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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 /190 communica-
tions and navigation radio.

1-2. Description

The ALPHA /190 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 54
active silicon transistors.

The navigation and communication frequencies
are quartz crystal controlled and are selected by
two independent digital readout dials. A front
panel NAV-COM switch selects the mode of opera-
tion enabling instant conversion from one mode to
the other. In addition, when operating in the navi-
gation mode, internal electronic switching auto-

1-3. Specifications

GENERAL:

WEIGHT: 5.3 Ibs.
FRONT PANEL SIZE: 612" X 312"
DEPTH BEHIND PANEL: 12”

INPUT POWER: Receive: 1.9 amps @ 14 VDC*
Transmit: 2.6 amps @ 14 VDC*

(*28 VDC adapter available}
NUMBER OF TRANSISTORS:
NUMBER OF INTEGRATED CIRCUITS: 7

29 Ail Silicon

AUDIO AMPLIFIER: Sidetone output:

30 mw
nom. into 600 ohms. :

Cabin Speaker output: 5 watts nom. into 34

ohm speaker

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

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

Navigation
FREQUENCY RANGE: 108.0 — 117.9 MHz

NUMBER OF CHANNELS: 80 Omni all crystal
controlled

CHANNEL SPACING:
SENSITIVITY: 2 microvolts for 6 db

—5::—" nom. @ 30% modulation, 1000 Hz

100 kHz

PRIMARY IMAGE REJECTION

& SPURIOUS RESPONSES: —40 db nom.
SELECTIVITY: —6 db 40 kHz

—50 db 200 kHz
VOR ACCURACY: *3 degrees

Model: ALPHA/190

AGC:

FREQUENCY RANGE:

NUMBER OF CHANNELS: 90 all crystal con- -

CHANNEL SPACING:

FREQUENCY RANGE:
NUMBER OF CHANNELS: 90 all crystal con-

CHANNEL SPACING:
POWER OUTPUT:
MODULATION:

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 and transmit on any selected
communications 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. The converter-
indicator is a state-of-the-art design using solid
state computer circuitry and provides Omni course
indication.

The communications receiver covers 90 chan-
nels, spaced 100 kHz apart, from 118.0 mHz to
126.9 mHz. The communications transmitter is a
wide band solid-state unit modulated by an audio
system with audio bandpass and pre-emphasis cir-
cuitry to provide the best quality, distortion free
transmission. -

AUDIO OUTPUT: 5 watts nom. into 34 ohm

speaker; 30 mw. nom. into 600 ohm headset
3-6 db 10 — 10,000 microvoits

Communications:

118.0 — 126.9 MHz

troiled
100 kHz

SENSITIVITY: 2 microvolts for 6 db

s+n
n

nom. & 30% modulation, 1000 Hz

PRIMARY IMAGE REJECTION

& SPURIOUS RESPONSES: —40 db nom.
SELECTIVITY —6 db 40 kHz

—50 db 200 kHz
AGC: 3-6 db 10 — 30,000 microvolts

AUDIO OUTPUT: 5 watts nom. into 34 ohm

speaker; 30 mw nom. into 600 ohm headset

TRANSMITTER:
(May be operated Simplex, or Duplex with Nav

receive frequencies)

TRANSMITTER CIRCUIT: 6 'stage, solid state,

crystai tuned
118.0 — 126.9 MHz

trolled
100 kHz
2 watts carrier nom.

Audio processed, high level,
automatic |i!niting
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1-4. Eﬁyipmem Supplied b. 1—Communications Antenna (See Installation
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:‘ 11—(1\3’2(;)1;2%131’11‘ e?gr“?;dzl II;Iiz:lr)dware d. Cabin Speaker and/or headphones
Ty e. Coaxial Cable, as required (RG 58A/U or
d. 2—RF Connectors (1 short, 1 long) equiv.) J
. . . f. Wire for Harness, as required
1-5. Equipment Required, But Not Supplied g. 1—250 ohm, 5 watt Dimmer Pot (Optional,
a. 1—Microphone & Jack See Installation Manual)
Section | Page 2 Model: ALPHA/190
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INSTALLATION
AND OPERATING MANUAL

The following Section
is reproduced

and included with every

ALPHA/190

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

reference

Model: ALPHA/190
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® GENERAL AVIATION ELECTRONICS, INC.
4141 KINGMAN DRIVE, INDIANAPOLIS, INDIANA 46226

Genave

INSTALLATION
AND OPERATING
ANUAL |

ALPHA/190
NAV/COM

Please Note:

THIS UNIT MUST BE INSTALLED BY
a properly certificated and authorized

person in accordance with the Federal

Aviation Regulations, Part 43. No re-
sponsibility for improper installation of
this unit is either implied or assumed
by the manufacturer. Units shown to be
installed in violation of the FARs will
not be covered by the warranty and will
remove any and all responsibility from
the manufacturer for such equipment.
CCPRYRIGHET GEN

==
ELECTRONICS, iNC. 197!

ALL RIGHTS RESZRVED

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. Unauthorized reproduction is prohibited.
Copyright © 2007 Genave/ NRC, Inc. All rights reserved.



Specific ations:

s manual is for educational purposes only.

Genave shall not be liable for any |oss or danmges. Use at your own risk. Unauthorized reproduction is prohibited.
Copyright © 2007 Genave/ NRC, Inc., all rights reserved.
GENERAL: AUDIO OUTPUT: 5 watts nom. into 3z ohm
WEIGHT: 53 |bs. speaker; 30 mw. nom. into 600 ohm headset
FRONT PANEL SIZE: 615" X 3yt AGC: 3-6 db 10 — 10,000 microvolts
DEPTH BEHIND PANEL: 12" Communications:

INPUT POWER: Receive: 1.9 amps @ 14 VDC*
Transmit: 2.6 amps @ 14 VDC*
(*28 VDC adapter available)

NUMBER OF TRANSISTORS: 29 All Silicon

NUMBER OF INTEGRATED CIRCUITS: 7

AUDIO AMPLIFIER: Sidetone output:
nom. into 600 ohms.

30 mw

Cabin Speaker output: 5 watts nom. into 24

ohm speaker & SPURIOUS RESPONSES: —40 db nom. :

RECEIVER (Front panel switch selects Nav or SELECTIVITY —6 db 40 kHz E
Com mode): —50 db 200 kHz
AGC: 3-6 db 10 — 30,000 microvoits

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

Navigation
FREQUENCY RANGE: 108.0 — 117.9 MHz

NUMBER OF CHANNELS: 80 Omni all crystal
controlled

The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.

FREQUENCY RANGE: 118.0 — 126.9 MHz

NUMBER OF CHANNELS: 90 all crystal con-
trolled

CHANNEL SPACING:

SENSITIVITY: 2 microvolts for 6 db
s+n

100 kHz

nom. Z 30% modulation, 1000 Hz

PRIMARY IMAGE REJECTION

AUDIO OUTPUT: 5 watts nom. into 34 ohm
speaker; 30 mw nom. into €00 ohm headset
TRANSMITTER:

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

CHANNEL SPACING: 100 kHz

TRANSMITTER CIRCU!T: 6 ‘stage, solid state,
crystal tuned

FREQUENCY RANGE: 118.0 — 126.9 MHz
NUMBER OF CHANNELS: 90 all crystal con-

SENSITIVITY: 2 microvolts for 6 db
s=+n

nom. Z 30% modulation, 1000 Hz

PRIMARY IMAGE REJECTION

trolled
& SPURICUS RESPONSES: —40 db nom.
CHANNEL SPACING: 100 kHz
SELECTIVITY: —6 db 40 kHz POWER OUTPUT: 2 watts carrier nom.

—50 db 200 kHz MODULATION:  Audio processed, high fevel,

VOR ACCURACY: —3 degrees automatic limiting

Unpacking

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

Pre-Installation Check

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

Damage due to shipping should be reported toand a claim should be filed promt-
ly with the transportation company.

All units are shipped in perfect operating condition. However, a pre-instal-
lotion electrical test may be performed to assure that the unithas suffered no
internal damage during shipment. For a detailed test procedure, refer to the
Maintenance Section of the Service Manual. DO NOT ATTEMPT to bench test
the unit without proper equipment as specified in the Service Manual.
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THE LOCATION of the unit in the aircraft should be carefully selected with due
consideration to the following:

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

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

2. The placement of the unit shouldbe such that all controls are easily
accessible.

Installation

The aircraft panel cutout for the ALPHA/190 is 6 1/4’" wide X 3 11/32"
high. Make this cutout in the selected location.

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.

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 illustration) . Other locations will generally
cause mechanical interference when inserting the radio.

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.

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

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

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.

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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jack on the radio. The' M antenna cable ”cca'hgalblrdé Sg§é?’% the recessed antenna

jack.

9. Insert the radio into the rack. Tighten the mounting bolt to secure the radio
in the 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.

e 6 >
Panel Cutout I
]'I i)
3—
32
y

ovided herein is not guaranteed or warranted.
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Mount support oosotoc
at this poi-t ’

MOUNTING
RACK

NOTE A"

MOUNTING BRACKETY
FITS UNDER MOUNTING
RACK

ALPHA 190

SEE NOTE "A*
Post Installation Check

UPON COMPLETION of the installation, a flight test is desirable to insure
that all three systems ofthe ALPHA/190 are operating properly. The navigation
system should be checked on two or more different radials or on different
Omni stations. The communications system should be checked for simplex
operation on two or more frequencies and for duplex operation if possi.
:I'he lfcf)‘cchzer function should be checked if possible. A single frequency check
is sufficient.
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" 1"
3rn 1
z 2

-—¥—- @ Cut and strip i

l RG-58 A/U Coax ]
Sheath L

as shown,
Shield

Inner Cond.

_ —y - @ Spread shield,

Do not pigtail.

