.5775 mHz 294 Guard, Filter
Y509 131 70.0775 mHz 298 Washer, Dial Drum
Y510 130 69.5775 mHz 299  Drum, Dial, COM mHz
Y511 Unassigned 300 Drum, Dial, COM kHz
301 Drum, Dial, NAV mHz
Yeo1 12 28.167 mHz 302 Drum, Dial, NAV kHz
YB02 128 28.067 mHz 303 Shaft, Dial’ Drum, Long
Y603 127 27.967 mHz 304  Shaft, Dial Drum, Short
YE0d 126 27.867 mHz 305 Gear Stop
YBO5 125 27.767 mHz 306 Knob, (NAV & COM YOL)
Y606 122 27.667 mHz 307 Knob, (Frequency Selectors)
Y&07 122 27.567 mHz 308 Mountmg Tray
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