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GENERAL INFORMATION

1-1. INTRODUCTION

accesseorv  ceonnecter utilizes only

This manual contains all the informa-
tion normally required to license, in-
stall, and operate the Genave ECOM-220
VHF-FM transceiver.

The maintenance manual contains all the
above information, in addition to unit
schematics, alignment data, and parts
lists,

1-2. DESCRIPTICN

The ECOM-220 is designed to provide re-
liable, high-quality communications for
various business radio services, such
as: Public Safety, Industrial Radio,
and Land Transportation. The radioc was
under strict quality control during its
fabrication, and was thoroughly checked
prior to shipment from the factory. It
will provide many yvears of satisfactory
operation, if given reasonable care and
handling.

The ECOM-220 is a solid-state, VHF-FM
transceiver designed for the transmis-
sion and reception of frequency modu-
lated (16F3) radio signals on either of
two possible channels within the VHF
range from 143.9 to 173.4 MHz., Either
frequency can be selected bv use of a
front-panel, two-position rotary switch

The unit is complete with an attached
hand microphone and internally-mounted
speaker. All circuitry emploved is the
latest state-of-the-art design, using
the latest in semiconductor and Inte-
grated circuit technology —- including
a solid - state T/R switching circuict,

A 15-pin male plug mounted on rear pan-—
el of the ECOM-220 transceiver is des-
ignated as an "Accessory Connector,

and mates with a 15-pin female connec-
tor to provide a convenient method of
connecting power or optional accesso-
ries to the wunit. Standard wiring of

Model: ECOM-220

leaving the remeinder avall-
ions or customized instal-
ea Section 2-10.

Tte transmitter RF output is typlicaily
20 wazts from 143.9 MHz to 160,90 MHz,
anc 1> watre wminimum from 160.0 MHz to
N The output impedance is 30-

DmE u >z gstandard UHF-type connec—
tor (83-18P or PL239)., An improved heat
ir% provides increased transmit-power

The ragelver dig a CIVRtar—LOD*r017Ed

electivity, A single inte-
grated circult performs limiting and
detection functions, The 10.7 MHz 1st
IF provides good image rejection, while
the 435 kHz 2nd IF improves receiver
stability.

g1
sole m033;+tﬂlc crystal fllter
s

The TCOM-220 traunsceiver is designed to
operate on --.3.7> volts DC primary pow-
er, The Ginave PSI-10 power supply can
be utiliized when it is desired to oper-
aze the instrument from a 117 volt, 50~
50 Hz source. For mobile operation, the
ource may he a battery or the vehicle
electrical svstem (negative ground),.

An easily-removed, two pilece plastic
case nrotects the instrument from dirt
and pn“ ical damage.

Provisions "are made within each trans-
ceiver for the addition of an optiomal
SA-1 5upaudible Tone Encoder-Decoder.
This subaudible-tone system keeps the
receiver squelched until a signal con-
taining the proper subaudible, contin-
uous tone is received, The SA-] board
generates the subaudible tone used to
moduliate the transmitter to activate
the receivers in the system, and also
decodes incoming signals. Note that all
operating channels installed in the
ECOM-220 must wutilize the same tone

1-1
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frequency -- there are no prog?gi@ﬁgzow @”“8G?%ﬁ§°'éHt?FﬁsrS?H%*that transmis-
for omitting (or changing) subaudible sfon is taking place. Also, the op-
tone on one channel only. A  ceramic grating Trequency must be monitored
resonator on the SA-1 printed-circuit to ascertain that it 1s NOT in wuse _
board determines the frequency of sub- prior to originating a call. This
audible tone being used. monitering is  accomplished auto-
maticaily by removing the micro-
NOTE: If subaudible-tone system is phone from its hang-up bracket.

used, the carrier is automatically
modulated by the subaudible tone

1-3. SPECIFICATIONS

GENERAL:
Front-Panel Size: 2-6716" (6,50 cm) x 8-3/16" (20.79 cm)
Over-all Dimensions: 2-5/18" (6,50 cm) x 8-3/16" (20.79 cm)
x 12-31/8" (30.79 cm)
Power Supply: 3,75 VDC, negative ground; min. 11,35V

.
Current Drain: 6.
»

5 amps max, xmit; 0.2 amps receive

Frequency Range (MHz): 43,9 to 173.4; two-chan. separation
60 kHz min. and 1 MHz max.

Number of Channels: Two

Temperature Range: -30° to +60°C

Weight: Approx. 5 1lbs. (2.27 kg)

RECEIVER:

Sensitivity: 0.35 .V max, for 12 db SINAD - less than o
0.55 wV for 20 dB quieting

Selectivity: +7.5 kHz

Squelch Threshold: Tess than 0,35 uV

Modulation Acceptance Bandwidth: More than 5 kHz

Adjacent Channel Rejection: 40 dB min. @ +25 kHz (EIA):; 55 dB for
20 dB quieting

Intermodulation Response: 60 dB minimum (EIA)

Image Response: 60 dB minimum (EIA)

Spurious Response: . 60 dB minimum (EIA)

Audio Cutput Power: 5 watts; 4 watts at 15% distortien

Hum & Noise Level: Better than 35 dB below rated cutput

Frequency Accuracy: +500 Hz

Frequency Stability: +.G01%

TRANSMITTER:
Power Output: 20 watts, typical; 143.9 to 160.0 Mz

20 watts minimum; 16G.0 to 173.4 MH=z
15 watts minimum

Frequency Range (MHz): 143.9 to 173.4
Output Impedance: 50-ohms
Deviation: 4 kHz minimum; 5 kHz maximum
Frequency Accuracy: +200 Hz
Subaudible deviation, 1 kHz +200 Hz
Subaudible freq, tolerance, +0.3 Hz -
Frequency Stability: .0005%
Transmitter Spurious: -56 dB minimum
1.2 Model: ECOM-220
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INSTALLATION MANUAL

2-1. INTRODUCTION

This section provides installation data
and recommendations for fixed, mobile,
or portable operation of the ECOM-220
VHF transceiver. For complete technical
specifications of the wunit, refer to
Section 1-3 (Specifications) in this
manual.

2-2. EQUIPMENT SUPPLIED

a, ECOM-220 Communications Transceiver
with hand microphone and hang-up
mounting clip.

b. Mounting Bracket with thumbscrews
and washers,

¢. Accessory Connector, 15-pin female.

2-3. EQUIPMENT REQUIRED, BUT NOT
SUPPLIED

a. Vehicle or Base Antenna, 50 - ohm

b. Antenna Cable, RG-BA/U or RG-58A,
as required.

c. Co-axial Connector, PL-25% (83-15P)

d. Cabling for Power and Audic wiring,
as required,

2-4. OPTIONAL EQUIPMENT AVAILABLE

a, SA-1 Subaudible-Tone. PC board.
b. Remote Speakers, SP-3 or SP-6.
c. PSI-10, AC Power Supply,

2-5. PRE-INSTALLATICON CHECK

Visually inspect the unit for any obvi-
cug externz! damage - such as broken
knobs, dents, damaged mic or radic case.
Any damage NOT related to shipping must
be reported to General Aviation Elec-
tronics, Inc., 4141 Kingman Drive,
Indianapolis, Ind., {462215), Telephone
{317) 546-1111, as soon as possible,.

If the packing case shows damage, make
a notation to that effect on the ex-
press receipt or freight bill, Re
to the transportation company anyv da
age due to shipping, and file a claim
promptly.

Model: ECOM-220

2-6. INSTALLATION PLANNING

The unit has been pre-aligned at the
factory on transmit and receive fre-
quencies listed on tag attached to the
unit, If 4t should be mnecessary to
change the transmit or receive frequen-
cy, alignment procedures contained in
the ECOM-220 maintenance manual should
be performed by an authorized techni-
cian, using proper test equipment; how-
ever, if pew frequency differs from the
factory-alignment frequency by not more
than one half of maximum channel sepa-
ration as listed in the Specifications
(noxrmally 1 MHz,) it will only be nec-
essary to install and net the new crys-
tals.

If ECOM-220 is equipped with optional
SA~-1 (Subaudible-Tone Squelch System),
the subaudible-tone frequency will be
listed on tag attached to the unit, and
also on a label affixed to the "inside
of transceiver. If it should de neces-
sary to readjust subaudible~tone fre-
quency from factory-set value, refer to
"Tone-Frequency Adjustment" procedure
in this manual,

Before starting transceiver installa-
tion, determine desired mounting method
and location; ascertain that required
AC or DC power is available; determine
location for antenna installation and
routing of co-ax cable to tramnsceiver.

NOTE: In choosing an operating lo-
cation for the instrument, remember
that F.C.C. Rules require that:
"Each transmitter shall be so in-
stalled and protected that it is
not accessible to or capable of op-
eration by persons other than those
duly authorized by the Ticensee,"
and, that "The operating position
must be under the control and su-
pervision of the licensee.”

The transceiver may be mounted in any
convenient position; unit performance
is not affected by the mounting posi-

ticn. However, the unit should NOT be

2-1
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mounted directly above a hot-aispyregl 92007 Genave/ NRCBénc. SURE dhos oamac RED power. lea

ter or radiator, to +13.75 volts, and BLACK lead to
-13.75 wolts ({ground). If it is
2-7. FIXED OR MOBILE INSTALLATION necessary to extend power leads,
use #14 or heavier gauge insulated -
1. Refer to Figure 2-1, If mounting copper wire,
yoke has been installed on trans-
ceiver, remove Vyoke temporarily. If supply pelarity is reversed ac-
For fixed operation, yoke may be cidentally, the unit will be inop-
repositioned on bottom side of unit erative, In this event, check wir-
to function as a supporting stand, ing polarity (RED to positive, and
For either fixed or mobile opera- BLACK to negative), and check the
tion, the yoke may be secured in protective fuse located on trans-
the desired location (under dash or ceiver circuit board just below the
shelf, on console or desk top, or rear-panel power connector. A blown
overhead, etc.) with  appropriate fuse should be replaced ONLY with a
screws or bolts through two holes type 3AG 7 amp fuse.

provided in the mounting voke.
3. The ECOM-220 transceiver is equip-

2. Connect color-coded power leads, ped with an attached hand micro-
terminated in the rear-panel 15-pin phone; the microphone-mounting clip
connector, to a power scurce. For is attached to the desired mounting
fixed operation, the source may be surface, using two small screws or
a well - regulated, low-ripple AC bolts,
power supply, such as the Genave
Model PSI-10. For mobile operation, NOTE: If the SA-1 subaudible- tone
the source may be a battery or the option is included in transceiver,
vehicle's electrical system. This then mounting c¢lip MUST be electri-
transceiver is designed to operate cally connected to chassis ground
ONLY on a supply with neg. ground, of the transceiver in order to pro- -

vide "hang-up" receiver squelching.

