Q
Sams

Scanner-Monitor
Servicing Data

SCHEMATICS
PARTS LISTS
SERVICE ADJUSTMENTS

for the following receivers:







$4.95
$5.95 IN CANADA
Cat. No. SD-1

“Sams

Scanner-Monitor
Servicing Data

SD-1

REPRODUCED THROUGH THE COURTESY OF THE MANUFACTURER

HOWARD W. SAMS & CO,, INC.
e A | N DI AN AP OLI S, I NDI ANA



First Edition

First Printing—December, 1972
Second Printing—September, 1973

Third Printing— October, 1974
Fourth Printing— September, 1975

Q‘SCJI“S

Scanner-Monitor
Servicing Data

SD-1

Copyright © 1972 by Howard W. Sams & Co., Inc.
Indianapolis, Indiana 46206. Printed in the United States of America

All rights reserved. Reproduction or use, without express permission, of
editorial or pictorial content, in any manner, is prohibited. No patent lia-
bility is assumed with respect to the use of the information contained herein.

Library of Congress Catalog Card Number 72-92711




mmmm Scanner-Monitor Servicing DatQl s

TABLE OF CONTENTS

Model Number Page
B & K PF-1 (488-094-9-001A) ................ 5
Browning XM-888 ......................... 7
Johnson Duo-Scan Low Range,High Range .. 9
Johnson 241-0340-001, 241-0340-002 .. ....... 21
Midland 13-915 ....... ... .. ... .. ... ... ... 27
Midland 13-925H/L/M ..................... 35
Pace Scan 108H/L/U, 208,308 .............. 43
Pearce-Simpson Gladding Hi-Skan ......... 53
Penneys 981-6065, 981-6066, 981-6067 .. ...... 61
Realistic Patrolman Pro-7 (20-5001) ......... 64
Realistic Patrolman Pro-8 (20-162) .......... 69
Realistic Patrolman Pro-9 (20-164) .......... 83
Sonar FR-104, FR-105 ..................... 89
Sonar FR-2516, FR-2517 ................... 97
Sonar FR-2525, FR-2526, FR-2528 ........... 109

Teaberry Scan “T” ........................ 123






& Sams — Scanner-Monitor —
Pages 5-6 Courtesy of DYNASCAN CORP.

SEMICONDUCTORS
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PART NO.

150-005-9-001
150-006-9-001
150-006-9-001
150-006-9-001
150-004-9-001
150-004-9-001
152-021-9-001
151-025-9-001
151-025-9-001
151-025-9-001
307-005-9-001
176-026-9-001
176-026-9-001
176-024-9-001
176-024-9-001
176-024-9-001
176-025-9-001
176-025-9-001
176-025-9-001
176-025-9-001
171-016-9-001
171-016-9-001

ELECTROLYTIC CAPS

ITEM

thm
4
C16
2
€39
C40
(o
c42
C43
C45
Ca6
C47
C49
€50
€51

PART NO.

022-063-9-001
022-063-9-001
022-062-9-001
022-063-9-001
022-063-9-001
022-061-9-001
022-061-9-001
022-064-9-001
022-065-9-001
022-061-9-001
022-064-9-001
022-067-9-001
022-066-9-001
022-068-9-001
022-069-9-001

TYPE

1873
1N60P
1N60P
1N6OP
1S-188FM
1S-188FM

Zener, ZB-1

FR-2
FR-2
FR-2

25C784
25C784
25C37N
25C371
25C37N
25C373
25C373
25C373
25C373
25B367
25B367

VALUE

10mfd
10mfd
4.7mfd
10mfd
10mfd
mfd
1mfd
33mfd
47mfd
mfd
33mfd
220mfd
100mfd
470mfd
3300mfd

CONTROLS/SPECIAL RESISTORS

ITEM

R-63
R-64
R-65
TH-1
TH-2
VR-1
VR-2
VR-3

PART NO.

006-102-5-059
006-102-5-059
006-102-5-059
004-097-9-001
004-097-9-001
008-142-9-001
008-140-9-001
008-141-9-001

DESCRIPTION

0.5 ohm 1/2W
0.5 ohm 1/2W
0.5 ohm 1/2W

Thermistor, D-1E
Thermistor, D-1E

50K Trim

3000 ohms Squelch

50K Volume

16V
16V
25V
16V
16V
50V
50V
16V
16V
50V
16V
16V
16V
16V
25V

B & K PF-1(488-094-9-001A)

COILS/TRANSFORMERS

ITEM
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PART NO.

046-010-9-001
046-009-9-001
046-010-9-001
060-009-9-001
060-009-9-001
060-012-9-001
060-010-9-001
060-010-9-001
060-011-9-001
068-603-9-001
065-065-9-001

M1SCELLANEOUS

ITEM NAME
CR1 Component Combination
CR2 Component Combination
CR3 Component Combination
CR4 Component Combination
CRS Component Combination
CR6 Component Combination
S1 Switch, Band
S2 Switch, Manual/Crystal
S3 Switch, AM/FM
SP1 Speaker

Lamp

Socket, Crystal

(6v Type{

CABINET PARTS

NAME

Cabinet
Plate, Bottom

Bracket, Handle
Bracket, Antenna

Knob, Tuning
Knob, Control

PART NO.

272-073-9-001
253-020-9-001
250-036-9-001
251-076-9-001
751-070-9-001
751-071-9-001

PART

033-009-9-001
033-008-9-001
033-010-9-001
033-009-9-001
033-010-9-001
033-009-9-001
083-104-9-001
093-007-9-001
093-007-9-001
580-006-9-001
400-019-9-001

749-061-9-001
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, Browning XM-888
Pages 7-8 Courtesy of BROWNING LABORATORIES, INC.
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CRYSTAL ORDERING INFORMATION

HIGH BAND —CRYSTAL FREQ.—Receive Freq.—10.7 MHz.

3
LOW BAND—CRYSTAL FREQ.—Receive Freq.—10.7 MHz.

HC 25/u HOLDER SERIES RESONATE 50 OHMS MAX. INP.
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& Sams _ Scanner-Monitor — Johnson Duo-Scan
Pages 9-20 Courtesy of E.F. JOHNSON COMPANY Low Range, High Range

Crystal Installation and Programming
To add or change crystals in your receiver:

1. Remove the two screws which secure the cabinet locking
brackets to the rear panel. Remove the whip antenna.

2. Carefully slide the chassis out of the cabinet. It should
slide out easily; do not force it.

3. The crystal sockets are marked with letters corresponding
to the front panel nomenclature. Insert the crystal(s) to be
added in the position(s) you prefer.

4. Program the receiver by inserting the programming wire for
each channel into the appropriate jack. Use the jacks to-
ward the frontof the receiver for 30-50 MHz crystals, jacks
toward the rear for 150-174 MHz crystals. The wire and
jack directly behind each crystal are for that crystal.

