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GENERAL INFORMATION

1-1. Introduction

This service manual contains all of the informa-
tion normally required to install, operate, and
maintain the GENAVE ALPHA /300 communica-
tions and navigation radio.

1-2. Description

The ALPHA /300 is a self-contained navigation
and communications radio complete with integral
regulated power supply and converter-indicator.
It is a completely solid state design utilizing 64
active silicon transistors. The ALPHA /300 fea-
tures a built-in Omni accuracy self-test, a fully
illuminated course deviation indicator, and an
ident filter.

The navigation and communication frequencies
are quartz crystal controlled and are selected on
two independent digital readouts. A front panel
NAV-COM switch selects the mode of operation
enabling instant conversion from one mode to the

other. In addition, when operating in the navi-
gation mode, internal electronic switching auto-
matically tunes the transmitter to the selected
communication frequency when the microphone
button is keyed. This enables the pilot to listen
on an Omni frequency as easily as he does using
simplex transmission.

The navigation receiver receives all 100 chan-
nels from 108.0 MHz to 117.9 MHz, including the
20 localizer channels. The converter-indicator is a
state-of-the-art design using solid state computer
circuitry and provides both Omni and Localizer
course indications.

The communications receiver covers 360 chan-
nels, spaced 50 KHz apart, from 118.0 MHz to
135.95 MHz. The communications transmitter is a
wide band solid-state unit modulated by an audio
system with audio bypass and pre-emphasis cir-
cuitry to provide the best quality, distortion free
transmission. B

1-3. Specifications
GENERAL:
WEIGHT: 5.3 ibs.
FRONT PANEL SIZE: 6127 X 317
DEPTH BEHIND PANEL: 127

INPUT POWER: Receive: 2.1 amps @ 14 VDC*
Transmit: 2.8 amps @ 14 VDC*

(*28 VDC adapter available)
NUMBER OF TRANSISTORS: 60 All Silicon
AUDIO AMPLIFIER: Sideton’e output: 50 mw

nom. into 600 ohms.

Cabin Speaker output: 6 watts nom. into
3/4ohm speaker

Auxiliary inputs: 2 (1 vrms will provide 6
watts output)

RECEIVER (Front panel switch selects Nav or
Com mode):

RECEIVER CIRCUIT: double-conversion, super-
heterodyne, crystal tuned

Navigation
FREQUENCY RANGE: 108.0 — 117.9 MHz

NUMBER OF CHANNELS: 100 (80 Omni and 20
Localizer) all crystal controlled

CHANNEL SPACING:
SENSITIVITY: 1-2 microvolts for 6db
-
gn nom. @ 30% modulation, 1000 Hz

100 kHz

PRIMARY IMAGE REJECTION

AUDIO OUTPUT: 6 watts nom. into 3/4 ohm
speaker; 50 mw. nom. into 600 ohm headset

AUTOPILOT OUTPUT: Standard

AGC: 3-6 db 10 - 30,000 microvolts
Communications:

FREQUENCY RANGE: 118.0 — 127.9 MHz

NUMBER OF CHANNELS: 100 all crystal con-
trolled

CHANNEL SPACING:
SENSITIVITY: 1-2 microvolts for 6 db
520 nom. @ 30% modulation, 1000 Hz

100 kHz

PRIMARY IMAGE REJECTION

AND SPURIOUS RESPONSES: —60 db nom.
SELECTIVITY —6 db 40 kHz

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

AUDIO OUTPUT: 6 watts nom. into'3/4 ohm
speaker; 50 mw nom. into 600 ohm headset

TRANSMITTER:

(May be operated Simplex, or Duplex with Nav
receive frequencies)

TRANSMITTER CIRCUIT: 6 stage, solid state,
crystal tuned

FREQUENCY RANGE: 118.0 — 127.9 MHz
NUMBER OF CHANNELS: 100 all crystal con-

& SPURIOUS RESPONSES: —60 db nom. troiled
SELECTIVITY: —6 db 40 kHz CHANNEL SPACING: 100 kHz
—60 db 200 kHz POWER OUTPUT: 8 watts PEP nom,
VOR ACCURACY: =2 degrees (2:3 watts carrier)
MODULATION, Audio processed, high level,
LOC ACCURACY: +v2 dot automatic limiting
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1-3. Specificetionso:

1-4. Equipment Supplied

1—ALPHA /300 Radio
1—Mounting Tray with Hardware
1—Cable Connector (12 Pin)
2—RF Connectors (1 short, 1 long)

0o

1-5. Equipment Required, But Not Supplied

a. 1—Microphone & Jack

Section 1 Page 2
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c. 1-—Navigation Antenna
d. Cabin Speaker and/or Headphones _/
e. Coaxial Cable, as required (RG 58A/U or
equivalent)
f. 1—250 ohm, 5 Watt Dimmer Pot (Optional,
See Installation Manual)
-
g
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DEPTH BEHIND PANEL: 12”

{NPUT POWER: Receive 2 amps @ 14 VDC*

Communications:

Transmit: 2.8 amps @ 14 VDC* FREQUENCY RANGE: 118.0 — 135.95 MHz
(*28 VDC adapter available) NUMBER OF CHANNELS: 360 all crystal con-
trolled
NUMBER OF TRANSISTORS: 64 All Silicon
UMBE ORS: 64 All Sili CHANNEL SPACING: 50 kHz

AUDIO AMPLIFIER: Sidetone output: 50 mw SENSITIVITY: 1-2 microvolts for 6 db

nom. inte 600 ohms.

Cabin Speaker output: 6 watts nom. into
34 ohm speaker

s+n

nom. @ 30% modulation, 1000 Hz
@ 30% modutation, 1000 Hz

Auxiliary inputs: 2 (1 vrms will provide 6 PRIMARY IMAGE REJECTION

watts output) AND SPURIOUS RESPONSES:  —60 db nom.
. TIVITY —6 db 40 kHz
RECCEIVERd(r;ront panel switch selects Nav or SELECTI —60 db 200 kHz
om mode):
S LCH: justable
RECEIVER CIRCUIT: double-conversion, super- QUELCH Ad.JUS 2
heterodyne, crystal tuned AGC: 3-6 db 10 — 10,000 microvolts

AUDIO OUTPUT: 6 watts nom. into 34 ohm
speaker; 50 mw nom into 600 ohm headset
Navigation

TRANSMITTER:

FREQUENCY RANGE: 108.0 — 117.9 MHz
NUMBER OF CHANNELS: 100 (80 Omni and 20  (May be operated Simplex, or Duplex with Nav
Localizer) all crystal controlied receive frequencies)
CHANNEL SPACING: 100 kHz ~ TRANSMITTER CIRCUIT: 6 stage, solid state,
SENSITIVITY: 1-2 microvolts for 6db crystal tuned
sin nom. @ 30% modulation, 1000 Hz FREQUENCY RANGE: 118.0 — 135.95 MHz
NUMBER OF CHANNELS: 360 all crystal con-
trolled
CHANNEL SPACING: 50 kHz

PRIMARY IMAGE REJECTION

& SPURIOUS RESPONSES: —60 db nom.

POWER OQUTPUT: 8 watts PEP nom,

SELECTIVITY: —6 db 40 kHz (2-3 watts carrier)

TE0 db 200 KHZ o GLATION.  Audi d, high level
VOR ACCURACY: +2 degrees automatic limiting © T ocossed, highlevel,
LOC ACCURACY: =15 dot _

Unpacking

CAREFULLY REMOVE the ALPHA/300 and its mounting accessories from
the shipping container by removing the staples from the top of the carton and
lifting the contents 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 nec~
essary to re-ship, use our container which is specificallydesigned for that
purpose.)

Pre-Installation Check

VISUALLY INSPECT the radio for any obvious external damage, such as dents,
broken knobs or meter faces, loose wires, etc. Any damage not related to
shipping should be reported to General Aviation Electronics, Inc., 4141 Kingman
D'Lilve, Indianapolis, Indiana (46226), Area Code 317-546-1111, as soon as pos-
sible,

Damage due to shipping should be reported to and a claim should be filed
promptly with the transportation company.

All ALPHA/300 radios are shipped in perfect operating condition. However,
a pre-installation 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 ALPHA/300 Service Manual. DO NOT
ATTEMPT to bench test the radio without proper equipment as specified in
the Service Manual.

3
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Installation PRanming o o5 e e s S i
THE LOCATION of the ALPHA/300 in the aircraft should be carefully selected
with due consideration, the following: -

1. The ALPHA/300 generates only a very small amount of heat and. as
such, does not require any forced air or ram air cooling. However,
the unit must NOT be mounted directly above a vacuum tube device or
any other equipments that generate a large amount of heat unness such
equipments have cooling provisions installed to keep the heat generated
thereinfrom coming in contact with other equipments mounted in close
proximity to them.

MOUNTING THE ALPHA/300 DIRECTLY OVER UNCOOLED
VACUUM TUBE EQUIPMENT OR IN THE HOT AIR BLAST OF
ANY DEVICE INCLUDING CABIN HEATERS
WILL AUTOMATICALLY VOID THE WARRANTY

2. The radio will extend about 12 3/8 inches behind the front surface of
the aircraft panel, Therefore, at least 12 7/8 inches of clear space
behind the panel must be available to mount the unit.

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

4. The ALPHA/300 may be connected in parallel with the same speaker and
headphone used by other equipment. However, considerably improved
audio performance from the speaker will be obtained if the headphone
outputs of other equipment are fed to the two auxiliary audio inputs of
the ALPHA/300 . Alternately, the auxiliary input of another piece of
equipment or to an audio mixer control. Either of these methods is pre-
ferred to direct paralleling which will reduce the available audio power
in most cases.

5. A communications antenna approved by Genave, or its equivalent,
MUST be used in the ijnstallation to validate the warranty. A set of
minimum specifications for 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 questionable
performance.

A ‘‘bent 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: -
Impedance . . . .50 ohms nominal

VSWR. ... ... 5:1 (Max) 118.0 to 127.9 mHz
(5:1 VSWR represents a 46%
loss of output power)

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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1. The aircraft panel cutout for the ALPHA/300 is 6 1/4"' wide X 3 11/32"’
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 both 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 drill.

3. The mounting rack alone will provide sufficient support for the radio in most
cases, If further support is required or desired, a rack support bracket must
be fabricated and installed, A mounting hole in the rack for a support bracket
has been provided. (See mounting rack il lustration)1 Other locations will generally
cause mechanical interference when inserting the radio. 4

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

5. Fabricate the power and signal cable using the connector socket supplied, A
wiring diagram is shown inthis manual. The cable wires should be long enough
to allow the connector to be passed through the panel cutout from the rear and
extended to about 2’/ in front of the panel.

6. Fabricate the two RF cables as illustrated using 50 ohm coax, such as RG-58
A/U. These cables should also be fong enough to protrude 2’/ through the cutout.

1. Connect the 3 cables just fabricated to the appropriate points in the aircraft’s
electronic system. Bring the connector ends through the cutout. Mechanically
secure the cables at appropriate support points.

8. Attach the cables to the radio. Make sure that the RF cables go to the proper

J:act on the radio. The COMantennacable (long plug) goes to the recessed antenna
Jagk,

9. Insert the radio into the rack. Tighten the mounting bolt to secure the radjo
in 1_:he panel. Do not use excessive torque on the bolt. Tighten only until the
radio is snugly secured against the front panel.

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

11. Fill out and return the bottom section of the warranty card,

12.. Give the remainder of the warranty card and the Pilots Information Manual
to your customer. The proper sections of the warranty card MUST be completed

and returned to Genave by both the dealer and the customer for the warranty
to be in effect.

5
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Panel Cutout
-'I_]. )
32
Mount support bracket
at this point (if used)
Mounting Rack
MOUNTING
RACK
/ -
~ NOTE “A*
-~ MOUNTING BRACKET
(S~ FITS UNDER MOUNTING
~< RACK
| -~
|
|
!\\ ALPHA /300
~
~
SEE NOTE "A"
Post Installation Check
UPON COMPLETION of the installation, a flight test is desirable to insure
that all three systems of the ALPHA/300 areoperating properly. The navigation _

system should be checked on two or more different radials or on different
Omnistations. The communications system should be checked for simplex
opgration on two or more frequencies and for duplex operation if possible.
The lf?.calizer function should be checked if possible. A single frequency check
is sufficient,
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_— — J_ - @ Cut and strip

RG-58 A/U Coax
l Sheath as shown,

Inner Cond

- — - Spread shield.,
; !— @ Do not pigtail.

- - {— = @ Press short shank

{ ) connector onto
wire and against
shield.

Solder

— ——3 - (@)  Fold shield over

connector and solder
all around. Flow
solder into connector
tip to secure inner
conductor. Cut off

tip of inner conductor
which protrudes from
connector.
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-— @ Cut and strip
l RG-58 A/U Coax
Sheath as shown.
Shield
Inner Cond.
— —y - @ Spread shield.
Do not pigtail.

_% ‘ -1 - @ Press long shank
connector onto wire

and against shield.

Solder
all around

—_ - g’ - @ 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
connector,

Solder
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“SECTION-HI"

3-1. Operating Controls and Indicators

The ALPHA 300 has eight operating controls
as listed below:

On/Off /'Volume

Squelch,/Ident

OBS Selector/Omni Test

Communications Frequency Selector, MHz
Communications Frequency Selector, KHz
Navigation Frequency Selector, MHz
Navigation Frequency Selector, KHz
NAV/COM Switch

The ALPHA ‘300 has five readout or indicator
devices as listed below:

P NSO W

Omni Bearing Dial

Course Deviation Needle
To-Off-From Lamps
Communications Frequency Readout
Navigation Frequency Readout

To operate the ALPHA ‘300, turn the unit on by
rotating the On ‘Off Volume control clockwise past
the click.

For operation as a communications receiver set
the NAV/COM switch to COM. Rotate the squelch
control to the maximum clockwise position. Set
the desired communications frequency in the COM
window using the COM MHz and KHz controls.
Adjust the On/Off /Volume control for the desired
audio output level. Aujst the Squelch control
counter-clockwise to quiet the receiver when no
signal is present.

DU 09 10

To operate as a communications transmitter,
set the desired communications frequency in the
COM window with the COM MHz and KHz con-
trols and push the microphone switch.

To operate as a navigation receiver, Omni or
Localizer, set the NAV/COM switch to NAV. Set
the desired navigation frequency in the NAV win-
dow using the NAV MHz and KHz controls. Ad-
just the On - Off/Volume control for the desired
audio output level.

The squelch circuitry is automatically disabled
when the unit is being used as a navigation re-

Model: ALPHA/300

Genave shall not be liable for any |oss or danmges.

ceiver. The navigation station identifier can be
filtered out of the audio by rotating the squelch
control clockwise until the switch clicks. When
operating the unit as an Omni receiver, adjust
the OBS Heading Selector for a centered course
needle and a “TO” or “From” lamp indication as
desired. If insufficient signal is available for
proper operation, the “Off” lamp will be on solid
or intermittently at all OBS dial settings. A usable
signal will always be indicated by a solid “To” or
“From” lamp when the dial is set on the Omni
radial corresponding to the aircraft in relation to
the selected omni station. The Omni bearing “To”
or “From” is read at the top of the rotating Omni
Bearing Dial. The course reciprocal is read at the
bottom of the dial.

To test Omni, set NAV frequency selector to
receive any Omni station. Set NAV/COM Switch
to NAV. Rotate OBS selector to 0° on the compass
rose, and depress knob: meter needle should center
and the “To” light should come on (Omni accuracy
should be = 2%).

When operating the unit as a Localizer receiver,
select the desired frequency with the NAV MHz
and KHz controls. The NAV/COM Switch should
be set on NAV. The unit automatically switches
to Localizer mode and feeds the proper signals to
the course needle whenever a localizer frequency
is selected. A usable signal is indicated by the solid
illumination of the “To” lamp.

Duplex communication operation (transmission
on a COM frequency, reception on an Omni or
Localizer frequency) is effected by selection of the
desired transmit and receive frequencies with the
NAV/COM Switech in the NAV position. When
the microphone switch is depressed, the unit auto-
matically transmits on the selected communica-
tions frequency and receives on the selected
navigation frequency.

Simplex communication operation (transmit
and receive on the same frequency is accomplished
by placing the NAV/COM switch in the COM posi-
tion and operating the unit as indicated above.

Section 3 Page 1
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VOLUME S8Q/IDENT
ﬂ #
1. VOL control
Controls volume of receiver for both NAV Turn knob clockwise or counter-clock-
and COM. Also controis ON-OFF for en- wise to desired bearing on compass
tire unit. rose. Top numbers (larger size) indicate
bearing Bottom numbers (smaller size) -
Rotate clockwise to turn set on and to are reciprocal.
increase volume. Rotate counter-clock-
wise to reduce volume and to turn set To test OMN/, set NAV frequency selec-
off. tor to receive any OMNI station. Set
NAV/COM switch (3) to NAV. Rotate OBS -
gelector rg 0: on tcompassd/rose,h ar;g
3 epress knob: meter needle shou
2. SQ/IDENT control center, and the TO light (6) should
Adjusts sguelch threshold to exclude c:-_ozng)e on (OMNI accuracy should be
noise  between transmissions from - .
ground.
Turns 1020 Hz morse code IDENT on 6. TO-FROM-OFF lights
or off. Provide pilot with TO-FROM-OFF informa-
Rotate Clockwise to disable squeich, tion in relation to course deviation dis-
then rotate counter-clockwise until noise play.
stops. For weak or distant stations use .
full clockwise rotation. (Note: Squelch GREEN : [lluminates when OMNI signal -
is disabled automatically when NAV-COM (to) of adequate strength is re-
switch is in NAV position.) ceived, and the bearing se-
. I n th NI Bearin
Rotate fully clockwise until switch clicks s?ec,fc"wf (otBse) ?SM(or is c{osg
to turn identifier off. to) the reciprocal of the radial
on which aircraft is located.
3. NAV-COM switch llluminates when the Locallzer
signal of the frequency shown
Selects the NAV or COM mode of the in the NAV -digital readout
unit. window Is of adequate strength.
Depress the top of the switch to activate YELLOW: Illuminates when OMNI signal
the NAV frequency shown in the upper (from)  of adequate strength Is re-
digital readout window and the converter ceived, and the bearing se-
indicator, Depress the bottom of the lected on the OMNI Bearing
switeh to activate the COM frequency Selector (OBS) is the same as
shown in the lower digital readout win- (or close to) the raglal on
dow. which the aircraft Is located.
RED : [Huminates when thiﬂ NA\{-
(off) COM switch is in COM posi-
4. FREQUENCY SELECTOR knobs tion, or when microphone
These knobs select the MHz (white num- button s depressed.
bers on black) or tenth MHz (black llluminates when the OMNI
numbers on white) dial readout adjacent or the Localizer signai strength
to the knob being turned. is too low.
Turn knobs clockwise to increase fre- llluminates In the cone of sl
quency. (When the readouts are blank lence over an OMNI station to
the radio is inoperative. Knobs may be indicate station passage.
rotated through blank positions without NOTE: NEEDLE DEFLECTIONS
damage to radio.) Knobs may be turned OF COURSE DEVIATION
counter-clockwise to reduce frequency. DISPLAY METER ~
S ST EUsed
WHEN
5. OMNI BEARING SELECTOR (0OBS) (Red) IS PARTIALLY
. R FULLY
Adjusts OMN! to desired radial. Tests \ ?LLUMINATED.

OMN! operation.
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MAINTENANCE MANUAL

4-1. Introduction

This section provides the basic information re-
quired to electronically test, align, and repair the
ALPHA/300. 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.

. General

4-2. Theory of Operation
The ALPHA /300 employs 64 silicon transistors
and 65 diodes in an all solid state design. The
following is a breakdown of the functions and
circuits within the unit:
A. Receiver (Nav & Com)
High Frequency Local Oscillator
Low Frequency Local Oscillator
. Exciter—Transmitter
. Converter—Indicator
Audio Amplifier & Modulator
Power Supply

CMmY oW

The local oscillators and the exciter—transmit-
ter are contained within separate, replaceable,
shielded modules. The receiver, the converter—
indicator, the power supply, and the audio ampli-
fier—modulator circuits are on the main circuit
board.

Il. Detailed Theory

A. Receiver—The receiver in the ALPHA /300
1s a shared receiver; that is, it may be crystal
tuned on either Nav or Com channels. The NAV/
COM switch on the front panel determines the
mode of operation and the two frequency selectors
control the frequency. The receiver is a double
conversion superheterodyne with a 4.0 MHz sec-
ond IF. The first IF is switched and has a center
frequency of 30.5 MHz in NAV and 22.5 MHz in
COM. The receiver is unique in that it does not
employ mechanically tracked, tuned filters, or an
RF amplifier.

Model: ALPHA/300

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.