DASH, Bulrnifl ETC.

MIC HANGER !See Note 1) | TC 13.75 vDC.
‘

) . RED TO 5G DHM
\g ‘ l T RNTESNA SYSTEM
!
- i
| | ACT. PLUG
: !

G

MOUNTTHMG YOKE = ' /

A.C. POMER SUPPLY

70 115 VAC.

PSI/10 =@

NOTES.

i. HANGER MUST BE CONNECTED 7O
CHASSIS GROUND  WHEN USING
TONE SQUELTH.

Figure 2-1. Typical Installation. <

2-2 Model: ECOM-220
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4. After any Spflodd1°or  Chd¥eih) mitthd”
has been completed, replace trans-

ceiver in mounting yoke, and tight-
en both thumbscrews.

5. Connect 15-pin female receptacle to
mating rear-panel plug. Secure the
connecting wires at appropriate
points,

6. Install co-axial comnecter on an-
tenna cable as shown in Figure 2-2,
and insert antenna connector into
rear-panel mounted antenna recepta-
cle.

NOTE: The transceiver is designed
to match standard 50-ohm VHF commu-
nications antennas. In the interest
of maximum efficiency, the antenna
system should exhibit & Tow VSWR.

2-8. RESERVED

2-9. ANTENNA CONSIDERATIONS

Communications ithin the VHF-FM band
are "line-of-sight;" thus, the higher
he antenna is placed, the greater the
operating distance, When considering
characteristics of an antenna systen,
it is important to know that an antenna
which provides good, eifective trans-
mitting gain will also provide the same
relative gain when receiving.

In mobile installations, the antenna
should be securely fastened to the ve-—
hicle, as far from the engine compart-
ment as practicable, and all ccnnec-

Model: ECOM-220
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Ideally, the antenna should be install-
ed over a perfectly flat ground surface
to assure omnidirectional radiation;
therefore, the center of the auto roof
is the best place to mount the VHF ver-
tical antenna. The fiat portion of the
rear trunk deck can be used, but will
result in a directional pattern.

For maximum efficiency, the antenna
should be fed with Jlow-loss 30-ohm co-
axial cable. The loss per 100 feet at
144 MHz is shown in Table 2-1 for sev-
eral popular types of co-ax cable;

Table 2-1.
Cable Type Impedance dB Loss
RG58/A-AU 53—ohms 5.7 dB
RG58 Foam 50-ohms 4.1 dB
RGB/A-AU 52-ohms 2,5 dB
RG8& Foam 50-ohms 2.2 dB
2-9-1., Antenna Connector Assembly

The procedure for installing a PL-239
{83-1SP) antenna connector is dependent
upon type co-axial cable used - the PL-
259 dis installed directly on (.405" OD
cable such as RG8/A, whereas, the plug
requires an adapter when used with the
0.195" OD cable such as RG58/A. The
procedures for both cable types are
given below, and shown in Figure 2-2,

RGS58 Cable

RG8 Cable

o

Figure 2-2. Connector Assembly

2-3
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2-9-2, RG8 Cable Procedure tor to provide a convenient method of
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nyl jacket from 1-1/8" of cable as the accessory connector utilizes only
shown in Figure 2-2(1). Do  NOT five pins; therefore, ten of the pins -’
nick braid. ’ are available for optioms or custom—
ized installation, TFigure 2-3 illus-
2. Bare 3/4" of center conductor. Trim trates standard wiring of the accessory
braided shield 1/16" and tin. Slide connector, and the recommended connec-—
coupling ring on cable. See 2-2 (2) tions for use with an external speaker,
above,
NOTE: An external speaker (3.2-ohm)
3. Screw plug assembly on cable; sol- can be connected to pins 2 and 7 of
der plug assembly to braid through the female connector or, a jumper
solder holes; solder center conduc- can be connected between pins 2 and
tor to plug assembly center pin. 10 to activate the internal speak-
er. Another suggestion is to use a
4. Screw coupling ring on assembly. SPDT switch to select either the
internal or the external speaker at
2-9-3, RG58 Cable Procedure will.
1. Trim end of cable flush; remove vi- :
nyl jacket from 21/32" of cable as Rec. ™y M
shown in Figure 2-2 (1). Do NOT Audio——-o 2 {2 Rg---
nick braid. Slide coupling ring and Out. 217 _m
adapter on cable, _Tr— Ext.
2. TFan braid slightly and fold bact Spkr
over cable, See Figure 2-2 (2). Int.
3 : . Spkr Jumper sl
. Compress braid around cable, Figure 10 10
2-2 (3), and position adapter to D{:
dimension given in Figure 2-2 (4). i 13 13 T 13,75V
Press braid over adapter sleeve and = 1
trim to dimension shown To 15 j|15 F— =+ BRIE
‘ F301 v Ao
, A P101 Mating
4, Bare 172" of center conductor as Eorif.
shown -- do NOT nick the conductor.
Pre-tin exposed center conductor. = Standard Wiring
5. Screw plug assembly onto adapter ~=n== = Added Wiring for Ext.
sleeve, and solder the braid to Speaker
plug assembly through solder holes. X = Remove jumper to use
Next, sclder center ?onductor to Ext. Speaker
plug assembly center pin.
6. Screw coupling ring on plug assem-— Figure 2-3. Accessory Connector
bly.
2-11. REMOVING INSTRUMENT TOP COVER
2-10. ACCESSORY CONMECTOR - P101
To gain access to the interior of unit
The 15-pin male plug mounted on vear remove plastic top -cover by removing
panel of the ECOM-220 transceiver  is two 6/32 screws which secure rear of
designated as an "Accessory Commector," top cover to heatsink. Then, 1lift rear
and mates with a 15-pin female connec- .J
2-4 Model: ECOM-220
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of cover upWdPd WHiII¥ WIMEIREY ANePS Sad Gome

ward rear of instrument.

NOTE: If thumbscrews have not been
removed from sides of transceiver,
they must be Tloosened a few turns
before attempting to remove unit
covers,

2-12. TONE-FREQUENCY ADJUSTMENT

The S5A-1 tone-squelch board is leocated
at left-center ¢f main PC board. If it
is necessary to change tone freguency
from the factory-set walue, proceed as
follows:

1. With top cover removed from trans-
ceiver, locate the Ceramic Resona-
tor on subaudible - tone PC board.
This Resonator determines the tone
frequency; therefore, a different
Resonator is required for each dis-
crete subaudible - tone frequency,

2. Remove SA-1 subaudible-tone boarc
from the transceiver by lifting t..2
board up and off mating pins. Un
selder and remove Ceramic Rescna-

tor.

3, 1I1f subaudible-tone frequency is be-
tween 67 and 136.5 Hz, connect pin
8§ of ICl02 to pin 14 of IC10L; but,
if frequency is between 141.3 and
250.3 Hz, comnect pin 8§ of IC102 to

pin & c¢f IC101. Refer to Figure
2-4.
&, Sclder new Resonator leads iIn piace

and carefully replace tone toarc in
transceiver. Connect transceiver to
its power source.

Igée ?tnTe ;lﬁvﬁo%&e%ggf&&aor zed r%anodgchl on I(SL(BJ'IQEIEbttCed

subaudible-tone frequency is avail-
able, it may be used for on-the-air
testing; otherwise, set a signal
generator to a 10 ¥V level on the
appropriate operating frequency
with +1 kHz deviation at the de-
sired subaudible - tone freguency.

With test signal applied to receiv-
er, note that receiver unsquelches
and operates normally.

The traansmitter subaudible devia-

tion should be checked. The devia-
tion should be 1 kHz i?OO Hz.

—

ECOM-220
TOP VIEW
Sa~1 TONE

.~ BOARD

CER RESONATOR

|

ST Ty

Figure 2-4. SA-1 Tone Board
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3-1. OPERATING CONTROLS 4, 1If transceiver is equipped with the
SA=1 subaudible-tone option, it is
For reliability and operating conve- necessary to deactivate tone-con-
nience, only essential operating con- trolled sguelch by removing micro-
trols are installed on the unit's front chone “rom its hanger. This breaks
panel. The functions of these controls the "-ome-enable" ground, and dis-
are as follows: ables tone-squelch system.
1, Volume control/On-0ff switch 5. Now, rotate VOLUME contreol clock-
2. Squelch control wise to adjust receiver volume to
3. Channel-Selector switch desired level, )
4, Transmit-Indicator lamp
6, Turn SQUELCH control clockwise un-
The push-to-talk button on’ the micro- til background noise just disap-
phone also functions as an operating pears. NOTE: Do NOT attempt to ad-
control. Unit operation is quite sim- just SGUELCH control if a signal is
ple, as explained below: being received,
3-2. OPERATING INSTRUCTIONS 7. Tc transmit, depress microphone
pushbutton. If unit is equipped
1, Turn VOLUME (#1) and SQUELCH (#2) with subaudible-tone system, it is

controls fully counterclockwise.

important to monitor channel before
transmitting to insure that it is

2, Rotate CHANNEL SELECTOR (3) to de- clear. The hand microphone cireuit-
sired operating frequency. ry is designed in such manner that
receiver squelching is deactivated
3, Rotate VOLUME control clockwise un- when microphone is removed from its
til switch clicks; this turns ON hanger
transceiver,
Model: ECOM-220 3-1
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8. The TRANSMIT-INDICATOR lamp (#4) = tion authorization, Only technical data
will illuminate when transmitter is pertalning to the transceiver are shown
operating; then, hold microphone 3 Helow; all other station particulars
to 6 inches from your mouth, and must be furnished by the licensee, -
talk in a normal voice.