5. DO NOT TAMPER WITH ANY INTERNAL ADJUSTMENTS.
DOING SO WILL DEGRADE THE SET'S PERFORMANCE.

6. Carefully reinstall the receiver in its cabinet. Press the
speaker towards the bottom of the printed circuit board so
that it will enter the cabinet. Replace the locking brackets,
then insert and tighten the two screws at the rear of the
cabinet. Connect the antenna and power lead. Install the
transceiver in its mounting bracket.

7. Check unit operation to be sure you have installed the crys-
tals and programming wircs properly.

8. Crystal Specifications
30-50MHz. Third overtone crystal with injection 10.7 MHz
above signal frequency (crystal frequency = channel fre-
quency +10.7 MHz). Maximum impedance, 359Q. HC-18/u
holder with plug-in pin leads; +0.002% frequency tolerance.

150-174 MHz. Third harmonic of third overtone crystal with in-
jection 10.7 MHz below signal frequency (crystal frequencies
46. 43 to 54. 10 MHz; crystal freq. = channel freq. -10.7 MHz).

3
Maximum impedance, 35 9.HC-18/u holder with plug-in pin leads;

+0.0015 tolerance.




RF AMPLIFIER

The RF signal input is coupled from the external or
whip antenna to high band RF amplifier Ql, and low band
RF amplifier Q4.

LOW BAND RF SIGNAL

After amplification, the low band RF signal is coupled
to low band 10.7 MHz mixer Q5. This signal is mixed with
the low band oscillator signal which is coupled from Q6 by
C32 to the base of Q5. The 10.7 MHz difference frequency
from the mixer is coupled through T10 to the 10.7 MHz cer-
amic filter, Z1.

HIGH BAND RF SIGNAL

After amplification, the high band RF signal is coupled
to high band 10.7 MHz mixer Q2. This signal is mixed with
the high band oscillator signal which is coupled from Q3 by
C13 to the base of Q2. The 10.7 MHz difference frequency
from the mixer is coupled through T10 to the 10.7 MHz cer-
amic filter, Z1. Notice that transformer T10 is shared by
both high band and low band mixer.

455 kHz SIGNAL

The 10.7 MHz ceramic filter (Z1) output and the 11.155
MHz oscillator (Q8) output are mixed together by the 455 kHz
mixer, Q7. A 455 kHz difference frequency output is filtered
by the 455 kHz filter (Z2) and coupled to integrated circuit
Ul, where it is amplified. After amplification, the signal is
coupled to integrated circuit U2, where it is again amplified
and detected.

DETECTOR

The detected audio output signal from U2 is the differ-
ence of two peak-detected signals. Therefore, this detector
is called a "differential peak detector”. Since only one tuned
coil is required, alignment is simplified.

AUDIO

Detected audio is amplified by audio preamplifier Q9,
audio driver Q10, and single-ended Class B audio output
stage QL1 and Ql2. The resultant audio is coupled to
speaker U7.

SQUELCH

High frequency noise (absence of input signal) is am-
plified by noise amplifier Q13 and Ql4. The amplified noise
is rectified and doubled by CR9, CR10 and associated com-
ponents. This DC voltage level is coupled to the base of
Q9 and Q10. With squelch control R61 set full clockwise,
Q9 and Q10 are reverse biased, resulting in no audio out-
put.

When a desired signal input is received, high frequen-
cy noise is absent and audio amplifiers Q9 and Q10 are

forward biased, allowing audio output.

AC/DC POWER SUPPLY

The AC voltage input is rectified by a bridge rectifier
consisting of CR11, CR12, CRI3 and CR14. The DC output

10

voltage (DC input voltage if battery supply is used) is cou-
pled through on/off switch S10 to the audio output stage, Ql1
and Ql2, and voltage regulator Q29. The voltage regulator
supplies approximately 9.6 VDC to the remaining stages.

SCANNING LOGIC

The scanning logic works in conjunctionwith the noise
operated squelch circuit and functions as follows:

In the squelched condition (absence of a signal input)
high frequency noise is amplified by noise amplifiers QI3
and Ql4, and rectified and doubled by CR9, CR10 and asso-
ciated components. Squelch switch Q15 conducts and the
negative going collector voltage is coupled to the base of
multivibrator switch Q18. Q18 conducts and the positive
going collector voltage allows multivibrator Q16 and Q17
to conduct {scan and manual position).

With the scan switch engaged, B+ voltage is applied
to the logic circuitry. Example of crystal | and 2 scan-
ning; Q27 and Q28 conduct due to the positive going voltage
(logical 1) from pin 3 of U5. The logic symbol shown for
US is a "Nor gate" (no inputs produce a logical 1 output).

With reference to the timing chart, it is noted that
when pin 9 and 13 of U4 are in the reset condition(logical 0
state), the desired output is produced.

In the unsquelched condition (presence of a signal in-
put), the absence of high frequency noise allows squelch
switchQIS, multivibrator switch Q18 and multivibrator Qlé6
and Q17 to cut off, enabling audio output. The crystal with
the same frequency as the input signal will then be locked-
in until the message is completed.

The AC ground path for crystal oscillator activation
is as follows:

When Q28 and Q19 turn on in scan position (no chan-
nels locked out) the junction of R86 and DS6 is effectively
shorted to ground. DS6 turns on, CR6 conducts and the
AC ground path is through C82.

SCANNING LOGIC CIRCUITRY SERVICE TIPS

1% The scanning rate is designed for optimum perform-
ance. If desired, the scanning rate can be increased
or decreased by increasing or decreasing C76 value.

2% When troubleshooting the scanning logic circuitry,
the frequency of multivibrators Q16 and Q17 should
be increased for ease of viewing the oscilloscope
signal trace (change C76 value to 0. 1 or 0.0l uF).

3. If "Nor Gate” output is not a logical 1, unsolder the
gate output lead and remeasure output level. This is
necessary because, if one of the transistor switches
(Q21-Q28) is shorted, the associated "Nor Gatz" will
not give the proper output.

4. If either Q19 or Q20 becomes defective, the four
channels associated with each stage will not scan.
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ALIGNMENT HIGH RANGE

The standard UHF/VHF Duo-Scan Monitor Receiver
is factory aligned on 460.000 MHz and 157. 000 MHz.

To obtain peak receiver performance, selected crys-
tal frequencies should be within 3.5 MHz of 157. 000 MHz
and *4.0 MHz of 460. 000 MHz.

To maintain peak receiver performance on frequen-
cies outside these limits, it is recommended that the moni-
tor receiver be realigned on the required “center frequency"
by a QUALIFIED TECHNICIAN.

Align the monitor receiver on the available frequency
which is close to the center of the frequencies installed in
the individual customer's receiver. This frequency will be
termed "center frequency” in the alignment procedure.

AUTOMATIC FREQUENCY CONTROL (AFC)

a. Connect the DC VTVM to the collector of Q103.

b. With no signal input (scan mode), adjust AFC set con-
trol R10S for a 3.5 VDC reading.