Signals from the antenna (The Omni antenna
is used by the receiver in both Nav and Com
modes.) are applied to the band-stop filter. The
band-stop filter consists of L100, L101, L102,
L103, and their associated tuning and coupling ca-
pacitors. This filter reduces spurious receiver re-
sponses by suppressing all incoming signals in the
88 MHz to 108 MHz range. Band-stop filter output
is applied to a broad-band, 108.0 MHz to 135.95
MHz 5-pole Chebyshev filter consisting of 1.104,
L105, 1106, 1107, 1.108, and their associated tun-
ing and coupling capacitors. This filter allows
signals in the range from 108.0 MHz to 135.95
MHz to pass to the bases of Q100 (Nav. 1st mixer)
and Q102 (Com 1st mixer).

The High Frequency Local Oscillator, LO1, ap-
plies a signal through C117 and C127 to the bases
of Q100 and Q102, respectively. The input filter
prevents radiation of the local oscillator signal.
The local oscillator signal is controlled by the
NAV/COM switch and the Nav and Com MHz
dials. The LO1 signal is approximately 30.5 MHz
above the selected signal when in the Nav mode
and 22.5 MHz above the selected signal when in
the Com mode. The Nav and Com 1st IF mixers
are each followed by a single stage of amplifica-
tion. Q101 is the Nav 1st IF amplifier while Q103
is the Com 1st IF amplifier. The Nav 1st mixer
and 1st IF amp; and the Com 1st mixer and 1Ist
IF amp are switched by S103, the NAV/COM
switch. The NAV /COM switch grounds the emit-
ters of the desired mixer and amplifier through
two emitter resistors; thus providing proper bias
on the desired stages.

The Nav 1st IF is tuned by means of T100,
T101, T102, and T103 to a center frequency of
30.5 MHz and a bandwidth of 1 MHz. The Com
1st IF is tuned by T104, T105, T106, and T107 to
a center frequency of 22.5 MHz and a bandwidth
of 1 MHz. The outputs of T103 and T107 are
connected to the base of Q104 the second mixer.

The second local oscillator, LO2, is connected to
the base of Q104 through C138. LO2 operates 4.0
MHz above the first IF frequency in Com and 4.0
MHz below the first IF frequency in Nav. The
exact frequency of LO2 is controlled by the NAV/
COM switch and by the front panel .05 MHz and
.1 MHz selector dials. Q104, Q105, Q106, Q107,
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center frequency second IF amplifier.

CR101 functions as a detector. CR101 is biased
above ground by R140 and R141 to provide a
reference (no signal) AGC voltage. The DC out-
put level of CR101 is amplified by emitter follower
Q108 and is used as AGC applied to Q100, Q101,
Q102, Q103, and Q105. C166 is grounded in the
Nav mode and slows the AGC action. The detected
audio output from CR101 is applied through R142
and R143 (the volume control) to the emitter
follower Q111.

CR102, R142, R144, and C164 form a noise
limiter that removes impulse noise from the voice
audio. The detected audio from CR101 is also con-
nected to the base of Q109. Q109 is connected as
an emitter follower and provides Omni and Lo-
calizer output to the converter—indicator in the
Nav mode. CR103 is switched off when the NAV
COM switch is in the Com position. This blocks
the audio path to the converter—indicator in the
Com mode. Q110 functions as a squelch amplifier
and feeds control voltage to the emitter of Q111.
The squelch level is set on R145 (squelch control).
In Nav, Q110 is disabled by means of CR104 and
the NAV/COM switch.

Voice audio output from Q111 is applied to Q151
which functions as an emitter follower. The output
of the voice audio emitter follower is applied to the
ident filter. This filter consists of L109, C168,
C169, and R154 in a T-bridge configuration. When
S102 is opened this filter is placed in the audio
line and provides a 15 db rejection of the 1020 Hz
identification tone. R154 is used to adjust the
depth of the rejection notch.

B. High Frequency Local Oscillator—The High
Frequency Local Oscillator consists of thuee parts:
two crystal oscillators and a frequency doubler.
Q501 and Q503 along with their associated cir-
cuitry form the crystal oscillators. Both oscillators
operate in a modified Colpitts configuration. Crys-
tal selection for both of these oscillators is
achieved by diode switching. The crystals range
from 69.478 MHz to 80.973 JMH:z with each
oscillator containing twelve of the twenty-four
crystals. (See figure 4-4-14, Oscillator Frequency
Tables) Crystal switching is accomplished by
grounding one of the crystal switching terminals
through either of the Nav or Com whole megahertz
selectors, the transmit /receive relay. and the
NAV,/COM switch.
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lator transistor is pulled to nearly ground poten-
tial through the corresponding 330 ohm resistor
and the forward biased diode. This action applies
proper bias to the oscillator transistor and places
the desired crystal in the oscillator circuit. The re-
maining unused crystal and diode pairs in the
running oscillator complete the capacitive feed-
back network.

The output of the crystal oscillators are capaci-
tively tied to the base of Q502, the Class AB
frequency doubler. The output of the doubler is
filtered by a 3-pole Chebyshev bandpass filter
which reduces all spurious levels 70 db or more
below the reference output frequency. This filter
is comprised of 1502, L504, L505, and their asso-
ciated tuning and coupling capacitors. The filter
has a bandpass of 138.946 MHz to 150.946 MHz.
The output of the filter is matched to a 50 ohm
coaxial cable which is routed to the receiver and
to the exciter—transmitter.

C. Low Frequency Local Oscillator—The Low
Frequency Local Oscillator. consisting of Q401
and associated circuitry, is a modified Colpitts
crystal controlled oscillator. The crystals are se-
lected in the same manner as are the High Fre-
quency Local Oscillator Crystals. The crystal
frequencies are 25.996 to 26.946 MHz in 50 KHz
steps.

T401, used to adjust the Low Frequency Oscil-
lator. utilizes a pickup link. This link is the first
element in a 9-pole Chebyshev lowpass filter con-
sisting of the link on T401, 1403, 1404, L405.
L406, C411, C413, C415, and C417. This filter
suppresses all undesired outputs to 70 db or more
below the desired output. The nominal cutoff fre-
quency is 32.0 MHz. The output of the filter is
matched to a 50 ohm coaxial cable which is routed
to the main circuit board and then to the ex-
citer—transmitter assembly.

D. Exciter—Transmitter—Inputs from the high
and low frequency oscillators are fed through re-
sistive attenuators to the balanced mixer, consist-
ing of Q601, Q602, and their associated circuity.
The low frequency input is applied through a
tuned transformer, T601, and fed differentially to
the transistor bases. The high frequency input is
applied in-phase to both bases. Using this method
of feeding the mixer. the high frequency input, it’s
harmonics, and all even order harmonics of the
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junctions and produces primarily the high fre-
quency input plus and minus the low frequency
input. Harmonically related spurious outputs also
occur, but at lowel levels. The desired output fre-
quency is the high frequency input minus the low
frequency input. The sum and difference fre-
quencies appear in the collector circuit across the
primary of T602. A pickup link on T602 forms
the first element in a 3-pole Chebyshev bandpass
filter consisting of the link on T602, C609, C610,
C613, L601, C614 C615, C616, C611, C612, and
L602. The nominal bandwidth of this filter is 19
MHz centered around a frequency of 127.95 MHz.
The filter suppresses all undesired higher order
outputs of the mixer to 60 db or more below the
desired output frequency.

The output filter drives an emitter follower con-
sisting of Q603 and associated circuitry. The out-
put of the emitter follower drives two common
emitter amplifiers consisting of Q604, Q605, and
their circuitry. The two amplifiers are capable of
being switched into an off condition by raising
the emitter voltages.

One amplifier drives a 3-pole Chebyshev band-
pass filter consisting of L603, £.605, 1606, and
their associated tuning and coupling capacitors.
This filter has a bandpass of 118 MHz to 127.95
MHz. The other amplifier drives a 3-pole Cheby-
shev bandpass filter consisting of L604, L1607,
L608, and their associated tuning and coupling
capacitors. This filter has a bandpass of from 128
MHz to 135.95 MHz.

The amplifiers are selected by one section of
the Com MHz switch SW106. The changeover oc-
curring 127/128 MHz, on the Com MHz dial. By
switching the filters, the lower order spurious re-
sponses such as 2L.01-2LO2 are reduced to 70 db
or more below the desired output.

The outputs of both filters are combined in a
diplexer consisting of C648, R627, L.609, and C649.
The diplexer provides 25 db of isolation between
filters, thus reducing interaction between filters.
The output of the diplexer is fed into a single-
tuned bandpass amplifier, Q606 and associated
circuitry. At this point all undesired outputs are
more than 70 db below the desired output.

The output of Q606 is fed to a single-tuned
Class C driver, Q607. The signal from Q607 is
matched into the input of Q608 with a split in-
ductor “pi” matching section, consisting of Z601,
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ing section consisting of Z603, C666, Z604, and
C667.

Q609 is the final power amplifier 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 gen-
erated in the Class C amplifier stages. The filter
reduces all of the harmonics and spurious outputs
to over 60 db below the desired output. The output
of the filter is designed to match a 50 ohm com-
munications antenna system.

The entire exciter—transmitter assembly is con-
tained in one module consisting of tin-plated steel
which reduces radiation from the module to a
minimum.

E. Converter-Indicator—The converter-indica-
tor circuitry is of the computer type and is iden-
tical to the circuitry employed in GENAVE’s
THETA/100 and THETA /200 converter-indica-
tors, ALPHA /200, and ALPHA/200A Nav/Com
Transceivers. The converter-indicator circuitry
utilizes no transformers and operates on analog
computer techniques. -

The converter-indicator circuitry can be broken
down in 5 sections: Omni Circuitry, Localizer
Circuitry, Omni/Localizer Summing Amplifiers.
Omni/Localizer Metering Circuitry, and Omni/
Localizer Lamp Circuitry.

Omni and Localizer signals from Q109 are ap-
plied to Nav MHz and Nav KHz switches, SW104
and SW105 respectively. For frequencies from
112.0 to 117.9 MHz the signals are routed through
SW104A Rear to the converter-indicators Omni
input. For frequencies from 108.0 to 111.9 MHz
the signals are routed through SW104A Front to
the wipers on SW105A. When SW105A is on an
odd tenth MHz the signal is fed to the converter-
indicators Localizer input. When SW105A is on
an even tenth MHz the signal is fed to the Omni
input to the converter-indicator.

1. Omni Circuitrv—When an omni signal is
applied to the converter-indicator it is fed to two
individual channels. One of these channels is the
AM channel while the other is the FM channel.

The AM channel consists of a 30 Hz amplifier/
splitter, a 90° phase shifting circuit, an amplifier/
splitter, and the OBS potentiometer. The 30 Hz
amplifier/splitter consisting of Q118, Q119, Q120,
and associated circuitry removes the 30 Hz AM
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which form a resonant feedback network. This
tuned amplifier/splitter provides one output in-
phase and one output 180° out-of-phase with the
input signal.

These two outputs are applied to the 90° and
270° terminals of the OBS potentiometer, respec-
tively, and to an RC phase shifting network con-
sisting of C186, R185, and R186. R186 allows the
shift to be set at exactly 90°.

Output from the 90° phase shifting network is
applied to an amplifier/splitter consisting of Q121,
Q122, and associated circuitry. This amplifier/
splitter provides two outputs, one which is in-
phase with the input and one which is 180° out-
of-phase. These two outputs are applied to the 0°
and 180° terminals of the OBS potentiometer, re-
spectively. The wiper on the OBS potentiometer,
R190, will provide a 30 Hz AM signal whose phase
may be selected.

The FM channel consists of two 9960 Hz ampli-
fier/limiters, the first of which is LC tuned and
the second which is RC tuned; a 50 microsecond
one-shot multivibrator; a phase trimming circuit;
and a 30 Hz RC tuned amplifier.

The Omni input is first applied to the 9960 Hz
LC amplifier consisting of Q123, Q124 and asso-
ciated circuitry. This amplifier/limiter is tuned to
9960 Hz by means of L110, C192, and C191. C191
is a selected value used to trim the circuit to
9960 Hz.

The second amplifier/limiter output, is used to
trigger the 50 microsecond one-shot multivibrator
consisting of Q127, Q128, and associated circuitry.
The 50 microsecond pulses which are generated
are fed to a phase trimming circuit comprised of
C198, R208, and R209. R209 is adjusted to com-
pensate for any incidental phase shifts induced by
the amplifier/limiters or the 50 microsecond multi-
vibrator.

Once this phase compensation has been accom-
plished the 50 microsecond pulses are applied to
a 30 Hz amplifier/splitter consisting of Q129,
Q130, and associated circuitry. R216 and C201
form a resonant feedback circuit which tunes the
amp/splitter to 30 Hz. With the feedback net-
work tuned to 30 Hz the charge and discharge
time of the capacitor is such that the output level
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modulating signal is reproduced at the amp/
splitter outputs. One of the amp/splitter outputs
is in-phase with the 30 Hz FM modulating signal
while the other output is 180° out-of-phase. These
two FM channel outputs along with the AM chan-
nel output are then applied to the Omni/Localizer
summing amplifiers.

2. Localizer Circuitry—When a localizer signal
is applied to the converter/indicator it is processed
down two separate channels. One channel is the
active processing channel while the other is the
passive balance channel.

The active processing channel is comprised of a
two-stage RC active filter and a 115 Hz amp/
splitter. The two-stage RC active filter consists
of Q131. Q132, and associated circuitry. The RC
active filter provides an approximate 90° phase
shift to both the 90 Hz and 150 Hz components
of the localizer signal.

The RC active filter output is fed to the 115 Hz
amp/splitter consisting of Q133, Q134, and asso-
ciated circuitry. Since the amp/splitter is RC
tuned to 115 Hz by means of C208 and R228, the
90 Hz component of the localizer signal tends to
lead the 150 Hz component through this circuit.
This action shifts the 90 Hz component ahead by
approximately 10° and delays the 150 Hz com-
poent approximately the same amount. The output
of the amp, splitter will be two composite signals
(both 90 Hz and 150 Hz components with their
respective phase shifts) one of which is inverted.
These two outputs are each applied to one of the
summing amplifiers.

3. Omni. Localizer Summing Amplifiers—The
summing amplifiers are used to convert the pro-
cessed Omni or Localizer signal to a directional
signal. This conversion is done by means of a
summing process.

Three signals from the Omni circuitry are ap-
plied to the summing amplifiers. The Omni sum-
ming amplifiers are comprised of Q135, Q136, and
associated circuitry; and Q137, Q138, and asso-
ciated circuitry. Each of the Omni summing am-
plifiers receives one of the FM Omni channel
outputs and the AM channel output.

The summing amplifiers perform a vector addi-

tion of the omni inputs and provide an output
which is a composite waveform. The amplitude of

Model: ALPHA/300

Copyright © 2007 Genave/ NRC, Inc. All rights reserved.

!




T sthrecasumintygl il Re T RtEILS o At THebermRaRY ° (6HeHf BN RE ShEEE RO S I8 At R B R o

upon the phase of the input sigHals "Whel’ fherve/ NRCtHacouthut GFs tl5ee'dther network it at minimum.

AM channel input is exactly 90° out-of-phase with
the FM channel inputs the amplitude of the sum-
ming amplifier outputs will be exactly the same.
Any deviation from this 90° phase difference will
cause one summing amplifier output to increase
in amplitude while the other output decreases.
These two outputs are fed to the metering circuits.

Three signals from the localizer circuitry are
applied to the Omni/Localizer summing ampli-
fiers. The Omni/Localizer summing amplifiers are
comprised of Q135, Q136, and associated circuitry;
and Q187, Q138, and associated circuitry. Each
summing amplifier has two inputs: one from the
115 Hz amplifier/splitter and one from the balance
circuit. The vector addition which takes place pro-
vides one summing amplifier output which is pre-
dominately 90 Hz and one summing amplifier
output which is predominately 150 Hz. These two
outputs are fed to the metering circuits.

4. Omni/Localizer Metering Circuits—The out-
puts from each of the summing amplifiers are fed
to the metering circuits, here the directional signal
is converted to a visual indication. The omni and
localizer indication is provided via M1 the course
deviation indicator.

The Omni/Localizer summing amplifier outputs
are rectified by means of CR113 and CR114. The
rectifier outputs, varying DC levels, are applied
to the meter drivers Q138 and Q139. The meter
drivers function similar to a differential amplifier
and any difference between rectified summing am-
plifier output levels will cause more current flow
through one meter driver transistor. This action
will cause current flow through the meter and
therefore a meter deflection. The Capacitor paral-
leling the meter controls the impulse sensitivity of
the meter.

5. Omni/Localizer Lamp Circuitry—Two fixed
90° phase shift networks; R251 and C219, and
R252 and C210; are connected to the outputs of
the two summing amplifiers. The outputs of these
networks have the same dependence upon the rela-
tive phase of the input signals as the summing
amplifier outputs except that the amplitude re-
sponse is shifted 90°. Therefore, when the outputs
of the summing amplifiers are equal, the output of
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The outputs of these networks are rectified to DC
by Q141 and Q142. C220 and C221 filter out the
rectification ripple and the signals obtained are ap-
plied to the TO and FROM DC amplifier trans-
istors, Q146 and Q145 respectively. R256, R257,
and R259 are connected to the DC signal inputs of
the TO and FROM DC amplifiers and to the base
of the OFF DC amplifier. These resistors prefer-
entially bias Q144 “on” unless the difference in DC
signal levels exceeds the threshold voltage deter-
mined by their ratio.

The outputs of the DC amplifiers are fed to the
bases of the TO, OFF, and FROM lamp driver
transistors Q147, Q148, and Q149 respectively,
which in turn control the front panel indicator
lamps.

When utilizing the converter indicator for lo-
calizer operation, the signal at the collector of
Q134 is rectified by CR115 and amplified by Q143.
The resulting DC current is filtered by C220 and
applied to the TO lamp DC amplifier, Q146. The
output of Q146 is applied to the TO lamp driver,
Q147, which “turns-on” the TO lamp whenever
the localizer signal is flyable.

F. Audio Amplifier & Modulator—The audio
amplifier and modulator in the ALPHA/300 is a
3 stage direct-coupled, Class A, Heising circuit
consisting of Q112, Q113, Q114, T116, and associ-
ated circuitry. Q112, the preamplifier, provides
most of the open loop gain. Q113 is an emitter fol-
lower driver stage feeding Q114, the power output
transistor. The voltage at the emitter of Q114 is
fed directly back to the base of Q112 through the
AC decoupling network R166, C178, and R164.
This feedback stabilizes the bias conditions of the
entire amplifier over the temperature range of
—50 to 4-100° C.

High frequency band shaping and rolloff are
controlled by two independent feedback networks.
C176 reduces the available gain of the amplifier
above 2.5 KHz. R163 and C177 determine the
audio bandshape above 700 Hz.

During transmit, the low frequency response of
the modulator is controlled by the input network
C173 and R159. This network is effective at 700 Hz
and below.

Relay K101 is activated by the microphone
pushbutton switch. It converts the audio amplifier
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for switching of the microphone to the modtﬁlator,
applying the operating voltages to the transmit-
ter, and switching the high and low frequency
oscillators to provide the selected communications

frequency when in transmit.

R158 provides a noise free, regulated, current
to the microphone element. It may be changed,
if necessary, in the field to provide the proper
modulation percentage with non-standard, low,
or high output microphones. The design value is
broper for all new single-button carbon micro-
phones or their equivalent such as the various
transistorized types designed for direct replace-
ment of the carbon type. CR106, connected be-
tween Q114 base and collector, and R162 provide
the modulation limiting during transmit. CR106
limits the maximum up modulation and R169 pre-
vents “bottoming” or carrier cutoff. The combina-
tion limits to the modulation to 8% to 95% of
maximum. It also provides moderate peak-clip-
ping during receive to raise the intelligibility of
the received audio in high noise environments.

G. Power Supply—All circuitry within the
ALPHA/300 which are sensitive to input voltage
variations are operated from a regulated power
supply consisting of Q115, Q116, Q117, Q150 and
associated circuitry. CR108 determines the neces-
sary reference voltage on the base of Q116. The
output level of the regulator, 8.5 volts, is set on
R176 which determines the base bias of Q117.
The differential amplifier formed by Q116 and
Q117 applies regulating current to Q150 and Q115,
which in a Darlington configuration form the
regulating element. R171 supplies a portion of the
load current, which allows Q115 to operate well
within its dissipation characteristies.

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
from over-voltage spikes on the input line.
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m.

NAV/COM Generator or Simulator
Tel-Instruments T-12A, ARC H-14, or equiva-
lent.

Sweep Generator covering at least 4 MHz
+ 500 KHz, 225 MHz + 1 MHz, and 30.5
MHz, = 1 MHz.

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

Sweep Generator covering 80 MHz to 150 MHz
in one sweep with an output of at least 0.25
V rms. (Heathkit IG-52 may be used in con-
junction with a logarithmic amplifier such as
Texscan’s LN-40A or equivalent)

Frequency Marker Generator, producing 88,
108, 118.0, 122.9, 127.95, 128.0, 132.5, and
135.95 MHz markers.

Frequency Counter usable to at least 169 MHz.
GENAVE Model NU/200

Computer Measurements Corp. Model 616A
Hewlett Packard Model 5254 or equivalent.

Oscilloscope, low frequency, DC coupled pre-
ferred.

RF Signal Generator, 108 MHz to 128 MHz,
capable of external modulation. —

Audio Signal Generator.
Power Supply, 14.00 VDC @ 3 amps, filtered.
Dummy Load, 10 Watt.