Transmitter Input Power: 45 watts

9. Release TRANSMIT pushbutton to lis- Transmitter Qutput Power: 20 watts

ten. Type of Unit: Transceiver

Type Acceptance/Model No: T-7043200

NOTE: The squelch circuit, which is Frequency Range (MHz); 143.9 to
adjusted by front-panel control, 173.4
quiets receiver in the absence of Frequency Tolerance: .0005%
an incoming signal on the assigned Fmissicn: 16F3
operating frequency; however, any Approved under Rule Part 21, 74, 81,
station in your vicinity, operating Numbers: 87, 89, 91,
on this frequency, will be heard. and 923

With the tone-squelch system, how-
ever, only transmitted signals car-
rying the proper subaudible tone

are heard, as explained previously. For additional information on {filling
b out the appropriate application forms,
3-3. LICENSING INFORMATION consult the F,.C.C. instruction sheet
provided with that form., Note that some
Licensing requirements vary with the forms may be completed either by PRINT-
service for which this unit will ©be ING IN INK, or by TYPING; whereas, TYP-
used; however, all services require the ING is MANDATORY for certain F.C.C. Ap-
station transmitter to be  licensed. plication forms. Two of the more common
Further, all transmitter adjustments or forms used to apply for a license for
tests during or coincident with the in- the ECOM-220 transceiver are F.C..C. ’
stallation, servicing, or maintenance forms 400 or 425, depending wuwpon the
of a radio station, which may affect usage and/or geographic location of the
the proper operation of such station, preposed stztion. To determine which
shall be made by or under the immediate form is required, contact nearest FCC
supervision and responsibility of a Field Engineering Office as listed be-
person holding a first- or second-class low —— they will also supply the appro-
commercial radio operator license, ei- priate forms, )
ther radiotelephone or radiotelegraph,
who shall be responsible for the proper The preocedures for obtaining necessary
functioning of the station equipment. licenses are found in the Federal Com-
Note, however, that in many services an munications Commissicon Rules and Regu-
unlicensed person, after having been lations. The services and the corre-
authorized to do so by the station 1li- spending F.C.C. rule part numbers, un-
censee, may operate from a <control der which the ECOM-220 can be used, are
peint a mobile, base, or fixed station as follows:
or from a dispatch point a base or fix-
ed station, during the course of normal Any of these volumes may be purchased
rendition of service. The minimum class from the Superintendent of Documents,
of operator authorization required for U.S. Government Printing Office, Wash-
each specific classification of station ington, D.C. 20402,

is set forth in the appropriate F.C.C,
rule part,

The following technical information is
intended to aid ECOM-220 users in com- W,
pleting the application for radio sta-
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Domestic Public Radic Services {Other than Maritime Mobile)
F,C.C, Rules & Regulations, Volume VIL, Part 21
Domestic Publiec Land Mobile Radio Service
Rural Radic Service

Experimental, Auxiliary, and Special Broadcast,
F.C.C, Rules & Regulations, Volume III, Part 74
Remote Pickup Stations

Stations on land in the Maritime Services
F.C.C. Rpgles & Regulatiens, Volume IV, Part 81

Public Coast Stations

Marine Utility bStations

Fixed Stations Asscciated with the Maritime Mobile
Service

Stations Operated in the Land Mobile Service for
Maritime Purposes

Aviation Services
F.C.C. Rules & Regulations, Volume V, Part 87
Civil Air Patrol Stations

Pubii¢ Safety Radio Services
F.C.C. Rules & Reguiaztions, Volume V, Part 89

Local Government Radio Service
Police Radic Service
Fire Radio Service
Highway Maintenance Radio Service
Forestry-Conservation Radio Service
Special Emergency Radio Service

Industrial Radic Services

F.C,C, Rules & Regulations, Volume V, Part 91
Power Radio Service
Petroleum Radic Service
Forest Prcduccs Racio Service
Motion Picture Rzadioc Service
Relay Press Radic Servic
Special Industrial Radio Service
Business Radic Servi
Manufacturers Radic Sexrvice
Telephone Maintenance Radio Service

=y
=

o
g
S

Land Transportation Radic Services
F.C.C. Rules & Regulations, Volume V, Part 93
Motor Carrier Racdio Service
Railroad Radio Servic
Taxicab Radio Service
Automobile Emergency Radilo Service

(3]
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ALASKA, ANCHORAGE 99510 MICHIGAN, DETROLIT 48226

G-63 U,S,P,0, and Courthouse Bldg, 1054 Federal Bldg.

Box 644, 4th and F Streets 231 West LaFayette St. -
CALIFORNIA, LONG BEACH MINNESOTA, ST. PAUL 55101

Room 501 691 Federal Bldg. and U.S. Courthouse
3711 Long Beach Blvd, 316 North Robert St.

CALIFORNIA, SAN DIEGO 92101 MISSOURI, KANSAS CITY 64106

Fox Theatre Bldg. 1703 Federal Bldg.

1245 7th Ave, 601 East 12th St.

CALIFORNIA, SAN FRANCISCO 94111 NEW YORK, BUFFALO 14202

323-A Customhouse 1307 Federal Bldg.

5535 Battery St. 111 West Huron S5t,

COLORADO, DENVER 80202 NEW YORK, NEW YORK 10014

Suite 2925, The Executive Tower 201 Varick St,

1405 Curtis St,

DISTRICT OF COLUMBIA, WASHINGTON 20534 QHIO, CINKCINNATI 45231
Room 411 8620 Winton Road
1919 M St. NW.

OREGON, PORTLAND 97204

FLORIDA, MIAMI 33130 1782 Federal Office Bldg,
Room 919 : 1220 Southwest 3d Ave.
51 Southwest lst Ave,
PENNSYLVANTIA, PHILADELPHIA 19106 e
FLORIDA, TAMPA 33602 James A. Byrne Federal Courthouse
809 Barnett O0ffice Bldg. 601 Market St.

1000 Ashley Dr.
PENNSYLVANIA, MONROEVILLE 15146
GEORGIA, ATLANTA 30309 (Pittsburgh Area)
440 Massell Bldg. William Penn Highway
1365 Peachiree 5t, NE.
PUERTO RICO, HATO REY 00918
HAWATI, HONOLULU 96808 ' 747 Federal Bldg.
502 Federal Bldg.
Box 1021, 355 Merchant 5t.
TEXAS, DALLAS 75242
ILLINOIS, CHICAGO 60604 13E7 Earle Cabell Federal Bldg.
3935 New Federal Bldg. 1100 Commerce St.
230 South Dearborn St.
TEXAS, HOUSTON 77002

LOUISIANA, NEW ORLEANS 70130 5636 New Federal Office Bldg.

829 T, Edward Hebert Federal Bldg. 515 Rusk Ave.

600 South St.

MARYLAND, BALTIMORE 21201 VIRGINIA, NORFOLK 23502

819 Federal Bldg. Military Circle

31 Hopkins Plaza. 870 North Military Highway

MASSACHUSETTS, BOSTON 02109 WASHINGTON, SEATTLE 98174 -
1600 Customhouse 3256 Federal Bldg.

165 State St, 915 24 Ave.
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4-1. INTRODUCTION

This Section of the maintenance manual
contains theory of operation, alignment
data, and schematics., Lists of replace-
ment parts are given in Section 5 of
this manual.

The Genave Model ECOM~220 transceiver
is a VHF-FM unit designed to transmit
and receive 16F3 emissions in the wvari-
ous land-mobile or business-radio ser-
vices between 143.9 and 173.4 MHz. The
instrument supplies a typical RF power

your own risk. Unauthorized reproduction is prohibited.

EN”AWC’ E MANUAL

output of 20 watts on either of two

possible chammels,

Basically, the receiver is a dual con-
version superheterodyne employing a 4-
pole monolithic crystal filter, A sin-
gle integrated circuit performs the
limiting and detection functions.

In conjunction with the following cir-
cuit description, refer to the appro-
priate transceiver main board schematic
and the block diagram of Figure 4-1,

| R - ! oo
lnput RE |1 st 4psie | sl E D sE | 2 2ad 1§ Limie | Bedin |
i~ b e o= ' -
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Figure 4-1. Biock Diagram
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4-2

4-2-1, Low-Pass Filter

From antenna conmector J301, the re-
ceived signal is applied to a low-pass
filter comprised of C387, L315, and C-
385, 1In the '"receive" mode, after the
incoming signal leaves the low-pass
filter, C446 and C447 feed the signal
to the receiver input filter.

NOTE: The low-pass filter is utilized
to filter both the received and the
transmitted signals.

4-2-2, T/R Antenna Switch

The solid-state Transmit/Receive anten-
na switching circuit comsists of a 1/4
wave lumped-constant line (C446, C447,
and L316), CR308, C448, R348, and R-
349,

A short applied to the far end of a
guarter-wave line reflects high-imped-
ance at the open end, while an open
circuit at far end of line reflects a
jow—-impedance {short} at the other end
of quarter-wave line.

in transmit mode, the mic. PTIT switch
grounds CR308's cathode, thereby for-
ward biasing diode, and applying a low-
impedance (short) to end of quarter-
wave line. Thus, an 'open" cifcuit is
reflected to input side of line effec-
tively opening receiver input connec-
tion, and preventing full transmitter
power from being applied to receiver.

Tn receive mode, R348 and R349 apply
approx. 11 volts to CR308's anode. Now,
with PTT switch open, 13 volts is ap-
plied to cathode of CR308. Thus, diode
is back-biased and applies a high im-
pedance to quarter-wave line; therefore
a low-impedance is reflected to iInput
side of line -- effectively connecting
receiver input to low-pass filter and
antenna,

4-2-3, Input Filter and RF Amplifier

The receiver—input filter consists of a
tuned circuit, L1102 and Cl03, with the

4-2
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fier Q101. The RF amplifier output is
applied to a double-tuned circuit com-
prised of L103, €106, C109, and L104;
then, the tap on L104 is coupled to a
second RF amplifier, Q102. The output
of Q102 is applied to another double-
tuned circuit consisting of 1105, C111,
1106, and €114, The output tap on L106
routes the amplified signal to a dual-
gate FET first-mixer, Q103.

4-2-4_, 1st Local Oscillator & Tripler

The first local oscillator consists of
Q109 and its associated circuitry. SW-
301A selects the proper crystal in the
44 4 MHz to 54,2333 MHz range to pro-
duce the desired injection £frequency.
The collector circuit of Q109 is tuned
to the crystal frequency by L107, -and
the cutput is coupled to the base of
tripler Q110, The output of (110 is
tuned by €155 and the primary of T109
to cover the frequency range from 133.2
to 162.7 MHz; then, the secondary of
T109 is connected to gate 2 of dual-
gate first-mixer Ql103. The first injec-
tion frequency is 10.7 MHz below the
desired "receive" frequency,

4-2-5, 1st Mixer and lst IF Amplifier

The 10.7 MHz difference signal produced
in the first mixer is coupled by T101
to a 4-pole monolithic crystal filter
consisting of FL10l1 and FL102Z, The
autput of the filter is transformer
coupled by T102 to first stage Q104 of
the first IF amplifier. The output of
Q104 is coupled to second stage Q105 of
the first IF amplifier by a  double-
tuned circuit comprised of T103 and T-
104,

4-2-6. 2nd Mixer/Autodvne Converter

The output of Ql05 is transformer cou-
pled by T105 to the second mixer, Ql06,
which operates an an autcedyne converter
with crystal Y123 oscillating at 10.245
MHz to produce a second IF of 455 kHz.