_% = N - @ Press long shank
: connector onto wire

and against shield,

Solder
all around

— -—3-- (o) Fold shield over
connector and solder

Solder all aroqnd. Flow
solder into connector
tip to secure inner
conductor, Cut off
tip of inner connector
which protrudes from
connector.
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ELR
4 4
- - }_ - @ Cut and strip
RG-58 A/U Coax
lSheath as shown,
Shield
Iinner Cond
\
S __E; - ]_ - @ Spread shield. )
Do not pigtail.
[

]
- —'E—@W - — - @ Press short shank
{ connector onto

wire and against
shield.

Solder

-— - }— - @ Fold shield over

connector and solder

all around. Flow

solder into connector

tip to secure inner r
conductor. Cut off

tip of inner conductor
which protrudes from
connector,

Z-—Solder_

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. Unauthorized reproduction is prohibited.
Copyright © 2007 Genave/ NRC, Inc. All rights reserved.




105 1awwTp (3ued bHuyzsixs N

A0A vT+ 03 andur Butizdduuon

‘waysAs |polaposla yriodIp sy} ul sjuiod Jedo.ad

sdwp| Jojpolpul - a4im Jadwinl umoug

3y4 o4 mQEc_ 3y} 408UUOD o4 posn 8q Uay4 pjnoys woaboip Buidim
9yl "paacwal aq 1SAW -adwinl syt ‘QIWINDIY SI ONIWWIC 4]

isadim Jadwinl papod 40j0D YHM j1Un By} jo woyoq Byy uo 4y
PaY24IMs 0f pajoouuod usaq soy uid ay) ‘pedinbes jou s sdwp

ay4 jo Bujwwiip 41 9 uld o4 Jemod Josuuod 0f AUDSSEO3U JOu SI |}

‘4LON

(bn1d buoTl) WOD

—_F

..... S ——

061/VHATVY

- (WOD) >oep
. possoaodoy

<

AVYN

m¢ *aTqre e
52 oy3 buranp sssuzybtraq [nj
55 ©I1TObax TTTM uoTuyMm ‘JawwTp 1 N
mm JOWWTIP SITJISS U0 CA‘.M::. ,...,,, XN ue e .: ' :
83 *A3TsSusajur Tang )y
S0 TT1Ttm sduvy ayy pue pi+ 2yl o3 Aryniatp )
o_ JAFIOR IR, féd R4 g S3jvuaa e o £
50 rsdwel {1n-WoH4-Ol
mm' m —
.Mr @ et e e e o] s Trm.i P - SO e e :
2 UNDO LD HAVHANTY <t L.,_i (MDY Qzaoxc/
< TT ,AA.. TTH I A ———
A=t INdINO INOHJAYIH (PO1THA) LOALNO  HANOHIY HH
532
=53 0T<€ 01
mwm 6 rAAl, al e SN 1 | ' —
et INdLNO ¥IAAVYIAIS ] (NTIID) TOALOO MMV HIAS
mwm 8 X o
55~ L K&E 1
53¢

> D = R m.. e = . B | __ e
3 La G wioads | 2 [X€] @ (NMOYE ) CAWYL oy GNT
“mm J0 SnNd_2dA T + o KH ¢t R . W BN
v—i—e 0TAaNY HNOHAOYDINW > (AR LOANL OTaOY DIW
h—e e . 4
mmyw A i {O¥DIN ] (15 1HM) A ANOHJOYDINW
g 8 € <€ ¢
3 2K ¢

P T T
ox sng 2>an w1 o+ N (day) LOANT Dda TT +
as O1lL 1T0Tda
£z
Zo
m@
S *3uy¥ WOD Ol €= -
© X®OD WYO
T TIUY AYN O €= e
E XeO0D wWyo (Of
2

SUOIIIIUUO} I[qB)) [BUBIS PUB I3 MOJ

)

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

is for educational

Thi s manual

Unaut hori zed reproduction is prohibited.
rights reserved.

not be liable for any |oss or danmges. Use at your own risk.

Genave shal |

Al

I nc.

Copyright © 2007 Genave/ NRC,



Front Panel

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
Cenave shall not be liable for any loss or damages. Use at your own risk. Unauthorized reproduction is prohibited.

Genave

ALPHA /190

18 1

VOLUME

NAV ANTENNA JACK

COM ANTENNA
JACK (Recessed)

MOUNTING RACK

MOUNTING CLIP
SUPPORT BRACKET POWER
MOUNTING HOLE AND e me——
SIGNAL
CABLE

ALPHA /190 3
Back View In Mounting Rack -
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ALPHA[180 MAY BE USED FOR SIMPLEX AND DUPLEX COMMUNICATIONS

HOW TO OPERATE:

VOL control

Centrols volume of receiver for both NAV
and COM. Also controls ON-OFF for en-
tire unit.

Rotate clockwise to turn set on and to
increase volurme. Rotate counter-clock-
wise to reduce volume and to turn set
off.

NAV-COM switch

Selects the NAV or COM mode of the
unit.

Depress the top of the switch to activate
the NAV frequency shown in the upper
digital readout window and the converter
indicator. Depress the bottom of the
switch to activate the COM frequency
shown in the lower digital readout win-
dow.

3. FREQUENCY SELECTOR knobs

These knobs select the MHz (white num-
bers on biack) or tenth MHz (black
numbers on white) dial readout adjacent
to the knob being turned.

Turn knobs clockwise to increase fre-
quency. (When the readouts are blank
the radio is inoperative. Knobs may be
rotated through blank positions without
damage to radio.) Knobs may be turned
counter-clockwise to reduce frequency.

OMNI BEARING SELECTOR (0OBS)
Adjusts OMNI to desired radial.

Turn knob clockwise or counter-clockwise
to desired bearing on compass rose. Top
numbers (larger size) indicate bearing.
Bottorn numbers (smaller size) are re-
ciprocal.

window.

OMNI or LOC or ATIS)

ALPHA/180 may be used for simplex and duplex communications:
SIMPLEX: Put NAV-COM switch in COM position. Both transmitter and
receiver will operate on the frequency shown in lower digital readout

DUPLEX: Put NAV-COM switch in NAV position. Receiver now will
operate on frequency shown in upper digital readout window (i.e.

Transmitter will operate on frequency shown in lower dicital readout
window, and will be activated by depressing microphone button.

5. TO-FROM-OFF lights

Provide pilot with TO-FROM-OFF informa-
tion in relation to course deviation dis-
play.

GREEN : illuminates when OMNI signal

(to) of adecuate strength is re-
ceived, and the bearing se-
lected on the OMNI Bearing
Selector (OBS) is (or is cflose
to) the reciprocal of the radial
on which aircraft is located.

YELLOW: [lluminates when OMN! signal

(from) of adequate strength is re-
ceived, and the bearing se-
lected on the OMNI! Bearing
Selector (OBS) is the same as
(or close to) the radial on
which the aircraft is located.

RED : llluminates when the NAV-

(off) COM switch is in COM posi-
tion, or when microphone
button is depressed.

[lluminates in the cone of si-
lence over an OMN! station to
indicate station passage.

NOTE: NEEDLE DEFLECTIONS
OF COURSE DEVIATION
DISPLAY METER
SHOULD NOT BE USED
WHEN OFF LIGHT
(Red) IS PARTIALLY
OR FULLY
ILLUMINATED.
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ALPHA/[/190
Check List

BEFORE YOU FLY your aircraft newly |
equipped with the ALPHA/190, run through this i ’
checklist to assure yourself that all conditions | 1
are “GO”: | :

| 1. MAKE SURE THE WARRANTY CARD
| HAS BEEN FILLED OUT AND RE. | {
TURNED TO THE FACTORY. |

There are two parts to the warranty card
that has to be filled out and returned to
the factory.

The lower part has to be filled out by the
installer.

The upper part has to be filled out by vou.

BOTH PARTS HAVE TO BE COMPLET-
ED AND SENT TO THE FACTORY SO
THAT THE WARRANTY WILL BE IN
EFFECT (Your one-vear warranty starts
from the date of installation shown on the

card.)

2. APPLY TO THE FCC for vour Aircraft Radio
Station License (FCC Form 404, Sept. 1965).

In answering question 14, list the ALPHA/
190 exactly as follows:

MANUFACTURER TYPE NO.
General Aviation ALPHA/190
Electronics, Inc.

3. BE SURE THE INSTALLER has made the
appropriate entries in vour aircraft’s log book
as required by FAR 43.

4. Ask vour installer for our shipping carton,
which vou can use in your aircraft as a litter-
basket while flving.

GENERAL AVIATION ELECTRONICS, INC.
4141 KINGMAN DRIVE. INDIANAPOLIS, INDIANA 46226
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MAINTENANCE MANUAL

3-7. INTRODUCTION

This section provides the basic information re-
quired to electronically test, align, and repair the
ALPHA /190. 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.

3-2. THEORY OF OPERATION

I. Generadl

The ALPHA /190 employs 7 integrated circuits,
29 silicon transistors and 25 diodes in an all solid
state design. The following is a breakdown of the
functions and circuits within the unit.

Receiver (Nav & Com)
Local Oscillator Assembly
Exciter

Transmitter

Converter Indicator

Audio Amplifier & Modulator
Power Supply

s

QEEDOW

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

II. Detailed Theory

A. Receiver—The receiver in the ALPHA /190
is 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 second
IF. The first IF is switched and its center fre-
quency is 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. Signals from the antenna (the omni
antenna is used by the receiver in both NAV &
COM) are applied to a broad band, 108.0 mHz to
126.9 mHz 5 pole Chebyshev filter consisting of
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L101, 1102, 1.103, L104, 1105 and their associated
tuning and coupling capacitors. This filter allows
signals in the range of 108 to 128 mHz to pass
to the bases of Q101 (COM 1st mixer) and Q102
(NAYV 1st mixer.