VTVM and/or VOM.
Any accurate instrument.

RF Power Meter, 0-5 Watts

Attenuators, any combination to achieve § and
30 db.
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NOTE: Alignment procedures for the high fre- 12
quency oscillator filter are not included. This ’
filter is prealigned at the factory and realign-
ment is unnecessary unless components of the 13.

With microphone PTT depressed check out-
put from 132 MHz to 135 MHz.

If on any frequency no oscillator output is

filter itself are damaged in which case the entire
module should be replaced.

A. General—The receiver section of the ALPHA/
300 employs several multi-element bandpass fil-
ters. These filters MUST be aligned using swept
frequency techniques. Do not attempt to align any

14.

indicated readjust the oscillator slug of 1501
slightly until the oscillator starts then go
back and repeat steps 11 and 12 to insure
oscillator operation on the lower frequencies.

Turn receiver off. Disconnect.

portion of the ALPHA /300 by “peaking” or other D. Low Frequency Oscillator Alignment
single frequency techniques. 1. Connect receiver to the Alignment and Test
B Setup shown in figure 4-4-2.

+ 8.5 VDC Power Supply 2. Connect the frequency counter to the low fre-

1. Connect an accurate VOM or VIVM to the quency oscillator output cable where it con-
output of the regulated 8.5 VDC power sup- nects to the main circuit board. (TP-3) (See
ply. (TP-1) figure 4-4-5)

2. Adjust R176, 8.5 VDC ADJUST, for an out- 3. Turn the receiver on. Place the NAV/COM
put of 8.5 VDC. switch in the COM position and set the Com

C. High Frequency Oscillator Alignment .05 MHz selector to .00 MHz.

1. Connect the receiver to the Alignment and 4. Adjust the slug of T401, the low frequency
Test Setup shown in figure 4-4-2. oscillator tuning coil, counterclockwise 2 or 3

2. Connect a frequency counter to the high fre- turns then back‘ clockwise just to the point
quency oscillator output cable where the cable at which the oscillator starts.
connects to the main circuit board. (TP-2) 5. Check the oscillator output as the .05 MHz
(See figure 4-4-5) frequency selector is advanced through all

3. Connect the 10 watt dummy load to the Com positions.
antenna jack. 6. If on any frequency no oscillator output is

4. Turn on the receiver. Set the NAV/COM indicated readjust the oscillator slug slightly
switch to NAV. Set the Nav frequency select- until the oscillator starts. Repeat step 5.
ors to 108.5 MHz. 7. Turn receiver off. Disconnect.

5. Turn the slug in L503 (See figure 4-4-4) 3
counter clockwise 2 or 3 turns then back E. Bandpass and Bandstop Filter Alignment
i(;?;:lse to the point at W}‘UCh heg1113tor 1. Using either input filter alignment setup I or

) . II (See figure 4-4-3), connect the RF output

6. Check output on each whole Nav MHz to 117 of the sweep generator to the ALPHA /300
MHz. receiver antenna connector.

7. Place NAV/COM switch in COM position and Turn radio off
continue to check output in the 126 and 127 ’

MHz positions. (See figure 4-4-14) . Connect the high impedance detector to the

8. If on any frequency no oscillator output is tap point on L108. (TP-4)
indicated readjust the oscillator slug of L503 4. Adjust capacitors C100, C102, C104 and C106
slightly until the oscillator starts then go for their maximum capacitance. (The slug is
back and repeat steps 6 and 7 to insure oscil- about all of the way into the capacitor tube
lator operation on the lower frequencies. at this point.)

9. With the NAV/COM switch still in the COM 5. Adjust capacitors C107, C109, C111, C113
position set the Com MHz selector to the 128 and C115 for a five-pole response similar to
MHz position. that shown in figure 4-4-6. This should be

10. Turn the slug in L501 counterclockwise 2 or 3 tuned for a maximum overall amplitude of

turns then back clockwise just to the point
at which the oscillator starts.
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10.

11.

on sthevdows fregheneriiedeeiod the resporme
curve.

Connect the high impedance detector to the
tap point on L104. (TP-5)

Readjust the sweep controls to produce the
largest displayed pattern on the oscilloscope.

Adjust C106 for a notch just above 88 MHz.

Adjust C104, C102, and C100 consecutively
to produce four frequency notches from 108
MHz down to 88 MHz. (It is imperative for
proper operation of the filter to adjust for
maximum stop band attenuation throughout
the entire FM band of 88 MHz to 108 MHz as
indicated in figure 4-4-7.)

Reconnect the high impedance detector to the
tap point on L108. (TP-4)

A minor readjustment of C100 may be re-

quired to keep 108 MHz from appearing too
far down the slope of the passband filter
waveform. (See figure 4-4-7.)

Disconnect.

First IF Alignment

Connect the radio to the Test and Alignment
Setup shown in figure 4-4-2.
Turn the radio off.

Connect the sweep generator to the Nav an-
tenna jack using a 6 db pad.

Connect the high impedance detector to the
tap on T103. (TP-6)

Turn the radio on. Set the NAV-COM Switch
to NAV. Set the Nav frequency selectors to
117.9 MHz.

Set the sweep generator to sweep from 105
MHz to 119 MHz. Adjust sweep and band-
width controls on the generator to obtain a
bandpass presentation on the oscilloscope.
Keep the input signal as low as possible.

Adjust the slugs of T100, T101, T102 and T103
(See figure 4-4-4) to obtain a passband wave-
form of the desired shape, frequency, and
bandwidth as shown in figure 4-4-8. Proper
bandwidth and frequency can be checked by
using a marker generator.

Set the NAV/COM Switch to COM. Set the
Com frequency selectors to 118.0 MHz. Ad-
just the sweep generator to sweep the fre-
quencies from 117 MHz to 137 MHz.

Connect the high impedance detector to the
tap on T107. (TP-7)
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waveform of the desired shape, frequency,
and bandwidth as shown in figure 4-4-9.
Proper bandwidth and frequency can be
checked by using a marker generator.

G. 4 MHz IF Alignment

1.

Connect the receiver to the Test and Align-
ment Setup shown in figure 4-4-2.

Connect an oscilloscope to the receiver detec-
tor using the isolation network shown in fig-
ure 4-4-13. (TP-8)

Using a .1 Mfd capacitor couple the output of
the sweep generator into the base of Q104.
(TP-9)

Connect the Omni/Localizer Simulator to the
Nav antenna jack. Set the simulator up on a
crystal controHed Omni frequency between
110 MHz and 117 MHz. Reduce all modula-
tion to zero.

Turn on the receiver. Set the NAV/COM
Switch to NAV. Tune the radio to the fre-
quency selected in step 4.

Adjust the sweep generator frequency, width,
and output controls for a bandpass presenta-
tion on the oscilloscope. Maintain the output
well below clipping as indicated on the scope.
The output level of the simulator should be
adjusted to provide a marker for center band.
Adjust T108 through T115 for the pattern
shown in figure 4-4-10. Do not make large ad-
justments of any one core, 14 turn at a time
is recommended. Several repeated adjust-
ments of all 8 transformers will generally be
required before the bandpass is correct. Any
attempt to align this IF strip by “peaking” or
tuning it for a single peak response will
seriously degrade the performance of the re-
ceiver. The bandpass MUST be similar to that
shown in figure 4-4-10 and 4-4-11 or the align-
ment is not correct.

Set the NAV/COM Switch to COM. The band-
pass shape should remain approximately the
same. A slight adjustment in the bandpass
shape may be necessary if the shape changes
radically from NAV to COM. In this case,
the shape of the bandpass in NAV is more
important than in COM and if a compromise
is necessary it should be biased toward a
proper shape in NAV.
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Connect the receiver to the Aflvignment and
Test Setup shown in figure 4-4-2.

Set the Omni/Localizer Simulator to a con-
venient Localizer frequencv. Do not use an
Omni frequency.

Adjust the RF output of the simulator to 500
microvolts. Set the modulation control for a
centering signal. Adjust the modulation of the
carrier to the proper level.

Turn the receiver on. Set the NAV/COM
Switch to NAV. Tune the radio to the fre-
quency selected in step 2. The “TO” lamp
shall light.

Adjust R226, Localizer Balance, for a cen-
tered meter.

Set the modulation control on the generator to.

4 4 db. The meter should deflect approxi-
mately to the edge of the blue color band.
There is no adjustment for deflection sensi-
tivity. A deflection within 14” to 14” of the
color band edge is considered normal.

Set the modulation control on the generator to
—4 db. The meter should deflect approxi-
mately to the edge of the yellow color band.
The same tolerances apply as in step 6.

Omni Alignment

Connect the receiver to the Test and Align-
ment Set-up shown in figure 4-4-2.

Set the Omni/Localizer Simulator to a con-
venient Omni frequency. Do not use a Local-
izer frequency. Adjust the RF output to 500
microvolts. Set the course selector for Omni
modulation at 90°. Adjust the modulation of
the carrier to the proper level.

Connect an ohmmeter between the brown and
orange leads from the OBS potentiometer,
R190. (See figure 4-6-1.) Set the ohmmeter
to R.1. Adjust the OBS control for a minimum
resistance reading. The resistance will be less
than 10 ohms. The minimum should occur
within 14 degree of 90° indicated on the OBS
dial. If it is further off than this, loosen the
set screw in the collar of the OBS drum and
set the dial to 90° with a minimum resistance
reading on the ohmmeter. Tighten the set
screw. Disconnect the ohmmeter.

Turn on the receiver. Set the NAV,/COM
Switch to NAV. Tune the radio to the fre-
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10.

11.

12.

Delete the 9960 Hz modulation of the carrier.
Adjust R191, AM BALANCE, for a centered
meter. (See figure 4-4-4.)

Delete the 30 Hz modulation from the carrier
and apply the 9960 Hz modulation. Adjust
R215, FM BALANCE, for a centered meter.

Rotate the OBS dial on the receiver to 270°.
Readjust the FM BALANCE control for 14
of the indicated error if any.

Apply both 30 Hz and 9960 Hz modulation
to the carrier. Set the receiver OBS dial to
90°. Adjust R209, PHASE CORRECT, for a
centered meter. The “TO” light should be on.

Set the simulator course selector to 270°. Re-
adjust the PHASE CORRECT control for 14
of the indicated error if any. The “FROM”
light should be on.

Set the simulator course selector and the re-
ceiver OBS dial to 0°. Adjust R186, PHASE
SHIFT, for a centered meter. The “TO” light
should be on.

Set the simulator course selector to 180= Re-
adjust the PHASE SHIFT control for %4 of
the indicated error if any. The “FROM”
light should be on.

Check the accuracy of the Omni at the cardi-
nal points. The accuracy should be within 2°.
An error greater than this at any one point
can be reduced by “trimming” the PHASE
SHIFT or PHASE CORRECT controls.

J. Omni Test Alignment

1.

[\

4.

With the receiver connected to the Omni
alignment setup adjust the Omni signal gen-
erator to produce a 500 microvolt 90° Omni
signal.

Adjust the OBS to the 0° position.

Depress the Omni test knob and adjust R210,
OMNI TEST, to center the course deviation
indicator.

Turn radio off. Disconnect.

K. Ident Filter Alignment

1.

Connect the unit to the Alignment and Test
Setup shown in figure 4-4-2. Connect the AC
voltmeter or the oscilloscope to the audio out-
put terminals. The audio output should be fed
in addition to either a speaker or a speaker
load resistor.
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duce a 500 microvolt signal on the same fre-
quency as that selected on the receiver. The
NAV/COM Switch must be in the position
which corresponds to the frequency selected.

Apply a 1020 Hz signal to the RF generator
in order to amplitude modulate the generator
RF output.

Increase the volume using the volume control
on the ALPHA /300 until around 2 volts rms
of audio is indicated or audio is visible on the
oscilloscope. Do not open the volume control
so far that squaring of the audio waveform
takes place.

Adjust R154 for minimum audio output.

Turn radio off. Disconnect,

L. Exzciter—Transmitter Alignment

a. Mixer and Switched Amplifier Filters

CAUTION: The 3-pole filter of the balanced mixer
and the switched amplifier filters have been pre-
aligned at the factory. It should not be necessary
to readijust this filter unless the components of
the filter itself are damaged or replaced. it is

highly recommended that alignment or repair
of these filters be done at the factory.

Remove the exciter-transmitter assembly
from the radio as described in Sub-Section
4-6 but do not disconnect coaxial cables or
leads from feedthroughs.

Disconnect the exciter high frequency oscilla-
tor input cable (longest cable) where it con-
nects to the main circuit board.

Unsolder and remove the black lead .supply-
ing 8.5 VDC to C510 on the high frequency
oscillator.

Disconnect the modulated A+ lead from the
junction of CR601 and R634 (33 ohm 2W)
located on the main circuit board below the
exciter-transmitter assembly. See figure 4-5-
23.

Remove exciter-transmitter assembly cover
panels.

Unsolder and remove C619 and C620. Re-
place cover panels.

Connect the exciter-transmitter to the align-
ment setup shown in figure 4-4-16.

Set sweep generator to sweep at least 136
MHz to 161 MHz and preferably wider.
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13.

14.

15.

16.

17.

18.

23.

Turn on radio and adjust power supply to 14
VDC.

Adjust T601, C610, C614, and C616 for the
bandshape as shown in figure 4-4-18. The low
band marker is at 118.0 MHz and the center
band marker is at 127.95 MHz.

CAUTION: DO NOT adjust T602. The proper ad-
justment of this transformer requires the use of a
spectrum analyzer. Return to the factory for ad-
justment.

Turn radio off.

Remove bottom cover panel and reconnect
Sweep generator to base of Q604.

Reconnect high impedance detector to the
base of Q606.

Turn the radio on and set the Com MHz dial
to 127 MHz.

Adjust C628, C645, and C647 for the pass-
band shown in figure 4-4-19.

Turn radio off. Disconnect sweep generator
and reconnect to the base of Q605.

Set the Com MHz dial to 128 MHz and turn
the radio on.

Adjust C635, C638, and (641 for the pass-
band shown in figure 4-4-20.

Turn radio off.

Disconnect sweep generator and replace C619
and C620.

Reconnect the Sweep generator to the high
frequency input of the exciter-transmitter.

Turn on radio and observe the passbands.
Switch the Com MHz dial between 127 and
128 MHz. The two passbands should switch
with slight overlaps.

b. RF Power Alignment

1.

Connect the modulated A+ lead back to the
junction of CR601 and R634 on the main cir-
cuit board.

Using a series of attenuators, connect 30 db
of attenuation between the transmitter out-
put and the 50 ohm detector. The sweep gen-
erator should still be connected to the ex-
citer high frequency input.

Connect the oscilloscope vertical input to the
50 ohm detector and the horizontal input to
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Turn on the radio and readjust the power
supply, if necessary, to 14 VDC.

Key the transmitter.
Adjust C668 full clockwise and do not change.

Switch the low band filter in by putting the
Com MHz dial on 127 MHz.

Adjust C658, C659, C666, C667, and L610 to
give a passband as shown in figure 4-4-21.
The low band marker is 118.0 MHz, center at
122.9 MHz, and high at 127.95. Several re-
peated adjustments are generally required to
give proper band shape.

Set the Com MHz switch to 128 MHz. Adjust
C658, C659, C666, C667, and L610 to give a
passband shape similar to that of figure 4-4-
22. The low band marker is at 128.0 MHz,
mid-band at 132.5 MHz and high band at
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propet S8&{1ER ‘Ehe filters back and forth be-
tween 127 and 128 MHz. Slight readjustments
of C658, C659, C666, and C667 may be re-
quired to achieve a uniform pass band in both
filter positions.

Disconnect sweep generator and reconnect ex-
citer—transmitter high frequency input to
the main circuit board. Reconnect the black
lead supplying 8.5 VDC to C510 on the high
frequency oscillator.

Connect a frequency counter to the 50 ohm
detector.

Check the power output from 118.0 to 135.95
MHz. The indicated power shall be greater
than 2 watts on all frequencies in this range.

Disconnect the radio from the alignment
setup.

Replace and secure the exciter-transmitter as-
sembly as described in Sub-Section 4-6.
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Genave Genave
Ref. No.  Part No. DESCRIPTION Ref. No.  Part Ne. DESCRIPTION
) CAPACITORS g}g 15000% Mylar, .0047 m *10%, % VDG
g: m;szmmal’f E’é’é"ﬂ?&,“é‘p‘% +10% C1%¢ 1520029 N1500 Disc, W +10%
12 1570004 Trimmer, 0 c195 1500014 Mylar, .0056 +10%, 100 VDC
Cie3 1320011 NPO Dis¢, 22 pfd +10% C19 1500005 Myiar, 0015 Mfd -+10%, 100 VOC
Cies Trimmer, 0 3_,,‘}.1"“ gg 1520024 N1500 Disc, 100 ggs‘im%
gl Laoil  NPO Dist, 2 pfdtion Gife 130003 Mylar, 0d8 M 6%, 100 vDC
' i
(] Trimma: 0. pfd
Cios 181 N or, 9. + ©200 1500027 Mylar, .047 Mfd +-10%, 100 VDC
b3 o0t Triaraammick, 085 pfd +10% C201 1500018  Mylar, 01 Mfd £10%, 100 VDC
o118 1210009 NPO Gimmick, 0.68 pfd +10% c202 1500027 Myilar, .047 Mfd +10%, 100 VDC
piH 1570004 Trimmer, 056 c283 1500016 , Mfd -+10%, 100 VDC
G 1o NrOGmimisk, U pra x10% Mmoo Si0 e voe
rimmer, 0.8—6 pfd -3, "
cii4 1510011 NPO Gimmick, 1.0 pfd +10% oo 130002 Mylar, .033 Mfd +10%, 100 VDC
cns 1570004 Trimmer, 0 c298 1500008 Mylar, 0022 Mt 30%, 200 VOC
chis B RL et % €289 1500018  Mylar, .01 Mfd +10%, 100 VDC
152000 L + czie ylar, .022 Mfd -+10%, 100 VDC
Clis  1o200%  Disc, 0.1 Mfd +80—20% €211 1500017  Myiar, 0082 Mfd :x10%, 100 VDC
c120 1520059 Disc, 0.1 Mid +80—20% CHa  1oooom Mylar, 022 Mfdiﬁlg‘%lggo VDC
c121 1 Z5P Disc, .001 Mfd +10% s 1300017 yiar, ;
sc, .0 Mfd -+-10%, 100 VDC
a1z 11o0 P i P e T c215 1540023 Aluminum Electrolytic, 125 Mfd -+10%, 16 VDC
Ci24 1520048  Z5P Disc, 001 Mfd +10% G171 jaes Aluminum Electrolytic, 1500 Mid, 1
ry ¢ 1nNu
oE  mm e dWdilact i R e T
. o ar, . =+ 'y
c127 1520001 NPO Disc, 2.2 pfd +10% 220 1540023 Aluminum Electrolytic, 125 Mfd +10%, 16 VDC
ct28 1520033 Disc, 220 pfd +10% c221 1540023 Aluminum Electroiytic, 125 Mfd +10%, 16 VDC
g:g m g?sc' Disc, f-gO}l_ mg% c222 1500037 Mylar, 22 Mfd +10%, 100 VDC
131 1520059  Disc, .1 Mfd +80_20% & 13e Disc, 001 Mid + 10%