Model: ECOM-220
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4-2~-7. Secon D

Trancformer T106 applies the resultant
455 kHz difference frequency te ICl101,
which functions as a high-gain 455 kHz
IF amplifier.

4-=2-8. Limiter, Detector, and Squelch

The output of ICl0l is coupled by T107
to IC102 pins 1 and 2 —- IC102 performs
the limiting and detection functioms in
the receiver, €130 sets the de-emphasis
level in the detection circuitry, while
T108, R121, and Cl131 form the quadra-
ture detector. Detected audic on pin 8
of IC102° is fed through (€132 and R122
to the audio amplification circuits via
pin 14 on IC102, At the same time, de-
tected audio from pin & is also applied
to a noise amplifier consisting of Q107
and its associated circuitry., The am-
plified noise from Q107 is fed to the
voltage-doubling detectors CR103 and
CR104, The detected noise then charges
€137 and biases the base of 0108, 1Ixe
Squelch control, R127, determines the
authority of the detected-necise level
on base of Q108 -- as Qi08 turms ON, it
pulls pin 6 of ICl03 to ground, This
action turns IC103 OFF, and completely
silences the receiver,

4-2-9, Audio Amplifier

control R131 sets the level of
audio fed to audic amplifier IC103.
R132 and €142 perform the frequency-
response shaping of the audio amplifier
while Cl44, C145, and <Cl47 previde
feedback to various stages within IC103,
Audio output from pin 12 of ICI03 Iis
applied through C149 to the speaker.

Volume

NOTE: To quiet receiver audio dur-
ing transmission, the microphone
push-to-talk switch also grounds
pin 6 of audio amplifier ICIC3 thru

CR112.
&-3. THEORY OF OPERATICON - TRANSMITTER

4~3-1. Microphone Amplifier/Limiter

The modulator audio amplifier in the
unit is built around a single integrat-

Model: ECOM-220
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operational amplifier, and is shown on
the schematie as IC301A and IC301B.
Audio output of the ceramic microphone
is amplified by IC301A —- a 6 dB per
octave rising characteristic is given
te the audic frequencies by loading the
1500 pF microphone capacitance with
bias resistor R331. IC301 also provides
the clipping function required for lim-
iting modulation by saturating symmet-
rically against supply voltage and
ground, Regulated-supply voltage for
the modulator is obtained by applying
13.75 VDC primary power through R332
and across 6.8-volt zener diode CR305.

OQutput from IC301A is applied to IC301B
which acts as an active, 2-pole, Cheby-
shev low-pass filter with a cutoff fre-
quency of 3 kHz, R338 and C400 add a
third pole to the filter, which gives
the required -18 dB per octave rolloff
above 3 kHz. R339 controls audio level
applied to modulator varactor diocdes,
CR3G2 and CR311. C401 provides an audio
return for R339,

4-3-2. Voice Modulator

CR302 and CR311 function as the phase
modulators, DC bias for the modulation
diodes is provided by IC301B through
R338, R339, and R340, while R340 and
C346 perform pre-emphasis of the audio
applied to the phase-modulator circuit-

Ty,

A signal between 11,991 and 14.45 MH=z
from the "transmit'' crystal oscillator
is applied to CR302 and CR311 by tuned
transformer T301. As an audio signal
from the modulation amplifier is ap-
plied to the varactor diodes, the ca-
pacitance of the diodes changes ~- thus
varying the resonant frequency of tuned
transformer T30l. This results in phase
modulation of the carrier signal.

4-3-3, Subaudible Tone Modulator

The circuitry composed of C449, C450,
R350, R351, R352, CR310, L317, and C-
451 is used to frequency modulate the
transmit crystal oscillator when the
subaudible-tone enceder is employed.

4-3
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~esults from the subaudible-tone input
is limited by the applied-tcene level,
R351 is used to change the conduction
angle of CR310 and, therefore, the sym-

metry of the subaudible modulation,
This circuitry is used ONLY when the
SA-1 Subaudible Tone Encoder/Decoder

circuit board is installed in the unit,

4-3<4, Transmit Crystal Oscillator

Q301 and 1its associated circuitry form
the "transmit™ oscillator, which is a
basic Colpitts circuit. SW30l1B selects

the proper crystal to produce the de-
sired output frequency. A variable ca-
pacitor is wused in series with each

crystal to allow exact setting of the
generated frequency,

4-3-5, Crystal Oven

The circuitry comprised of R3533, R354,
RT301, and Q311 is used to provide heat

to the "transmit"' oscillator crystal.
Thermistor RT301 controls transistor
Q311 irn a manner that causes resistor

R354 to produce heat when the ambient
temperature drops below 0°C. R354 is
held in contact with the crystal case;

thus, by heating the crystal, its fre-
quency does not change as radio is sub-
iected te colder temperatures.

-3-6, Buffer

.. 362 is a P-channel JFET which func-
rions as a buffer to isclate.''transmit"
oscillator circuitry from the phase
modulator.

4=3-7. Tripler

The output of the modulator is applied
via C347 to base of Q303, which func-
tions as an RF tripler. 1In this stage,
for example, a modulated 13 MHz signal
is multiplied to 39 MHz. The double-
tuned transformer, T302, functions as a
filter to reduce all harmenics and sub-
harmonics of the desired 39 MHz output.

4=3-8 First Doubler

The filtered 39 MHz output from the
secondary of T302 is applied to base of

4-4
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doubler stage multiplies the modulated
39 MHz output signal to a frequency in
the 78 MHz range. The output circuit of
Q304 is tuned by means of a double-
tuned transformer, T303, which filters
all undesired harmonics and subharmon-
ics from the 78 MHz first doubler out-
put.

4-3-9. Second Doubler

The 78 MHz signal from the first dou-
bler is applied to the base .of Q305,
another Class C doubler stage. Here,
the modulated 78 MHz RF signal is again
doubled to the final output £requency
in the 156 MHz range. Tha .output of §-
305 is matched to the following ampli-
fier stages by a resonant 'L'" sectiom,
consisting of 1302 and C360. This cir-
cuit also provides suppression of any
subharmonics of the desired output sig-
nal,
4-3-10, RF Predriver

The 156 MHz signal from the final mul-
tiplier stage is applied to base of Q-
306, which functions as the first RF-
power amplifier. This Class C amplifier
increases RF-signal level from 50 mW to
approximately 500 m=mW. The predriver
output is coupled to following driver
stage by means of a filter network con-
sisting of L303, €365, C366, and L304.
This circuit provides both filtering of
any spurious responses, and impedance
matching into driver stage.

4-3-11, RF Driver

Q307 and associated circuitry function
as a Class C RF driver. L305, C368, L-
306, €369, C370, and C371 form a fre-
quency-selective matching network, that
also reduces any spurious responses.

4-3-12, TFinal Power Amplifier

Q308 functions as the {final RF-power
ampiifier, and typically develops ap-
proximately 20 watts of RF power, C373,
¢374, L309, and C402 comprise a Teso-
nant matching network, which matches
output from Q308 to the 50-chm antenna

Model: ECOM 220
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impedance.
nents (up to C446 and L316) form an el-
liptic~function filter, which reduces
the level of all spurious outputs to
less than -13 dBm.

4-3-13. Transmit-Indicator Lamp

When transmitter is activated, RF volt-
age is coupled through C403 to diode
detector CR309. The detected RF signal
is then applied to base of Q309; thus,
Q309 turns ON and allows current to
flow through TX lamp DS301, indicating
that RF power is being delivered.

4~3-14., Power Supply
Power to operate the ECOM-220 is ob-

tained from an external 13.75 volt DC-
power source via input connector P101,
Fuse F301l, and switch SW302Z.

Power is supplied to the transmitter
driver and output stage whenever 13.75
volts are supplied to the unit's rear-

panel power connector. These stages are
controlled by applying drive from the
previcus stages. When mic., PIT switch
is keyed, CR307 turns ON transistor
switch Q310 which, in turn, supplies
13.75 volts to all transmitter stages,
except driver and output stages.

Voltage to operate the "transmit" os-
cillator dis regulated te 6.8 volts DC
by R301 and CR301, prior te applicaticn
to the oscillator circuit. R332 aand CR-
305 provide regulated 6.8 volts DC for
the modulation amplifier.

receiver oscillator/trip-
ler, RF stages, lst IF amplifiers, 2nd
mixer, and 2nd IF amplifier are ob-
tained freoem a zener-diode ‘"stabilized
pass—transistor regulator, which con-
sists of R151, R153, <CR1ill, and Qli5.
The osutput of this regulator is approx-
imately 9.5 volts IC

Al .

Voltages for

The regulator is also used as a switch-
ing circuit to disable the above re-
ceiver wvoltages during transmission.
The microphone push-to-talk switch dis-
ables the regulator by grounding the
base of Q115 through R150 and CR110
while the P.I,T. switch 1s closed.

Model: ECQOM-220
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The transceiver is properly aligned be-
fore shipment from the factory, and
realignment should not be necessary
during normal life of the unit unless
components within +the instrument are
replaced.

NEVER attempt to realign the transceiv-
er circuits unless the test equipment
specified for each section is available.

4-4-1. Disassembly

To gain access te interior of radio,
remove plastic top cover by removing
two 6/32 screws which secure rear of
top cover to heatsink. Then, 1lift rear
of cover upward while sliding cover to-
ward rear of dinstrument. The bottom

cover is removed in a like manner.

NOTE: If thumbscrews have NOT been
removed from sides of transceiver,
they must be loosened a few turns
before attempting to remove unit
covers.

4-5. RECEIVER ALIGNMENT

4=-5-1. RF & Input Filter Alignment

1. Refer to Component Location Diagram
in this Section for location of ad-
justments and test points.,

2. (Connect
the
and set generator to
quency with 1 kHz modulation at
kHz deviation.

an FM Signal Generator to
transceiver antenna connector,
desired fre-
+5

3. Turn vradio ON and adjust T103, C-
106, €109, Cl11l, and Cli4 for best
sensitivity {(maximum quieting).

4-5-2. 1st Local Oscillator Alignment

1. Set the Channel-Selector switch to
channel 1.

2. Preset L107 by setting top of slug

coil form, and
four turns into

flush with top of
then turning slug
form.