The 1st Local Oscillator, LO1 also applies a sig-
nal through C151 to the bases of Q101 and Q102.
The input filter prevents radiation of the local os-
cillator signal. The local oscillator signal is con-
trolled by the front panel NAV-COM switch and
by the NAV & COM mHz dials. The LO1 signal
is approximately 30.5 mHz above the selected sig-
nal when in NAV and 22.5 mHz above the desired
signal when in COM. Q101 and Q102 are switched
by the front panel NAV-COM switch so that Q101
functions in COM and Q102 in NAV. T101 is a
tree pole filter tuned to a center frequency of
22.5 mHz and a bandwidth of 1 mHz. T102 is a
three pole filter tuned to a center frequency of 30.5
mHz and a bandwidth of 1 mHz. The outputs of
T101 and T102 are connected to Q103 the second
mixer. CR109 and CR110 switch off the unused IF
transformer. CR109 and 110 are controlled by the
NAV-COM switch. The second local oscillator
(LO2 is connected to the emitter of Q103 thru
R165 and C124. 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 of 0.1 mHz selector dials. Q103,
104, 105 and 106 and associated components form
a 4.0 mHz center frequency second IF amplifier.
CR102 functions as a detector. CR102 is biased
above ground by R127 and R128 to provide a ref-
erence (No signal) AGC voltage. The DC output
level of CR102 is amplified by emitter follower
Q108 and is used as AGC applied to Q101, Q102,
Q103 and Q104. C133 is connected as an additional
AGC filter in NAV. The detected voice audio out-
put from CR102 is applied through R140 (VOL
control to emitter follower Q110. The output of
Q110 is connected to the input of the audio am-
plifier through Relay RY 1 when in receive. CR104
with R186, R139 and C137 form a noise limiter
that removes impulse noise from the voice audio.
The detected output from CR102 is also connected
to the base of Q109. Q109 is connected as an emit-
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105 is switched off when the NAV-COM switch is
in COM to block output to the converter indicator.
Q107 functions as a squelch amplifier and is con-
trolled by R132 (SQ control) when in COM. In
NAYV, Q107 is disabled by CR103.

B. Local Oscillator Assembly—The local oscillator
assembly consists of two circuits, a high frequency
oscillator and a low frequency oscillator.

The high frequency oscillator, composed of Q301
and associated components, is a modified Colpitts,
crystal controlled, transistor oscillator. The crys-
tals are selected mechanically by rotary switches
SW301 (Nav) and SW302 (Com). The switch-
ing of the selected Nav or Com crystal is accom-
plished with CR301 (Nav), CR302 (Com Rev),
and CR303 (Com Xmit) which are activated by
the front panel Nav/Com switch or, in the trans-
mit condition, by the transmit/receive relay, RY1.

Output from the oscillator is coupled to Q302, a
doubler stage, which multiplies the oscillator fre-
quencies by 2. The resulting frequencies are 138.94
mHz to 152.94 mHz.in 1.0 mHz steps. The output
of Q302 is passed through a 3-pole Chebyshev
bandpass filter consisting of L303, C309, C310
C317, L304, C311, C312, C313, C314, L305, C316
and C315. The bandwidth of the filter is nominally
16 mHz centered around a frequency of 146.2
mHz. This filter suppresses all harmonics and sub-
harmonics of the output frequency to a level of
60 dB or more below the desired output. The out-
put of the filter is matched to a 50 ohm coaxial
cable which is routed to the main circuit board
and then to the Exciter assembly.

The high frequency oscillator is contained with-
in a separate shielded compartment of the total
oscillator assembly. '

The low frequency oscillator, consisting of Q401
and associated circuitry, is a modified Colpitts,
crystal controlled, transistor oscillator. The crystal
frequencies are 26.040 mHz to 26.940 mHz in 100
kHz steps. The crystals are selected mechanically
by rotary switches SW401 (Com) and SW402
(Nav). The switching of the selected Nav or Com
crystal is accomplished with CR401 and CR402
which are activated by the front panel Nav/Com
switch or, in the transmit condition, by the trans-
mit/receive relay RY1.

T401, used to adjust the low frequency oscilla-
tor, is provided with a pickup link. This link is
the first element of a 7-pole Chebyshev lowpass

Section Il Page 2

all unwanted outputs to 70 dB below the output
frequency. The nominal cutoff frequency is 32.0
mHz. The output of the filter is matched to a 50
ohm coaxial cable which is routed to the main cir-
cuit board and then to the exciter assembly.

The low frequency oscillator is contained within
a separate shielded compartment of the total os-
cillator assembly.

C. Exciter Assembly—Inputs from the high and
low frequency oscillators are fed through resistive
attenuators to the balanced mixer, consisting of
Q603 and Q604. The low frequency input is applied
through a tuned transformer, T601, and fed differ-
entially 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, its harmonics, and all even order harmonics
of the low frequency input are suppressed in the
collector circuit. Mixing action occurs in the base-
emitter junctions and produces primarily the high
frequency input plus and minus the low frequency
input. Harmonically related spurious outputs also
occur, but at lower levels. The desired output fre-
quency is the high frequency input minus the low
frequency input. The sum and difference frequen-
cies appear in the collector circuit across the pri-
mary of T602. A pick-up link on T602 forms the
first element in a 3 pole Chebyshev bandpass filter
consisting of the link on T602, C625, C624, C6283,
L.604, C622, C621, C620, C619, C618 and L603.
The nominal bandwidth of this filter is 11 mHz
ceintered around a frequency of 122.8 mHz. The
filter suppresses all undesired outputs of the mixer
to 60 dB below the desired output frequency

The output of the filter is fed to a single-tuned
bandpass amplifier, Q602. The output of Q602 is
fed to an identical single-tuned stage, Q601. At
this point all undesired outputs are over 70 dB
below the desired.

The output of Q601 is matched to a 50 ohm
coaxial cable which is routed to the transmitter
power amplifier assembly. The entire exciter as-
sembly is enclosed in a plated steel shield housing
to eiliminate direct radiations.

D. Transmitter Power Amplifier Assembly—The
signal from the exciter assembly is brought in on
50 ohm coax and fed to a single-tuned Class A am-
plifier or predriver, Q503. The output of Q508 is
fed to a single-tuned Class C driver, Q502.

The signal from Q502 is matched into the input
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Z501. Q501 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 harmonic and spur-
ious outputs to over 60 dB below the desired out-
put. The output of the filter is designed to match
a 50 ohm communications antenna system. The
antenna jack is directly connected to the trans-
mitter power amplifier shield and housing assem-
bly and connection to it is made through an access
port in the rear panel.

E. Omni Converter/Indicator—The converter-in-
dicator circuitry is of the analog computer type
and utilizes no transformers.

The Omni converter-indicator circuitry can be
broken down into four sections: Demodulation Cir-
cuitry, Summing Amplifiers, Metering Circuitry,
and Lamp Circuitry.

1. Demodulation Circuitry—When an Omni sig-
nal is applied to the Omni 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 low-pass active
filter, IC 201 A; a unity-gain phase inverter, IC
201 B; a 90° phase shifting circuit; a unity-gain
non-inverting amplifier, IC 202 A; another unity-
gain phase inverter, IC 202 B; and the OBS po-
tentiometer. The low-pass active filter consisting
of IC 201 A, R203, and C202 removes the 30
Hz AM component of the 9960 Hz carrier. The
low-pass filter provides one output 180° out-of-
phase and the following inverting amplifier pro-
vides one output in-phase with the input signal.

These two outputs are applied to the 180° and
0° terminals of the OBS potentiometer, respec-
tively, and to an RC phase shifting network con-
sisting of C203, R206, and R207. R206 allows the
shift to be set at exactly 90°.

Outputs from the 90° phase shifting network
are applied to a unity-gain non-inverting amplifier
IC 202 A. This amplifier provides one output in-
phase and inverting amplifier IC 202 B provides
one output 180° out-of-phase with the signal from
the 90° phase shift network. These two ouputs
are applied to the 90° and 270° terminals of the
OBS potentiometer, respectively. The wiper on the
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The FM channel consists of one 9960 Hz am-
plifier /limiter; a Schmitt trigger; a slope detector;
and a low-pass active filter.

The Omni input is first applied to the 9960 Hz
LC amplifier consisting of IC 203 B and associated
circuitry. This amplifier/limiter is tuned to 9960
Hz by means of L.201 and C205.

IC 203 A is used as a Schmitt trigger to
“square” and limit the 9960 Hz input. This tech-
nique reduces the possibility of any residual AM
interfering with the FM. The slope detector con-
verts the FM signal to an AM signal and the diode
doubler recovers the 30 Hz reference modulation.

The low-pass active filter consisting of IC 204 B,
R218 and C209 provides an output 180° out-of-
phase while IC 204 A and associated circuitry pro-
vide an output in-phase with the demodulated sig-
nal. These two FM channel outputs along with the
AM channel output are then applied to the Omni
summing amplifiers.

2. Omni Summing Amplifiers—The summing am-
plifiers are used to convert the processed Omni
signal to a directional signal. -

The three signals from the Omni circuitry are
applied to the summing amplifiers. The Omni sum-
ming amplifiers are comprised of IC 205 A and
IC 205 B and their associated circuitry. Each of
the Omni summing amplifiers receives one of the
FM Omni channel outputs and the AM channel
output.

3. Omni Metering Circuits—The outputs from
each of the summing amplifiers are fed to -the
metering circuits; here the directional signal is
converted to a visual indication. The Omni indi-
cation is provided via M1, the course deviation
indicator.

The Omni summing amplifier outputs are recti-
fied by means of CR 205 and CR 206. The rectifier
outputs, varying DC levels, are summed and ap-
plied to a low-pass active filter composed of IC
206 A, R239, and C219. The cutoff frequency of the
low-pass active filter is 1 Hz (RC =1 sec.) and
thus the meter is prevented from responding to
transients.

If the sum of the rectified voltages into IC 206 A
is negative, current will flow from the output of
IC 206 A into the meter. If that sum is positive,
current will flow into the output of IC 206 A and
therefore out of the meter. This action will cause
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meter deflection.