1520048 Z5P Disc, .001 Mfd +10% —
c132 1510048 X5R Disc, .001 Mfd +10% €225 1540021 Aluminum Electrolytic, 64 Mfd +10%, 4 VDC
c133 1520017 NPO Gimmick, 3.3 pfd +10% €226 1520011 NPO Disc, 22 pfd +10% -
g}g g ggssg. .ggi uffg :—:{& c227 1520048 Z5P Disc, .001 Mfd +10%

isc, + inun rti
g:gg 151&)%, Bipsgvél. Wi _I'(_ m‘?‘_*_m% C228 1540003 3‘.?'"&% E_:ectmlytnc, 1 Mfd +10%, 40 vgc
15200; immick, + 3
g:g 1520017 g?o Dlisc' icl .ffd  pia 2 gg: 1500027 baylar,_.on Mfd +10%, 100 VDC
] - 4
B Ee Rt ce  mmon e ot o s
NSC, . H
C142 1520018 N22g Dics, 56 pfd +10% c402 1520033 z;?; 3i'ssg.' z'%lpfd jfo%
c143 1520018 N220 Disc, 56 pfd +10% €463 1520061 Feedth 001 Mfd +10%
cle4 1520011 NPO Disc, 22 pfd +10% C404 1520061 Feedthrough, .001 Mid +
e 15705  Disc i Mid 1e0- 2% i 1200 BFDisc 003 Mid Lio%
C147 1520089  Disc, .1 Mfd +80—20% Ca07 108  Poshecy B
g:g mg ng Disc, % g;g +10% C408 1520061 Feedthrough, .001 Mfd +10%
c158 1520011 NPO Disc, 22 pfd =10% cmu“ mm§ f_.eedthfough. .001 u:‘fa tlgggs
c151 1 Disc, .1 can1 1520029 N1500 Disc, 150 pfd +10% -
ci52 1520059 Disc, .1 Mfd +80—20% c412 1520061 ‘eedthrough, .001 Mfd +10%
€153 Disc, .1 Mfd +80—20% c413 1520029 150 pfd +10%
c154 1520018 220 Disc, 56 pfd +10% ca1q 1520061 Feedthrough, .001 Mfd +10%
g}g 15200513 gzszco' Dlvsﬁ.f 36+Dfd 11326 g}g 1520029 N1500 Disc, 150 pfd +10%
1320 o 80—20 1520061 Feedth MPd -+ 10%
c157 1520059 Disc, .1 Mfd +80—20% ca17 1520029 N1500 B?:gh 1 '°°|>1fa +16—'_%
c158 1520018 N220 Disc, 56 pfd +10% ca18 1520061 Feedthrough, .001 Mfd +10%
C159 1520018 N200 Disc, 56 pfd +10% c419 1520061 Feedthrough, 001 Mfd +£10%
c160 1520011 NPO Disc, 22 pfd +10% c420 1520061 Feedthi , 001 Mfd +10%
c161 1540021 Aluminum Electrolytic, 64 Mfd, 4 VDC c421 1520061 Feedthrough, .001 Mfd +10%
c162 1520024 N1500 Disc, 100 pfd +10% caz 1520061 Feedthi » 001 *1
c163 1520050 Disc, .003 Mfd +80—20%, 12VDC c423 1520061 Feedthrough, .001 Mfd +10%
c164 1540005 Atuminum Electrolytic, 2.5 Mfd, 10 VDC c4a24 1520061 Feedthrough, .001 Mfd +10%
C165 1520059 Disc, .01 Mfd +20%, . c425 1520061 Feedthrough, .001 Mfd +10%
ci6s 1540021 Aluminum Electrolytic, 64 Ffd, 4 VDC ca2s 1520061 Feedthrough, .001 Mfd £10%
c167 1520048 ZSP Disc, .001 Mfd =+10% c427 1520061 Feedthrough, 001 Mfd +10%
c168 1500044 Metal Mylar, 1 Mfd, 50 VDC cazs 1520061 Feedthrough, .001 Mfd +10%
C169 1500044 Metal Mylar, 1 Mfd, 50 VDC c429 1520061 Feedthrough, .001 Mfd £10%
c179 1520057 Disc, 22 Mfd, +-80—20% C439 Unassigned -
cin 1500024 Mylar, .022 Mfd -+10%, 100V
c172 1500024 Mytar, 022 Mfd + 100V csot 1520048 2Z5P Disc, .001 Mfd +10%
ci73 1500024 gylar, 022 Mfd +10%, 100V C502 1520061 Feedthrough, .001 +10%
ci74 P Disc, .001 Mfd cse3 1520061 Feedthrough, .001 +10%
c17s Z5P Disc, .001 Mfd +10% C504 1520061 Feedthrough, .001 +10%
el 5ty Sk EER NREe sl
sc, + isc, 33 *10%
c178 1520033 Aluminum Elecrotytic, 64 Mfd, 4 VDC cse7 1520010 NPO Disc, 18 gffg +10%
c179 1550005 Aluminum Electrolytic, 2.5 Mfd, 16 VDC Cs68 1520061 rough, .001 Mfd +10%
cise 1520051 Disc, .01 Mfd +20%, 25 VDC €509 1520061 Feedthrough, .001 Mfd +10%
c181 1540023 Aluminum Electrolytic, 125 Mfd, 16 VDC cs1e 1520061 Feedthrough, .001 Mfd +10%
ci182 1500027 Mylar, .047 Mfd +10%, 100 VDC c511 1520061 Feedthrough, .001 Mfd +10%
c183 1520048 X5R Disc, .001 Mfd +10% €512 1520061 Feedthrough, .001 Mfd +10%
c1s4 1500018 Mytar, .01 Mfd +10%, 100 VDC €513 1520048 Z5P Disc, .001 Mfd -£10%
c18s 1520048 Z5P Di: 1 Mfd +10% C514 1520048 Z5P Disc, 001 Mfd +10%
g}: ll.m48 X5R &F"mhi Mfd' Em g:z %57@: ';nmmer B8—6 Dfld *10%
Cies 1500027 Mylar, .047 Mfd +10%, 100 VDC €517 1520061 Feedthrough, .001 Mfd +10%
c139 1500027 Mytar, .047 Mfd +10%, 100 VDC cs18 1510011 Gimmick, 1.0 pfd +10%
c1% 1500024 far, 022 Mfd +10%, 100 VDC €519 1520061 Fi 001 Mfd +10%
cis1 cs28 1570008 Trimmer, 8—6 pfd
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Genave
Ref. No. Part No. DESCRIPTION Ref. No.  Part Ne. DESCRIPTION
Ccs21 1520061 Feedthrough Mfd +10% CR183 4810017 Silicon, High Frequency Switching, FD 1936
€522 1520061 Feedthrough, 0)1 Mfd +10% CR104 4810017 Silicon, High Frequency S\mtchmg, FD 1936
c523 1510012 Gimmick, 1.2 pfd +10% CR185 4810001 thcon, General Purpose, 100 V., 0.75A, TS-1
Ccs524 1 Feedthrough, .001 Mfd +10% CR186 4810011 Zener, 24 V., 1 W,
C525 1570004 Tnmmer, 8—6 pfd CR107 4810011 Zener, 24 V., 1 W,
€526 1520061 eedthrough, .001 Mfd +10% CR108 10006 Zener,56 V., 1 W.
€527 1520061 Feedthrough, 001 Mfd +10% CR109 4810017 ilicon, High Frequency Switching, FD 1936
C528 1520061 Feedthrough, .001 Mfd £10% CR118 4810017 Silicon, High Frequency Switching, FD 1936
C529 1520061 Feedthrough, .001 Mfd +10% CR111 4810017 Silicon, High Frequency Switching, FD 1936
€530 1520061 Feedthrough, .001 Mfd +10% CR112 4810017 Silicon, High Frequency Switching, FD 1936
C531 1520061 Feedthrough 001 Mfd +10% CR113 4810021 manium, | Purpose, IN34A
C532 1520061 Feedthrough, .001 Mfd +10% CR114 4810021 Germanium, General Purpose, N34A
€533 1520061 Feedthrough, .001 Mfd +10% CR115 4810021 Germanium, General Pur IN34A
c534 1520061 Feedthrough, .001 Mfd +10% CR116 4810017 Siticon, ngi'l Frequency Switching, FD 1936
€535 1520061 Feedthrough, .001 Mfd +10% CR117 4810017 Silicon, High Frequency Switching, FD 1936
C536 1520061 Feedthrough, .001 Mfd +10% CR118 4810017 Silicon, High Frequency Switching, FD 1936
€537 1520061 Feedthrough, .001 Mfd +10% CR119 4810017 thcon, High Frequency Switching, FD 1936
mm 1520008 [‘{JPgss'DISC 12 pfd +10% g:}g 4810017 lSthcon,g:éﬁl'l Frequency Switching, FD 1936
n nassi
C548 Unassigned CR122 Unassigned
ceo1 1520061 Feedthrough, .001 Mfd +10% CR401 4810017 Silicon, High Frequency Switching, FD 1936
C602 1520061 Feedthrough, .001 Mfd +10% CR482 4810017 Silicon, High Frequency Switching, FD 1936
C603 1520033 Z5F Disc, 220 pfd +10% CR403 4810017 Silicon, High Frequency Switching, FD 1936
C604 1520033 Z5F Disc, 220 pfd +10% CR404 4810017 Silicon, High Frequency Switching, FD 1936
C605 1520029 Z5F Disc, 150 pfd +10% CR405 4810017 Silicon, High Frequency Switching, FD 1936
C606 1520029 Z5F Disc, 150 pfd +10% CR406 4810017 Silicon, High Frequency Switching, FD 1936
C607 1520048 Z5P Disc, .001 Mfd +10% CR407 4810017 Silicon, High Frequency Switching, FD 1936
C608 1520048 2Z5P Disc, .001 Mfd +10% CR468 4810017 Silicon, High Frequency Switching, FD 1936
C609 1520007 NPO Dlsc 10 pfd +10% CR409 4810017 Sthcon, High Frequency Swntchmg, FD 1936
C618 1570004 Trimmer, "8—6 & CR4190 4810017 Silicon, High Frequency Switching, FD 1936
Cc611 1510015 Gnmmlck 22 +10% CR4a11 4810017 S(hcon, High Frequency Switching, FD 1936
C612 1510015 G:mrmck, 2.2 pfd +10% CR412 4810017 Silicon, High Frequency Smtchmg. FD 1936
€613 1 NPO Disc, 12 pfd +10 CR413 4810017 Silicon, High Frequency Switchi
C614 1570004 Trimmer, ‘86 pfd CR414 4810017 Silicon, High Frequency Swit
C615 1570004 Trimmer, .8—6 pfd CR41S 4810017 Silicon, High Frequency Swit
C616 1520008 NPO Dnsc 18 pfd +10% CR416 4810017 Silicon, High Frequency Switchin;
C617 1520033 Z5F Disc, "220 pfd £10% CR417 4810017 Silicon, High Frequency Svntchmg, FD 1936
c618 1520033 25F Dnsc, 220 pfd +10% CR418 4810017 Silicon, High Frequency Switching, FD 1936
C619 1520011 NPO Disc, 22 pfd +10% CR419 4810017 Silicon, High Frequency Switching, FD 1936
C620 1520011 NPO Dlsc 22 pfd +10% CR420 4810017 Sllucon High Frequency Switching, FD 1936
ce21 1520061 Feedthrough 001 Mfd +10% CR421 Unass-gn
csacm 115200652005; ;gogdéhrougg) (al Mfd +10% CR422 Unassigned -
+
c624 1520061 Feedt;xsrco'ugh, %01 T/llf%%ilo% CRSe1 4810017 Siticon, High Frequency Switching, FD 1936
825 1520061 Feedthrough, .001 Mfd +10% CR502 4810017 Silicon, High Frequency Switching, FD 1936
C626 1520033 2Z5F Disc, 220 pfd +10% CRS583 4810017 Silicon, High Frequency Switching, FD 1936 .
cs27 1520010 NPO Disc, 18 pfd +10% CRS504 4810017 Silicon, High Frequency Switching, FD 1936 -
c628 1570004 Trimmer, .8—6 pfd CRS65 4810017 Silicon, High Frequency Switching, FD 1936
8629 Z5F Disc, 220 pfd *=10% CR586 4810017 Silicon, High Frequency Switching, FD 1936
C630 1520061 Feedthrough .001 Mfd +10% CRS567 4810017 Silicon, High Frequency Switching, FD 1936
Cc631 1520061 Feedthrough, .001 Mfd +10% CRS568 4810017 Silicon, High Frequency Switching, FD 1936
632 1520033 Z5F Disc, 220 pfd +10% CR50% 4810017 Silicon, High Frequency Switching, FD 1936
C633 1520033 Z5F Disc, 220 pfd +10% CRS510 4810017 Silicon, High Frequency Switching, FD 1936
G634 1520008 NPO Dise, 12 pfd +10% CR511 4810017 Silicon, High Frequency Switching, FD 1936
C635 1570004 Trimmer, .8—6 pfd CR512 4810017 smcon High Frequency Switching, FD 1936
C836 1520008 NPO DIS(’: 12 pfd +10% CR513 4810017 $l|lC0rl High Frequency Switching, FD 1936
c637 1510013 Gimmick, 1.8 pfd +10% CR514 4810017 Silicon, High Frequency Switching, FD 1936
C638 1570004 Trimmer, .8—6 CRS515 4810017 Silicon, High Frequency Switching, FD 1936
C639 1510013 Gnmmnck' 1.5 pfd +10% CR516 4810017 Silicon, High Frequency Switching, FD 1936
C640 1520010 NPO Disc, 18 pfd CR517 4810017 Silicon, High Frequency Switching, FD 1936
Cc641 1570004 Tnmmer CR518 4810017 Silicon, High Frequency Switching, FD 1936
c642 1510014 Gimmlck' 1.8 pf% +10% CRS19 4810017 Silicon, High Frequency -7WItChlng. FD 1936 -
c643 1510014 Gimmick, 1.5 pfd +10% 4810017 Silicon, High Frequency .nmtchmg, FD 1936
Cce44 1520009 NPO Dlsc 15 pfd +10% CR521 4810017 Silicon, High Frequency Switching, FD 1936
c645 1570004 Trimmer, .8—6 pfd CR522 4810017 Silicon, High Frequency Switching, FD 1936
ce4s 1520010 NPO Disc, 18 pf%f +10% CR523 4810017 Silicon, High Frequency Switching, FD 1936
c647 1570004 Trimmer, '-8—6 pfd~ ? CR524 4810017 SIllCOn High Frequency Switching, FD 1936
c648 1 NPO Disc, 4.7 pfd +10% CRS25 Unassigned
B% BRI MobseZpd il o B icon. cor
pfd = -
6651 1520033 Z5FDisc, "220 pfd +£10% CRe81 4810001 Silicon, General Purpose, 100 V., 0.75A, TS-1
% 1520009 gr’;gs%ngn 15 pfd +10% LAMPS
isc, =+
Cc654 1520061 Feedthrotgh, .001 Mfd +10% DS101 3900004 Clear, 14 V, 80 Ma, 50,000 Hr.
C655 1520054 25F Disc, .05 Mfd +10% DS182 3900004 Clear, 14 V, 80 Ma soooo Hr.
c656 1520033 Z5F Disc, 220 pfd +10% DS103 3900004 Clear, 14 V, 80 Ma, 50,000 Hr.
C857 1520033 Z5F DISC: 220 pfd +10% DS104 3900006 Green, 14 V 80 Ma., 50,000 Hr.
c658 1560004 Variable, 53300 pfd DS165 3900005 Red, 14 V, 80 Ma, 50,000 Hr.
C653 V. mber., ', a, 50, r.
1560003 ariable, 24—200 pfd DS106 3900007 Amber, 14 V, 80 Ma, 50,000 H
C660 1520054 isc, .05 Mfd
€561 1520061 Feedthrough, .001 Mfd +10% COILS
c662 1520033 Z5F Disc, 220 pfd +=10% Lt 1800017 Coil, Bandstop Filter
€663 1520054 Z5F Disc, .05 Mfd +10% Lt01 1800017 Coit, Bandstop Filter
€664 1520061 Feedthrough. 001 Mfd +10% Li02 1800017 Coil, Bandstop Filter
C665 1520033 F Disc, 220 pfd +10% L1063 1800017 Coil, Bandstop Filter
C666 1560003 Vanable, 24—-200 pfd L104 1800024 Coil, Input Filter
667 1560003 Variable, 24—200 pfd L105 1800009 Coil, input Filter
C668 1560002 Variable, 7—100 pfd L106 1800009 Coil, Input Filter
€669 1560002 Variable, 7—100 pfd L1e7 1800009 Coil, Input Filter
C670 1520010 NPO Disc, 18 pfd +10% L108 1800044 Coil, Input Filter
c871 1520013 NPO Disc, 33 pfd +10% L1e9 1800029 50 MHy +10%
c672 1520013 NPO Disc, 33 pfd £10% Li1e 1800033 50 MHy
C673 1520061 Feedthrough, .001 Mfd +10% L0 Unassigned
674 1520033  25F Disc, 220 pfd +10% e Unassigned
cs75 1520061 Feedthrough, .001 Mfd +70% 1483 1800045  Coip LEFnt
c676 1520033 Z5F Disc, .05 Mfd +10% 0 OF Py
& Grasaipied Ls o ol LE piter
H iiter
ce78 Unassigned L1406 1800006 Coil, LF Filter
DIODES L561 1800047 il, HF Oscill
CR101 4810021 _ Germanium, General Purpose, IN34A 1562 1800050 gg«l' HF Doul!ﬂgo'
CR102 4810017 Silicon, ngh Frequency Switching, FD 1936 1se3 1800049 Coil, HF Oscillator

Section 5 Page 2

This manual is

for educational
Genave shal |

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

I nc.

Al

Model: ALPHA/300

Unaut hori zed reproduction is prohibited.
rights reserved.

purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
Use at your own risk.




-

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 Ioss or damages. Use at your own risk. Unauthorized reproduction is prohibited.