4-5
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of lst mixer Q103.

4., Turn transceiver power switch ON
and adjust slug in T109 for a max-
imum reading on VIVM,

NOTE: This is a preliminary adjust-
ment; L107 and T109 will be touched
up later for best guieting

5. Turn transceiver power switch OFF,
and disconnect VIVM probe.

6. Connect frequency counter to gate 2
of mixer Q103.

7. Turn transceiver power switch ON,
and note reading on the frequency
counter. This reading should be
within +.001% of the L.0. injection
frequency. The injection frequency
can be found by subtracting 10.7
MHz from the channel, or operating,
frequency. If the frequency is not
within appropriate tolerance, ad-
just the associated crystal-netting
trimmer capacitor, €171, iccated at
left-front corner of main PC board.
Repeat this step for the second
channel, if used.

EXAMPLE: LO freq = 151.625 - 10.7
LO freq = 140.925
Tolerance = 140.925 x .00001

Tolerance = +1409.25 Hz

i}

8. Turn transceiver power switch OFF,
and remove fregquency-counter con-
nection from mixer Q103. ’

4-5-3, 10,7 MHz. & 435 kHz TF Alignment

1. Connect a high impedance detector
(Figure 4-2) to drain of FET ampli-
fier Q105; then, connect detector
output to scope vertical input. Set
scope vertical attenuator to its
most sensitive position.

2. The connection point for the sweep-
input signal depends upon frequency
range of sweep generator being
used: If generator covers 10.7 MHz,
the sweep signal can be applied
through a 39 pF capacitor to gate 1

4-6
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served.
covers operating frequency of the

transceiver, the sweep signal can
be applied directly to antenna in-
put connector J301. Turn trans-
ceiver power switch ON.

NOTE: During alignment of monolith-
jc crystal filters, keep sweep sig-
nal input Tevel low enough to pre-
vent overdriving the detector --
signal level at the detector should
be approximately 10 - 20 mV. Set
generator sweep width for approxi-
mately 25 kHz at a sweep rate of
not more than 40 Hz.

190
I i i
< 1t §i !
m.‘m/
or DET QUTPUT
IN285 T0 SCOPE
ol
INEUY il 100K VERT, INAUT

Figure 4-2. High - Impedance Detector

3. Adjust T101, T102, T103, T104, and
T105 for a bandpass response simi-
lar to that shown below. The ripple
should not exceed 2 dB, and in most
cases will be 1 dB or less.

2 dB _ﬁ_

Max. Ripple

Figure 4-3, [IF Response

4, Turn transceiver power OFF, and
disconnect sweep generator, detec-
tor, and scope.

NOTE: After the 10.7 MHz crystal
filters have been properly aligned
using a swept signal, DO NOT change
adjustments of T101 through T105.

Model: ECOM-220
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5. Connect an AL vOltmeter acras@numl%zmw(bmm/ygsnmgenEramuneRFmdoutput to a 18-
speaker terminals; turn squelch and microvolt level and adjust scope-
volume controls fully counterclock- input sensitivity to cover about
wisa. 3/4 of scope screen vertically with
the 1-kHz tone,
6. Apply a 10,7 MHz CW signal by ei-
ther of the following methods: 12, Adjust Ti08 for maximum amplitude
of the 1-kHz tone on scope screen,
(1) Inject an accurate 10.7 MHz CW
signal into gate 1 of mixer Q103 13, If '™ethod #1" is wused for align-
through 2 39 pF capacitor. Short ment, turn transceiver power OFF
secondary of T109 to ground, and remove shorting jumper from the
secondary of T109. Again connect an
(2) Connect a signal generator, set AC voltmeter across transceiver
to desired "receive" frequency, to speaker terminals.
antenna ceounector J301, and connect
a frequency counter to pin 1 of IF Connect a signal generator, set to
IC101. Turn instrument power switch desired "receive" frequency, toc an-
ON, and dincrease generazor output tenna connector J301. Set receiver
until 2nd IF is read on counter. and generator levels as given in
"Fine-tune' signal generator until steps 7 and 8 above; then, adjust
2nd-IF frequency reads 455 kHz, slugs in L1Q7 and T109 for maximum
quieting.
7. Disconnect RF generator from trans-
ceiver, and with transceiver power 14, Turn transceiver power switch OFF,
switch ON, adjust volume contrel and disconnect all test equipment
for a 0.5-velt nocise level on the from unit.
AC voltmeter,
4-5-4, RF Input for 20-dB Quieting
. Reconnect signal generator to the
transceiver, and Increase unmodu- 1. Turn FM signal-generator modulation
lated signal from signal generator OFF, and set generator RF attenu-
until noise level drops to 0.25 VAC ator for minimum output., Set trans-
on voltmeter, ceiver and generator Zfor desired
channel,
Now, adjust T106 and T107, in that
order, for maximum quieting as in- 2. Adjust transceiver volume control
dicatec on the AC voltmeter, so that receiver background mnoise
' indicates -10 dB on AC VIVM connec—
If using '"Method #2," also adjust ted across speaker terminals,
slugs in L107 and T109 for maximum
quieting., Decrease RF input, as 3. Sliowly increase setting of TFM sig-
necessary, to maintain a usable nal generator RF attenuator, until
reading on AC voltmeter during the AC VIVM indicates -30 dB. Note EF
alignment. Repeat step 9 until no level shown on signal-generator at-
further quieting is obtained,. tenuator, This is the RF input re-
quired to preduce 20-dB receiver
1%, Turn transceiwver power CFF and dis-— gquieting; an input of -112 dBm (0.45
connect AC voltmeter. XNow, coaonnect pV) will quiet receiver 20 dB. Check
an oscilloscope across speaker ter- second channel, if wsed,
minals, and turn transceiver power
switch ON, 4-5-5, Squelch Operation
11. FM modulate signal generator with a 1. Set signal generator to desired "re-
1-kHz tone at +5 kHz deviaticn. Ad- ceive" frequency, and modulate gen-
Model: ECOM-220 et
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deviation. Set RF attenuator for

minimum RF output. 4-6-1. Equipment Required
2, Turn squelch control fully clock- To properly align the ECOM-220 trans- =
wise, Receiver audio control should mitter, the following test equipment,
be set for maximum volume, Receiver or its equivalent, is required:
is fully squelched, and should be
completely silent. a) Power Meter: 50-watts @ 175 MHz,
or relative output indicating de-
3. Reduce DC-input <wvoltage to approxi- vice (Figure 4-4),
mately 11 volts, and ncte that re-
ceiver 1is still fully squelched. b) Dummy Load: For above, 50-ohm,
Return DC input to 13.75 VDC, set 50-watts,
volume control at midrange, and ad-
just squelch control fully counter- ¢) Frequency Counter; DC to 175 MHz;
clockwise; then set squelch clock- or other accurate frequency mea-
wise until receiver background noise suring device.
just disappears.
d) Deviation Meter: To read at least
4, Increase setting of signal-generator +5 kHz.
RF attenuator until the squelch just -
fully opens. The RF attenuator e) VTVM: Any accurate instrument,
should show -121 dBm (0.2 W) or ;
better, f) Oscilloscope: DC to 8§ MHz, DC cou-
pled, calibrated wvertical attenu-
4-3-6. Audio-Output Power ator,
1. Set TM signal generator on desired g) Audio Generator: To supply 500 Hz,
"receive" frequency, and modulate 1700 Hz, and 3,000 Hz.
generator with a 1-kHz tone at 5
kHz deviation., Set RF attenuator in h) Power Supply: Filtered, 13.75 VDC
the vicinity of 5 0V, at 8 amps minimum,
2. Turn volume control fully clockwise. 4-6-2, Preparation for Alignment
The AC VIVM should indicate not less )
than 4 volts (4 watts), 1. Attach a 50-ohm dummy Joad to the
transceiver RF - output connector
3. Medulate generator with 300-Hz tone through a power meter or relative
at +5 kHz deviation, and note that output dindicating device (Figure
AC VIVM indicates at least 4 volts h-h)Y,
with transceiver volume control ful-
1v clockwise. 2. Preset the deviation potentiometer
(R339) to its 1lowest setting (po-
4, Modulate signal generator with a 3- tentiometer rotated toward receiver
kHz tone at +5 kHz deviation. Again side of mainboard). Refer to Com-
AC VIVM indicates at least & volts ponent Layout Diagram in this sec-
with transceiver volume control ful- tion.
1y clockwise.
3. Connect instyument to a 13,75-volt
5. Turn OFF transceiver power switch, DC power source,
and disconnect AC VIVM £from trans-~
ceiver speaker, 4. Adjust subaudible symmetry poten-
tiometer R349 (on main PC board) to
its approximate midrange position, -
4-8 Model: ECOM-220
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NOTE:  ThisCpotertiomete ey
quire no further adjustment unle

a Subaudible-Tone Encoder/Decoder is
installed later. NEVER ABJUST THIS
POTENTIOMETER AFTER NETTING "TRANS-
MIT" CRYSTALS.

1

y

TD BO Owad LOAD
:
r2pr

TO FREQ. COUNTER
OR DEVIATION

Ko K
T o WETER

: SRR i) |

4TK

Figure 4-4. Relative Output Indicator

4-6-3, Frequency and Power Alignment

1. Rotate Channel-Selector dial to the

desired channel,

NOTE: The signal peak-voltage mea-
surements in the following steps of
this section are made with a VTVM
and DC probe. Key transmitter ONLY
while adjustments are being made,

Connect DC probe to emitter of
Q303, key transmitter, and adjust
slug in T301 for a peak at the fun-
damental frequency. Adjust VIVM at-
tenuator for an on-scale reading.
The peak should reach approximately
1.5 velits,

Move DC probe to emitter of Q304.
Key transmitter, and adjust the two
slugs In T302 for a peak, centered
on third harmonic. Each slug should
adjust between its associated wind-
ing and the cutside end of the coil
form. The signal should peak at ap-
proximately 0,2 volts,

4, Adjust T303 by connecting DC probe
to emitter of 0305, keying trans-
mitter, and adjusting the two slugs
in T303 for a peak, centered on the

Model: ECOM-220
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JUSt between its associated winding
and the outside end of coil form,
The signal should peak at about 1,2
volts,
5, If relative output indicating de-
vice of Figure 404 is used, connect
VIVM DC probe to the relative out-
put terminal; otherwise, observe
the wattmeter or other relative
output indicater.