4. Omni Lamp Circuitry—Two fixed 90° phase
shift networks; R228 and C214, and R229 and
C215; are connected to the outputs of the two
summing amplifiers. The outputs of these net-
works have the same dependence upon the relative
phase of the input signals as the summing ampli-
fier outputs except that the amplitude response is
shifted 90°. A negative (less than —.6 volts) out-
put from IC 205 A permits CR 203 to conduct.
This applies a negative voltage to IC 206 B which
in turn causes Q202 and Q204 to conduct and the
FROM light to turn on. If the output of IC 205 B
is greater than .6 volts, IC 206 B will cause Q201,
Q203, Q205, and the TO light to turn on. R235 and
C218 (RC =1 sec.) serve to eliminate 30 Hz rip-
ple on the lights.

F. Audio Amplifier Modulator—The audio ampli-
fier in the ALPHA /190 is used as a power ampli-
fier to drive the speaker for COM or NAV receive
and as a modulator for the transmitter during
transmit. The switching required for the change of
function is accomplished by RY1 the Transmit/
Receive relay which is activated by the micro-
phone switch.

The circuit of the audio amplifier consists of
Q115, Q116, and Q121. The entire amplifier is
biased and DC stabilized by a DC feedback loop
comprising R155, R156, and R157. AC feedback
is applied by R154 and C145 which determine
the high frequency rolloff of the amplifier. The
low frequency roll-off is controlled by the RC input
networks.

When the radio is in the receive mode, the audio
amplifier has three (3) inputs which may be in
use simultaneously. One input is connected to the
receiver output signal and is controlled by the
volume control R140. The other two ihputs are
auxiliary inputs which may be connected to other
systems in the airplane such as a marker beacon,
ADF receiver, a second NAV/COM, ete. These in-
puts are designed to provide full audio output
power with an input signal of 1 Vrms.

When the radio is being used as a transmitter,
the audio amplifier has a single input from the
microphone. Microphone bias is supplied by R146
from the regulated power supply. The output of
the amplifier is taken from the collector of Q121
and routed to the transmitter through RY1.
CR108 a 24 volt diode, is used to limit the posi-
tive modulation peaks and prevent over modula-
tion of the RF carrier.
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ations is operated from a regulated power supply
consisting of IC 207 B, IC 207 A, Q207, and
associated circuitry. CR 210 determines the ref-
erence voltage of IC 207 B. The output level of the
regulator, 10 volts, is set by R255 which deter-
mines the other input of differential amplified IC
207 B. The differential amplifier applies regulat-
ing current to Q207. R251 supplies a portion of
the load current, which allows Q207 to operate
well within its dissipation characteristics.

CR 209, although not a direct part of the regu-
lated supply, limits the maximum input to the
supply to about 20 volts. This protects the supply
from over-voltage spikes on the input line.

3-3. TEST EQUIPMENT REQUIRED

NAV/COM Generator or Simulator
Tel-Instruments T-12A, ARC H-14, or equiva-
lent
b. Sweep Generator covering at least 4 mHz —+
500 kHz, 22.5 mHz = 1 mHz, 30.5 mHz +
1 mHz, 118 mHz + 15 mHz, and 73 mHz -+
5 mHz
Heathkit IG-52 (Modified, Schematics avail-
able from GENAVE) or equivalent.
c. VIVM
Any accurate instrument.
d. Frequency Counter usable to at least 159 mHz.
Computer Measurements Corp. Model 616A
Hewlett Packard Model 5254
Power Supply 14.00 VDC @ 3 amps, filtered
Oscilloscope, low frequency, DC coupled pre-
ferred
Audio Signal Generator
RF Signal Generator, 108 mHz to 128 mHz.
RF Power Meter, 0-5 watts
Dummy Detector
VOM

o

P

3-4. ALIGNMENT PROCEDURES

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

A. General—The receiver section of the AL-
PHA /190 employs several multi-element bandpass
filters. These filters MUST be aligned using swept
frequency techniques. Do not attempt to align any
portion of the ALPHA /190 by “peaking” or other
single frequency techniques.

Model: ALPHA/190
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cal and will contain 5 distinct peaks. 1t'is not
possible to obtain the correct pattern if the
radio is ON.

crystal controlled Omni frequency between
110 mHz and 117 mHz. Reduce all modulation
to zero.

A/
. . 5. Turn on the receiver. Set the NAV/COM
F. First IF Alignment Switch to NAV. Tune the radio to the fre-

1. Connect the r‘adio to the Alignment and test quency selected in step 4.

Setup shown in figure 3-4-2. 6. Adjust the sweep generator frequency, width,

2. Turn the radio OFF. and output controls for a bandpass presenta-

8. Connect the sweep generator to the NAV an- tion on the oscilloscope. Maintain the output
tenna input jack using a 6 dB pad. well below clipping as indicated on the scope.

4. Connect the high impedance detector (figure T(?e output leve} of the simulator should be
3-47 to the collector of Q103, the second adjusted to provide a marker for center band.
mixer Adjust both the cores in T103, T104, T105,

: and T106 for the pattern show in figures 3-4-

5. Turn the radio ON. Set the NAV/COM 13 and 3-4-14. Do not make large adjustments
Switch to NAV. Set the mHz dial to 116. Set of any one core, 1/8 turn at a time is recom-
the NAV 4.1 mHz dial to a blank spot. mended. Several repeated adjustments of all

6. Set the sweep generator to Band D. Adjust 8 cores will generally be required before the
the Frequency and Sweepwidth controls for bandpass is correct. Any attempt to align this
a bandpass presentation on the oscilloscope. IF strip by “peaking” or tuning it for a
Keep the input signal level as low as possible. single peak response will seriously degrade

7. Adjust the three slugs of T102 (see figure the perf(:rmance O.f '?he receiver. The ban.d-
3-4-5) for a bandpass approximately 1 mHz pass MUST be similar to that .shown in
wide (see figure 3-4-11). figures 3-4-13 and 3-4-14, or the alignment is
Proper bandwidth and frequency can be not correct.
checked by using the 0.1 mHz local oscillator 7. Setthe NAV/COM Switch to COM. The band-
of the radio in the 0 and 9 positions. The pass shape should remain approximately the
marker spikes generated by the oscillator in same. A slight adjustment in the bandpass ~
these positions should be positioned equally shape may be necessary if the shape changes
from the corners of the bandpass curve. A radically from NAV to COM. In this case, the
distortion in the passband will be present shape of the bandpass in NAV is more im-
when the oscillator is operating. portant than in COM and if a compromise is

8. Set the NAV/COM switch to COM. Set the meacEigm) * Should be biased toward 2 prop-
COM mHz dial to 123. Set the COM to 0.1 CrSHIRAY._
mHz dial to a blank spot. H. Omni Alignment

9. Repeat steps 6 and 7 and adjust T101 for the 1. Connect the receiver to the Alignment and
proper response (See ﬁgm"e 3-4-12.) The am- Test Setup shown in figure 4-4-1.
plitude of the bandpass will generally be dif- ) . .
ferent than in the NAV position. 2. Set ‘the Omni/Localizer Simulator to a con-

venient Omni frequency. Do not use a Local-
G. 4 mHz IF Alignment izer frequency. Adjust the RF output to 500
. . microvolts. Set the court selector for Omni

1. Connect the recelvgr to the Alignment and modulation at 90°. Adjust the modulation of
Test Setup shown in figure 3-4-2. the carrier to the proper level.

2. Connect an oscilloscope to the ‘receiver de- 3. Connect an ohmmeter between the yellow wire
tector output using the Isolation network terminal and the gray wire terminal on R213
Shf)WIl. in figure 3-4-9. The dete.ctor output the OBC potentiometer (see figure 4-4-12).
point is labeled X on the schematic. Set the ohm-meter to Rx1. Adjust the OBS

3. Connect the sweep generator through a 10K control for a minimum resistance reading.
resistor to the junction of R167, C120, and The resistance will be less than 10 ohms. The
the tap of T102. minimum should occur within 1/2 degree of

-/
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of the OBS drum and set the dial to 90° with
a minimum resistance reading on the ohm-
meter. Tighten the set screw. Disconnect the
ohmmeter.

Turn on the receiver. Set the NAV/COM
Switch to NAV. Tune the radio to the fre-
quency selected in step 2. Set the OBS dial on
the receiver to 90°.

With no modulation, adjust R238 to center
the needle on the Ohmi deviation meter, M1.

Delete the 9960 Hz modulation of the carrier.

Adjust R222, AM BALANCE, for a centered

meter (see figure 3-4-5).

Delete the 30 Hz modulation from the carrier
and apply the 9960 Hz. Adjust R220, FM
BALANCE, for a centered meter.

Rotate the OBS dial on the receiver to 270°.

Readjust the FM BALANCE control for 1/2
of the indicated error if any.

Model: ALPHA/190

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

Use at

10.

11.

12.

13.

This man@9 dndicated iomithe OBSodinl. Ifeitcisr fartheron et en@s oAp;elymfboﬁni S0 Hizdearndr 9966 nbl zoumed sda biorer rant ed.
our, .own risk., Unaythqgrized reproduction ohj bited.
&£0 élheri@aﬂsrlerer\%e% the 'receiver OBS r(lilai %o

90°. Adjust R201, PHASE CORRECT, for a
centered meter. The “TO” light should be on.

Set the simulator course selecter to 270°. Re-
adjust the PHASE CORRECT control for 1/2
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 R206, 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 1/2 of
the indicated error if any. The “FROM” light
should be on.

Check the accuracy of the Omni at the car-
dinal points. The accuracy should be within
2°. An error greater than this at any one point
can be reduced by “trimming” the PHASE
CORRECT or PHASE SHIFT controls.
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Model: ALPHA/190 BLOCK DIAGRAM
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Figure 3-4-2
ALIGNMENT AND TEST SETUP Model: ALPHA/190
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Model: ALPHA/190 TOP VIEW
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RADIO, BOTTOM VIEW Model: ALPHA/190
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ALIGNMENT ADJUSTMENTS
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LOW FREQUENCY OSCILLATOR, ALL CONDITIONS
DIAL READING CRYSTAL & OUTPUT FREQ.