Sadhish V' pars' Lt (Continued ™™

Genave Ref. No. Genave
Ref. No.  Part Ne. DESCRIPTION Part No. DESCRIPTION
L504 1800050 Coil, HF Doubler R105 4700012 82 Ohm +10%, Yo W
1505 1800052 Coil, HF Doubler R106 4700025 1K +10%, o W
R107 Unassigned
L6o1 1800012 Coil, Exciter Filter R108 4700017 220 Ohm +10%, 12 W
Lea2 1800011 Coil, Exciter Filter R108 4700036 82K +10%, Yo W
Ls83 1800012 Coil, Exciter Filter R116 4700017 220 Ohm +10%, Y2 W
Les4 1800012 Coil, Exciter Filter RI11 4700003 10 Ohm £10%, Y2 W
L5685 1800012 Coil, Exciter Filter R112 4700033 47K +10%, Yo W
L6o6 1800011 Coil, Exciter Filter R113 4700025 1K +10%, 12 W
Ls87 1800012 Coil, Exciter Filter R118 4700036 82K +10%, 1o W
Leos 1800011 Coil, Exciter Filter R115 4700017 220 Ohm +10%, Y2 W
1689 1800008 Coil, Exciter Output R116 4700012 82 Ohm +10%, 12 W
L1619 1800055 Coil, Exciter Tuning R117 4700025 1K +10%, ¥
Le1 1800054 Coil, Matching R118 Unassigned
L1612 Unassigned R119 4700017 220 Ohm +10%, 12 W
1613 1800019 Coil, Matching R128 4700036 82K +10%, 12
Le14 1800012 Coil, Transmitter Filter R121 4700017 220 Ohm +10%, 12 W
1615 1800018 Coil, Transmitter Filter R122 4700003 . 10 Ohm £10%, o W
L6t6 1800012 Coil, Transmitter Filter R123 4700022 8 Ohm +10%, Y2 W
L617 Unassxgned R124 4700025 1K +10%, Y2 W
Leis Unassigned RIZS 4700033 47K +10%,
HE IRy Bgeisuy
TRANSISTORS m +
aiee 4300024 Silicon, NPN, Blue, MPS 3563 Rz e LIk e N W
a0 4300024 5!'!00“. NPN, Blue, MPS 3563 R130 4700017 220 Ohm :‘:10%' B W
a1e2 4800024 Silicon, NPN, Blue, MPS 3563 RIN pibortid 1o ohm C10x i
Q103 4800024 Silioon. NPN, Blug, MPS 3563 R132 4700025 1K +1Mvz w’
Qtes 4800026 Silicon, NPN, White, MPS 3633 Ri33 piters] 3K P 1cse i w
Qies 4800026 Silicon, NPN, White, MPS 3693 Ri32 pdos 550 ohm 10ae e W
ates 4800026 Silicon, NPN, White, MPS 3693 R13s pideosis 220 Ohm 2109 B W
Qie7 4800026 Silicon, NPN, White, MPS 3693 R136 4700025 1K +10%, Vo w'
Ql08 4300029 Silicon, NPN, Orange, MPS 6514 S R137 471 22K +10%. o W
Qie9 4800008 Silicon, PNP, Black, 2N5086 R138 4700017 220 Ohm +10%, 1o W
atie 4800008 Silicon, PNP, Black, 2N5086 . Rige pibortid 529 Onm 1109 72 W
Qi 4800029 Silicon, NPN, Orange, MPS 6514 S R190 4790029 oK e S ow
Q2 4800029 Silicon, NPN, Orange, MPS 6514 S R141 4700033 47K £10%. 1o W
an3 4800002 Silicon, NPN, MPS 6531 R142 pihered 18K F10% 12 W
a4 4300001 Siticon, NPN, 2N3055 R143 4700009 Vol/Off, 25K Potentiometer, with Switch
H 4800029 g':'m S’éﬁ Brange, MPS 6514 S Ria 4700049 100K +10%, V2
ilicon, range,
Q117 4800029  Silicon, NPN, Orange, MPS 6514 S b3S (L L4 sm'de"}%ﬁ,}z( Potentiometer, with Switch
Qs 4800008 Siticon, NPN, Red, MPS 6513 S R147 4700033 K 110%. 1o W -
ane 4800028 Silicon, NPN, Orange, MPS 6514 S R148 piberes 10K 1109 1E W
Qi2e 4800008 Silicon, PNP, Black, 2N5086 R149 1700005 K e
Q121 4800028 Silicon, NPN, Red, MPS 6513 S RIS pidersiy 0 O %, e W
Q122 4800008 Silicon, PNP, Black, 2N5086 R151 4700025 1K £10% o W
Q123 4800008 Silicon, PNP, Black, 2N5086 R153 pibers 1K T100 12 W N
Q122 4300008 Silicon, PNP, Black, 2N5086 Riss 4700029 2K ohn% e
o 4800008 i R1s4 4760005 Potentiometer, 1K +20% —
Q127 4800008 Silicon, PNP, Black, 2N5086 Bioe 400022 350 Ohm rlok. w2 W
Q128 4300008 Silicon, PNP, Black, 2N5086 R157 pideoety K TIox 1w
Q128 4800008 Silicon, NPN, Red, MPS 6514 S -4+74 piborins o o e e w
a130 4300008 Smoon, PNP, Black, 2N5086 R159 4700023 10K +10%, ¥ V
Q131 4800008 Silicon, PNP, Black, 2N5086 RiGS pihe 20K T W
a2 4800008 Silicon, PNP, Black, 2N! R161 4700013 100 Ohm +10%, Y2 W
Q133 4800028 Siticon, NPN, Red, MPS 6514 S Rie pibert] 100 Ohm T10%: 12 W
Qi34 4800008 Silicon, PNP, Black, 2N5086 R163 pidrd 200K R W
Q135 4800028 Silicon, NPN, Red, MPS 6514 S Riee pibos ] T s b
Qi 4800008 Silicon, PNP, Black, 2N5086 RIES plescd TR 0% AW
44 4800028 R166 4700021 470 Ohm +10%, 1o W -
aun 4200008 R167 4740001 A7 Ohm +10%, 2 W
-4 4500008 R168 4700017 220 Ohm +10%, 1o W
Qe 4300008 R169 4740003 10 Ohm +10%, 2 W
o 4800008 R179 4700001 2.2 Ohm +10%, 12 W
394 4800008 R171 4700017 220 Ohm +10%, 12 W
e 80002 R172 4700029 2.2K +10%, 2
aras g R173 4700019 330 Ohm +10%, 12 W
4800008 con, R178 4700025 1K +10%, 1o W
Qs 4800008 Silicon, PNP, Black, 2N5086 RITS P K T10 V2w
e 4800040 Silicon, NPN, 39940 R176 4760005 Potentiometer, 1K +20%
Qles 4300040 Silicon, NPN, 39940 RI7T7 4700029 22K +10%, 1o W S~
a14s 2800040 Silicon, NPN;, 39940 Ri78 4700051 Tt TE t R
Qise 4800008 thcon. PNP, Black, 2N5086 RIS pidcoit Took T10%. 2 W
Q151 4800008 Silicon, PNP, Black, 2N5086 R1%e pibrees 0K 1%, o W
Q152 Unassigned R181 4720015 464K +1%, 12 W
Q01 4300024 Silicon, NPN, Blue, MPS 3563 eI Sy bl oY w
Q402 Unassigned RIS 4720002 221 Ohm +10%, % W
Qse1 4800024 Silicon, NPN, Blue, MPS 3563 720010 475K 1%, Yo W
@562 4800024  Silicon, NPN, Blue, MPS 3563 RIS droeeR  AShift 20K Potentiometer ™.
ase3 4800024 Silicon, NPN, Blue, MPS 3563 Rigs piicnsd P O o, Yo W
asos Unassigned : R 47200 221 Ohm 10% 12 W
Qso1 4800031 Silicon, NPN, Yeliow 0 Pot,
@602 4300031  Silicon, NPN; Yellow B9 Aoo0Z 4 Bai 20K Fotentiometer
ase3 4800024 S!hcon, NPN, Biue, MPS 3563 e pidoovid Toboiane: v Wy
aso4 4800024 Silicon, PN Blue, MPS 3563 R194 4700025 1K 4-10%, 1o W
Q505 4800024 Silicon, NPN;, Biue, MPS 3563 idtes 00023 P E i
Qs06 4800024 icon, NPN, Blue, MPS 3563 it 0002 e e W
Qs07 4800036 Sllu:on NPN, PT 4133 A i 4700053 AT iR A
ases 4800039 Silicon, NPN, 38817 i pilesytd K Tl
Q509 4800039 Silicon, NPN, 38817 Rigs peliooac HOK % Y2,
= O R g oEW
RESISTORS 10K +10%, 2 W
R202 470004 +
R100 4700037 10K +10%, 12 W R203 4700045 100K ?&} w
R181 4700033 47K +10%, 1o W R204 4700037 10K +10%, 12 W
R182 4700025 1K +10%, 1 W R205 4700037 10K +10%, 1o W
R103 4700036 8.2K +10%, Yo W R206 4700037 10K +10%, 12 W
R1M 4700017 220 Ohm +10%, 12 W R207 4700025 1K £10%, 2 W
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Genave . Genave .
Ref. No. Part No. Description Ref. No. Part No. Description
R208 4720010 475K +£1%, 12 W . RS89 4710005 47 Ohm +10%, W W
R289 4760021 O Correct, 50K t R510 10008 100 Ohm +10%, 34 W
R210 4760021 Omni Test, 50K Potentiometer RS11 4710012 330 Ohm +10%, Y% W
R211 4720005 1K +1%, 12 W R512 100 330 Ohm +10%, Y W
R212 4700039 15K +10%, 12 W R513 4710012 330 Ohm +10%, % W
R213 4720033 47K +10%, Yo W RS14 330 Ohm +10%, ¥ W
R214 4720005 1K +1%,1%2 W R515 4710012 330 Ohm +10%, ¥ W
R215 4760020 FM Bal, 20K Potentiometer R516 4 330 Ohm +10%, Xu W
R216 4720015 464K +1%, Y2 W R517 4710012 330 Ohm +10%, Xa W
R217 4700040 18K +10%, 2 W R518 4710012 330 Ohm +£10%, X4 W
R218 4700049 100K +10%, 12 W RS18 4710012 330 Ohm +10%, ¥a W
R219 4700037 10K +10%, 2 W RS20 4710012 330 Ohm +10%, & W
R220 4700040 18K +10%, 12 W RS21 4710012 330 Ohm +10%, Ye W .
R221 4700049 +10%, Y2 W RS522 4710012 330 Ohm +10%, X W
R222 4700037 10K +10%, Y2 W R523 4710012 330 Ohm +10%, Ya W
R223 4700049 100K +10%, Y2 W RS524 4710012 330 Ohm +10%, Ya W
R224 4720033 47K +10%, Y2 W RS25 4710012 330 Ohm +10%, Y4 W
R225 4700039 15K £10%, 12 W . RS2 4710012 330 Ohm +10%, Ya W
R226 4760020 Loc. Bal, 20K Potentiometer RS27 4710012 330 Ohm +10%, % W
R227 4700025 1K +10%, w RS28 4710012 330 Omh +10%, Ya W
R228 4700057 470K +10%, Y2 W RS29 4710012 330 Obm +10%, Ya W
R229 4700025 1K +10%, w RS39 4710012 330 Ohm +10%, Y4 W
R230 4700037 10K +10%, 2 W R531 4710012 330 Ohm +10%, Y4 W
R231 4700013 140K +1%, 12 W RS32 Unassigned
R232 4720014 150K +1%, 2 W
R233 4700049 100K +10%, V2 W R661 220 Ohms +10%, 1 W
R234 4760006 56.2K +1%, 12 W R662 4700014 120 m +10%, 12 W
R23§ 4720015 464K +1%, Yo W R683 4700017 470 Ohm +10%, Y2 W
R236 4700023 680 Ohm +10%, 2 W R604 4700010 56 Ohm +10%, Y2 W
R237 4700037 10K +10%, 12 W R665 4710005 47 Ohm +10%, Y% W
R238 4700013 140K +1%, 12 W R606 4700033 4.7K +10%, Y2 W
R238 4720014 150K +1%, 12 W R667 4700003 10 Ohm +10%, 12 W
R246 4700049 100K +10%, Y2 W R608 4700025 1K +10%, Y2 W
R241 4720011 56.2K +1%, 2 W RG89 4700025 1K +10%, Y2 W
R242 4720015 464K +1%, Yo W R610 4700013 100 Ohm +10%, 2 W
R243 4700037 10K +10%, o W R611 4700033 4.7K +10%, Y2 W
R244 Ohm +10%, Y2 W R612 4700003 10 Ohm +£10%, Y2 W
R245 4700037 10K +10%, Y2 W R613 4700025 1K +10%, 12 W
R246 4720002 21 Ohm +10%, Y2 W R614 10023 33K +10%, YVa W
R247 4720002 221 Ohm +10%, 12 W R615 4710017 1K +10%, Y4 W
4720002 221 Ohm +10%, Y2 W R616 4710011 Ohm +10%, 4 W
R248 4720002 221 Ohm +10%, Y2 W R617 4710023 33K +10%, %
R250 4700037 10K +10%, 2 W R618 4710018 12K +10%, ¥ -
R251 4700045 47K +10%, Y2 W R619 4710011 220 Ohm +10%, Ya W
R252 4700045 47K +10%, Y2 W 4710011 220 Ohm +10%, Ya W
R253 4700025 1K +10%, 12 W R621 4710025 4.7K +10%, Ya W
R254 4700037 10K +10%, 2 W R622 4710023 33K +10%, Ya W
R255 4700037 0K +10%, 12 W R623 4710018 12K +10%, Ya -
R256 4700037 10K +10%, 2 W R624 4710011 220 Ohm +10%, %4 W
R257 4700037 10K +10%, V2 W R62S 4710011 Ohm +10%, Ya W
R258 4700049 100K +10%, 2 W R626 4710025 47K +10%, Vo
R259 4700048 82K +10%, Y2 W R627 4710008 100 Ohm +10%, Ya W
R260 4700031 33K +£10%, Yo W R628 4710020 1.8K +10%, ¥a
R261 4700037 10K +10%, Y2 W 4710011 220 Ohm +10%, Ya W
R262 4700037 10K +10%, 12 W R630 4700012 82 Ohm +10%, Y2 W
R263 4700037 10K +10%, 2 W R631 4700008 100 Ohm ilo%, oW
R264 4700048 8K +10%, Y2 W R632 4700030 27K +10%, Y2 W
R265 4700030 2.7K +£10%, Y2 W R633 4700009 47 Ohm +£10%, Y2 W
R266 4700048 82K +10%, 2 W R634 4730003 33 Ohms +10%, 1 W
R267 4700030 27K +10%, Y2 W R635 4700037 10K +10%, Y2 W
R268 4700048 82K +10%, 2 W R636 4710027 6.8K +10%, Ya W
R269 4700030 27K +10%, Yo W R637 4700003 10 Ohm +10%, ¥ W -
R270 4700048 82K +10%, 1o W R638 4700032 39K +10%, 12 W
R271 4700009 47 Ohms +10%, 12 W R639 4700011 68 Ohms +10%,2 W
R272 4700009 47 Ohms +10%, 1% W R640 4700009 47 Ohm +10%, 12 W
R273 4700027 1.5K +10%, %2 R641 700009 47 Ohm +10%, 2 W
R274 Unassigned R R642 4700017 220 Ohm +10%, 2 W
R275 Unassigned R$43 Unassi
R401 4710024 39K +10%, 4 W SWITCHES
71002; *
Rao2 4710021 22K £10%. Ya W sto1 4760009 Off/On, Part of R143
R463 4710004 22 Ohm +10%, Ya W
R404 4710008 100 Ohm +10%, 14 W Ste2 4760007 Part of R145
R40S 4710008 100 Ohm +10%, Ya W Swie3 5100020 NAV/COM, Rocker 3PDT
R406 4710008 100 Ohm +10%, ¥ W Swisa 5100029 Nav Frequency, MHz
RA467 4710008 100 Ohm +10%, 34 W Swies 5100030 Nav Frequency, KHz
R408 4710008 100 Ohm £10%, 14 W Swies 5100027 Com Frequency, MHz
R489 4710008 100 Ohm +10%, Ya W Swie7 5100028 Com Frequency, KHz
R410 4710008 100 Ohm +10%, Y% W Swies 5100021 Omni Test
RA11 4710008 100 Ohm +10%, Ya W
Rels 4710008 100 Ohm 10 To W 5600020 e T ORMERS
m = 3
R414 4710008 100 Ohm +10%, 14 W Ao 2o Nav E 205 MHz
R415 4710008 100 OHNn +10%, 14 W T2 5600020 Nav ":" 30.5 MHZz
R416 4710008 100 Ohm +10%, U W T2 5600020 Nav |F' 30.5 MHZ
R417 4710008 100 Ohm +10%, 14 W Ti08 5600021 Com ".3 225 MHz
R418 4710008 100 Ohm +10%, Ya W TS 5600021 Com lF' 225 MHz
R419 4710008 100 Ohm +10%, ¥ W Ti06 5600021 Com IF’ 22.5 MHz
R420 4710008 100 Ohm +10%, Ve W T187 5600021 Com 18 25 MHz
R421 4710008 100 Ohm +10%, 4 W T108 5600019 Low ! " MHz
R422 4710008 100 Ohm +10%, Ya W T109 5600019 Low IF, § MHz
R423 4710008 100 Ohm +10%, %4 W
3 T118 5600019 Low IF, 4 MHz
R424 Unassigned i 5600019 Low IF, 4 MHz
R42S Unassigned R}g mg Low : ::x
R501 4710021 +10%, X W 56000 Low
R562 4710019 15K +10%, Ya W nius 5600019 Low IF, 4 MHz
R563 0012 330 Ohm +10%, 4 W nis 5600019 Low IF, 4 MHz
RS 4l00s 22 Ohm e e W bodsconcd s Osciltator
m = Y 5
R506 4710025 47K +10%, Yo W Tao1 Frequency Oscil
R507 4710016 820 Ohm +10%, Ya W T681 5600024 Balanced Mixer, Input
RS68 710012 330 Ohm +10%, Ya W 1682 5600025 Balanced Mixer,
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Genave . Genave
Ref. No. Part No. Description Ref. Neo. Part Ne. Description
Y401 2300130 26.946 cryst - NEOus
MHz
va02 cvin 2100018 00ver (Part of P103 and J103)
yig T Ey v cviez 2500200 Cover, Transistor (Q11
Y404 2300127 26.796 MHz
Y405 2300126 26.746 MH2 HSE61 5300004 Heatsink for Q607
Y406 2300125 596 MHz HS682 5300001 Heatsink for Q608
Y487 26.646 MHz HS603 5300003 Heatsink for Q609
Yg mg 2.56 Muz
2300 546 MHz Jte 2100021 Connector, Photo, R
Y418 2300121 26.496 MHz J162 2100020 , Xmit
Y411 2300120 26.446 MHz Jies 2100010 Connector, 12 Pin Female
“ 2300119 26.396 MHz K101 4500007 Relay, Transmit/Receive
2300118 26346 MHz M101 2900004 Meter, Course Deviation, 500-0-500 Microamp
Y4i4 2300117 26296 MHz P191 2100023 Connector, Phono, Short Shank
;ﬁ: zaooﬁg gﬁg m‘g :l‘n 2100024 Connector, Phono, Long Shank
Y417 2300114 26,146 MHz o 2100013 Connector, 12 Pin Male
Y418 2300113 096 MHz
;419 2300112 26.046 MHz HARDWARE
428 20011 25399 MHz 240010 Grommet, Rubber (2 Req'd)
Y561 2300131 69.478 MHz 2500523 Panel, Ti
Y562 2300132 69.968 MHz 2500502 Panel, s-de (Left or Right)
Y583 2300133 70.473 MHz 2500795 Panel, Sub
Y584 2300134 70.973 MHz 2500497 Panel, Top
Y565 2300135 71.473 MHz 2501230 Dial, Nav MHz
Y506 2300136 71973 MHz 2501235 Dial, Nav KHz
Y567 2300137 72.473 MHz 2501245 Dial, Com MHz
Y508 2300138 72.973 MHz 2501250 Dial, Com KHz
2300139 73.473 MHz 2501395 Washer, Dial Drum (Between)
Y510 2300140 73973 MHz 2800040 Screw, Set
Y511 2300141 74.473 MHz 2501335 Shaft, Drum
Y512 2300142 74.973 MHz 2501445 Bushing, Drum
Y513 2300143 75.473 MHz . 2500745 Bracket Switch & OBS Pot Mounting
Y514 2300144 75.973 MHz 2500415 Clip, Radlo Mounting
Y515 2300145 76.473 MHz 2501325 Shaft, OBS Drive
Y516 76.973 MHz Drum, Assembly, OBS
Y517 2300147 77. MHz 2500572 Rack, Mounting
Y518 2300148 77.973 MHz 2500440 Gear, Spur, OBS Shaft
Y519 2300149 78.473 MHz 3500004 r, pur, S Drum
2300150 78.973 MHz 3500001 Gear, Mitre, Fi ncg Selector (a Req'd)
s21 2300151 79.473 MHz 2500405 Bushing, lntemal O —
Y522 2300152 79.973 MHz 2501255 Bearing, External, 08S Centenng
Y523 2300153 80.473 MHz 2501162 Knob, Black Frequency Selectors
Y524 2300154 80.973 MHz 2501152 Knob, Black, SQ & VOL
2500253 Knob, Black, OBS/Test
CHOKES 2501490 Sprmg, Leaf, Test Switch - .
zset 1800038 RF Choke 2500772 gaﬂe'- RHw !
z502 1800038 Choke 2500460 pacer, Hex }
R,F 2500465 Bushing, Gear Stop, Nav
z6o1 1800056 Bias Choke 6070013 Bushing, Gear Stop, Com
Z602 1800063 Bias Choke 2501365 Gear Stop, Mitre (4 Req'd)
Z603 1800057 Bias Choke 9050005 Plug, Button, Black
Z604 1800063 Bias Choke 2501515 Lense, Frequency Window
Specifications subject to change without notice
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Figure 4-4-1
Model: ALPHA/300 Block Diagram
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Input Filter Alignment Setup Model: ALPHA/300
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Radio, Bottom View
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Figure 4-4-6 Figure 4-4-7
Input Filter Bandstop Filter

Figure 4-4-8 Figure 4-4-9
Nav 1st IF Bandpass Com 1st IF Bandpass
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Figure 4-4-10 Figure 4-4-11
4 mHz PASSBAND (WITHOUT MARKER) 4 mHz PASSBAND (WITH MARKER)
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IN295 _
D - 100K
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INPUT pHd. SCOPE
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~
Figure 4-4-12 Figure 4-4-13
High Impedance Detector ‘ Scope Isolation Network
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éS%ILLATOR FREQUENCY TABLES
HIGH FREQUENCY OSCILLATOR

COM RECEIVE

Dial Reading Crystal Frequency Oscillator Output Frequency

118 70.473 MHz = 1.25 KHz 140.946 MHz =+ KHz
119 70.973 MHz = 1.25 KHz 141.946 MHz + 2.5 KHz
120 71.473 MHz = 1.25 KHz 142.946 MHz + 2.5 KHz
121 71.973 MHz + 1.25 KHz 143.946 MHz + 2.5 KHz
122 72.473 MHz + 1.25 KHz 144,946 MHz + 2.5 KHz
123 72.973 MHz + 1.25 KHz 145.946 MHz = 2.5 KHz
124 73.473 MHz — 1.25 KHz 146.946 MHz = 2.5 KHz
125 73.973 MHz = 1.25 KHz 147.946 MHz =+ 2.5 KHz
126 74.473 MHz = 1.875 KHz 148.946 MHz + 2.75 KHz
127 74.973 MHz = 1.375 KHz 149.946 MHz = 2.75 KHz
128 75.473 MHz = 1.375 KHz 150.946 MHz + 2.75 KHz
129 75.973 MHz = 1.375 KHz 151.946 MHz =+ 2.75 KHz
130 76.473 MHz ~ 1.375 KHz 152,946 MHz = 2.75 KHz
131 76.973 MHz = 1.375 KHz 153.946 MHz = 2.75 KHz
132 77.473 MHz = 1.375 KHz 154.946 MHz = 2.75 KHz
133 77.973 MHz =+ 1.375 KHz 155.946 MHz = 2.75 KHz
134 78.473 MHz = 1.5 KHz 156.946 MHz -~ 3 KHz
135 78.473 MHz =~ 1.5 KHz 156.946 MHz + 3 KHz
135 78973 MHz — 1.5 KHz 157.946 MHz ~ 3 KHz
COM TRANSMIT
Dial Reading Crystal Frequency Oscillator Output Frequency _
118 72,473 MHz = 1.25 KHz 144.946 MHz = KHz
119 72.973 MHz = 1.25 KHz 145.946 MHz + 2.5 KHz
120 73.473 MHz = 1.25 KHz 146.946 MHz = 2.5 KHz
121 73.973 MHz = 1.25 KHz 147.946 MHz = 2.5 KHz
122 74.473 MHz = 1.375 KHz 148.946 MHz = 2.75 KHz
123 74.973 MHz = 1.875 KHz 149.946 MHz = 2.75 KHz
124 75.473 MHz = 1.875 KHz 150.946 MHz = 2.75 KHz
125 75.973 MHz + 1.375 KHz 151.946 MHz = 2.75 KHz
126 76.473 MHz =+ 1.375 KHz 152.946 MHz =+ 2.75 KHz
127 76.973 MHz + 1.375 KHz 153.946 MHz ~ 2.75 KHz
128 77.473 MHz =~ 1.8375 KHz 154.946 MHz = 2.75 KHz
129 77.973 MHz =+ 1.375 KHz 155.946 MHz =+ 2.75 KHz
130 78.473 MHz = 1.5 KHz 156.946 MHz + 3 KHz
131 78973 MHz = 1.5 KHz 157.946 MHz = 8 KHz
132 79473 MHz = 1.5 KHz 158.946 MHz + 3 KHz
133 79.973 MHz = 1.5 KHz 159.946 MHz = 3 KHz
134 80.473 MHz = 1.5 KHz 160.946 MHz + 8 KHz
135 80.973 MHz = 1.5 KHz 161.946 MHz = 3 KHz