6. Preset C366 by tightening its ad-

justment screw down firmly; then,
backing it off 1/2 turn,

7. Key tranmitter, and adjust (360,
{365, C366, C368, C370, C374, and
C402 for maximum relative output
indication. This step may be re-

peated as necessary.

8., After unit has been on for approxi-

mately ten minutes to stabilize
crystal oven, select channel 1, key
transmitter, and adjust crystal-

netting trimmer C421 for a correct
frequency reading on the frequency
counter or other frequency measur-
ing device,

9, Repeat step 8 for second channel,
if used. Refer to Main Board Com-
ponent Location Diagram for loca-
tion of '"transmit" crystal- nettlng
trimmers (C421 and C&423}).

4-6-4, Power-Measurement Procedure

and note RF-power
The power should
be as follows: 143.9 to 160,0 MHz
~— 20 watts minimum; 160.0 to 173.4
MHz --- 15 watts minimum.
4-6-5, Subaudible-Tone Deviation
Adjustment (If Used)

1. Key transmitter,
output readings.

1. Connect deviation meter to "Freq.
Counter/Deviation Meter" output of
the relative output indicating de-
vice,

4-9
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2. Key transmitter and adjust "Subau- Without subaudible tone: Set R339
dible-Tone Deviation  Adjustment" for a deviation reading of +5 kHz
(located on subaudible-tone board) with the 1700 Hz tone applied to
to produce an output deviation of microphone, -
+1 kHz, as 1indicated on the devia-
tion meter. R351, the "Subaudibie With subaudibie tone: Set R339 for
Symmetry Adjustment" (located on a combined subaudible and 1700 Hz
main PC beoard) should be adiusted tone deviation reading of +5 kHz,
simultaneously to produce identical -

+ and - deviation. Switch deviation meter to the + and
- positions and check amount of de-

NOTE: After any adjustment of R351, viation in each position.

BE SURE TO PERFORM STEPS 8 AND 9

ABOVE TO ENSURE XMIT CRYSTAL 1S 6. If a difference exists between +
NETTED TO PROPER FREQUENCY, and - deviation levels, adjust T301
by rocking its slug slightly until
4~6-6, Carrier Deviation Adjustment the two _levels are brought into
balance. The difference in devia-

1. Feed an audio signal of 1700 Hz in- tion levels should not exceed 0.4
to transceiver microphone. Set mic. kHz ,

Gain potentiometer, R333, to maxi-

mum resistance (max. gain) by ro- 7. For normal operation, the mic. gain
tating its wiper toward receiver potentiometer 1is set at maximum
side of main circuit beard. Do NOT gain. If the unit 1is going to be
key transmitter during this step. operating in an area having a high
Connect vertical input lead of the acoustic noise level, the mic. gain
oscilloscope to pin 1 of IC301 and can be reduced by rotating the gain
adjust R331, the symmetry adjust- pot, away from the maximum gain
ment, until displayed waveform iim- position. This will help reduce the '
its symmetrically on both top and amount of noise being transmitted
bottom of the waveform. along with the voice.

2. Connect deviation meter to "Freq. 4.7. TONE-FREQUENCY ADJUSTMENT
Counter/Deviation Meter" output of
the relative output indicating de- If it becomes desirable to change tone
vice. frequency from the factory-set value,

follow procedures given in Section 2-12

3. Key ransmitter, observe frequency of this manual,
deviation meter, and increase the
microphone audio input until no 4-8. FREQUENCY CHANGES
further increase 1in deviation 1is
indicated. The mcodulator stage is Installation of new frequencies in this
now saturated. unit can be easily accomplished by per-

forming the following steps:

4, with frequency-deviation meter set
to either + or — deviation, key the NOTE: To aid in obtaining proper
transmitter and adiust slug in T301 crystals for the ECOM-220, complete
for a peak reading. The deviation crystal specifications are given in
porcentiometer, R339, can be adjust- Section 4-9 of this manual.
ed for an on-scale reading of the
deviation meter, 1. Remove top cover from instrument as

explained in Section 4-4-1.

5. Set deviation potentiometer, R339,

as follows: 2. Install "receive" crystals in ap- —
propriate sockets &t front left-
hand corner of main PC board. Refer

&4-10
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Diagram for receive crystal loca-

tions.

3, Install ‘"transmit" crystals in ap-
propriate sockets at front  right-
hand corner of main PC board. Refer
to Main Board Component Location
Diagram for transmit crystal loca-
tions. Be sure that transmit and
receive crystals are properly pair-

ed,
Channel Receive Transmit
Crystal Crystal
1 Y101/C171 ¥Y301/C421
2 Y102/C173 Y302/C423

4, To bring the receive crvstal(s) '"on
frequency,”" perform steps 6 and 7
given in Section 4-5-2 of this man-
ual.

5. To adjust transmit crystal(s} '"on

frequency,'" perform steps 8 and 9
given in Section 4-6-3 of this man-
ual.

Model: ECOM-220
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préciab1y Hrom* ‘6riginal alignment
frequencies, it may be necessary to
completely re-align transmitter and
receiver circuits as detailed in
Sections 4-5 and 4-6. »

4-9. CRYSTAL SPECIFICATIONS

To change a transmit and/or receive op-
erating frequency 1in a Model ECOM-220
transceiver requires that a new trans-
mit and/or receive crystal be installed
in the unit. The transceiver may also
require some realignment to insure
proper operation of the new frequency.

Crystals for the ECOM-series transceiv-
ers are available from the factory at
nominal cost by calling the factory
"Parts Department,” and specifying the
model number, desired operating fre-
quency, and whether for transmit or re-
ceive. Crystals may also be obtained
from other sources; therefore, the in-
formation necessary for ordering these
crystals is given on following page.

4-11
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Parallel Mcde: Cp = 32 pfd.
Fundamental Cut Tolerance: +.001% Max. Calibration.Tolerance@ d
25°C +1°C.,
+.0005% Max. Drift Over Temperature
Range.
Temperature Range: 0% to +50° C.
Holder: HC-25/U
Crystal Frequency: OperatinizFrequency
Series Resistance: 25 ohms Maximum.
Genave Part Number: 2300211
4-9-2, Receivé Crystals
Parallel Mede: CP = 32 pfd.
Third Overtone Tolerance: +.001% Calibration Tolerance
ak ‘25°C #1°C.
+.001% Max. Drift Over Temperature Range.
Temperature Range: -30° to +60° C, ' o
Holder: HC-25/U
Crystal Frequency: Operating Frequency - 10.7 MHz
3
Series Resistance: 40 ohms maximum.
Drive Level: . One mW
Genave Part Number: 2300226
-
4-12 1/80 Model: ECOM-220
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This Section contains schematics and parts layout for the ECOM-220 VHF-FM transceiver.
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This section of the Maintenance Manual
lists replacement electronic parts, as
well as major mechanical  components,
for use in the ECOM-220 VHF-FM Trans-
ceiver, ;

The first column in the parts list con-
tains component reference numbers as
shown on schematics or wiring diagrams.

In general, 100-series numbers pertain
to receiver components while 300-series
and 400-series numbers are used for
transmitter parts. Genave part numbers
for replaceable items appear in the
Part Number column, while a brief de-
scription for each part is shown in the
Description column.

Description

NPO, Disc, 3.3 pF +10%
Not Assigned

Trimmer, 1-6 pF

YSE, Disc, 150 pF +10%
Y5E, Disc, 150 pF +10%
Trimmer, 1-6 pF

Y5E, Disc, 150 pF +10%
NPO, Gimmick, Q.1 PF +10%
Trimmer, 1-6 pf

Y5E, Disc, 150 pF +10%
Trimmer, 1-6 pF

NPQ, Gimmick, 0.18 pF +10%
YSE, Disc, 150 pF +10%
Trimmer, 1-6 pF

Z5P, Disc, .001 uF +10%
Tant., 47 uF, 16V

NPG, Gimmick, 5.6 pF +10%
NPO, Gimmick, 1.8 pF +10%
Z5P, Disc, .001 uF +10%
NPO, Gimmick, 5.6 pF +10%
Not Assigned

Z5P, Disc, .001 uwF +10%
Silver Mica, 680 pF +10%
N330, Disc, 82 pF +10%
NPO, Disc, 18 pF +10%

M25, Disc, .05 uF, +80 -20%
Z5P, Disc, .001 uF +10%

M25, Disc, .05 uF +80 -20%
M25, Disc, .05 uF +80 -20%

Y5E, Disc, 470 pF +10%
N220, Disc, 100 pF +10%
Y5U, Disc, .01 wF +20%, 25V
Y5E, Disc, 330 pF +10%

YSE, Disc, 330 pF +10%

5-1

Reference
Number Part Number
CAPACITORS
ciol 1520187
cl02 -—-
C1i03 1570120
C104 1520028
C105 1520028
Ci06 1570120
Cc107 1520028
C108 1510027
C109 1570120
€110 1520028
€111 1570120
€112 1510002
Cli3 1520028
Cli4 1570120
€115 1520071
Clié 1541009
C117 1510026
Cl1i8 1510014
C118 1520071
clz0 1510026
Cc121 -—-
c122 1520071
C123 1530007
C124 1520719
Cl2s 1520018
Ci26 1520054
c1z7 1520071
£izg 1520054
Ciz9 1520054
Cl30 1520042
€13l 1520022
Ci32 1520051
£133 1520037
134 1520037
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€135 1520007 ooyt a6 07 Copeg e, =1 ' HF° 4300