0 26.940 mHz + 1 kHz d

1 26.840 mHz = 1 kHz

2 26.740 mHz + 1 kHz

3 26.640 mHz + 1 kHz

4 26.540 mHz = 1 kHz

5 26.440 mHz = 1 kHz

6 26.340 mHz + 1 kHz

7 26.240 mHz =+ 1 kHz

8 26.140 mHz + 1 kHz

9 26.040 mHz = 1 kHz

HIGH FREQUENCY OSCILLATION
NAV RECEIVE

DIAL READING CRYSTAL FREQ. OSC. OUTPUT FREQ.

108 69.470 mHz =~ 1.1 kHz 138.940 mHz + 2.24 kHz
109 69.960 mHz = 1.1 kHz 139.920 mHz = 2.24 kHz
110 70.470 mHz = 1.1 kHz 140.940 mHz + 2.30 kHz
111 70.970 mHz = 1.1 kHz 141.940 mHz = 2.30 kHz
112 71.470 mHz = 1.1 kHz 142.940 mHz + 2.30 kHz
113 71.970 mHz + 1.2 kHz 143.940 mHz = 2.42 kHz
114 72470 mHz + 1.2 kHz 144.940 mHz + 242 kHz -
115 72970 mHz += 1.2 kHz 145.940 mHz =+ 2.45 kHz
116 73.470 mHz = 1.2 kHz 146.940 mHz + 2.45 kHz
117 73.970 mHz = 1.25kHz 147.940 mHz -+ 2.51 kHz -

COM RECEIVE

DIAL READING CRYSTAL FREQ. OSC. OUTPUT FREQ.
118 70.470 mHz = 1.25 kHz 140.940 mHz = 2.54 kHz
119 70.970 mHz + 1.25 kHz 141.940 mHz =+ 2.54 kHz
120 71.470 mHz = 125 kHz 142.940 mHz =+ 2.54 kHz
121 71.970 mHz + 1.25 kHz 143.940 mHz =+ 2.54 kHz
122 72.470 mHz = 1.25 kHz 144.940 mHz + 2.54 kHz
123 72.970 mHz = 1.25 kHz 145.940 mHz =+ 2.54 kHz
124 73.470 mHz = 1.25 kHz 146.940 mHz = 2.54 kHz
125 73.970 mHz = 1.8375 kHz 147.940 mHz =+ 2.75 kHz
126 74.470 mHz = 1.375 kHz 148.940 mHz =+ 2.75 kHz

COM TRANSMIT

DIAL READING CRYSTAL FREQ. OSC. OUTPUT FREQ.

118 72.470 mHz = 1.25 kHz 144.940 mHz + 2.54 kHz
119 72.970 mHz + 1.25 kHz 145.940 mHz =+ 2.54 kHz
120 734.70 mHz = 1.25 kHz 146.940 mHz + 2.54 kHz
121 73.970 mHz =+ 1.25 kHz 147.940 mHz =+ 2.54 kHz
122 74.470 mHz = 1.25 kHz 148.940 mHz + 2.54 kHz
123 74.970 mHz + 1.25 kHz 149.940 mHz =+ 2.54 kHz
124 75.470 mHz + 1.25 kHz 150.940 mHz + 2.54 kHz
125 75.970 mHz =+ 1.375 kHz 151.940 mHz + 2.75 kHz
126 76.470 mHz = 1.375kHz 152.940 mHz + 2.75 kHz -
Figure 3-4-6

OSCILLATOR FREQUENCY TABLES Model: ALPHA/190
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I. General

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

The primary aids to troubleshooting the radio
are the DC Voltage Measurements given in Table
3-5-1, the Omni Waveform Photographs (Figures
3-5-2 through 3-5-8), the Schematic Diagrams
(Figures 3-5-9 through 3-5-13), and the Main-
board Parts/Track Map (Figure 3-5-14).

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 3-5-15 lists a few
such problems, and indicates possible causes and
solutions.

Model: ALPHA/190

A. DC Voltage Measurements
3-5-1 DC Voltage Measurements

B. Omnt Waveform Photos
3-5-2 Omni Input, 0° Signal
3-5-3 Omni Input, 90° Signal
3-5-4 Output, IC201A

3-5-5 Output, IC201B

3-5-6 Output, IC202A

3-5-7 Output, IC203B

3-5-& OQutput, IC204B

C. Schematic Dingriins

3-5-9 Main Circuit Roard

3-5-10 High Frequency Oscillator
3-5-11 Low Freyuency Oscillator
3-5-12 Exciter

3-5-13 Transmitter

D. Componeni Locutio.: Information
3-5-14 Mainboard Parts/Track Map

E. Selected Troubleshooting Problems
3-5-15 Selected Troubleshooting Problems

3-5. TROUBLESHOOTING INFORMATION

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. Unauthorized reproduction is prohibited.

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




This manual is for educational purposes only. The aﬁ;urac al nsl eteness of the information provided herein is not guaranteed or warranted.
Genave shall not be liable for any Igu%& . Use at your own risk. Unauthorized reproduction is prohibited.
Copyri ght” © 2007 Genave/ NRC, Inc., all rights reserved.

DC VOLTAGE MEASUREMENTS

All voltages shown in this table must be meas- power supply should be set to 10.00 VDC. A varia- _
ured with a VTVM. The input voltage to the radio tion of +20% of the measured voltages from
should be set to 13.75 VDC and the 10.0 VDC those listed may be considered normal.

Ref.  Control . y rranrion favaney
No. Mode Setting No Signal Condition wi'hp:mnpi nTon ;qol:l:l:yﬁon Notes
except as noted.
E B c E B c

Q101 Nav 4.7 1.9 8.5 47 07 8.6

Q101 Com 1.5 2.0 8.6 02 0.8 8.7 1300 Hz, 30% Modulation

Q102 Nav 1.4 1.9 8.5 0.2 07 8.6

Q102 Com 4.8 2.0 8.6 49 08 87 1300 Hz, 30% Modulation

Q103 vV CW 1.2 1.9 8.6 0.1 07 9.8 1300 Hz, 30% Modulation

Q104 V CW 1.3 1.8 8.7 01 07 938

Q105 V CW 2.3 3.0 9.5 23 3.0 95

Q106* vV CW 2.6 3.3 9.3 26 33 93 *10 X from B to C for Osc.

Q108 V CW 2.0 2.6 9.2 07 1.3 9.9

Q109 Nav V CW 34 2.7 0 1.9 13 0

Q109 Com V CW 3.5 2.8 0 19 13 0 1300 Hz, 30% Modulation

Q110 Nav V CW 2.2 2.8 10.0 1.3 1.9 10.0 _

Q110 Nav C CCW 2.5 31 10.0 24 3.1 10.0

Q110 Com V CW 2.3 29 10.0 1.3 1.9 10.0 1300 Hz, 30% Modulation

Q110 Com V CCW 2.5 3.1 10.0 25 3.1 10.0 1300 Hz, 30% Modulation —_t

Q201 5.0 5.0 10.0 50 5.8 5.1 TO Signal

Q202 5.0 5.0 0.1 50 43 5.0 FROM Signal

Q203 5.7 5.1 0.8 57 51 08 TO Signal

Q204 0 0.1 13.8 0 0.1 13.8 FROM Signal

Q205 0 0.1 13.8 0 0.8 0.1 TO Signal

Q206 0 0.7 0.2 0 0.2 13.8 Either TO or FROM

Q207 129 121 10.0

Q115 V CCW 0 0.6 2.1

Q116 V CCW 1.5 21 113

Q121 V CCW 0.9 1.5 13.8

Figure 3-5-1 No Signal, except as noted

IC Number Pins 1 2 3 5 6 7 Notes

I1C 201 5.0 5.0 5.0 50 5.0 5.0

I1C 202 5.0 5.0 4.9 50 5.0 5.0

IC 203 6.3 5.0 5.2 50 5.0 5.0

I1C 204 5.0 5.0 5.0 50 5.0 5.1

IC 205 5.0 5.0 5.0 50 5.0 5.0

IC 206A 5.0 5.0 4.9 Centered Needle

IC 206B 5.2 53 8.2 TO Signal

IC 206B . 47 47 2i TFROM Signal -

IC 207 5.0 5.0 4.9 54 54 121
Figure 3-5-1
DC VOLTAGE MEASUREMENTS Model: ALPHA/190
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The OMNI waveform photographs were taken

under the following conditions:

Frequency: Any Omni channel

RF Input: 500 microvolts

Modulation: Standard Omni 0°

OBS Pot: Set at 0°

Horizontal Sweep: 30° Hz reference modulation
from Omni generator

Figure 3-5-2
OMNI INPUT 0O°

Figure 3-5-3
OMNI INPUT 90°

Figure 3-5-4
Model: ALPHA/190 OUTPUT IC 201A
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Figure 3-5-5 Figure 3-5-6
OUTPUT IC 201B OUTPUT IC 202A

Figure 3-5-7 Figure 3-5-8
OUTPUT IC 203B OUTPUT IC 204B

Model: ALPHA/190
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Figure 3-5-11
LF OSCILLATOR SCHEMATIC
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POSSIBLE SOLUTION

Unit inoperative on some channels,
cperative on others.

Check RF output of both oscillators using the high im-
pedance detector and VIVM or VOM. Retune oscilla-
tors if necessary.

Extreme insensitivity on all channels.

Check all coaxial cables & input connector for opens or
shorts. Check that antenna(s) are properly connected.

Unit inoperative in one mode, opera-
tive in another.

Check switching signals to oscillator assembly.

Severe changes in Omni accuracy
with changes in RF input level.

Check for proper grounding signal to C133 from Nav/
Com switch. Check or replace C133.

Transmitter inoperative.

Check RF output of both oscillators using the high im-
pedance detector and a VTVM. Check output of exciter
assembly using the Low Impedance Detector

and VTVM. Output should be 0.6 VDC or
greater from exciter.

Figure 3-5-15

SELECTED TROUBLESHOOTING PROBLEMS
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A. Front Panel Removal 5.