NAV RECEIVE
Crystal Frequency

69.478 MHz = 1.25 KHz

Oscillater Output Frequency

Dial Reading
108 138.956 MHz =+ 2.5 KHz

109 69.968 MHz = 1.25 KHz 139.936 MHz =+ 2.5 KHz
110 70.473 MHz = 1.25 KHz 140.946 MHz = 2.5 KHz
111 70.973 MHz = 1.25 KHz 141.946 MHz + 2.5 KHz
112 71.473 MHz = 1.25 KHz 142.946 MHz = 2.5 KHz
113 71.973 MHz = 1.25 KHz 143.946 MHz ~ 2.5 KHz
114 72.473 MHz + 1.25 KHz 144.946 MHz = 2.5 KHz
115 72.973 MHz = 1.25 KHz 145.946 MHz + 2.5 KHz
116 73.473 MHz = 1.25 KHz 146.946 MHz =+ 2.5 KHz
117 73.973 MHz = 1.25 KHz 147.946 MHz =+ 2.5 KHz
Figure 4-4-14

Model: ALPHA/300 Oscillator Frequency Tables
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OSCILLATOR FREQUENCY TABLES
LOW FREQUENCY OSCILLATOR
COM, ALL CONDITIONS -~
Crystal and Qutput
Dial Reading Frequency = 1 KHz
.00 26.746 MHz
.05 26.696 MHz
1 26.646 MHz
15 26.596 MHz
2 26.546 MHz
25 26.496 MHz
3 26.946 MH:z
.35 26.896 MHz
4 26.846 MHz
45 26.796 MHz
5 26.446 MHz
.55 26.396 MHz
.6 26.346 MHz
.65 26.296 MHz
T 26.246 MHz
75 26.196 MHz
.8 26.146 MH:z
.85 26.096 MHz
9 26.046 MHz
.95 25.996 MHz -
NAV, ALL CONDITIONS
Crystal and Output -~
Dial Reading Frequency = 1 KHz
.0 26.946 MHz
d 26.846 MHz
2 26.746 MHz
3 26.646 MHz
4 26.546 MHz
5 26.446 MHz
.6 26.346 MHz
A 26.246 MHz
.8 26.146 MHz
9 26.046 MHz
~
Figure 4-4-15
Oscillator Frequency Tables Model: ALPHA/300
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Exciter—Transmitter Alignment Setup
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50 Ohm Detector
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Figure 4-4-18 Figure 4-4-19
Mixer Filter Passband Low Amplifier Passband
Figure 4-4-20 Figure 4-4-21
High Amplifier Filter Passband RF Low Frequency Passband
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Figure 4-4-22 : Figure 4-4-23
RF High Frequency Passband Low Impedance Detector
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Exciter—Transmitter Alignment Setup
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Figure 4-4-17
Model: ALPHA/300 50 Ohm Detector
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Figure 4-4-18
Mixer Filter Passband

Figure 4-4-20
High Amplifier Filter Passband

Figure 4-4-22
RF High Frequency Passband
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Figure 4-4-19 |
Low Amplifier Passband b
Figure 4-4-21
RF Low Frequency Passband
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Figure 4-4-23
Low Impedance Detector
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4-5. Troubleshoofing'in

I. General

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

The primary aids to troubleshooting the radio
are the DC Voltage Measurements given in Table
4-5-1, the Localizer Waveform Photographs (fig-
ures 4-5-2 through 4-5-8), the Omni Waveform
Photographs (figures 4-5-9 through 4-5-17), the
Schematic Diagrams (figures 4-5-17 through 4-5-
22) and the Mainboard Parts/Track Map (figure
4-5-23).

The above aids will locate the problem area in
almost all cases. In some instances, however, the
problem may be of such a nature that other ap-
proaches must be found. Table 4-5-28 lists a few
such problems, and indicates possible causes,
checks, and solutions.

It should be noted that some of the parts in the
converter-indicator are matched pairs. Before re-
placing parts in this section check figure 4-5-27. If
one component of the matched pair is defective,
be sure to replace both parts with another matched
set.

Il. Table of Figures

A. DC Voltage Measurements
4-5-1 DC Voltage Measurements

Model: ALPHA/300
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4-5-2 Localizer Input
4-5-3 Emitter, Q134
4-5-4 Emitter, Q136
4-5-5 Emitter, Q138
4-5-6 Emitter, Q139
4-5-7 Emitter, Q140
4-5-8 Collectors, Q139 & Q140

C. Omni Waveform Photographs
4-5-9 Omni Input
4-5-10 Emitter, Q124
4-5-11 Emitter, Q126
4-5-12 Collector, Q128
4-5-13 Emitters, Q136 & Q138 and Bases, Q139
& Q140
4-5-14 Collectors or Emitters, Q130
4-5-15 Emitters, Q139 & Q140
4-5-16 R190, OBS Pot Wiper, Any Position
4-5-17 Collectors, Q139 & Q140

D. Schematic Diagrams
4-5-18 Mainboard Schematic
4-5-19 Converter—Indicator Schematic
4-5-20 Low Frequency Oscillator Schematic
4-5-21 High Frequency Oscillator Schematic
4-5-22 Exciter—Transmitter Schematic _

E. Parts/Track Maps
4-5-23 Mainboard Parts/Track Map
4-5-24 Exciter—Transmitter Parts/Track
Map
4-5-25 HF Oscillator Parts/Track Map
4-5-26 LF Oscillator Parts/Track Map

F. Matched Component Table
4-5-27 Table of Matched Components

G. Selected Troubleshooting Problems
4-5-28 Selected Troubleshooting Problems
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DC VOLTAGE MEASUREMENTS

All voltages shown in this table must be measured
with a VTVM. The input voltage to the radio
should be set at 13.75 VDC and the 8.5 VDC power
supply should be set to 8.50 VDC.

A variation of = 20% of the measured voltage
from those listed may be considered normal.

No Signal 500 microvolt Signal on Appropriate
Condition Frequency With Omni
Ref. Mode Control “TO"” Modulation except as noted. Notes
No. Setting

E 8 C E B C
Q100 NAYV 2.8 2.2 8.3 16 07 85
Q100 COM 1.2 15 8.1 04 07 84 1.8 KHz 30% Modulation
Q101 NAV 2.8 23 8.3 1.6 07 85
Q101 COM 06 14 77 0.056 0.7 84 1.3 KHz 30% Modulation
Q102 NAV 21 22 7.8 1.1 07 82
Q102 COM 64 1.6 8.4 26 0.7 85 1.3 KHz 30% Modulation
Q103 NAV 1.5 23 66 007 07 84
Q103 COM 64 14 8.4 26 0.7 85 1.3 KHz 30% Modulation
Q104 21 2.8 7.9 22 28 8.0
Q105 1.6 0.9 6.6 09 07 83
Q106 1.8 25 6.8 1.8 25 6.8
Q107 1.8 24 68 18 24 67 i
Q108 SQ CW 24 29 44 0.7 13 178
Q108 SQ CCW 24 29 78 07 13 82
Q109 NAV 3.7 3.1 0 1.9 13 0
Q109 COM 3.7 3.1 0 19 12 0 1.3 KHz, 30% Modulation
Q110 SQ CW 85 85 2.7 85 85 0
Q110 SQ CCW 85 1.8 8.4 85 82 0
Q111 COM VOL CW 24 3.0 8.5 1.4 20 85 1.3 KHz, 30% Modulation
Q111 COM VOL CCW 27 34 8.5 2.8 34 85 1.3 KHz 30% Modulation
Q112 0 62 2.1 )
Q113 165 11.9
Q114 - 08 15 137
Q115 134 127 8.5
Q116 49 54 122
Q117 49 5.5 8.5
Q118 00 04 28
Q119 23 2.8 5.4
Q120 6.1 55 23
Q121 1.7 2.2 6.1
Q122 6.7 6.1 1.7
Q123 85 7.9 6.6
Q124 73 6.6 0
Q125 85 7.9 6.8
Q126 74 68 0
Q127 85 86 80 85 87 80
Q128 85 8.0 4.6 85 8.0 49
Q129 0 04 5.0

Model: ALPHA/300
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DC Voltage Measurements
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Ref.
No.

Q130
Q131
Q132
Q133
Q134
Q135
Q134
Q137
Q138
Q139
Q140
Q141

Q142

Q143
QLli:
Q1143

Qiin

Q147
Q148
Q149
Q150
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‘TO’" Modulation except as noted.

Frequency With Omni

c
2.8
0
0
5.4
2.3
3.6
0
3.6
0
0.2-1.3
0.2-1.3

0.7

4.9
0.7
<04

<04

13.7
<3.0
13.7
8.5

No Gigna
Condition
Mode Contro!
Setting
E B
5.6 4.9
3.8 3.2
4.8 4.2
0 04
6.0 54
0 4
42 3.6
0 04
42 3.6
(A
(|
4.0 44
4.0 44
0 0
44 38
44 4.0
44 40
0 <0.4
0 07
0 <04
12.7 12.2
Figure 4-5-1

‘DC Voltage Measurements

E
2.6
3.7

7.0
7.0
2.9
4.9
4.9
2.9

3.6
3.6
3.6
3.6
3.6

B c
1.9 0
3.0 0
6.6 1.4
6.6 1.4
4.5 0.8
43 0.8
43 0.8
4.5 0.8
0.2 02
3.7 0
4.8 0
3.0 0.7
3.0 07
4.8 0
0.7 «3.0

0 13.7
0.7 <3.0

Unaut hori zed reproduction is prohibited. l

Notes

Localizer Centering Signal
Localizer Centering Signal
Localizer Centering Signal
Localizer Centering Signal

Centered Needle
Centered Needle

TO Signal
FROM Signal

TO Signal
FROM Signal

Localizer Modulation
Either TO or FROM Signal

TO Signal

FROM Signal

TO Signal -
FROM Signal

TO Signal

Either TO or FROM Signal
FROM Signal

Model: ALPHA/300

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.

Use at your own risk.
Copyright © 2007 Genave/ NRC, Inc.

Unaut hori zed reproduction is prohibited.

Al rights reserved.



This manual is for educational purposes only. The accuracy and conp eteness f the inforpation provided herein is not guaranteed or warranted.
Genave shall not be liable fo @ w ﬂ@ ﬁ Unaut hori zed reproduction is prohibited.
Copyrlg 20 nave N Inc 9 gRts reserved.
The Localizer waveform photographs were

taken under the following conditions:

Frequency : Any Localizer channel
RF Input: 500 microvolts

Modulation: Standard Localizer centering
signal.

Figure 4-5-2 ’
Localizer Input

Figure 4-5-3
Emitter, Q134

Model: ALPHA/300
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Figure 4-5-4 Figure 4-5-5
Emitter, Q136 Emitter, Q138
Figure 4-5-6 i
Emitter, Q139
—~—

Figure 4-5-7 + Figure 4-5-8
Emitter, 140 Collectors, Q139 & Q140

Model: ALPHA/300
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The OMNI waveform photographs were tak-
en under the following conditions:

Frequency: Any Omni channel
RF Input: 500 microvolts
Modulation: Standard Omni 0°
OBS Pot: Set at 0°

Figure 4-5-9
Omni Input

Figure 4-5-10
Emitter, Q124

Figure 4-5-11
Model: ALPHA/300 Emitter, Q126
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Figure 4-5-13
. Emitters, Q136 & Q138
c':ﬁ:c'fof g:gs and Bases, Q139 & Q140
g
Figure 4-5-14 Figure 4-5-15 -
Collectors or Emitters, Q130 Emitters, Q139 & Q140
~”

Figure 4-5-16 ' Figure 4-5-17
R190, OBS Pot Wiper, Any Position Collectors, Q139 & Q140
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Figure 4-5-19
Converter—Indicator Schematic
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Figure 4-5-20
Low Frequency Oscillator Schematic

Figure 4-5-21
High Frequency Oscillator Schematic Model: ALPHA/300
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Mainboard Parts/Track Map
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MATCHED COMPONENTS

Part Mate Matching Criterion

C188 C189 Capacitance to = 2%

C189 C188 Capacitance to = 2%

C200 C202 Capacitance to = 2%

C202 C200 Capacitance to = 2%

C211 C214 Capacitance to = 2%

C214 C211 Capacitance to — 2%

CR113 CR114 Forward Voltage at 20 ma to = .05 VDC

CR111 CR113 Forward Voltage at 20 ma to = .05 VDC

Q135 Q137 D(C Beta at — 6 V and 0.1 ma to - 10%

Q136 Q138 DC Beta at — 6 V and 4 ma to — 109

Q137 Q135 DC Beta at — 6 V and 0.1 ma. to = 10%

Q138 Q136 DC Beta at — 6 Vand 4 ma to = 107

Q139 Q140 DC Beta at — 6 Vand 4 ma to = 10%

Q140 Q139 DC Beta at — 6 Vand 4 ma to = 109

Q141 Q142 DC Betaat — 6 Vand4 mato = 10%

Q142 Q141 DC Betaat —6 Vand 4 ma to - 107%

Q144 Q145, Q146 DC Betaat — 6 Vand 4 ma to - 10%

Q145 Q144, Q146 DC Betaat —6 Vand4 mato — 107/

Q146 Q144, Q145 DC Betaat —6 Vand 1t mato — 107/

Figure 4-5-27

Model: ALPHA/300 Table of Matched Components
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SELECTED TROUBLESHOOTING PROBLEMS

PROBLEM POSSIBLE SOLUTION -

Unit inoperative on some channels, op- Check RF output of both oscillators using the high

erative on others. impedance detector and VTVM or VOM. Retune oscil-
lators if necessary.

Extreme insensitivity on all channels. Check all coaxial cables and input connectors for
opens or shorts. Check that antenna(s) are properly
connected.

Unit inoperative in one mode, opera- Check switching signals to oscillators and to 1st IF’s.

tive in another.

Severe changes in Omni accuracy with Check for proper grounding signal to C166 from

changes in RF input level. NAV/COM switch. Check C166.

Transmitter inoperative. Check RF output of both oscillators using the high

impedance detector and a VTVM. Check output of ex-
citer on base of Q606 using the low impedance detec-
tor (figure 4-4-2) and a VT VM. Output should be 0.6
VDC or greater from exciter. Check switching signal
to exciter filters.

Omni inoperative. Check wiper of R190 for proper output (figure 4-5-
16). Check emitter and collector of Q130 for proper
output (figure 4-5-13). -

Figure 4-5-28
Selected Troubleshooting Problems Model: ALPHA/300
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4-6. Specialized Procedures

A. Front Panel Removal

Removing the front panel allows access to the
volume control, squelch control, course deviation
indicator, indicator lamps, backlighting lamps, and
the NAV/COM switch.

1.

2.

Remove all of the control knobs from their
shafts.

Remove the four (4) Phillips head machine
screws from the corners of the front panel
using a screwdriver and open end wrench.
Collect the four (4) spacers, nuts, and lock-
washers for reassembly.

Pull the front panel off over the control
shafts being careful not to damage the in-
dicator lamps or their leads.

To reassemble reverse the above steps.

B. OBS Pot Removal and Replacement

Remove front panel as described in Part A.
Disconnect leads from meter, noting their
locations for reassembly.

Loosen bushing setscrew on rear of OBS
drum and remove OBS drum.

Remove the three (3) 3/16” hex head
screws from the OBS pot using an open
end wrench.

Remove the five wires from the OBS pot
noting their positions for reassembly.

C. Exciter—Transmitter Module Removal
and Installation

1.

2.
3.

6.

Remove the long screw holding the meter
damping capacitor (1500 MFd, 1V).
Remove the two (2) remaining screws.
Unsolder the leads from the feedthroughs
noting their positions for reassembly.
Unsolder and remove the two coaxial cables
from the main control board. The longest
cable is the high frequency input.

Te reassemble reverse the above steps. Be
sure to trim excess leads off the feed-
throughs prior to resoldering leads. The
transmitter cover panels are positioned so
as to allow access for adjustments.

To reassemble reverse the above steps.

C. Exciter—Transmitter Module Remorval and
Installation

1.

Remove the long screw holding the meter
damping capacitor (1500 MFd, 1V).

Model: ALPHA/300

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

Genave shall not be liable for any |oss or danmges.

The accuracy and conpl eteness of the information

Use at2yo

u1§ xpiogggt}%gﬁg)rﬁ2éd remaining serewsbited.
Tnsolder the leads from the feedthroughs
noting their positions for reassembly.
Unsolder and remove the two coaxial cables
from the main circuit board. The longest

cable is the high frequency input.

To reassemble reverse the above steps. Be
sure to trim excess leads off the feed-
throughs prior to resoldering leads. The
transmitter cover panels are positioned so
as to allow access for adjustments.

D. Oscillator Repairs

The
lators

ALPHA /300 high and low frequency oscil-
are constructed in a manner which makes

servicing easy.

1.

[

To service a singular or multiple crystal(s)
remove the oscillator assembly from the
side panel by removing the two (2) retain-
ing screws. There is no need to unsolder the
oscillator leads unless the entire oscillator
module is to be replaced.

Remove the top and bottom oscillator covers
by unsoldering. This makes the entire oscil-
lator easily accessible. -

NOTE: Do not attempt to adjust the high
frequency oscillator double filter trimmers.
The high frequency oscillator doubler filter
is prealigned at the factory. It should not
be necessary to readjust this filter unless the
components of the filter itself are damaged,
in which case the high frequency oscillator
module should be replaced and the old
module returned to the factory for repair.

In order to replace the oscillator module
with a new module the cable from the oscil-
lator must be removed from the main cir-
cuit board and the leads must be removed
from the feedthroughs. Be sure to note the
location of these various leads and the cable
for module replacement.

To replace the oscillator module reverse the
above steps.

E. Dial and Gear Servicing

The

following procedure is used to gain access

to the frequency selector dials and gear train with-
out major disassembly of the unit.

1.

2

Copyright © 2007 Genave/ NRC, Inc.

Remove the four (4) frequency selector
knobs from the front panel.

Loosen the bushing setserew on the rear of
the OBS drum.
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lamp lines from the main circuit board and
allow about three inches (3”) of slack.