UHF/VHF OSCILLATOR

a. Manually select the UHF or VHF center frequency
crystal.

b. Connect an RF voltmeter probe to the base of Q2.

c Adjust L101 for a maximum RF voltmeter reading.
A typical reading between 85 and 500 mV should be
indicated.

VHF RF AMPLIFIER AND IF AMPLIFIER

a. Connect an RF signal generator to the anteana con-
nector.

1. Set the generator output to the VHF band "center
frequency”’.

b. Connect an AC voltmeter across the external speaker
jack.

1. Adjust T1, T2, T3, T4 and T103 for a minimum
AC voltmeter reading (maximum quieting sensi-
tivity).

2. With an RF voltmeter connected to pin 1 of inte-
grated circuit Ul, a typical reading of approxi-

mately 90 mV should be indicated with a 0.5 uV
signal input connected to the antenna connector.

c. Connect the RF voltmeter probe to pin 4 of IC U2.

1. Adjust T1l for a maximum RF voltmeter read-
ing.

2. A typical reading is approximately 750 mV with
a 0.5uV signal input at the antenna connector.

UHF RF AMPLIFIER AND UHF MIXER

a. Connect an RF signal generator to the antenna con-
nector.

1. Set the generator output to the UHF "center fre-
quency’'.

b. Connect an AC voltmeter across the external speaker
jack.

1. Adjust C125, C118 and C112 for minimum AC
voltmeter reading (maximum quieting sensitivity).

2. With an RF voltmeter connected to pin 1 of IC Ul,
a typical reading is approximately 40 mV with
0.5 uV at the antenna connector.

DISCRIMINATOR

a. Externally modulate the RF signal generator with a
1 kHz audio signal at a d«viation level of 3.5 kHz.

b. Set the RF signal generator to UHF or VHF center

frequency” and connect it to the antenna connector.

(35 Adjust T12 for maximum undistorted audio output.

CERAMIC FILTER

The 455 kHz ceramic filter is factory adjusted and
will not normally require realignment. However, if the
ceramic filter or associated ccmponents are replaced, pro-
ceed as follows:

a. Connect an oscilloscope 'cross external speaker jack
J1.

b. Connect the RF signal generator to the antenna con-
nector. Set the generatcr output level for S uV and

externally modulate witha 1 kHz audio signal ata 7
to 8 kHz deviation level.

(85 Adjust the ceramic filter for clean audio waveform.

QUIETING SENSITIVITY CHECK

a. Adjust the receiver volume control for a 0 dB audio
output reference level.

b. Set the RF signal generator to the "center frequency”
with 0. S 4V at the antenna connector.

1. The 0 dB audio outpu. level should drop a mini-
mum of 20 dB for both the UHF and VHF "center
frequency”.

C. Repeat steps a. and b. on the remaining crystals with
the signal generator set o each specific crystal fre-
quency and the output level setto 1.0 uV.



ALIGNMENT LOW RANGE

The standard Duo-ScanGMonltor receiver is factory
aligned on a low band frequency of 42,000 MHz and on a
high band frequency of 156. 500 MHz.

To obtain peak receiver performance, selected crys-
tal frequencies should be within £2. 5 MHz of 42,000 MHz
and $3.5 MHz of 156. 000 MHz. The receiver will operate
outside these limits, but with reduced sensitivity.

To maintain peak receiver performance on frequen-
cies outside these limits, it is recommended that the mon-
itor receiver be realigned on the required center frequency
by a qualified technician.

Align the monitor receiver on the available frequency
which is close to the center of the frequencies installed in
the individual customer's receiver. This frequency will be
termed "center frequency’ in the alignment procedure.

NOTE

If the receiver is required to operate on a '‘center
frequency” below 35 MHz, change capacitors C23
and C26 to 22 pF and 15 pF respectively, before re-
alignment is started.

OSCILLATOR ADJUST (HIGH BAND)
a. Connect an RF voltmeter probe to the base of Q2.
b. Adjust T6 for a maximum RF voltmeter reading.

1. A typical reading is 100 to 200 mV.

€l

RF AND IF AMPLIFIER ADJUST (HIGH BAND)

a. Connect an RF signal generator to the receiver an-
tenna connector,

1. Set the generator output to the high band "center
frequency”.

b. Connect an AC voltmeter across the external speaker
jack.

1. Adjust Tl, T2, T3, T4 and T10 for a minimum
AC voltmeter reading (maximum quieting sensi-
tivity).

2. With an RF voltmeter connected to pin 1 of inte-
grated circuit Ul, a typical reading of approxi-
mately 90 mV should be indicated with a 0.5 uV
signal input connected to the antenna connector.

(55 Connect the RF voltmeter probe to pin 4 of IC U2.
1. Adjust T1l for a maximum RF voltmeter reading.

2. A typical reading is approximately 750 mV with
a 0.5 uV signal input at the antenna connector.

RF AMPLIFIER ADJUST (LOW BAND)

a. Connect an RF signal generator to the receiver an-
tenna connector.

1. Set the generator output to the low band "center
frequency".

b. Connect an AC voltmeter across the external speaker
jack.

1. Adjust T7, T8 and T9 for minimum AC voltmeter
reading (maximum quieting sensitivity).

2. With an RF voltmeter connected to pin 1 of IC
Ul, a typical reading is approximately 40 mV
with 0.5 uV at the antenna connector.

DISCRIMINATOR ADJUST

a. Externally modulate the RF signal generator with a
1 kHz audio signal at a deviation level of 3.5 kHz.

b. Set the signal generator to "center frequency' and
connect it to the receiver antenna connector.

(% Connect the RF voltmeter to the negative side of C60.
1. Adjust T12 for a maximum RF voltmeter reading.

455 kHz CERAMIC FILTER ADJUST

The 455 kHz ceramic filter is factory adjusted and

will not normally require realignment. However, if thecer-

amic filter is replaced, we recommend that you check the
receiver frequency response curve and adjust the filter us-
ing a standard sweep alignment method.

QUIETING SENSITIVITY CHECK

a. Adjust the receiver volume control for a 0 dB audio
output reference level.

b. Set the RF signal generator to the "center frequency"”
with 0. 5 uV at the receive antenna terminal.

1. The 0 dB audio output level should drop a mini-
mum of 20 dB for both the low and high band cen-
ter frequency.

c. Repeat steps a and b on the remaining crystals with
the signal generator set to each specific crystal fre-
quency and the output level set to 1.0 uV.
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SEMICONDUCTORS CONTROLS

ITEM PART NO. ITEM PART NO. DESCRIPTION
CR1 523-006-002 R45 562-0018-008 10K Volume
CR2 523-006-002 R61 562-0018-007 5000 ohms Squelch
CR3 523-006-002

CR4 523-006-002

CRS 523-006-002

CR6 523-006-002

CR7 523-006-002

CR8 523-006-002

CR9 523-1000-067 COILS/TRANSFORMERS

CR10 523-1000-067

CR11 523-0001-002

CR12 523-0001-002 ITEM PART NO.