€136 1520051 Y5U, Disc, .01 uF +20%, 25V

C137 1540014 Electrolytic, 10 ¢F, 25V

€138 1540014 Electrolytic, 10 uF, 25V ~

€138 --- Not Assigned

€140 1520055 Disc, .1 uF +80 -20%, 12V

€141 1520083 Y5T, D1sc, .003 uF +20%

142 1540023 Electrolytic, 150 LF, 16V

€143 1541009 Tant., 47 uF, 16V

€144 1520057 Disc, .22 uF +80 -20%

€145 1500004 Mylar, .0015 uF +10%, 630V

C146 1520055 Disc, -1 ufF +80 -20%, 12V

147 1541009 Tant., 47 uf, 16V

148 1540038 Electrolytic, 1000 uF, 3CV

€149 1540049 Electrolytic, 500 uF, 12V

€150 1520071 75P, Disc, .001 uF +10%

€151 1520071 75P, Disc, .001 pF +10%

€152 1520014 NPO, Disc, 39 pF +10%

€153 1520024 N1500, Disc, 100 pF +10%

€154 : 1520013 NPO, Disc, 33 pF +10%

C155 1520007 NPQ, Disc, 10 pF +10%

€156 1520028 Y5E, Disc, 150 pF +10%

c157 1520071 Z5P, Disc, .001 pF +10%

€158 1520028 Y5E, Disc, 150 pF +I0%

€159 1520013 NPO, Disc, 33 pF +10%

2160 1520003 NPO, Disc, 3.9 pF #10%

z161 -—- Not Assigned

162 --- Not Assigned

2163 - Not Assigned <

Cl164 1520028 - Y5E, Disc, 150 pF +10%, 25V _

Cl165 1520054 M25, Disc, .05 pF F¥80 -20%

C166 1540014 Eiectrolytic, 10 uF, 25V

C167 1540014 Flectrolytic, 10 wF, 25V

£168 1540014 Electroyltic, 10 uwF, 25V

€169 1520028 Y5E, Disc, 150 pF +10%

c170 1520054 M25, Disc, .05 uF 80 -20%

2171 1570121 Trimmer, 5-25 pF

ci7z 1520010 . NPQ, Disc, 18 pF +10%

C173 1570121 Trimmer, 5-25 pF

C174 1520009 NPO, Disc, 15 pF +10%

C175 --- Not Assigned

€176 -—- Not Assigned

177 --- Not Assigned

178 - Not Assigned

cl179 - Not Assigned

€180 - Not Assigned

£795 -—- Not Assigned

{196 1520010 NPO, Disc, 18 pF +10%

{197 1520028 Y5E, Disc, 150 pF +10%
1520028 ' 3

€301 Y5E, Disc, 150 pF +10%

€302 1520028 ¥5E, Disc, 150 BF F10%

205 1520028 YSE, Disc, 150 pF *10% y

>34 1520028 Y5E, Disc, 150 pF ¥10%
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C341 1520054 M25, Disc, .05 uF +80 -20%
342 1520022 N220, Disc, 100 pF, +10%
C343 1520054 M25, Disc, .05 uF +80 -20%
€344 1520022 N220, Disc, 100 pF +10%
C345 1520022 N220, Disc, 100 pF ¥10%
£346 1520014 NPO, Disc, 39 pF +10
€347 1520176 N330, Disc, 82 pF +10%
€348 1520015 N1500, Disc, 47 pf +10%
£349 1520051 Y5U, Disc, .01 uF +20é, 25V
€350 1520176 N330, Disc, 82 pF 1}0%
€351 1520053 M25, Disc, .02 uF +10%, 25V
(352 1520028 Y5E, Disc, 150 pF +10%
€353 1520028 Y5E, Disc, 150 pF +10%
C354 1520009 NPQ, Disc, 15 pF +10%
€355 1520071 Z5P, Disc, .001 wF +10%
C356 15200258 Y5E, Disc, 150 pF +10%
C357 1520071 Z5P, Disc, .001 WF +10%
€358 1520012 NPO, Disc, 27 pF +10%
€359 ' 1520015 N1500, Disc, 47 pF +10%
€360 1560403 Trimmer, 40 pF, Arco PC403
€361 1520054 M25, Disc, .05 F +80 -20%
362 1520071 7Z5P, Disc, .001 uwF +10%
C363 1520028 Y5E, Disc, 150 pF +10%
C364 1520042 Y5E, Disc, 470 pF +10%
€365 1560403 Trimmer, 40 pF, Arco PC403
C366 1560403 Trimmer, 40 pF, Arco PC403
C367 1520013 NPO, Disc, 33 pF +10%
€368 1560406 Trimmer, 115 pF, Arco PC406
€369 1520022 N220, Disc, 100 pF +10%
C370 1560406 Trimmer, 115 pF, Arco PC406
€371 1520022 N220@, Disc, 100 pF +10%
C372 --- Not Assigned
€373 1520018 N220, Disc, 56 pF _+10%
374 1560406 Trimmer, 115 pF, Arco PC406 -
C375 1520011 NPO, Disc, 22 pF +10%
€376 1520011 NPO, Disc, 22 pF +10%
C377 1520030 ° N1500, Disc, 180 pF +10%
£378 1520011 NPO, Disc, 22 pF +10%
C379 1520011 NPO, Disc, 22 pF +10%
C380 1520054 Mes, Disc, .05 uF +80 -20%
€381 1520071 Z5P, Disc, .001 uF +10%
382 1520054 M25, Disc, .05 wF +80 -20%
383 1520071 Z5P, Disc, .001 uF +10%
€384 1520037 Y5E, Disc, 330 pF +10%
€385 - Not Assigned
€386 1510014 NPO, Gimmick, 1.8 pF +10%
C387 1520011 NPO, Disc, 22 pF +10%
C388 --- Not Assigned
€389 1540002 Electrolytic, 1 uF, 35V
C39c 1540014 Electrolytic, 10 uF, 25V
£3391 1520028 Y5E, Disc, 150 pF +10%
€392 15200238 Y5E, Disc, 150 pF +10%
€383 1520053 M25, Disc, .02 uF +10%, 25V
€394 1540014 Electrolytic, 10 uF, 25V
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€395 --- Not Assigned
€396 1500018 Mylar, .01 F +10%, 100V
€397 1500013 Mylar, .0047 uf +10%, 100V o
£398 1520028 Y5E, Disc, 150 pF +10%
€399 1520028 YSE, Disc, 150 pF +10%
400 1500018 : Mylar, .01 uF +10%, 100V
€401 1540002 Electrolytic, 1 uF, 35V
c402 1560406 Trimmer, 115 pF, Arco PC406
€403 1510015 NPQ, Gimmick, 2.2 pF +10%
c404 1520071 Z5P, Disc, .001 uF +10%
c405 -—- Not Assigned
€406 --- Not Assigned
c407 -—= Not Assigned
C408 - Not Assigned
C409 1520028 Y5E, Disc, 150 pF +10%
CALD 1520051 Y5U, Disc, .01 uF +20%, 25V
€411 1540002 Electrolytic, 1 uF, 35V
C412 : 1520028 Y5E, Disc, 150 pF +10%
€413 1520028 Y5E, Disc, 150 pF +10%
414 —-— Not Assigned
€419 1520028 Y5E, Disc, 150 pF +10%
C420 1520013 NPO, Disc, 33 pF +I0%
caz1 1570121 Trimmer, 5-25 pF
422 1520013 NPO, Disc, 33 pF #10%
€423 1570121 Trimmer, 5-25 pF #10%
424 -—- Not Assigned
€425 -—- Not Assigned —
£426 =i Not Assigned
c427 - Not Assigned
C428 s Not Assigned
c444 1520028 Y5E, Disc, 150 pF +10%
445 1520010 NPO, Disc, 18 pF +10%
{446 1520010 NPO, Disc, 18 pF +10%
C447 1520010 NPO, Disc, 18 pF +10%
448 1520024 : N1500, Disc 100 pF +10%
C449 1550003 TANT., 3.3 uF, 35V
450 1520051 Y54, Disc, .01 wF +20%, 25V
€451 1530002 Silver Mica, 120 pF +10%
g452 1520028 Y5E, Disc, 150 pF +10%
£453 1520018 N220, Disc, 56 pF +10%
€454 1520218 N220, Disc, 56 pF +10%
455 -—- Not Assigned

DIODES

CR101 4810017 High Freq. Switching, 1N4148
CR102 4810017 High Freg. Switching, 1N4148
CR103 4810021 1N34A
CR104 4810021 1N34A
CR105 —-- Not Assigned
CR106 -— Not Assigned
CR107 -—- Not Assigned iy
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CR108 ~=- Not Assigned
CR109 -—- Not Assigned
CR110 4810017 High Freg. Switching, 1N4148
CR111 4810008 Zener, 10V +10%, ZS10A
CR112 4810017 High Freq. Switching, 1N4148
CR113 -— Not Assigned
CR114 -— Not Assigned
CR115 --- Not Assignred
CR301 4810007 Zener, 6.8V +5%, 3/4W
CR302 4812109 Varicap, MvV2109
CR303 4810011 Zener, 24V +10%, 1W
CR304 4810013 General Purpose, 100 PRY, 1A
CR305 4810007 Zener, 6.8V +5%, 3/4W
CR306 - Not Assigried
CR307 4810017 High Freq. Switching, 1N4148
CR308 4810036 PIN, RF 5w, MPN3500
CR309 4810017 High Freq. Switching, 1N4148
CR310 4810017 High Freq. Switching, 1N4148
CR311 ' 4812113 Varicap, MV2113

INTEGRATED CIRCUITS

1C101 3130017 MC1350P, IF Amplifier
IC102 3130024 CA3075, Quadrature Detector
IC103 3130020 CA810Q, Audio Amplifier
IC104 -—- : Not Assigned
IC105 -—- Not Assigned
IC301 3130012 N5558, Dual Op-Amp
IC302 - Not Assigned
1€303 ——— Not Assigned
1304 -—- Not Assigned
INDUCTORS
L101 --- Not Assigned
L102 1800225 Coil, Rec. RF Amp.
L103 1800116 Coil, Rec. RF Amp.
L104 1800117 Coil, Rec. RF Amp.
1105 1800118 Coil, Rec. RF Amp.
L106 1800119 Coil, Rec. RF Amp.
L107 1800308 Coil, Rec. Osc.
L108 1800350 Coil, 1 uH Choke, ML10G
L109 1800332 Coil, 56 uH Choke
L11¢ 1800332 Coil, 56 uH Choke
L111 --- Not Assigned
L112 -—- Not Assigned
L113 --- Not Assigned
L114 -—- Not Assigned
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1301 1800032 Coil, 80 uH Choke

1302 1800203 Coil, 3-1/2 T, LHH

L303 1800201 Coil, 2-1/2 T, LHH ~

1304 1800201 Coil, 2-1/2 T, LHH

L305 1800202 Coil, 3-1/2 T, RHH

L 306 1800201 Coil, 2-1/2 T, LHH

L307 —— Not Assigned

L308 1800204 Coil, 4-1/2 T, LHH

L309 1800201 Coil, 2-1/2 T, LHH

L310 1800204 Coil, 4-1/2 T, LHH

L3il 1800201 Coil, 2-1/2 T, LHH

L312 -—— Coil etched on PC Board

L313 1800203 Coil, 3-1/2 T, LHH

L314 -—- Coil etched on PC Board

L3156 1800205 Coil, 2 T, LHH

L316 1800322 Coil, 4-1/2 T, RF Switch Circuit

L317 1800032 Coil, 80 uH Choke

L318 -—- Not Assigned

1318 --- Not Assigned

L320 ' -— Not Assigned

TRANSISTORS

Q101 4800068 MOSFET, Dual Gate, 3N201 (SFE 801)