4. Remove the four (4) sheet metal screws (2

ceived modes with the frequency counter
and referring to the Oscillator Frequency
Tables, figures 4-4-14 and 4-4-15.

per side) from the subpanel. 2. Slide the gears on the switch shafts for-
5. Pull the subpanel straight out over the ward until they mesh at a right angle with
switch shafts. Be sure to note the number the gears on the dials.
and placement of the spacers on the OBS 3. Slide the gear locking collars up against the
shaft for reassembly. back of the gears and lock in place using a
6. The dial bearing assembly is now accessible .035 in. hex key wrench.
by sliding them off the switch shafts. 4. Slide the MHz dial and gear outward until
7. To reassemble reverse the above steps. The they mesh firmly with the gears on the
OBS pot must be realigned as described in switch shafts.
Sub-Section 4-4, Part I, Step 3. Be sure to 5. With the KHz dial displaying the selected
confirm the operation of the Omni Test frequency place a screwdriver between the
switch and proper channeling of the fre- KHz dial and the dial drive gear and force
quency selectors and frequency readouts. the gear outward until it meshes firmly
) with the gear on the KHz switch shaft.
F. Frequency Readout Alignment Procedures 6. Holding pressure between the KHz dial and
The method of readout alignment described here the gear, lock the gear and dial in place by
is applicable to both the Nav and Com readouts. tightening the dial setscrew using a .050 in.
Nav alignment adjustments are made from the top hex key wrench.
of the unit while Com adjustments are made from 7. Slide the MHz dial firmly against the KHz
the bottom of the unit. dial insuring that the selected frequency is
1. Set the Nav frequency selector switches to being displayed in the readout.
111.6 MHz and the Com frequency selector 8. Lock the dial in place by tightening the set-
switches to 131.25 MHz. This can be done screw using a .050 in. hex key wrench.
by visual inspection of the switch wafers 9. Check for proper readout alignment in all

or by measuring the output frequency of
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Exciter—Transmitter Lead Identification Model: ALPHA/300
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Figure 4-6-4
HF Oscillator Lead Identification Mode!l: ALPHA/300
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enave Genave
Ref. No.  Part No. DESCRIPTION Ref. No.  Part No. DESCRIPTION
CAPACITORS g}g 15000{3 m:ar. 0047 Mfd Em%. % VDG
€100 1570004 Trimmer, 0.8—6 15000 ar, 0033 Mfd -£10%, vbC
g BN MBI Ead i % lams  Neouc LS vee
giea 1370004  Trimmer, 058 pfd Ci% 1500005  Mylar .0015 Mid £10%; 100 VDG
c1e3 1520011 NPO Disc, 22 pfd +10% s 0 £10%,
c108 1270004 Trimmer. 0 B c197 1520024 N1500 Disc, 100 pfd +10%
c10% 1220011 NPO Dis, 22 pfd-+10% c1se 1500035 Mytar, .1 Mfd +10%, 100 VDC
Cioe 1570004 Trimmer. 0 pd c199 1500025 Mylar, .033 Mfd +10%, 100 VDC
c107 70004 Trimmer, 0.8—6 pfd
Bl Bl NeOGrmick 0gs pra +10% 8 i ot ok, 1w
ct 1570004 Trimmer, 0.8—6 pfd ylar, e At
) c202 1500027 Mylar, .047 Mfd +10%, 100 VDC
e 1510000 1’!"0 Gimmick, &8 pra =10% €203 1500016 Mylar, .0068 Mfd <-10%, 100 VDC
rimmer ¥ =3 "
c112 1510008 NPO Gimmick, 0.56 pfd +10% C204 Mylar, 033 Mfd +10%, 100 VDC
b iz T o c205 1500016 Mylar, .0068 Mfd +
1 70004 rimmer, 0. 208 1500025 Mylar, .033 Mfd £10%, 100 VDC
c114 1510011 NPO Gimmick, 1.0 pfd +10% 6207 ar, 022 Mfd £10%. 100 VDG
€115 1570004 Trimmer, 0.5—3 pfd Cc208 1 Mylar, 0022 Mfd --10%, 100 VDC
e 1520033 e D Bt T lo 209 1500018 Mylar, .01 Mfd +10
152000 SC,
AU O e G Ml i e
) 1500018 Mylar, .01 Mfd +10
] PoF bisc, 001 Wid £10% Gy LXe i o M e
4 A
ci22 1510017 NPO Gimmick, 2.2 pfd +10% c215 1540023 AI!lmrinum Elecu'olyﬂc 125 Mfd +10%, 16 VDC
c123 Z5P Disc, .001 Mfd _‘:_'1022 216 1540043 Aluminum Electrol
Pt 1320008 é?:co'fcﬁigo}*-"uﬁz:;f c217 1540023 Aluminum Electrolytic, 125 Mfd *+10%, 16 VDC
€126 1520015  NPO Gimmick, 2.2 pfd +£10% 619 120003  Mviar, .1 Mid x10% 100 VDS
c127 1520001 NPO Disc, 2.2 pfd +10% c220 1540023 Alum.’num Electrolytic, 125 Mfd +10%, 15 vDC
c128 1520033 Z5F Disc, 220 pfd +10% c221 1540023 Aluminum Electrolytic, 125 Mfd +10%, 16 YDC
c129 1520048 Z5P Disc, .001 Mfd +10% 1500037 Mylar, .22 Mfd +10%,
G312 il T % Che 130048 75 Diac 001 Mid 100
§ isc, .00: + -
G B O T G2 HS N e S s, e v
1SC,
c134 1520048 25P Disc, .001 Mfd +10% c227 1520048 Z5P Disc, .001 Mfd +10%
c135 1520048 P Disc, .001 Mfd +10% c228 1540003 Aluminum Electrolytic, 1 Mfd +10%, 40 VDC
C136 1510059 Dnsc, .1 Mfd -80—20% c223 1520059 Disc, . Mfd +80—20%
G Il NPo Diee s pid Li0% G O N mad T £10%, 100 VDG
1SC,
S5 1595 Diec, 1 Mitd L50-20% C232 Unassiened
e 152003 Disc: 1 mid iﬁo—m% c401 520048
isc, 1 Z5P Disc, +
c142 520018 N229 Dics, 56 pfd +10% c402 1520033 Z5F D:'sc, MIpr‘dfd +mlgs%
c143 1520018 N220 Disc, 56 pfd +10% C403 1520061 Feedthrough, .001 Mfd +10%
c144 1520011 NPO Disc, 22 pfd +10% C404 1520061 Feedthrough, .001 Mfd +
c145 1520059 Disc, .1 Mfd + C405 1520050 Z5F Disc, .003 Mfd +10%
gm iszooss g:sc, } m iso—zogz cc:g; %gzoouls ElsoohDisc, 47 pfd +10%
1SC, 80—20 12006 eedt| y Mfd +
c148 1520018 N220 Disc, 56 pfd +10% C408 1520061 Feedth:ggghh, 'ggi Mmid :11332
c148 1520018 N220 Disc, 56 pfd +10% c409 1520061 rough, Mfd +10%
C150 1520011 NPO Disc, 22 pfd *+10% c410 1520061 Feedthrough, .001 Mfd =1 -
C151 1520053 Disc, .1 Mfd +80—20% catl 1520029 N1500 Disc, 150 pfd +10%
R RY R = O T
1 isc, +
ci54 1520018 N220 Disc, 56 pfd +10% c414 1520061 Feedthrofg'h .oo‘ﬁafd +10%
€155 1520018 N220 Disc, 56 pfd +10% C415 1520029 N1500 Disc, 150 pfd +
Cis% 1w Diac L Mid rE-E% ot 1002 Mo Dreiso e s
1 SC, iSC, +
C158 1520018 N220 Disc, 55 pfd +10% c418 1520061 Feedthrough, 001 Mid +10%
Clos 13m0l NPO Disc 22 bid io% Ci20 1008l Focdihronch, 001 Mid T10%
C160 1! 1. isc, rou . =+
C161 1540021 Aluminum Ele‘c’:troly‘!m. 64 Mfd, 4 VDC c421 1520061 Feedthrough, 001 Mfd £10%
gﬁg }5%1;3 31500 o%lgch,‘ 100 pfd +10 % c422 152005} Feedt't:rougg, .g§ mg ﬁg‘é
16: 5. isc +80—20% €423 152006 eedthrough, e
e B fm  penoun e oy
165 isC, rougl =+
C166 1540021 élst;:mlnumoEollet:t‘rolytuc, 64 Fid, 4 VDC C426 isznosi Fgeeég;:roughh. ggi. m:g _dggz
C167 1520048 Disc, C427 52006 rough,
c168 1500044 Metal Mylar, 1 Mfd, 50 V| Dc ca28 1520061 Feedthrough, .001 Mfd +10%
C169 1500044 IDAetal zazyafr# Mfd, 50 VDC €429 1520061 f’eedthrm;%h 001 Mfd +10%
c170 1520057 iSC +80—20% C430 nassign
cin 1500024 Mylar, .022 Mfd +10%, 100V ) i
c172 1500024 r&uar, 022 Mfd +10%, 100V cso1 1520048 Z5P Disc, .001 Mfd +10%
c1713 1500024 Myiar, 022 Mfd +10%, 100V C502 1520061 Feedthrough, .001 +10%
G 1oods  Zop Disc 001 mia ti0% Glos  inoer hrough: 001 10%
isc, =+ hr 3 +
c176 1500014 Myiar, .0056 Mfd +10% €505 1520008 NPO Disc, 12 pfd +£10%
c177 Z5F Disc, 220 pfd +10% €506 1520013 NPO Disc, 33 pfd +10%
c178 1520033 Aluminum Elecrolytic, 64 Mfd, 4 VDC €507 1520010 NPO Disc, 18 pfd +10%
€178 1550005 Aluminum Electrolytic, 2.5 Mf& 16 VDC C508 1520061 Feedthrough, .001 Mfd +10%
c1 1520051 Disc, .01 Mfd +20%, 25 VDC €509 1520061 Feedthrough, .001 Mfd +10%
c181 1540023 Aluminum Electrolytic, 125 Mfd, 16 VDC csto 1520061 eedthrough, .001 Mfd +10%
e C511 1520061 eedthrough, .001 Mfd +10%
ci182 1500027 Mylar. .047 Mfd +10%, 100 VDC' reedt
c183 1520048 R Disc, .001 Mfd m% C512 1520061 eedthrough, .001 Mfd +10%
c184 1500018 zsylar, .01 Mfd +1o%. 100 VDC gg}} i%“&& g g;:. _'38} ufd E{o%
gies  1soas Disc, 001 Mfd +10% Cs15 1520061  F ugh, .001 Mfd +10%
c186 1500032 Metal Film, .1 Mfd 0 VDC 2
c187 1520048 X5R Disc, .001 Mfd, +10% cs16 1570004 Trimmer, .8—6
c188 1500027 Mylar, .047 Mfd =103, 100 VDC cs17 1520061 Feedthrough, .001 Mfd +10%
c189 1500027 Mylar 047 Mfd £10%, 100 VDC cs18 1510011 Gimmick, 1.0 pfd +10%
c1% 1500024 Mylar, .022 Mfd +10%, 100 VDC €519 1520061 Feedthrough, .001 Mfd +10%
cis1 Jlected c52¢ . 1570004 Trimmer, .8—6 pfd
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Section V Parts List (Continued)