CR13 523-0001-002

CR14 523-0001-002 L1 542-3002-001

CR15 523-2003-100 L2 542-3002-001

Q3 576-0003-006 13 592-5009-016

Qs 576-0003-005 6 592-5030-021

% 576-0003-006 17 592-5030-021

Q7 576-0003-007 8 592-5009-011

® 576-0003-011 T10 592-5009-011

Q10 576-0002-006 ™ 592-5006-006

Q13 576-0003-011 T14 592-3001-008

Q14 576-0003-011

Q15 576-0003-011

Q16 576-0003-028

Q17 576-0003-028

Q18 576-0003-017

Q19 576-0003-028 MISCELLANEOUS

Q20 576-0003-028

Q21 576-0003-028 ITEM NAME PART NO.

Q22 576-0003-028

Q23 576-0003-028 $1-9 Switch, Push Button 583-4008-014
Q24 576-0003-028 u7 Speaker Assembly 023-2927-001
Q25 576-0003-028 Y1 Crystal, 11.155MC 519-0009-001
Q26 576-0003-028 21 IF Filter, 10.7MC 532-2001-011
Q27 576-0003-028 22 IF Filter, 455KC 532-2002-011
Q28 576-0003-028 Antenna, Telescopic 501-0010-001
Q29 576-0002-001

U1 544-2002-004

u2 544-2003-002

u3 544-3001-002

U4 544-3001-003

us 544-3001-001

CABINET PARTS

NAM
ELECTROLYTIC CAPS : L

Cabinet Assembly 023-2920-002
ITEM PART NO. VALUE Rear Panel Assembly 023-2965-001

Front Panel 032-0307-001
c60 510-2045-109 Tmfd 35V Knob, Volume 013-1086-008
€63 510-2005-568 .56mfd 35V Knob, Squelch 013-1086-008
C65 510-2005-568 .57mfd 35V Push Button "M" 032-0306-001
C66 510-4003-007 330mfd 10V Push Button "1" 032-0306-002
N 510-2045-229 2.2mfd 35V Push Button "2" 032-0306-003
C74 510-2045-229 2.2mfd 35V Push Button "3" 032-0306-004
C75 510-2045-229 2.2mfd 35V Push Button "4" 032-0306-005
C76 510-2045-229 2.2mfd 35V Push Button "5" 032-0306-006
C79 510-4006-005 1000mfd 16V Push Button "6" 032-0306-007
c80 510-4006-005 1000mfd 16V Push Button "7" 032-0306-008
cs4 510-4006-005 1000mfd 16V Push Button "8" 032-0306-009
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Johnson Duo-Scan Low Range, High Range
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Q& Sams — Scanner-Monitor —

Johnson 241-0340-001, 24-0340-002

Pages 21-26 Courtesy of E.F. JOHNSON COMPANY

CHANNEL
E
CRYSTAL

CHANNEL
A

CRYSTAL

T9 PINI
(TOP AND BOTTOM CORES) OF U2

ALIGNMENT POINTS

T3

ANTENAA
CONNECTOR

T4

AND CRYSTAL LOCATION

FIGURE S5

Crystal Installation

To add or change crystals in your receiver:

Remove the two screws at the rear sides of the cabinet
which hold it to the chassis.

Remove the two screws at the top and bottom front of the
cabinet which hold it to the front panel.

Carefully slide the chassis out of the cabinet. It should
slide out easily; do not force it.

The crystal sockets are marked with letters corresponding
to the front panel nomenclature. Insert the crystal(s) to be
added to the position(s) you prefer.

DO NOT TAMPER WITH ANY INTERNAL ADJUSTMENTS.
DOING SO WILL DEGRADE THE SET'S PERFORMANCE
AND WILL VOID YOUR WARRANTY.

Carefully reinstall the chassis in its cabinet. Insert and
tighten the two sCrews at the rear and at the front top and
bottom sides of the cabinet. Connect the antenna and power
lead. Install the transceiver in its mounting bracket or on
its power supply.

Check unit operation to be sure you have installed the crys-
tals properly.

Crystal Specifications

148-150 MHz. Third harmonic of third overtone crystal
with injection 10.7 MHz above signal frequency (crystal
frequencies 52.9 to 53. 56 MHz).

150-174 MHz. Third harmonic of third overtone crystal
with injection 10.7 MHz below signal frequency (crystal
frequencies 46. 43 to 54. 43 MHz).

NOTE: When two or more channels are installed which are
on either side of the 150 MHz frequency where the injection
switches sides of the incoming signal, low side injection
crystals should be used for the frequencies below 150 MHz
(crystal frequencies 45.76 to 46. 43 MHz).
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The Receivers are aligned at the factory on 154. 550 MHz
for -001 units which operate on frequencies 148 to 160 MHz, and

on 167. 920 MHz for -002 units which operate on frequencies 160
to 174 MHz.

To obtain peak receiver performance, crystal frequencies
should be selected to be within #3 to 4 MHz of 154. 550 MHz for
-001 units and within +3 to 4 MHz of 167. 920 MHz for -002 units.

The receiver will operate outside these limits, but with reduced
sensitivity.

To maintain peak receiver performance on frequencies out-
side these limits, it is recommended that the monitor receiver
be realigned on the required center frequency by a qualified tech-
nician. Refer to the following alignment procedure.

Align the monitor receiver on the channel frequency which
is close to the center frequency of individual customer bandwidth.

This frequency will be termed “center frequency” in the follow-
ing alignment procedure.

FIRST OSCILLATOR ADJUST

a. Connect an RF voltmeter probe to the base of Q2.
b. Adjust T8 and T9 for a maximum RF voltage reading.

1. A typical reading of approximately 0.03 to 0. 05 VRF
should be indicated.

RF AND IF AMPLIFIER ADJUST

a. Set an RF signal generator to "center frequency’ and con-
nect to the monitor receiver antenna connector.

b. Connect the RF voltmeter probe to pin 1 of integrated cir-
cuit U2.
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ct Adjust T1, T2, T3, T4, T5 and T6 for a maximum RF volt-
age reading.

1. A typical reading of approximately 0. 045 VRF should
be indicated with a 0.5 uV RF signal input.

DISCRIMINATOR ADJUST

a. Externally modulate the RF signal generator with a 1 kHz
audio signal at a deviation level of +9 kHz.

b. Set the RF signal generator to "center frequency" and
connect to the monitor receiver antenna connector.

c. Adjust T7 top and bottom cores for maximum audio output
with minimum distortion.