Qloz 4805486 J-FET, N-Channel, 2N5486

Q103 4800068 MOSFET, Dual Gate, 3N201 {SFE 801)

0104 4805484 J-FET, N-Channel, 2N5484

Q105 4805484 J-FET, N-Channel, 2N5484 =

J106 4800026 NPN, Silicon, MPS-3693

Q107 4800028 NPN, Silicon, MPS-65145

Qio8 4800028 NPN, Silicon, MPS-6514S

Q108 4800026 NPN, Silicon, MPS-3693

Q110 4800024 NPN, Silicon, MPS-3563

gill -—- Not Assigned

Q112 -—- Not Assigned

Q113 -— Not Assigned

Qil4 -—- : Not Assigned

Q115 4800018 NPN, Silicon, MPS-UO1

Q301 4800033 NPN, Silicon, MPS-5172

Q302 4805461 J-FET, P-Channel, 2N5461

Q303 4800026 NPN, Silicon, MPS-3693

Q304 4804427 NPN, Silicon, 2N4427

305 4804427 NPN, Silicon, 2N4427

Q306 4804427 NPN, Silicon, 2N4427

Q307 4806080 NPN, Silicon, RF Power, 2N6080

Q308 4806082 NPN, Silicon, RF Power, 2N6082

Q309 4800051 NPN, Silicon, Darlington, MPS-A13

Q310 4800022 PNP, Silicon, MPS-U51

Q311 4300051 NPN, Silicon, Darlington, MPS-AL3
4
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R101 4700045 47K, +10%, 1/2 W
R102 4700049 100K, +10%, 1/2 W
R103 4700013 100 ohm, +10%, 1/2 W
R104 4700013 100 ohm, +10%, 1/2 W
R105 4700013 100 ohm, +10%, 1/2 W
R106 4700013 100 ohm, +10%, 1/2 W
Elgg 470005g 120K, +10%, 1/2 W
1 470003 6.8K, +i0%, 1/2 W
2%09 4700058 M, +10%, 1/2 W
10 4700046 56K, +10%, 1/2 W
R111 4700013 100 ohm, +10%, 1/2 W
R112 4700013 100 ohm, +10%, 1/2 W
R113 4700013 100 ohm, +10%, 1/2 W
R114 4700033 4.7K, +10%, 1/2 W
T 2t iy
8K, +10%, 1
R117 4700049 100K, +10%, 1/2 W
R118 4700037 10K, +10%, 1/2 W
RI119 4700003 10 ohm, +10%, 1/2 W
R120 : 4700049 100K, +10%, 1/2 W
R121 4700045 47K, +10%, 1/2 W
R122 4700057 470K, +10%, 1/2W
R123 4700043 33K, +10%, 1/2 W
R124 4700043 33K, *10%, 1/2 W
R125 4700057 470K, +10%, 1/2 W
R126 4700032 3.9K, +10%, 1/2 W
R127 4760053 25K, Variable +30% Linear, w/push-pull sw,
R128 4700011 68 ohm, +10%, 1/2 W
Eigg 4766641 gg? Asiggnei/z W
L] + oﬂa
R131 4760054 25K, variable +30%, audio taper, with SW302
R132 4700010 56 ohm, +10%,1/2 W
R133 4700013 100 ohm, +10%, 1/2 W
R134 4700013 100 ohm, +10%, 1/2 W
R135 4700013 100 ohm, +10%, 1/2 W
R136 4700041 22K, +10%, 1/2 W
R137 4700041 22K, +10%, 1/2 W
R138 4700015 : 150 ohm, *10%, 1/2 w
R139 4700021 470 ohm, +10%, 1/2 W
R140 4700037 10K, +10%, 1/2 W
R141 4700017 220 ohm, +10%, V2W
R142 4700040 18K, +10%, 1/2 W
R143 4700040 18X, +10%, 1/2 W
R144 -—- Not Assigned
R145 --- Not Assigned
R150 4700013 100 ohm, +10%, 1/2 W
R151 4700025 1K ohm, +10%, 1/2 W I
R153 4710007 68 ohm, +10%, 1/4 W
R154 4700004 15 ohm, +10%, 1/2 W
R301 4700015 150 ohm, +10%, 1/2 W
R302 4700041 22K, +10%, 1/2 W
R303 4700041 22K, +10%, 1/2 W
R304 S— ~ Not Assigned
R305 4700023 680 ohm, +10%, 1/2 W
R306 4700029 2.2K, +10%, 1/2 W
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R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327
R328
R329
R330
R331
R332
R333
R334
R335
R336
R337
R338
R339
R340
R341
R342
R343
R344
R345
R346
R347
R348
R349
R350
Rl
R352
R353
R354
RI30L

7101
7102

5-8

4700013
4700047
4700033
4700016
4700006
4700031
4700017
4700003
4700006
4700033
4700017
4700006
4700003
4700029
4700015
4700003
4700009
4700009

4700045
4760039
4700015
4760021
4700015
4700037
4700035
4700043
4700034
4760021
4700037
4700029
4700009
47G0024
4700037
4700025
4700025
4700032
4700024
4700026
4760019
4700025
4710054
4700014
4760034

5600098
5600098

e RES IS TORSom{iEonds
for any—teoss—or—damages. Us

Not Assianed

100 ohm, +10%, 1/2 W
68K, +10%, 1/2 W
4.7K, +10%, 1/2 W
180 ohm, +10%, 1/2 W
22 ohm, +10%, 1/2 W
3.3K, +10%, 1/2 W
220 ohm, +10%, 1/2 W
10 ohm, +10%, 1/2 W
22 ohm, +10%, 1/2 W
4.7K, +10%, 1/2 W
220 ohm, +10%, 1/2 W
22 ohm, +10%, 1/2 W
10 ohm, +10%, 1/2 W
2.2K, +10%, 1/2 W
150 ohm, +10%, 1/2 W
10 ohm, +10 3 1/2 W
Not Assigned

47 ohm, +10%, 1/2 W
47 ohm, +10%, 1/2 W
Not Assigned

Not Assigned

Not Assigned

47K, +10%, 1/2 W
500K, Variable, +20%
150 ohm, +10%, 1/2 W
50K, Variable, +20%
150 ohm, +10%, 1/2 W
10K, +10%, 1/2 W
6.8K, +10%, 1/2 W
33K, +10%, 1/2 W
5.6K, +10%, 1/2 W
50K, Variable, +20%
10K, +10%, 1/2 W
2.2K, #10%, 1/2 W

47 ohm, +10%, 1/2 W
820 ohm, +10%, 1/2 W
Not Assigned

10K, +10%, 1/2 W

1K, +10%, 1/2 W

1K, +10%, 1/2 W
3.9K, +10%, 1/2 W
820 ohm, +10%, 1/2 W
1.2K, +10%, 1/2 W
10K, Variable, +20%
1K, +10%, 1/2 W
120K, +5%, 1/4 W

120 ohm, +10%, 1/2 W

10K, Thermistor

Transformers

10.7 MHz IF
10.7 MHz IF

sfdf) the information provided herein is not guaranteed or warranted.
e at your own risk. Unauthorized reproduction is prohibited. ¥
Copyright © 2007 Genave/ NRC, Inc., all rights reserved.

4

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. All rights reserved.

Use at your own risk.

Unaut hori zed reproduction is prohibited.



1
This manual is for educational purposes onIy.Tr .F €x co('rggrgresg lf 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.

T103 5600098 Copyri ght © 2007 Girﬁ\:eﬁNRﬁlencI,Fal | rights reserved.
T104 5600098 10.7 MHz TF
7105 5600046 10.7 MHz IF
7106 5600012 455 kHz IF
L1107 5600012 455 kHz IF
7108 5600012 455 KHz IF
1109 5600048 Tripler - local oscillator
T301 5600072 Transmit oscillator
T302 5600082 Transmit Tripler
1303 5600083 Transmit First Doubler
Crystals
Y101 2300226 See Crystal Info, Section 4-9.
Y102 2300226 See Crystal Info, Section 4-9
Y123 2300252 Second L.0., 10.245 MHz
Y301 2300211 See Crystal Info, Section 4-9.
Y302 _ 2300211 See Crystal Info, Section 4-9.
Switches
SW301 5100128 Switch, 4P 2-Position, Rotary
SW302 ON-OFF, Part of R131
Chokes
7101 1802678 50 uH Choke, Wilco ES2678
7301 1800063 Ferrox Cube, VK-200-19-4B
Z302 1800063 Ferrox Cube, VK-200-19-4B
7303 1870004 Core, Ceramic 57-1362
1870003 Core, Ferrite 57-0180 (for G2 of Q101)
Miscellaneous
FLI0L, FL102 2303504 Crystal Filter, Monolithic, 10.7 MHz,
Matched Pair
Jio1 2100252 l Ccnnector, Molex, 15-pin Female
2100254 Terminal, Female, for J101
PiQl 2100255 Connector, Molex, 15-pin Male
2100253 Terminal, Male, for P10l
P4A01 2100070 Plug, 4-pin for Subaudible PC Board
P402 2100069 Plug, 6-pin for Subaudible PC Board
0S301 3900025 Bulb, #53
2190062 Sockets, Crystal Pin
J301 2100256 Receptacle, Co-ax, Amphenol 83-878
F301 5140008 Fuse, 3AG 7 Amp
5142068 Clip, Fuse, Littelfuse
$P101 1320025 Speaker, 3.2 ohm, 3.5"
1325069 Microphone, Ceramic
2510189 Front, Plastic
2510192 Cover, Plastic (Top or Bottom); 1
assembled to "Front®
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2510211 Positioner, Handle assembled to

Cover
TS Al s o o L L R 1% ror e fose s Gammaen. o BT R ts o L P o et Sl oot Ton o aro by ped 22t
2400023 Copyright © 2007 Genave/ N&R g Thmilswheeskr ved. W,
2510210 Knob, Channel
2510247 Heatsink
2510227 Bracket, Heatsink
2510226 Knob, Volume or Squelch
2510373 Bracket, Sw. Mtg.
2510210 Knob, Channel
7011200 SA-1 Jumper Bd {supplied when tone

bd. not used)
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