Removing the front panel (trim panel) allows
access to the volume control, frequency readouts,
course deviation indicator, indicator lamps, and

1. Remove all of the control knobs from their
shafts.

2. Remove the four (4) Phillips head machine 2.

screws from the corners of the front panel

using a screwdriver and open end wrench. 3.
3. Collect the four (4) spacers, nuts, and lock-

washers for reassembly. 4
4. Pull the front panel off over the control 5'

shafts being careful not to damage the in-
dicator lamps or their leads.
5. To reassemble reverse the above steps.

B. Dial and Gear Servicing

enar iyren rved.
Remove the five (5) wires from the OBS
pot, noting their position for reassembly.

D. Ezxciter Module Removal and Installation
the Nav/Com switch. 1.

From the bottom of the mainboard unsolder
the leads from the exciter feedthroughs
noting their position for reassembly.
Remove the two (2) exciter mounting
Serews.

Unsolder and remove the two exciter input
cables from the mainboard. The shortest
cable is the high frequency input.
Disconnect the exciter output cable.

To reassemble reverse the above steps. Be
sure to trim excess leads off the feed-
through prior to resoldering leads.

E. Transmitter Module Removal and Installation

The following procedure is used to gain access L. Un§older t_he le?“?s from the feedthroughs
to the frequency selector dials and gear train with- noting their positions for reassembly.
out major disassembly of the unit. 2, Iljggove the four screws from the trans-
er.
1. Remove the four (4) frequency selector 3. Disconnect the cable from the exciter.
knobs from the front panel. 4. To reassemble, reverse the above steps. Be
2. Loosen the bushing setscrew on the rear of sure to trim excess leads off the feed-
the OBS drum. throughs prior to resoldering leads.
3. Disconnect meter leads and allow about
three (3) inches of slack. F. Oscillator Module Removal and Installation
4. ggr;o\;otrlrllett}';u:usél;:;erfetal screws (2 per 1. Loosen the shaft couplers on all four oscil-
5. Pull the subpanel straight out over the I%tor shafts. .
switch shafts. 2. Unsolder the ground connection between

6. The dial bearing assembly is now accessible
by sliding them off the switch shafts.

7. To reassemble reverse the above steps. The
OBS pot must be realigned as described in
the Alignment Procedure. Be sure to check
to insure proper operation of frequency se-

lectors and readouts upon reassembly. e
C. OBS Pot Removal and Replacement 5

1. Remove front panel as described in Part A.

2. Disconnect leads from meter, noting their 6.
locations for reassembly.

3. Loosen bushing setscrew on rear of OBS 7.
drum and remove OBS drum.

4. Remove the three (3) 3/16” hex head 8.

Model: ALPHA/190
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the oscillator module case and input filter
shield.

3. Unsolder and remove wires from oscillator

assembly feedthroughs on the bottom of
mainboard noting their positions for re-
assembly.

TUnsolder and remove the two coaxial cable
oscillator outputs from the mainboard. The
shortest cable is the high frequency output.
Remove the four switch mounting nuts
from the rear panel.

Remove the four rear panel mounting
screws and remove the rear panel.

The oscillator assembly can now be re-
moved.

To reassemble reverse the above steps.

3-6. SPECIALIZED PROCEDURES

Genave shall not be liable for any | oss or danmges. Use at your own risk. Unauthorized reproduction is prohibited.

Copyright © 2007 Genave/ NRC, Inc.

Al rights reserved.




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 | yo!
Cop E nc., mpl

risk. Unauthorized reproduction is prohibited.
ights reserved.

A[190 PARTS LIST

Genave o Genave o
Ref. No. Part No. Description Ref. No. Part No. Description
CAPACITORS c308 gzocus )'&sp% Dt;sc, g‘.)sl nf1fdd _._-;‘1)326
1570004 Trimmer, 0.8-6 pfd c369 20005 isC pfc
€102 1570004 Trimmer, 0.8-6 pfd €310 1570005 "';"mmen -7-92 o
c103 1510009 NPO Gimmick, .68 pfd, +10% on 1 PO Disc, 8.2 pfd, £10%
c104 1510007 NPO Gimmick, .47 pfd, £10% €313 1510014 NPO Gimmick, 18 pfd, =10%
C105 1510009 NPO Gimmick, .68 pfd, =10% g}g 1570005 'll_',"mmerv 79 pid
C106 1510011 NPO Gimmick, 1.2 pfd, =10% 16 N"'ass'g" fd. +10%
c107 1570004 Trimmer, 0.8-6 pfd 1520007 PO Disc, 10 pfd, *10%
cio8 1270004 Trimmer, 0.8-6 pfd €317 1510014 NPO Gimmick, 1.8 pfd, +10%
c108 1570003 Trimmer, 0.7-3 pfd pedl 1520043 X3R Disc, ggl mfd, 550
c110 1520033 Z5F Disc, 220 p:, :1832 15200: isc, 27 pf, *
c1in 1520012 NPO Disc, 27 pf, =1
c112 1520012 NPO Disc, 27 pf, +1o% % %520058 f.ee‘mr:'ough- -00{ m;g
c113 1520048 X5R Disc, .001 mfd, +10% Py i 1320058 Feedtdthmugpl, 001 mid
c114 1520050 Z5F Disc, .003 mfd, _20% G101 1250034 NISo0 Die™ o0 pid. S-10%
Ci15 1520048 XSR Disc, .001 mfd, =10% Caos N 1SC, Pid 109
C116 1520048 X5R Disc, 001 mfd, =10% Pyl 1320024 N1%00 Disc, 100 pfd: 100
c117 1520054 25V, Disc, .05 mfd,’ +80%—20% &% 1520024 N1300 Disc, 100 pfd, =10%
c1i8 1520012 NPO Disc, 27 pfd, *10% P e 1200 Disc, 100 pid 21
c119 1520012 NPO Disc, 27 pfd, *10% v 1320003 NLX0 Disc, 100 pfd, —10
C120 1520054 25V, Disc, .05 mfd, +80%—20% 9> isc, 27 pfd, 10¢
€121 1520048 X5R Disc, .001 mfd, =10% 1 X5R, Disc., .001 mfd, £10%
isC, fd, = . g
g1z 1320088 XV, Do .ggl,;,';d? O a0, cs501 1520010 NPO Disc, 18 pfd, £10%
c124 1520054 25V, Disc, .05 mfd, - g5z 1520013 NES gvsc, 3 ot o
c125 1520054 25V, Disc, .05 mfd, +80% —20% e 156000; b isc, 33 p!
ci2s 1520054 25V, Disc, .05 mfd, +80%—20% preed Eeveer ngﬂogngv 4'4°1me . +10%
ci27 1520054 25V, Disc, .05 mfd, % —20% b4 ! N1500 Disc, 100 pfd.
c128 1520054 25v, Disc, .05 mfd, +80%—20% peoed 1350038 il Ry R
c129 1520054 25V, Disc, .05 mfd, +80%—20% A 5200 F Disc, 220 p 0%
C130 1520054 25V, Disc, .05 mfd, +80%—20% 1520054 25V, Disc, 05 mfd, +80% —20%
C131 1520024 N1500 Dic, 100 pfd, =10% e 1560002 }’ﬂmmen 7-100 pfd
c 1540022 Electrolytic, 64 mfd, by %555‘88&13 Frimmer, 4-40 Dfi‘-' fd -
c133 1540022 Electrolytic, 64 mfd, 1ov P eedthrough, .001 mf
Ci34 1540022 Electrolytic, 654 mfd, 10V o2 1520033 25F Disc, 220 pid. £10% o
c135 1520033 XSF Disc, 220 pfd, +10% 5V, Disc, .05 mfd, +80% —20%
c126 1520048 X5R Disc, .001 mfd, +10V pih 1360002 Jrimmer, 7-100 ggd -
c137 1540005 Electrolytic, 2.5 mfd, 16V & 130001 Thimmer, 230 »
c138 Unassigned isc, 220 Pfd *+10%
¢139 1500024 Mylar, 022 mfd, 10V €517 1520054 25V, Disc, .05 mfd, +80%—20%
¢140 Unass’ngned ’ Cc518 1520058 Feedthrough 001 mfd
¢141 Unassigned €519 1520033 Z5F Disc, 220 pfd, =10%
c142 1500035 Mylar, .1 mfd, 10V €520 1520033 Z5F Disc, 220 pfd, +10%
C1a3 1520043 X8R Disc, 001 mfd, +10% €521 1520052 Z5F Disc, .05 mfd, +80%—20%
c1a4 1540022 Electroiytic, 64 mfd, 10V oz 1520058 Feedthrough, .001 mfd
c145 1500015 Mylar, .0056 mfd, +10% b+ U"asssgneg
G INm of Uk o e =k s
ISC, m
c60t 1520033 Z5F Disc, 220 pfd, +10%
Sl 152004 ﬁ:asg'gged“ mfd, +80%~20% cee2 520054 25V, Disc, 05 mid, =80%+20%
€150 Unassigned Geos 1520058 ?ﬁih’“gﬂ' 001 mid
c151 1510008 NPO Gimmick, .56 pfd, =10% \roug -
c152 1520012 NPO Disc, 27 pid, *=10% ceos e, 2o 2V, Disc, 95 mid, Ja0%-20%
c153 1520012 NPO Disc, 27 pfd, *10% cene e o Dise, pfd. +10%
Cc154 1520048 XSR Disc, .001 mfd, +10% isc, 68 pfd, 0%
BE o Sgee omooENE GoGn Ry I
1 =
c156 1 25V, Disc, .05 mfd, /+80% —20% eto %320033 25 g.sc, % b1 g fi%
1SC, =
c201 1500035 Mylar, .1 mfd, 10V c612 1520033 Z5F Disc, 220 pfd +10%
G e geph T R R e
C204 1520080  Z5F Disc, 470 pfd, +10% @ o0x  Nro b g2pm ik
gﬁ 1500013 My:ar 0047 n;;d, 0 c616 1520033 Z5F Disc, 220 pfd, +10%
Sons 1300024 Mylar, 022 mid. 100 ce17 1520033 Z5F Disc, 220 pfd, *10%
ylar, .| mfd, +10% c618 1520007 NPO Disc, 10 pfd, =10%
ggg :{520035 hh:y:ar .1 12'gfd.f10V v Cc619 1570005 Trimmer, .7-9 pfd
c210 1290004 Bloctroiyoc 10 wfd, 16V ce 1320014, R0, Gimmick, 18 pfd, +10%
211 1500042  Mylar, .47 mfd, =10%, 80V G822 1920307  NPO Dise. 10 Bid. +10%
€212 8 M fd, 10V inemick”
cz12 150001 Mylar, .01 mid, 10v cs23 1510014 NPO Gimmick, 1.8 pfd, +10%
& }-!5’00018 MY}ar, .01 l’?dd,llg €624 1570005 Trimmer, .7-9 pfd
i 1%333 a1 -1 mid. 1gv c625 1520007 NPO Disc, 10 pfd. £10% 20%
216 130008 Elechroiytic, 25 mfd, 16V - S st B Dise, 95 mid, fan-
c217 1540005 Electrolytic, 2.5 mfd 16V c628 1520058 Feedthrobgh. 001’ mfd
c218 1540014 Electrolytic, 10 mfd, 16V c629 1520033 Z5F Disc, 220 pfd, +10%
c219 1540014 Electrotytic, 10 mfd, 16V C630 1520033 Z5F Disc, 220 pfd. +10%
1520048 X5R Disc, .001 mfd, =10% €631 1520048 X5R D‘f;cc oolpmfd +10%
€221 1520048 XSR Disc, .001 mfd, *=10% €632 1520048 X5R Disc, .001 mfd, =10%
€222 1520048 X5R Disc, .001 mfd, *10% €632 1520029 N1500 Drsc 150 pfd, =10%
gz 3:::::;2“ csa 1520029 5lsoopii% 150 pfd, *10%
nassign
c225 1540015 Electrolytic, 10 mfd, 64V > :
c226 1540014 Electrolytic, 10 mfd, 10V ces Unassigned
c227 1540014 Electrolytlc, 10 mfd 1ov DIODES
CR101 4810013 Silicon, General Purpose, 100V, 1 A
€361 1520058 Feedthrough, .001 mfd CR102 4810021 Germanium. General Purpose 1N34A
1520058 Feedthrough, .001 mfd CR103 4810017 Silicon, High Frequency Switching, FD 1936
€303 1520058 Feedthrough, .001 mfd CR104 4810017 Silicon, High Frequency Switching, FD 1936
€304 1520058 Feedthrough, .001 mfd CR105 4810017 Silicon, High Frequency chtchmg, FD 1936
Gl NG kepe o G WIS Siieon Coferl Furpose, 10V, 1 4
nassi
€307 1520010 NPO Disc, 18 pfd +10% CR108 . 4810011 Zener, 24V, 1 V