1. The bottom core of T7 is adjusted from the top with
TRW alignment tool, A-0634.

QUIETING SENSITIVITY CHECK

a. Adjust the receiver volume control for a 0 dB audio output
reference level.
b. Set the unmodulated RF signal generator output level to
0.5 uV ("center frequency").
1. The 0 dB audio output level should drop a minimum of
20 dB.
c. Repeat steps a and b on the remaining channels with the
signal generator set to each specific channel frequency and
the output level set to 1.0 uV.
1. An RF signal input of 1.0 uV should produce an approx-
imate drop of 20 dB on each remaining channel checked.
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& Sams — Scanner-Monitor — Midland 13-915
Pages 27-34 Courtesy of MIDLAND COMMUNICATIONS CO.
Parts Location Layout of Alignment Procedure
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T306 T305
- 6l el .
P93, T304 @
el e S.P.
7302 T301 ([' . N ohms
8| |8 W
L105
L102 L103
L104 J TP? R710

©

S

L101 = T

ANT.
| 0 ) P ANT. Coil
L1022 ~ LI0S .. e e e RF Coil
T30l ~ T304 ... e e ettt 10.7MHz, IFT
T305 ~T309 ..t e e ettt 455KHz, IFT
T310, T3l ot e e ettt Detector Coil
T2 e e e e 455KHz, IFT (No Adjustment)
LIO6 oot Oscillator Coil

Semi fixed Volume Control
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1 IF

Step
Stage

| 2. Audio stage_

[ 3 Ante_nna and

Test Equipment

455KHz Swee; .
Generator

——

Meter point
TP1,

TP2, TP4, TPS |

T

Alignment Procedure

1) Preset VR cont. for a min.

2) Adjust IFT, from T305 to T309 for S curve
characteristics.

3) Adjust 455KHz marker signal to center
position in the S curve by adjustment of
T310and T311

FM SSG 156MHz
Mod. Freq. 1KHz
Deviation + SKHz

8 ohms dummy load
V.TV.M.
Oscilloscope

SSG output 10KuV

Ant. Terminal

EXT. Speaker socket
8 ohms load Terminal
Same as above

Same as above

Same as above

4) Adjust T305 ~ T311 to symmetry on S
curve cha-
racteristics A:u,.m..
and +5KHz /%kw.....n.
marker si- K marker
gnal in the )
scope. S cuze Fig. 1
1) Preset

a) Priority switch off
b) Bypass switch off all channel
¢) Scanning switch off
d) Squelch control volume min.
e) Insert crystal (Receiving Freq. 156MHz)
to channel 8
f) Select for channel 8 by channel selector
2) Adjust volume control for a little clipping
audio output wave form.
3) Adjust semi fixed volume control R710 to
symmetry ~

///
clipping of e - ﬂ

audio wave 7t TN - s
form in the \\ /e
oscilloscope. ~ " Fig.

1) Adjust T301 ~ T304 for a max. output
2) Adjust L106 for a max. output
3) Adjust L101 ~L10S and C101 for a max.
output.
Repeat above item (1) (2)and (3) adjustment

4) Adjust R311 for a min. noise output
5) Adjust T305 ~ T309 for a max output

Adjust L102
a max. output

L10S and T301 T304 for

6) Adjust frequency dial for max. output in
the field strength meter
Adjust L106 for a max. dip indication of
field strength meter

DC power supply 13.8V

RF stage After sensitivity increase
SSG output decrease.
SSG 156MHz Mod. off Same as above
Add. Mod. freq. 1KHz Same as above
Deviation t5KHz.
Adjust SSG output vol- Same as above
tage for a small level in
the item (4) and (5).
Field strength meter Ant. Terminal
preset 183MHz and max.
sensitivity.

- — 3
4. Squelch | DC Voltmeter TP6, TP7

Adjustment
SSG 156MHz Ant. terminal
Mod. Freq. 1IKHz
Deviation + SKHz
Load 8 ohms Ext. speaker Socket
V.T.VM. Ext. speaker Socket
Oscilloscope Ext. speaker Socket

5. Eattery DC current meter Series  connection to
Drain (300mA full scall) power supply

1) Preset semi fixed volume control R710 and
R505 to mechanical center position.

2) Preset volume and squelch volume control
for a max. (clock-wise, position)

3) Adjust semi fixed volume control R501 to
obtain 0.4 volt between TP6 and TP7

4) Adjust semi fixed volume control R505 to
obtain just audio output at 3.2uV output of
signal generator

5) Repeat item (3) and (4)

Indication ot current meter is under '50mA
at squelched.
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Midland 13-915
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Midland 13-915

FREQUENCIES AND CRYSTALS

Being a crystal controlled receiver, this unit requires 1 crystal for each frequency you want to monitor.

Generally speaking, frequencies for the various radio services such as police, fire, business, etc. vary from area to area
and it is suggested that you contact your local authorities for frequency information for your area. You should also
verify that the area in which you will use this monitor does not have laws or regulations prohibiting its use. Once
you have determined the frequencies you want to monitor, crystals may be ordered from your Midland dealer or by
writing directly to a crystal manufacturer.

The following information may be required by the crystal manufacturer in order to properly prepare the crystals.

DESIRED CHANNEL FREQUENCY - 10.7 MHz
Divided by 3

CRYSTAL 3RD OVERTONE FREQUENCY =

Crystal Type 3 HC-25U Third overtone
Frequency Tolerance ] $0.001% (+25°C)

$0.005% (-55°C ~ +105°C)

Load Capacity G 20 pF
Max. Series Resistance : 40 ohms
Maximum Drive B 2 milliwates

CHYSTAL INSTALLATION

To install crystals, open the crystal access door on the top of the cabinet and carefully and gently plug in the crystals
in whatever order you desire.

AC-DC OPERATION

The 12215 may be installed in mobile service, (13.8 volts DC) or used for base station operation by selecting either
of the two power cords supplied.

MOBILE INSTALLATION

Safety and operating convenience are the primary factors to consider when mounting any picce of equipment in an
automobile. Be sure that the controls may be easily reached by the operator. Also be sure that connecting cables
do not interfere with the operation of the brake, accelerator, etc..

POWER CONNECTION

When used in mobile operation, the vehicle's battery supplies the power.

The red wire from the 13-915 is positive and may be connected directly to the positive or (+) battery terminal or
to 4 fuse block or ignition switch or other convenient point.

The black wire is negative or ground and 'should be connected to be metal part of the vehicle body or frame or (-)
battery terminal.

To insure proper operation, care should also be taken in attaching the unit and Mounting bracket to the vehicle in
such a way as to obtain good ground connection at this point,

1) Mobile antenna
The mobile antenna represents an clectrical quarter-wave length at the operation frequency, or physically represents
about 19" at 150 MHz. Shorter equivalents are the “loaded” type of antenna, and are usually placed in the center
of the roof for maximum effectiveness.