Genave Genave

Ref. No.  Part No. DESCRIPTION Ref. No. Part No. DESCRIPTION -
cs521 1520061 Feedthrough, .001 Mfd +10% CR103 4810017 Silicon, High Frequency Switching, FD 1936
C522 1520061 Feedthrou§h, 001 Mfd +10% CR104 4810017 Silicon, High Frequency Switching, FD 1936
1510012 Gimmick, +10% CR105 4810001 Silicon, General Purpose, 100 V., 0.75A, TS-1
CS24 1520061 Feedthrough, .001 Mfd +10% CR166 4810011
C525 1570004 Trimmer, .8—6 pfd CR107 4810011
C52% 1520061 Feedthrough, .001 Mfd +10% CR168 4810006
C527 1520061 Feedthrough, .001 Mfd +10% CR109 4810017
C528 1520061 Feedthrough, .001 Mfd +10% CR110 4810017
Cs23 1520061 Feedthrough, .001 Mfd +10% CR111 4310017
C538 1520061 Feedthrough, 001 Mfd +10% CR112 4810017
C531 1520061 Feedthrough, .001 Mfd +10% CR113 4810021
Cs532 1520061 Feedthrough, .001 Mfd +10% CR114 4810021
€533 1520061 Feedthrough, .001 Mfd +10% CR115 4810021 N
Cc534 1520061 Feedthrough, .001 Mfd +10% CR116 4810017 Silicon, High Frequency Switching, FD 1936
€535 1520061 Feedthrough, .001 Mfd +10% CR117 4810017 Silicon, High Frequency Switching, FD 1936
C536 1520061 Feedthrough, .001 Mfd +10% CR118 4810017 SIIICOn, High Frequency hing, FD 1936
C537 1520061 Feedthrough, .001 Mfd +10% CR118 4810017 Silicon, High Frequency Switching, FD 1936
c538 1520008 NPO Disc, 12 pfd +10% CR120 4810017 Silicon, High Frequency Switching, FD 1936
C533 Unassigned CR121 Unassigned
C540 Unassigned CR122 Unassigned
601 1520061 Feedthrough, .001 Mfd +10% CR401 4810017 Silicon, High Frequency Switching, FD 1936
C662 1520061 Feedthrough, .001 Mfd +10% CR462 4810017 SI|ICOI'I, High Frequency Switching, FD 1936
C603 1520033 Z5F Disc, 220 pfd =10% CR403 4810017 Silicon, High Frequency :vmcmng, FD 1936
C604 1520033 2Z5F Disc, 220 pfd +10% CR404 4810017 itching, FD 1936
C66S 1520029 Z5F Disc, 150 pfd £10% CR40S 4810017 wgtchgng. FD 1936
C606 1520029 Z5F Disc, pfd +10% CR406 4810017 tch FD 1936
€607 1520048 Z5P Disc, .001 Mfd +10% CR407 4810017 Wi il FD 1936
C608 1520048 Z5P Disc, .001 Mfd +10% CR408 4810017 i cy tch FD 1936
€609 1520007 NPO Disc, 10 pfd +£10% CR409 4810017 Silicon, High Frequency Sw FD 1936
C618 1570004 Trimmer, 8—6 CR410 4810017 Silicon, High Frequency t g, FD 1936
ce11 1510015 Gimmick, 2.2 pfd +10% CR411 4810017 Silicon, High Frequency Switching, FD 1936
C612 1510015 Glmmlck, 2.2 pfd *10% CR412 4810017 icon, High Freq t g, FD 1936
C613 1520008 NPO Disc, 12 pfd +10% CR413 . 4810017 con, High Frequency Switching, FD 1936
c614 1570004 Trimmer, .8—6 pfd CR414 4810017 con, High Frequency tching, FO 1936
C615 1570004 Trimmer, .8—6 pfd CR415 4810017 con, High Frequency itching, FD 1936
€616 1520008 NPO Disc, 18 pfd +10% CR418 4810017 icon, High Freq Swit g, FD 1936
C617 1520033 Z5F Disc, 220 pfd +10% CR417 4810017 Slllcon. High Frequency Switching, FD 1936
C618 1520033 Z5F Disc, 220 pfd +10% CR418 4810017 Silicon, High Frequency it g, FD 1936
C619 1520011 NPO Disc, 22 pfd +10% CR419 4810017 Slheon, High Frequency Swit g, FD 1936
c620 1520011 NPO Disc, 22 pfd +10% CR420 4810017 Silicon, High Frequency Switching, FD 1936
c621 1520061 Feedthrough, .001 Mfd +10% CR42t Unassugn —
1520061 Feedthrough, .001 Mfd +-10% CR422 Unassigned
Soo 1 B Disc b i 10% CRSO1 4810017  Silicon, High Frequency Switching, FD 1936
c625 1520061 Feedthrou, h' 001 Mfd +10% CRS02 4810017 Silicon, High Frequency Switching, FD 1936 =
C626 1520033 2Z5F Disc, pfd -+10% CRS503 4810017 SI|I°°ﬂ, High Freq Swi s Ning, FD 1936 -
c627 1520010 NPO Dis¢, 18 pfd +10% CRS04 4810017 Silicon, High Frequency Switching, FD 1936 -/
€628 1570004 Trimmer, '_&_,g‘pf CR505 4810017 Sllmﬂ, High Frequency Switching, FD 1936
629 1520033 Z5F Dis¢, 220 pfd +10% CRS06 4810017 Silicon, High Frec itching, FD 1936
€630 1520061 Feedthrobgh. 001 Mfd +10% CR507 4810017 Slllcoﬂ ngh FrequenCy ‘wltChln![, FD 1936
Cc631 1520061 Feedthmugh '001 Mfd *10% CRS08 4810017 Suhcon High Frequency FD 1936
c632 1520033 2Z5F Disc, 220 y +10% CR509 4810017 Slllcoﬂ, High Frequency Switching, FD 1936
€633 1520033 Z5F D ,sc' 220 pfd F10% CRS510 4810017 Silicon, High Fr q 1936
Cc634 1520008 NPO DIS(’: 12 pfd +10% CR511 4810017 SIHOOH, High Freq Y t g, FD 1936
C635 1570004 Trimmer, '.8—6 CRS512 4810017 Silicon, High Fr g, FD 1936
€636 1520008 NPO DIS{’:, 12 Dfld +10% CRS13 4810017 Silicon, High Freq Y t: g, FD 1936
C637 1510013 Gimmick, 1.8 pfd *10% CRS14 4310017 Silicon, High F 1936
C638 1570004 Trimmer, .8—6 CR515 4810017 Slheon, Hi, rreq 3 wit ning, FD 1936
C639 1510013 Gimmick, 1.5 p&f +10% CRS16 4810017 Silicon, High Fr y Switching, FD 1936
C640 1520010 NPO D:sc 18 +1°% CR517 4810017 Silicon, High Fr D 1936
ce4t 1570004 Trimmer, . CRS518 4810017 Siticon, High Frequency tching, FD 1936 =
ce42 1510014 Gimmick, 1.8 pf% +10% CRS1S 4810017 Silicon, High Fr hing, FD 1936
c643 1510014 Gimmick, 1.5 pfd £10% CR520 4810017 Silicon, High Frequency tching, FD 1936
Cc644 1520009 NPO Disc, 15 pfd *10% CR521 4810017 Silicon, High F cy Switching, FD 1936
C645 1570004 Trimmer, .8—& pfd CR522 4810017 Sllloon High Frequency Switching, FD 1936
646 1520010 NPO Disc, 18 pfd +10% * CR523 4810017 S|||con, High Frequency Switching, FD 1936
ce4? 1570004 annmer,' 8—6 pfd gsssg 4810017 ﬁuhcon High Freq Y t g, FD 1936
C648 1520004 NPO Disc, 4.7 pfd +10% Dase
C649 1520011 NPO Disc, 22 pfd +10% CRS526 Unassigned
% }% zzggo?'sc goopggd +%%26 CRE01 4810001 Silicon, Genera! Purpose, 100 V., 0.75A, TS-1
gggg 1520009 g%sggneqS fd +10% LAMPS
1SC, =+ :
Cc654 1520061 Feedthrough, '?001 Mid +10% Ds1e1 3900004 Ciear, 14 V, 80 Ma, 50,000 Hr.
c6s5 1520054 Z5F Disc, .05 Mfd +10% = DSt102 3900004 Clear, 14 V. 80 Ma, SOM Hr.
Cese 1250033 Z5F Disc, 220 pfd £10% DS103 3900004 Ciear, 14 V; 80 Ma, 50,000 Hr.
Gesr Toooaa3 Z5F Disc, 220 bid £19% DS104 3900006 Greer, 14 V. 80 M3, 50,000 Hr.
€858 1560004  Variable, 53—300 pfd DSI0S 300005  Red, 14V, §0 Ma, 55,000 H
s To60003 Variable, 26—200" pid DS186 3900007 Amber. 14 V, 80 Ma, 50,000 Hr.
ge s bl cons
rough, . +
€662 1520033 Z5F Disc, é‘g pfd +10% L100 1800017 Coil, Bandstop Fiiter
€663 1520054 25F Disc, .05 Mfd +10% . L101 1800017 Coil, Bandstop Filter
C664 1520061 Feedthrough, .001 Mfd +1o% L102 1800017 Coil, Bandstop Filter
C665 1520033 2Z5F Disc, Lt03 1800017 Cocl Band: Filter
Css8 1560003  Variable, 24—5:0 L164 1300024 Coil, Input Fi
C667 1560003 Variable, pfd L105 1300009 Coil, input Filter
c668 1560002 Variable, 7—100 pfd L1es 1800009 Coil, Input Filter
669 1560002 Variable, 7—100 Jafd L107 1800009 Coil, Input Filter
c670 1520010 NPO Disc, 18 pfd +10% L10e 1800044 Coil, Input Filter
c871 1520013 NPO Disc, 33 pfd +10% L108 1800029 50 MHy £10%
o Y P L
rough, .001 Mfd +10% i
Gers  Iso0e1  Eeedimo gh, 001 it 2 70% s Unassl BN
rough, +
Ce76 1520033  Z5F Disc, .05 Mfd +10% Hos  jo0004s  Coml LY Filter
cen Unassigned Lags 1300043 cc&'i LF Fitter 4
er B
cere Unassigned Laos 1800006 Coil, LF Filter .
DIODES Lso1 1800047 Coil, HF Osc:llator
CR101 4810021 Germanium, General se, IN34A L562 1800050 Coil, HF Doubl i
CR102 4810017 Silicon, High Frequency Switching, FD 1936 L5e3 1800049 Coﬂ, HF Oscallator i
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Section V Parts List (Continued)
Genave Ref. No. Genave
Ref. No.  Part No. DESCRIPTION Part No. DESCRIPTION
L1504 1800050 Coil, HF Doubler R105 4700012 82 Ohm +10%, Y2 W
1505 1800052 Coil, HF Doubler Ri6 4700025 1K +10%, 12 W
llassngued
1501 1800012 Coil, Exciter Filter R108 4700017 220 Ohm +10%, Y2 W
L5602 1800011 Coil, Exciter Filter R169 4700036 8.2K +10%, 1o W
L1603 1800012 Coil, Exciter Filter R110 4700017 220 Ohm +10%, Yo W
L604 1800012 Coil, Exciter Filter R111 4700003 10 Ohm +10%, 12 W
L60S 1800012 Coit, Exciter Filter R112 4700033 47K +10%, o W
L1606 1800011 Coil, Exciter Filter RI13 4700025 1K +10%, Tz W
Lso7 1800012 Coil, Exciter Filter R114 470003 82K +10%, 1o W
L608 1800011 Coil, Exciter Filter R115 4700017 220 Ohm +10%, Y2 W
L609 1800008 Coil, Exciter Qutput R116 4700012 82 Ohm £10%, 12 W
1610 1800055 Coil, Exciter Tuning R117 4700025 1K +10%, Y2 W
L611 1800054 Coil, Matching R118 Unassigned
L612 Unassigned R119 4700017 220 Ohm +10%, Y2 W
L613 1800019 Coil, Matching Ri128 4700036 8.2K +10%, 12 W
L614 1800012 Coil, Transmitter Filter Ri21 4700017 220 Ohm +10%, Y2 W
L615 1800018 Coil, Transmitter Filter R122 4700003 10 Ohm +10%, 12 W
1616 1800012 Coil, Transmitter Filter R123 4700022 8 Ohm +10%, 12 W
L617 Unassigned R124 4700025 1K +10%, 2 W,
Leis Unassigned R125 4700033 4.7K +10%, 12 W
me oy somiekuw
m + ,
. TRANSISTORS R128 4700025 1K +10%, V2 W
Q100 4800024 silicon, NPN, Blue, MPS 3563 R12S piborst 220 Ohtn’ - 10%, 12 W
Q101 4800024 Silicon, NPN, Blue, MPS 3563 R130 pibestld 520 Ohm +10%. 175 W
aiez 4800024 Silicon, NPN, Blue, MPS 3563 R131 4700003 10 Ohm +10%, 12 W
Q103 4800024 silicon, NPN, Biue, MPS 3563 Ri32 4700025 1K X 10%. 16 W
Q104 4800026 Silicon, NPN, White, MPS 3633 Ri33 4700959 2K 4 10%. o W
Qios 4800026 Silicon, NPN, White, MPS 3693 R134 4700017 220 Ohm +10%, Y W
Q106 4800026 Silicon, NPN, White, MPS 3693 R3S 4700017 520 Ohm £10%. 75 W
Q107 4800026 Silicon, NPN, White, MPS 3693 R138 4700025 KW
Q108 4800029 sificon, NPN; Orange, MPS 6514 S Ri37 2700029 23K £ 10% W
aies 4800008 Siticon, PNP, Black, 2N5085 - R138 4700017 220 Ohm +10%, Y2 W
Qi1e 4800008 Silicon, PNP, Black, 2N5086 R13S 0001y 220 Ohm F10% 2 W
Qi1 4800029 Silicon, NPN,, Orange, MPS 6514 $ R120 4700025 A TT0% W
Q12 4800029 silicon, NPN; Orange, MPS 6514 S Ri41 4700033 47K T10% oW
a3 4800002 Sificon, NPN, MPS 6531 R142 4700039 15K +10%, 12 W
ang 4800001 Siticon, NPN, 2N3055 R143 4700009 Vol/Off, 25K Potentiometer, with Switch
Q115 4800022 Silicon, PNP, MPS US1 Ri44 4700049 100K £10%, o W
Q116 4800029 Silicon, NPN, Orange, MPS 6514 S R145 4760007 SQ/ldent, 25K Potentiometer, with Switch
Q117 4800029 Silicon, NPN; Orange, MPS 6514 S R146 4700039 15W £10% 35 W p
Q18 4800008 silicon, NPN, Red, MPS 6513 S Ri47 4700033 DK 210%, 15 W
Q19 4800028 Silicon, NPN, Orange, MPS 6514 S R148 4700037 10K F10% 12 W
Q120 4800008 Silicon, PNP, Black, 2N5085 R148 4700025 1K <10% 15 W
Q121 4800028 Silicon, NPN, Red, MPS 6513 Ri50 00021 470 Ohin - 10%, 12 W
Q122 4800008 Silicon, PNP, Black, 2N5085 RIET 700035 1K 210% A W <
Q123 4800003 Silicon, PNP, Black, 2N5086 Ri52 4700025 1K T10% 12 W
Q124 4200008 Silicon, PNP, Black, 2N5086 RiS3 pirbere 22K 110%. oW
25 4300003 Siticon, PNP, Black, 2N3086 RIS4 4760005 Potentiometer, 1K +20%
Q126 4800008 Silicon, PNP, Black, 2N5086 R1ES 4700023 550 Ohr 10%. 1o W
Q127 4800008 Silicon, PNP, Black, 2N5086 Ri%6 4700052 2ok S T0%. o W
Qi2g 4800008 Silicon, PNP, Black, 2N5086 R157 4700041 22K $10%. Vo W
Q123 4800008 Silicon, NPN,, Red, MPS 6514 S Ri%8 4700023 i 1 v w
Q130 4800008 Silicon, PNP, Black, 2N5086 R159 pecerA O o
Q131 4800008 silicon, PNP, Black, 2N5085 R160 pidser 22K T10%. 1o W
Q132 4800008 Silicon, PNP, Black, 2N5086 R161 4700013 100 Ohm +10%, 12 W
Q133 4800028 Silicon, NPN, Red, MPS 6514 S Rie2 4700053 100 Ohm T30 2 W
Q134 4800008 Silicon, PNP, Black, 2N5086 R1E3 pihierd P R e
ai3s 4800028 Silicon, NPN, Red, MPS 6514 S Rie4 4700035 I % e
Qi3 4800008 silicon, PNP, Black. 2N5086 R18S ] R TR I _
Q137 4800028 Silicon, NPN, Red, MPS 6514 S RISE 4700021 470 Ohm +10%, % W
ans 4800008 Silicon, PNP, Black, 2N5086 R187 4740001 .47 Ohm +10%, 2 W
Q139 4800008 silicon, PNP, Black, 2N5086 R168 pibeests 250 O e 2 W
Q140 4800008 Silicon, PNP; Black, 2N5086 4+ 4749005 20 hm 1%, %
Q141 4800008 silicon, PNP, Black; 2N5086 Ri70 AL P e W
Q142 4800008 Silicon, PNP, BlacK, 2N5086 R171 4700017 230 Ohm Li0%. B W
Q143 4800029 Silicon, NPN, Orange, MPS 6514 S R172 4700029 22K +10%, Vo W
Q144 4200008 Silicon, PNP, Black, 2N5085 RI73 4700030 o e w
Qi4s 4800008 Silicon, PNP, Black, 2N5086 R174 pidves s ATy
Q146 4800008 Silicon, PNP, Black, 2N5086 RI7S pidesrs] K T10% 2 w
Q147 4200040 Silicon, NPN, 39940 RI76 4760005 Potentiometer, 1K +20%
Q148 4800040 Silicon, NPN, 39940 RIT7 470005 2o 10%, Vo W
Qs 4800040 Siticon, NPN, 39940 R178 4700051 150K +10%, Yo W
Qi5e 4800008 Silicon, PNP, Black, 2N5086 RITS piaser] TR % 2 W
Q181 4800008 Silicon, PNP, Black, 2N5086 Riso pideortd 200K T10% 12 W
o JnessiEne Riss ) i g e bW
+
Q401 4800024 silicon, NPN, Blue, MPS 3563 Ris3 iy A oo Y W
Q402 Unassigned giu 4720002 221 Ohm +10%, Y2 W
Gt soo0s Silicon, NEN, Blue, MPS 362 ME gmD LG RW
Q502 4800024 Silicon, NPN, Blue, MPS 3563 s pidveld 9c itk 206 Pt
@503 4800024 Silicon, NPN, Blue, MPS 3563 ° Ri8s Pl 251 Ohe 4 10%, Yo W
asos Unassigned RIS 472002 221 Ohm %10%, ¥o W
G s Siicon, NEN, velow N LD O e
as02 4800031 Silicon, NPN, Yellow Rig2 pedon s I B
@603 4800024 Silicon, NPN, Blue, MPS 3563 i< prosvyid K s
2604 4800024 Silicon, NPN, Biue, MPS 3563 Rios 4700058 oK e
Q605 4800024 Silicon, NPN, Blue, MPS 3563 it ed 4700022 IR IRz
Q606 4800024 Siticon, NPN, Blue, MPS 3563 Rioe pidrsetd e rat i R
as0y 4800036 Silicon, NPN, PT 4133 A R1ST 4700049 100K +10%, 12 W
Qasss 4800039 Silicon, NPN, 38317 Riss pidrsers T nw
Q509 4800039 Silicon, NPN, 38817 Rige piasect R A
asto Unassigned R200 4700025 1K ¥10%, %% W
R201 4700037 10K +10%, 2 W
RESISTORS R202 4700049 100K 10%. 3o W
R100 4700037 10K £10%, 1 W R203 4700049 100K +10%, Y2 W
R101 4700033 47K 'T10%, 1o W R204 4700037 10K £10%, 12 W
R162 4700025 1K 10%, ¥ W R205 4700037 10K 10%, 12 W
R103 4700036 8.2K +10%, 12 W R206 4700037 10K £10%, e W
R104 4700017 220 Ohm +£10%, %2 W R207 - 4700025 1K £10%, %2 W
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Section V Parts List (Continued)
Genave . Genave . /
Ref. No. Part No. Description Ref. No. Part No. Description
R208 4720010 475K +1%, Y2 W A RS589 4710005 47 Ohm +10%, % W
R209 4760021 O Correct, 50K Potentiometer R518 4710008 100 Ohm +10%, 3% W
R210 4760021 Omni Test, 50K Potentiometer RS11 4710012 330 Ohm +10%, X4 W
R211 4720005 1K +1%, 1o W R512 4710012 330 Ohm +10%, % W
R212 4700039 15K £10%, Y2 W R513 4710012 330 Ohm +10%, Ya W
R213 4720033 47K *£10%, 1/2 w RS514 4710012 330 Ohm +10%, 14 W
R214 4720005 1K +1%, '/z R515 4710012 330 Ohm +10%, % W
R215 4760020 FM Bal, 20K Potentiometer R516 4710012 330 Ohm +10%, 14 W
R216 4720015 464K il%, Yo W R517 4710012 330 Ohm £10%, Ya W
R217 4700040 18K +10%, Y2 W R518 4710012 330 Ohm +10%, Ya W
R218 4700049 100K +10%, Yo W RS18 4710012 330 Ohm +10%, Y4 W
R219 4700037 10K +10%, 2 W R520 4710012 330 Ohm *£10%, Ve W
R220 4700040 18K +10%, 2 W R521 4710012 330 Ohm *10%, Y4 W
R221 4700049 100K £10%, ¥2 W R522 4710012 330 Ohm *10%, Va W
R222 4700037 10K +10%, 1o W R523 4710012 330 Ohm +10%, %4 W
R223 4700049 100K +10%, 12 W R524 4710012 330 Ohm +10%, ¥ W
R224 4720033 47K +10%, 12 W RS25 4710012 330 Ohm +10%, 14 W
R225 4700039 15K +10%, Y2 W R526 4710012 330 Ohm +10%, Y4 W
R226 4760020 Loc. Bal, 20K Potentiometer RS27 4710012 330 Ohm +10%, Y4 W
R227 4700025 1K +10%, 12 W R528 4710012 330 Omh +10%, Ya W
R228 4700057 470K +£10%, Y2 W R529 4710012 330 Ohm *10%, ¥4 W
R229 4700025 1K +16%, Y2 W R530 4710012 330 Ohm *£10%, Ya W
R230 4700037 10K +10%, 12 W R531 4710012 330 Ohm +10%, 4 W
R231 4700013 140K +1%, Yo W R532 Unassigned
R232 4720014 150K +1%, 1o W
R233 4700049 100K +10%, Yo W R601 4730009 220 Ohms +10%, 1 W
R234 4760006 56.2K +1%, 1z W R662 4700014 120 Ohm +10%, 12 W
R235 4720015 464K +1%, Y2 W R603 4700017 470 Ohm +10%, Yo W
R236 680 Ohm +10%, 12 W R604 4700010 56 Ohm +10%, 12 W
R237 4700037 10K +10%, Y2 W R605 4710005 47 Ohm +10%, Y
R238 4700013 140K +1%, Y2 W R606 4700033 47K +10%, 12 W
R340 4700045 100K 11096, 70 W Reoe 470008 Ik tion W "
R = y Ve = ’
R241 4720011 56.2K +1%, Y2 W 4700025 1K +10%, 12 W
R242 4720015 464K £1%, 32 W R610 4700013 100 Ohm +1o%, ®Bw
R243 4700037 10K +10%, Yo W R611 4700033 47K +10%, 1o W
R244 4700023 680 Ohm +10%, Y2 W R612 4700003 10 Ohm +10%, Vo W
R245 4700037 10K +10%, Y2 W R613 4700025 1K +10%,
R246 221 Ohm +10%, Y2 W R614 4710023 33K +10%, 14 W
R247 221 Ohm *10%, Yo W R615 4710017 1K +10%, Y%
4720002 221 Ohm *10%. Yo W 6 4710011 220 Ohm +10%, Y4 W
R249 4720002 221 Ohm +10%, Y2 W R617 471 33K +10%, Y4 W -
R250 4700037 10K +10%, 12 W R618 4710018 1.2K *10%, ¥a W
R251 4700045 47K *10%, Yo W R619 4710011 220 Ohm +10%, Y4 W
4700045 47K +10%, Yo W R620 4710011 220 Ohm +10%, % W }
R253 4700025 1K +£10%, Y2 W 4710025 47K +10%, Ya W -
R254 4700037 10K +10%, 12 W R622 4710023 33K +10%, Va W -
R255 4700037 0K +10%, 12 W R623 4710018 12K +10%, ¥a W ~
4700037 10K +10%, Y2 W R624 4710011 220 Ohm +10%, Y% W
R257 4700037 10K +10%, Y2 W R625 4710011 220 Ohm +10%, Ya W
R258 4700049 100K +10%, 1o W 4710025 47K +10%, Ya W
R2S9 4700048 82K +10%, Yo W R627 4710008 100 Ohm +10%, Y4 W
R260 4700031 3.3K £10%, o W 8 4710020 1.8K +10%, Y
R261 4700037 10K +10%, 12 W R629 4710011 220 Ohm +10%, Y4 W
R262 4700037 10K *10%, Yo W R630 4700012 82 Ohm +10%, 12 W
R263 4700037 10K +10%, Y2 W R631 4700008 100 Ohm +10%, Y2 W
R264 82K +10%, Y2 W R632 4700030 27K +10%, 1o W
R265 4700030 2.7K +10%, 12 W R633 4700009 47 Ohm +10%, 2 W
47 82K +10%, 12 W R634 4720003 33 Ohms +10%, 1 W
R267 4700030 K +10%, Y2 W 4700037 10K +10%, 12 W
47 82K +10%, Y2 W 4710027 6.8K +10%, Y% W -
R269 4700030 2.7K £10%, 1o W R637 4700003 10 Ohm +10%, 12 W
R270 4700048 82K +10%, Y2 W R638 4700032 39K +10%, Yo W
R27T1 4700009 47 Ohms +10%, Y2 W R639 4700011 68 Ohms +10%, 2 W
R272 700009 47 Ohms +10%, 12 W 4700009 47 Ohm +10%, 1o W
R273 4700027 15K +10%, 12 W ., R641 4700009 47 Ohm +10%, 12 W
R274 Unassigned R642 4700017 220 Ohm +10%, %2 W
R275 Unassigned R643 Unassigned
R401 4710024 39K +10%, Ya W SWITCHES
R402 4710021 2.2K *+10%, Ya W
R403 4710004 22 Ohm +10%, Y% W sie1 4760009 Off/On, Part of R143
R402 4710008 100 m +10%, Y4 W $102 4760007 Ident, Part of R145
R405 4710008 100 Ohm +10%, Ya W SwW1e3 5100020 ~NAV/COM, Rocker 3PDT
R406 4710008 100 Ohm *+10%, ¥a W Swie4 5100029 Nav Frequency, MHz
R407 4710008 100 Ohm *10%, Ya W Swies 5100030 Nav Frequency, KHz
R408 4710008 100 Ohm *+10%, Y4 W Swi06 5100027 Com Frequency, MHz
R409 4710008 100 Ohm +10%, Ya W Swio? 5100028 Com Frequency, KHz
R410 4710008 100 Ohm *+10%, Ya W Swies 5100021 Omni Test
R4 4710008 100 Ohm +10%, Y4 W
R#13 4710008 100 ohm Ti0% 1w e SFORMERS
m *+10%,
R414 4710008 100 Ohm +10%, Yo W % 0020 Nav IF, 205 MHz
01 5600020 Nav IF, 30.5 MHz
R415 4710008 100 OHn +10%, ¥4 W T182 5600020 Nav IF, 30.5 MHz
R416 4710008 100 Ohm +10%, Ya W T183 Nav iF, 30.5 MHz
R417 4710008 100 Ohm +10%, Ya W Tio4 5600021 Com IF, 22.5 MHz
R418 4710008 100 Chm +10%, T105 5600021 Com | ! 22.5 MHz
R418 4710008 100 Ohm +10%, ¥ W T106 5600021 Com IF' 22.5 MHz
4710008 100 Ohm +10%, 14 W T 5600021 Com IF, 25 MHz
R421 4710008 100 Ohm +10%, Ya W T108 5600019 Low IF '4 MHz
4710008 100 Ohm +10%, Va W T 5600019 Low IF' 4 MHz
R423 4710008 100 Ohm +10%, Ya W T110 5600019 Low IF: 4 MH2
R424 Unassigned TH1 5600019 Low IF, 4 MHz
- 2o e T 013 LowlF 4 mHz
RS501 4710021 2.2K +10%, Vs 19 w IF, 3 o
R502 4710019 15K ¥10%, Va W ms 5600019 Low IF, 4 MHz
R503 4710012 330 Ohm +10%, Y4 W ms 3600019 Low IF, 4 MHz A
R305 4710008 22 Ohm ion e W Ty s ;
m x a . H
R50¢ 4710025 49K +10% % W T401 5600028 Low Frequency Oscillator ;
R507 4710016 820 Ohm 0%, Ya W T601 5600024 Batlanced Mixer, Input i
R508 4710012 330 Ohm +1o% W Tem2 5600025 ,  Balanced Mixer, Output :
1
3 d
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Section V Parts List (Continued)
Genave Genave
Ref. No. Part No. Description Ref. No. Part Neo. Description
Yao1 CRYSTALS MISCELLANEOUS
2300130 26.946 MHz *
. cviol 2100018 Cover, (Part of P103 and J103)
Y402 ’ b
Yi0s  owoois  Zhewmnz CViez 2500200  Cover, Transistor (Q114)
Y404 2300127 26.796 MHz
Y405 2300126 26.746 MHz HS681 5300004 Heatsink for Q607
Y406 . 2300125 26.696 MHZ HS682 5300001 Heatsink for Q608
Y407 2300124 26.646 MHz HS603 5300003 Heatsink for Q609
e mm mawn enot,
z Jio 2100021 Connector, R
Y410 2300121 26.496 MHz J182 2100020 Connector, Phono, Xmit
Y411 2300120 26.446 MHz J1e3 2100010 Connector 12 Pin Female
Y412 2300119 26.396 MHz K101 4500007 Relay, Transm:thecelve
Y413 2300118 26.346 MHz M101 2900004 Meter, Course Deviation, 5(!)-0-500 Microamp
Y414 2300117 26.296 MHz P101 2100023 Connector, Phono, Short Sha
;:;: 2300}}2 -‘;’gﬁ nn; mg 2100024 Connector, Phono, Long Shank
v417 2300114 26,146 MHz 2100013 Connector, 12 Pin Male
Y418 2300113 MHz
Y419 2300112 26.046 MH2z HARDWARE
Y420 2300111 %5.9% MHz 2840010 Grommet, Rubber (2 Reqd)
Y501 2300131 69.478 MHz 2500523 Panel, Tri
Y502 2300132 69.968 MHz 2500502 Panel, Snde (Left or Right)
Y503 2300133 70.473 MHz 2500795 Panel Sub
Y504 2300134 70.973 MHz 2500497 Panel, Top
Y565 2300135 71.473 MMz 2501230 Dial, Nav MHz
Y506 2300136 71973 MHz 2501235 Dial, Nav KHz
YS07 2300137 72.473 MH2z 2501245 Dial, Com MHz
Y568 2300138 72.973 MHz 2501250 Dial, Com KHz
Y509 2300139 73.473 MHz 2501395 Washer, Dial Drum (Between)
Y510 2300140 73973 MHz 2800040 w, Set
Y511 2300141 74.473 MHz 2501335 Shaft, Drum
Y512 2300142 74.973 MHz . 2501445 Bushing, Drum
Y513 2300143 75473 MH2z 2500745 Bracket. Switch & OBS Pot Mounting
Y514 2300144 75.973 MHz 2500415 Clip, Radio Mounting
Y515 2300145 76.473 MHz 2501325 Shaft, OBS Drive
Y516 2300146 76.973 MHz 2500550 Drum Assembly, OBS
Y517 2300147 77.473 MHz 2500572 Rack, Mounting
Y518 2300148 77973 MHz 2500440 Gear, Spur, OBS Shaft
Y519 2300149 78.473 MHz 3500004 Gear Spur, OBS Drui
Y520 2300150 78.973 MH2 3500001 Gear, Mltre, Frequencg Selector (8 Reqg'd)
Y521 2300151 79.473 MHz 2500405 Bushing, internal, O
Y522 2300152 79.973 MHz 2501255 Bearing, External, OBS centermg
Y523 2300153 80.473 MHz 2501162 Knob, Black, Frequency Selectors
Y524 2300154 80.973 MHz 2501152 Knob, Black SQ & VoL -
2500253 Knob, Black, OBS/Test -
CHOKES 2501490 Spnng, Leaf, Test Switch
B4 loos  REchoke 20048 Spacer Fien
pacer, Hex
L RF e 2500465 Bushing, Gear Stop, Nav
Zeot 1800056 Bias Choke 6070013 Bushing, Gear Stop, Com
Z502 1800063 Bias Choke 2501365 Gear Stop, Mitre (4 Req'd)
Z503 1800057 Bias Choke 9050005 Plug, Button, Biack
Z604 1800063 Bias Choke 2501515 Lense, Frequency Window
Specifications subject to change without notice
?
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