Model: ALPHA/190
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Genave Genave _ ,
Ref. No. Part No. Description Ref. No. Part No. Description
CR109 4810017 Silicon, High Frequency Switching, FD 1936 Q401 4800030 Silicon, NPN, Green, MPS6519
CR110 4810017 SI]ICOI"I High Frequency Sw:tchmg, 1936
CR111 4810013 5l|ICOn General Purpose, 100V, Qse1 4800039 Silicon, NPN, RCA 38817
CR112 Unassigned Q562 4800039 Silicon, NPN, RCA 38817
CR201 4810017 Silicon, High Frequency Switching, FD 1936 Qase3 Siticon, NPN, 2N3866
CR262 4810017 Silicon, High Frequency Switching, FD 1936 Qse1 4800024 Siticon, NPN, Biue, 2N3563
CR203 4810017 Silicon, High Frequency Switching, FD 1336 Qase2 4800024 Siticon, NPN, Biue, 2N3563
CR204 4810017 Snllcon, High Frequency Swntchmg‘AFD 1936 Q663 4800031 Silioon NPN, Yellow, MPS6544
CR205 43810021 Germanium, General Purpose, Qces 4800031 Silicon. NPN, Yellow MPS6544
CR206 4810021 Germanium, General Purpose, 1N34A
CR207 4810017 Silicon, High Frequency Switching, FD 1936 RESISTORS
CR208 4810017 Silicon, High Frequency Switching, FD 1936 R101 U iened
CR203 4810010 Zener, 20V, 3 W R1o2 4700025 oSS, w
CR210 4810003 Zener, 4.7V, 1 W iy iy
Unassigriod RIS gmm g
CR211 Unassigned ¢ 4
R165 4700033 47K, +10%, Y2 W
CR301 4810017 Silicon, High Frequency Switching, FD 1936 R106 15K, =*10%, 12
fhm Wy S NETSSIMONZBER bk 4R Kcsehid
ilicon, Higl requency Switching, FD 19 Ri109 4700013 ltﬁ ;hms' +10%, Yo W
CR304 Unassigned :“. 47 ;go ihm%" 7S g/v' o w
CR4OT 4810017 Silicon, High Frequency Switching, FD 1936 1 4700017 ohms, £10%,
CR402 4810017 Silicon, High Frequency Switching, FD 1936 Rz 10007 Ik, ot o W
LAMPS R114 4700025 1K, *10%, 72 W’
DS201 3900006 Green, 14V, 80 Ma, 50,000 Hr. LHH ittt 23 °":,',‘s’ W
o 470001 220 ohms, *+10%, 12 W
202 3900005 Red, 14V, 80Ma, 50,000 Hr. R117 4700037 10K, =10%, V2 W
DS203 3000007 Yellow, 14V, 80 Ma, 50,000 Hr. R118 4700029 22K, +10%, 1o W
R118 4700025 1K, +10%, 12 W
INTEGRATED CIRCUITS g}g goooz; :7(')( ohms%+ll/20% 1L W
1201 1310012 Dual OP-AMP, MC 1458 0003 0K, 10
16202 3130012 Dual OP-AMP, MC 1458 R122 4700029 22K, *10%, 12 W
16203 3130012 Dual OP-AMP, MC 1458 R123 4700025 1K, 10%, 32 W
AP, I
1C204 3130012 Duai OP-AMP, MC 1458 R124 4700021 470 ohms, =10%, 12 W
[C205 3130012 Dual OP-AMP, MC 1458 R125 4700014 120 ohms, *10%, 12 W
AMP’ 0003 +10%, 2 W
16206 3130012 Dual OP-AMP, MC 1458 Rz 4700031 10K, 0%, v W,
1C207 3130012 Dual OP-AMP, MC 1453 R plierd 228 Tl v W -
R129 Unassigned’
coiLs R138 4700021 470 ohms, *+10%, 2 W
L101 1800023 input Filter R131 4700025 1K, +10%, ¥> W -
L102 1800009 Input Filter R132 4760009 Squeich, 25K potentlometer -
L103 1800009 Input Filter R133 4700021 1K, +10%, Yo W J
L104 1800009 Input Filter R134 4700037 10K, £10%, 2 W
tee et e L R M
ixer 470004 1 , *10%, Y2
L201 1800033 50 mh 1% g% 3%.'2 “—”1"32' ﬁ W
mhy 2K, *10
Loz 1800033 30 mhy RIS U0 LK I % W ometer, with switch
ol/ potery |ome er, wi SwitCi
1301 1800030 .33 mhy, +15% R146 4700023 680 ohms, +10%, Y2 W
t?ﬁ }80003 n; g‘chutl’llator R147 Unassigned
8000 ubler R148 Unassigned
1304 1800014 HF Doubler :;g 4700028 1.8K, i-g]'.:)%, 2 W
4700040 18K, +10%, 1% W
1401 1800015 LF Filter R151 4700029 2.2K, t](.):‘%, Hb W
L402 1800017 LF Filter R152 4700013 100 ohms, +10%, Y2 W -
L403 1800017 LF Filter :}g:: 4700013 100 ohms, +10%, > W
4700053 K, *+10%,
L501 1800012 Transmitter Output R155 4700025 %Iz(0 1-109’3761/2 w
L5062 1800018 Transmitter Output R156 4700033 4.7K, +10%,
L503 1800012 Transmitter Output » R157 4700064 470 ohms, #+10%, 12 W
L1504 1800019 Transmitter Matching R158 4740001 47 ohm, *=10%, 2 W
L505 1800020 Transmitter Matching R159 4740003 10 ohms, +=10%, 2 W
L506 1800020 Transmitter Matching R160 Unassigned
R161 4730005 68 ohms, +10%, 1 W
Leot 1800010 Exciter R162 4700014 120 ohms, +=10%, ¥z W
L602 1800010 Exciter R165 4700021 470 ohms, *10%, Y2 W
1603 1800011 Exciter Filter R166 4700025 1K, +10%, 12 W
1604 1800012 Exciter Fiiter R167 4700013 100 ohms, *10%, 2 W
2}% goomg %(.')(0 ohlr(v)us, *+10%, 12 W
0002 =+ y
__TRANSISTORS R170 4700013 100 ohms, +10%, 12 W
g}g; 48000%: g::ucon um g:ue, gﬁgg R177 47K to 10K (Select) +10;, 12 W
48000 ilicon ., Blue, R178 *+10%
8:33 223 g-:-con, Rm m‘,ﬁe ﬂﬁggggg 47K to 10K (Select), +10%, 1o W
4 48000 Hicon y ite, - .
Q105 4800026 Silicon, NPN, White, MPS3593S :;:; 3;0002; 27'%01%%;23,'/2 50‘}:’, potentiometer
Q106 4800026 Silicon, NPN, White, MPS3593S R203 47°°°400056 390K, 105 w
Q107 4800008 Silicon, NPN_ Black, 2N5086 Raos 70058 20 S e W
Q108 4800029 Silicon, NPN, Orange, MPS6514S R205 4750011 562K +1% 1o W
Q109 4800008 Silicon, NPN, Black, 2N5086 R206 4760021 % Shoft. 50K, potentiometer
L H 4800029 Silicon, NPN, Orange, MPS6514S R207 4720033 27K, %10% ;/"w g
Q116 4800008 Silicon, NPN, Black, 2N5086 R208 4720011 562K 15 ta W
Q1z) 4800001 Silicon, NPN, 2N3055 R209 4720011 562K 19 14 W
Unassigned R210 4720011 ?Es "10K, 4'—s% potentiometer
Q201 4800033 siticon, NPN, MPS5172 F10%. Vo W
G202 4800043  Silicon, PNP, 2N5227 Ruz 4700045 100K, 0%, 1 W
Q203 4300043 Silicon, -PNP, 2N5227 s N I e W
4800042 Silicon, NPN, 2N5220 0o 1 —
0205 4800042  Silicon, NPN, 2N5220 RS 4r0003  LSK, *10%, Y2 W ’
Q06  ds000s2  Silicon, NN, 2N52z0 Ry peos Sl W
oo o000 Unseznag . MPS Usz R218 4700050  18M, *10%, 1> W -~
:g: 4700049 100K, +10%, Y2 W
a1 4800030 Silicon, NPN, Green, MPS6519 R221 Ho0as fo";.(“aial“o%f Ty Potentiometer
Q302 4800024 Silicon, NPN, Blue, 2N3563 R222 4760021 AM Balance, SoK potentiometer
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Genave Ref. Nno. Genave .
Ref. No. Part No. Description rt No. Description
l;g: :700049 % P {0%, w T301 5600027 High Frequency, Oscillator
700049 =+ "