2) Base antenna
To install this receiver in a base installation, simply connect the AC power cord to the rear panel connector and
plug the cord into a 110- 120 volt AC 60 Hz power source. For best operation, a permanent type antenna is
recommended.
Wire the antenna coax lead-in to a RCA type Phono Plug and insert this in the antenna jack on the rear panel.
The base antenna should be as high as possible and can be of the ground-plane variety.
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SEMICONDUCTORS

ITEM

D101
D301
D302
D501
D502
D503
D504
D505
D506
D507
D508
D509
D510
D511
D512
D513
D514
D515
D516
D517
D518
D519
D520
D521
D522
D523
D524
D701
D702
D703
1C301
1€501
16502
1C503
Q101
Q102
Q103
Q104
Q105
Q301
Q302
Q501
Q502
Q503
Q504
Q505
Q506
Q507
Q508
Q509
0510
Q511
Q512
Q513
Q514
Q515
Q516
Q517
Q518
Q519
Q520
Q521
Q522
Q523
Q524
Q525
Q526
Q527
Q528
0529
Q530
Q701
Q702
Q703
Q704
Q705

PART NO.

09-306222
09-306010
09-306010
09-306223
09-306222
09-306222
09-306224
09-306224
09-306222
09-306222
09-306222
09-306222
09-306222
09-306222
09-306222
09-306222
09-306010
09-306010
09-306010
09-306010
09-306010
09-306010
09-306010
09-306010
09-306010
09-306225
09-306226
09-206224
09-306227
09-306228
09-308008
09-308021
09-308021
09-308022
09-302009
09-302009
09-302009
09-302009
09-302033
09-302033
09-302033
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-301014
09-302107
09-302107
09-302107
09-302107
09-302107
09-302107
09-302107
09-302107
09-302125
09-302125
09-302125
09-302150
09-302150
09-302150
09-302150
09-302150
09-302150
09-302150
09-302150
09-302150
09-302007
09-302007
09-303012
09-301014
09-302126

TYPE

DS442
15188
15188
MA-26
DS442
DS442
151211
15121
DS442
DS442
Ds442
Ds442
DS442
Ds442
DS442
DS442
15188
15188
15188
15188
15188
15188
15188
15188
15188
10DC8
10DC8 (R)
15121
10DC1
RD11AM
LA1201
LB2000
LB2000
MC53200
25C668
25C668
25C668
25C668
25C829
25C829
25C829
250945
250945
250945
250945
250945
25C945
25C945
25C945
25C945
25B405
25C7M
25C7M
25C7M
25C7M
25C7
25CN
25C71
25C7M
25C945
25C945
25C945
25C780
25C780
25C780
25C780
25C780
25C780
25C780
25C780
25C780
25C537
25C537
25072
25B405
25C1096

ELECTROLYTIC/VARIABLE CAPS

ITEM

10
€501
€502
€503
€504
€506
€507
€508
€509
SN
€512
€701
€702
€703
€704
€705
€707
€710
tm
c7ne

PART NO.

13-123029
77-336304
77-336225
77-336107
77-336105
77-332227
77-332227
77-336304
77-337106
77-332475
77-332475
77-336105
77-336106
77-336336
77-336204
77-332336
77-337477
77-339477
77-337227
77-336105

VALUE

Trimmer

.3mfd 10V

2.2mfd 10V

100mfd 10V

1mfd 10V

220mfd 6.3V
220mfd 6.3V
.3mfd 10V

10mfd 16V

4.7mfd 6.3V
4.7mfd 6.3V
1mfd 10V

10mfd 10V

33mfd 10V

.2mfd 10V

33mfd 6.3V
470mfd 16V

470mfd 25V

220mfd 16V

1mfd 10V

CONTROLS/SPECIAL RESISTORS

ITEM

R501
R505
R701
R710
TH701

PART NO.

13-164067
13-164067
13-160079
13-164068
09-307005

COILS/TRANSFORMERS

DESCRIPTION

4700 ohms Sensitivity
4700 ohms Sensitivity
10K Volume/Switch

10K Sensitivity
Thermistor SDT-06

ITEM PART NO.

L101 13-176329 L503
L102 13-176330 L504
L103 13-176331 L505
L104 13-176332 T301
L105 13-176331 T304
L106 13-170178 T305
L107 13-176333 3N
L501 13-178119 1312
L502 13-178120 T701
MISCELLANEOUS

ITEM NAME

NT501 Tube, Nixe

SP Speaker

XTAL10 Crystal 10.245 MHz

13-178120
13-178121
13-170179
13-090234
13-090234
13-090235
13-090235
13-090236
13-098013

PART NO.

13-201028
13-060074
13-128248

Switch, Channel Selector 13-183141

Switch, Auto Scan
Switch, Priority
Switch, Channel

CABINET PARTS

NAME

Cabinet, Main

Panel, Front Trim

Plate, Function

Lens, Channel Indicator
Lid, Crystal Compartment
Knob, Volume/Squelch
Knob, Channel Select (Red)
Knob, Auto Scan

Knob, Channel

13-183142
13-183143
13-183144

PART NO.

13-010159
13-010160
13-024038
13-020440
13-018011
13-110127
13-115055
13-115056
13-115057



4 Sams — Scanner-Monitor —
Pages 35-42 Courtesy of MIDLAND COMMUNICATIONS CO.

TEST EQUIPMENTS REQUIRED
POWER SOURCE of 13.8 V DC capable of 1 amp. regulated.
(Hewlett-Packard model 6201B or equivalent)

1.

(Hewlett-Packard model 209A or equivalent)

. FREQUENCY COUNTER, operatable for up to 200MHz or more.

(Hewlett-Packard model 5246L with convertor model 5253B)

. OSCILLOSCOPE, 450KHz bandwidth

(Hewlett-Packard model 120B or equivalent)

. VACUUM TUBE VOLTMETER, ImV to 50V, IMHz

(Hewlett-Packard model 400D or equivalent)

receiver.

TEST CONNECTION

SIGNAL GENERATOR

RF33—-47MHz
144-174MHz

AF 1KHz

DEV. 2KHz

. SWEEP GENERATOR, capable of tuning 450KHz, 455KHz and 460K Hz.

Midland 13-925H [L [ M

- AUDIO GENERATOR usable for frequency range of 200Hz to SKHz or more.

FREQUENCY
COUNTER

POWER
13.8v DC
or
117V AC

AUDIO
OSCILLATOR

455KHz @
SWEEP GENERATOR 0SCILLOSCOPE
T ?
L
ANT. JACK ;
TP2 TP3
MODEL
DC JACK or AC JACK 13-925
UNDER TEST
EXT SPKR JACK

8Q

e

DUMMYJ, [il

VTVM

&

OSCILLOSCOPE

- RF FM SIGNAL GENERATOR, capable of tuning 455KHz, 10.7MHz 33—-47MHz, 144—174MHz and for narrow band
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SEMICONDUCTORS

ITEM

D1
D2
D3
D4
D5

Q31

PART NO.

09-306111
09-306111
09-306111
09-306111
09-306111
09-306111
09-30611
09-30611
09-306020
09-306020
09-306024
09-306024
09-306149
09-306149
09-306149
09-306191
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306020
09-306180
09-306020
09-308015
09-308015
09-~302095
09-302095
09-302095
09-302095
09-302124
09-302124
09-302124
09-302124
09-302124
09-302124
09-302124
09-302124
09-302125
09-302125
09-303019
09-303019
09-302125
09-302125
09-302125
09-302125
09-303019
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125
09-302125

ELECTROLYTIC CAPS

ITEM
€225

ca227
c229

36

PART NO.

77-337475
77-337475
77-337475

TYPE

(D8457
CD8457
CD8457
CD8457
(D8457
(D8457
CD8457
CD8457
TN34A
TN34A
15990
15990
1004
1004
1004
15330
1N34A
1N34A
1N34A
1N34A
1N34A
1N34A
TN34A
TN34A
1N34A
1N34A
1N34A
TN34A
BZ090
1N34A
M5340P
M5340p
25C784
25C784
25C784
25C784
25839
25C839
25C839
25C839
25C839
250839
25839
25839
250945
25C945
250261
250261
25C945
250945
250945
250945
250261
25C945
250945
25C945
25C945
250945
25C945
25C945
250945
25C945
250945

VALUE

4., 7mfd
4 .7mfd
4.7mfd

16V
16V
16V

€232 77-337227 220mfd 16V
€239 77-337227 220mfd 16V
C244 77-337475 4.7mfd 16V
€245 77-337108 1000mfd 16V
C246 77-337476 47mfd 16V
c247 77-337476 47mfd 16V
€254 77-337476 47mfd 16V
c258 77-337476 47mfd 16V
€259 77-337227 220mfd 16V
€303 77-337106 10mfd 16V
C304 77-337106 10mfd 16V
C313 77-337106 10mfd 16V
C314 77-337227 220mfd 16V
€315 77-337476 47mfd 16V
CONTROLS
ITEM PART NO. DESCRIPTION
VR1 13-160074 10K Volume
VR3 13-166031 10K Squelch
COILS/TRANSFORMERS
ITEM PART NO.
L1 13-178060 T2 13-094004
L2 13-178060 T3 13-094004
L3 13-178060 T4 13-094005
L4 13-178060 15 13-094006
LS 13-178060 T6 13-094007
L6 13-178060 17 13-094006
L7 13-178060 T8 13-094008
L8 13-178060 T9 13-094009
L9 13-178060 T10 13-094004
L10 13-178060 Tm 13-090202
LM 13-178060 T12 13-090202
L12 13-178060 T3 13-090202
L13 13-178060 T4 13-090203
L14 13-178060 T15 13-090203
L15 13-178060 T16 13-093175
L16 13-178060 mn7 13-093176
L17 13-178060 T19 13-098011
L18 13-178103 Driver 13-096121
T 13-094004
MISCELLANEOUS
ITEM NAME PART NO.
F1 Filter, Ceramic 10.7 MHz 13-179021
F2 Filter, Ceramic 455 KHz 13-179022
Assembly, Push Switch 13-188001
Holder, Fuse 13-159099
Socket, Crystal 13-159050
Speaker, 8 ohm 13-060057
Fuse, 2A 13-204004
P.C. Board, Switch 13-070090
CABINET PARTS
NAME PART NO.
Top, Case 13-010142
Bottom, Case 13-010143
Panel, Side 13-010144
Grille, Front 13-020412
Glass, Channel Indicator 13-020414
Knob, Volume/Squelch 13-110118
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Midland 13-925H[L[M

ALIGNMENT 84 Adjust TS, T6, T7 and T8 for high band RF section alignment.

1. Connect the model 13-925 and all test equipments as illustrated on TEST CONNECTIONS figure. 85 Adjust T11, T12, T13, T14 and T15 again to obtain best audio output wave while generator output decrease.

2. Check the voltages of all points of the 13-925 in reviewing schematic diagram. 86 Check the difference of the noise level and the signal level at voltmeter. If it is less than 3db, your adjustment
is good.

3. AF SECTION
9. TIGHT SQUELCH

3-1 Apply a 1KHz audio signal to TP3, and check the audio power, the wave form and the control of the VOLUME.

(Audio clipping level is about 3V at 8 load) 9-1 Apply the main channel frequency signal modulated at 1 KHz with 2KHz deviation to ANT jack.
9-2 Tune generator frequency carefully.
4. DESCRIMINATOR 9-3 Turn SQUELCH control fully clockwise.
94 Decre t tput until th i i is sil .
41 Connect the output of sweep generator to TP2 and oscilloscope to TP3. crease generator output untl the audio output signal is silenced
9-5 Increase generator output very slowly until you can watch the audio signal wave again on the oscilloscope, and

42 Adjust T16 and T17 for the maximum output and best symmetry. check this opening level of generator output. 1 to 1.5uV is adequate.

450KHz 9-6 You can adjust this tight squelch sensitivity with VR2, the preset type variable resistor.

1

-~

\
N 455KHz ~ T~~~
460KHz

FREQUENCIES AND CRYSTALS
43 Seal T16 and T17 not to be toutched after this adjustment.

Once you have determined the frequencies you want to monitor, crystals may be ordered from your Midland dealer or

5. CRYSTAL OSCILLATION by writing directly to a crystal manufacturer.
5-1 SECOND LOCAL OSCILLATOR The following information may be required by the crystal manufacturer in order to properly prepare the crystals.
Check the emitter voltage of Q7, the second local oscillator. When it is 3.5V, the oscillator is good and if .
stopped, it is about 2V. For VHF High Band, _ Desired Frequency — 10.7 MHz
the fundamental crystal frequency - 3

52 FIRST LOCAL OSCILLATION
When a channel crystal is installed the emitter voltage of Q4, the first local emitter slightly increases. If not,
the oscillator is no good.

For VHF Low Band,

the fundamental crystal frequency P T ELG AR

HC — 25U Third overtone

Crystal Type (Should meet MIL-C-3098E)
6. SECOND IF SECTION Frequency Tolerance : 0.002% (-20°C -+40°C)
6-1 Turn SQUELCH control fully clockwise. Resonance :  Series
62  Turn VOLUME control clockwise to obtain Odb noise level. Load Capacitance . 32pF +0.0005%
6-3 Apply a 455KHz unmodulated signal to the base of Q8 the second mixer through a 0.01uF capacitor. Drive Level : 20mwW
6-4 Adjust T14 and T1S for the maximum quieting while generator output decrease. Resistance (Rs) . Less than 35 ohm
Shunt Capacitance : Less than 6 PF

7. FIRST IF SECTION
7-1 Apply a 10.7MHz unmodulated signal to the base of Q3, the first mixer through a 0.01uF capacitor.

8. RF SECTION

81 Apply a high band channel frequency signal modulated at 1KHz with 2KHz deviation to ANT jack.
82 Adjust T1, T2, T3, T4, T9 and T10 for best audio output wave while generator output decrease.
83 Change the frequency of generator to a low band channel frequency.