R225 4700049 100 : ilg%: i’é w Ta01 5600026 Low Frequency Oscillator
R226 4700049 100K, +10%, 12 W T601 5600024 Balanced Mixer Input
R227 4700049 100K, +10%, Y2 W T602 5600025 B
R228 4700049 47K, £10%, Vo W Balanced Mixer Output
I A cersaLs
-+
, y X
R231 4700043 100K, =10%, 175 W Yoo 3o Ga10 Mz
R232 4700049 100K, =10%, Yo W Y303 2300017 70.470 MHz
R233 4700049 100K, +10%, 12 W Y304 2300018 70.970 MHz
R234 4700049 100K, *=10%, Y2 W Y305 2300019 470 MHz
R235 4700049 100K, +10%, 12 W Y306 2300020 71.970 MHz
R236 4700049 100K, *+10%, 12 W Y307 2300021 72.470 MHz
R237 4700049 100K, *+10%, 12 W Y388 2300022 70 MHz
R238 4760022 Meter Balance, 250K, potent t Y309 2300023 73.470 MHz
R233 4700049 100K, +10%, 2 W Y310 2300024 73.970 MHz
R240 4700058 M, +10%, 1o W Y311 2300025 74.470 MHz
R241 4700025 1K, *10%, Y2 W Y312 2300026 74.970 MHz
R242 4700025 1K, *10%, 12 W Y313 2300027 75.470 MHz
gﬁ 2700025 %, i—i?&, % w Y313 2300028 75.970 MHz
700025 =+
R245 4700022 560 ohms, £10%, 16 W Y35 20005 76470 MHz
R2 4700022 560 ohms, *=10%, > W YA01 2300014 26.940 MHz
R247 4700016 180 ohms, +10%, Y2 W Y402 2300013 26.840 MHz
R248 4720039 91K, *+5%, Y403 2300012 26.740 MHz
R249 Unassigned Y404 2300011 26.640 MHz
R250 4700002 4.7 ohms, *=10%, > W Y405 2300010 26.540 MH2
R251 4700021 470 ohms, +10%, 12 W Y406 2300009 26.440 MHz
R252 4700021 470 ohms, +10%, 2 W Y407 2300008 26.340 MHz
R253 4700031 33K, +=10%, 12 W Y408 2300007 26.240 MHz
R254 4700049 100K, 1107 L W 2300006 26.140 MHz
R255 4760021 +10V, Ad;ust 50K potentiometer Y410 2300004 26.040 MHz
R2S6 4700049 100K, *+10%, 1> W ES
R257 4700049 100K, *£10%, Y2 W CHOK .
R258 4700049 100K, *10%, Yo W 1501 2100020 Connector, Phono, Socket (Solder-in)
1800021 Bias Choke
R301 4700023 680 ohms, *=10%, Y2 W Z503 1800022 Bias Choke
E% :;OOOB 680 ogms, *+10%, 12 w Z504 1800022 Bias Choke
00023 s, +
R304 4700025 s 1o, W e MISCELLANEOUS _
R305 4700013 100 ohms, th% »HL W Ccviol 2100018 Cover, (Part of J102)
ggﬁ 470(!)%2 g.zzoK, h_lo% 10% % cvie2 2100018 Cover, (Part of P102)
47000 ohms, =+ w N
R308 4700013 100 ohms, +10%, 12 W e m% Heatsink for %
R309 4700027 1.5K. +10%, HS503 H Heateink for -
R MR BT Wt sttt Connactor Pror
2K, , el 2100021 Connector, Phono, Socket (Nut mount)
R312 4700013 100 ohms, +10%, Y2 W J102 2100010 Connector, 12 Pin, Female(
50 2100020 Connector, Phono, Socket{ Solder-in)
R401 4700023 680 ohms, +10%, 2 W 00020 hono, ider-in
R402 4700023 680 ohms, *10%, 12> W 1502 2 Connector, Phono, Socket (Solder-in)
R403 4700006 22 ohms. *>10%, 2 W K101 4500007 Relay, Transmit/Receive
+109 .
gm :;%g i:,(o ;hlg‘é' i"/zm‘% B W M2e1 2900003 Meter, Course Deviation, 500-0-500 micro amp
R406 22K, +10%, Y2 W P10t 2100023 Connector, Phono Plug, Short Shank
:& 4700037 %07':( :m%z ,{2/ m P182 2100013 Connector, 12 Pin, Male
7K, +10%, 2 PS01 2100024 Connector, Phono Plug, Long Shank
R503 4700016 180 ohms, *10%, Y2 W P502 2100023 Connector, Phono Plug, Short Shank
R601 4700014 120 ohms, =10%, 12 W HARDWARE
R602 4700021 470 ohms. +10% Y2 W 2840010 Grommet, Rubber, ¥%,” Dia., %." ID (3 req'd)
R603 4700028 18K, +10%, 12 W 2840015 Grommet, Rubber, %;” Dia., %
R604 4700013 100 ohms, +10% 2 W 2500527 Panef, Trim
R605 4700028 18K, *+10%, Y2 W ) 2500511 Panel Rear
R666 4700014 120 ohms +10%, Y2 W 2500740 Panel, Sub
R607 4700021 ‘470 ohms, ilo%, W 2500921 Panel, Top
R608 4700025 1K, +10%, 12 W 2500766 Panel, Side (Left or Right)
R669 4700003 10 ohms, *=10%, 2 W 2500571 Rack Mounting
R e Joommn g Zoom  prim, OB
, *10%, 2500440 Gear, Spur, OBS Shaft
R612 730009 220 ohms, +10%, 12 W 3500004 Gear sg’.,,,'oas Drum
R613 4700013 100 ohms, *10%, Y2 W 3500001 Gear, Mitre
R614 4700033 4.7K, *10%, 12 W 2500405 Bushing, Internal, OBS centering
R615 4700033 47K, *=10%, Y2 W Bushing, OBS Drum
R616 4700010 56 ohms, *=10%, 2 W 2501255 Bearing, External
R617 4700021 470 ohms, +10% > W 2500925 Bracket, OBS pot.
R618 4700014 120 ohms, +10%, 12 W 2500415 Clip, Mounting
R619 Unassigned 6070006 Clamp, Cable 7~
R620 4700009 47 ohms, +10%, 12 W Coupler. Shaft Steel, 1" to ¥4~
R621 Unassigned 2500375 Dial, OB
R622 4700013 100 ohms, +10% 2w 2500350 Shaft, Dial %~ x .6”, Knurled
R623 4700025 1K, +10%, % W Shaft’ Extension s”
R624 Unassigned 250041g gg ft gES' Drive
250034 aft, Dual
SWITCHES 2500335 Drum, Nylon, MHz
5201 4760007 Off/On, Part of R140 2500340 Drum, Nylon, KHz
swio1 5100020 Nav/Com Rocker, 3PDT 2500445 Spring, OSC grounding
SW301 5100017 Nav Frequency, MHz 2500450 Spring, Shaft groundmg. Rear
SW302 5100017 Comm Frequency, MHz 2500455 Spnng, Shaft sroundmg, Front
SW401 5100018 Nav Frequency, KHz 2400008
Swao2 5100016 Comm Frequency, KHz §400009 Deca:, ?&mK:Hz
TRANSFORMERS Zaooole Decal GBS =
T101 5600022 Com IF, 225 MHz 2400021 Knob, Black
T182 5600023 Nav IF, 30.5 MHz 2400020 Knob Black 1/:" Flat Shaft
T103 5600009 Low IF 4 MHz 2500465 Spacer. Dial Shaft
Ti104 5600009 Low IF, 4 MHz Coupler Shaft, Delrlm
T105 5600009 Low IF, 4 MHz 6070016 Clamp, Cable 4
T106 5600009 Low IF, 4 MHz 6070019 Ctamp, Cable %"
T197 5600006 Audio, Screw, Retaining #8-32 x 1234”
Specifications subject to change without notice.
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4141 KINGMAN DRIVE:
INDIANAPOLIS, IND. 46226
AREA 317 +.546-1111 i

This man

~ion  Correction Bulletin
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CB1003 May 1, 1972

The following corrections should be made in ]
the ALPHA 190 Maintenance Manual prior to its use. »

Figure 3-5-9
Change value R256 from 100k to 82k metal film.
Change value R254 from 100k to 120k metal film.
Add .00l disc cer cap Q204, Q205, Q206 C to
ground in some units.
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