41 42



& Sams — Scanner-Monitor — Pace Scan 108H[L[U, 208, 308

Pages 43-52 Courtesy of PATHCOM INC.

SCAN MONITOR CRYSTAL INSTALLATION

L } v
CHANNEL 8 \

1

CRYSTAL FREQUENCY

LOW BAND CRYSTALS (25-50 MHz)
Crystal frequency= Channel frequency +10.7 MHz
Frequency tolerance = + .001% @ 25 %
+ .005% @ -55°¢ to H05°¢

Mode = Series resonance -450 Hz 3rd over-
tone
Impedance = 35 ohms maximum
Holder = HC - 25/u
HIGH BAND CRYSTALS (140-174 MHz)
Crystal frequency = Channel frequency - 10,7 MHz
3

Other specifications same as above.
UHF CRYSTALS (450-470 MHz)
Crystal frequency = Channel frequency - 10,7 MHz
9
Frequency tolerance = + ,001% @ 25° ¢
+ .005% @ -55%¢ to +05° ¢

Mode = Parallel 3rd overtone
Load Capacity = 27 pf

Drive level = 2 mW

Impedance = 35 ohms maximum
Holder = HC - 25/u

NOTE: In certainareas it may be necessary to change the 2nd
local Osc. crystal from 10, 245 MHz to 11.155 MHz to reduce in-
terference,

Special instructions for the 162,55 weather channel, - With
few exceptions all licensed transmitters in these bands operate
with 5 KHzdeviation, However, some weather transmitters on
162,55 are still operating at 15 KHz, Until the weather channels
transmit with 5 KHz deviation, it is necessary to monitor the
channel with the squelch open.

43



SCAN 308 CRYSTAL INSTALLATION and ANTENNA CONNECTION

The SCAN 308 monitors all three bands of frequencies at one time. There are special features
designed into the SCAN 308 to provide 16 channel capability with an 8 channel readout,

CRYSTAL INSTALLATION

Up to 16 different crystals may be CRYSTAL SOCKET LOCATION

installed at one time as shown in
the drawing, to the right, Eight
crystals may be UHF and eight
crystals may be any combination
of Hi or Lo VHF,

The 3 position program switch on
the rear will select the particular
crystal and band being heard in any
one of the eight channel readout
positions., For instance, if in the
two sockets for channel 1 -

a.

b.

there is a 456.5 MHz
crystal in the UHF #
# 1 socket -

and a 156,5 MHz
crystal in the VHF Hi/Lo LOOKING DOWN ON P.C. BD, FRONT TO REAR

# 1 socket -

the operator would have the option of;

b.

C.

listening to 456.5 MHz on # 1 by putting the back panel Switch to '"UHF" (full up)
or . . listening to 156,5 MHz on # 1 by putting the back panel Switch to "Hi"
(middle position)

With the back panel Switch # 1 on "Lo' (full down) - - nothing will be heard on

# 1 - - unless the Hi VHF crystal in socket # 1 were changed to a Lo VHF crystal,

This unique design technique provides 16 channel monitor capability in a more compact case
with capability of mobile mounting as well as base operating features.

ANTENNAS

Two Antennas are provided with the SCAN 308,

A,

The telescopic with a threaded base fits into the antenna opening in the top case
and is adjusted for best reception of both Lo and Hi VHF signals. Turn gently
clockwise to tighten after locating over the threaded stud mounted on the PC board.

There is also a rear jack for connecting a Hi/Lo VHF external antenna (PACE #
SCAN-8H/L or similar) for picking up weaker signals in the VHF band. The
telescopic antenna must be removed when using an external antenna,

The short antenna with a pin plug is for UHF reception. This antenna plugs into
the recepticle on the rear panel marked "UHF ANT", For receiving weak UHF
signals an external UHF type antenna (PACE # SCAN-8U or similar) should be
plugged in place of the antenna furnished,

NOTE: External antennas should be installed with the highest possible elevation
for the greatest reception range.
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SEMICONDUCTORS €701 R-C9115 Imfd 10V

€702 R-C9881 (1) 33mfd 6.3V

ITEM PART NO./TYPE c703 R-C9120 .2mfd 10V
c704 R-C9881 (1) 33mfd 6.3V

D101 Ds-410 706 R-C9874 (1) 470mfd 16V

D301 15188 c708 R-C9224 10mfd 10V

D302 15188 c710 R-C9844 (1) 470mfd 25V

D502 DS-410 c72 R-C9877 (1) 220mfd 16V

D503 DS-410

D504 151211

D505 151211

Dggs 15953 CONTROLS/SPECIAL RESISTORS

D507 15953 ITEM PART NO. DESCRIPTION

D508 15953

D509 15953 R501 4-222T15501 4700 ohms Squelch Level

D510 15953 R506 4-222715501 4700 ohms Squelch Level

D511 15953 R507 50K Squelch

D512 15953 R701 10K Volume

D513 15953 R710 4-222T155 10K Bias

D515 MA-26 TH701 SDT-06 Thermistor

D701 151211

D702 10DC

D703 15335-S

1C301 LA-1201T

1501 LB2000

1C502 LB2000

it 00 COILS/TRANSFORMERS

Q101 25C668D ITEM PART NO.

Q102 25C668D

Q103 25C668D L101 4-257R229

Q104 25C668D L102 4-259R118

Q105 25C829C L103 4-259R117

Q301 25C829C L104 4-259R119

Q501 25C945R L105 4-2592117

Q502 2SC945R L106 4-265R050A

Q503 25C945R L107 4-251R13591

Q504 2SC945R L501 4-253R127

Q505 25C945R 1502 4-253R127

Q506 25C945R 1503 4-253R127

Q507 2SC945R L504 4-253R127

Q508 2SC945R L505 4-253R127

Q509 25C945R L506 4-253R127

Q510 25C711D 1507 4-253R127

Q511 25C711D 1508 4-253R127

Q512 25C711D L509 4-253R127

Q513 25C711D L510 4-253R129

Q514 25C711D T301 4-256R031

Q515 25C711D T302 4-256R031

Q516 25C711D T303 4-256R224

Q517 25C711D T304 4-256R224

Q518 2SC945R T305 4-256R224

Q519 2SC945R T306 4-256R224

Q520 25C945R T307 4-256R224

Q701 25C537F T310 4-256R228

Q702 25C537E T701 4-253R129

Q703 25072

Q704 25B405

Q705 25C1013D (2SC1013C)

ELECTROLYTIC CAPS M1 SCELLANEQUS

ITEM PART NO. VALUE

ITEM NAME PART NO.
C128 4-224R016 16pf Trimmer
€503 R-C9200 (1) 100mfd 10V S1 Switch, Priority 4-231R128
€506 6.3-CE-161-R012 160mfd 6.3V S2 Switch, Bypass 4-231R115
€507 6.3-CE-161-R012 160mfd 6.3V S3 Switch, Channel Select 4-231R115
€509 R-C9140 .3mfd 10V S4 Switch, Scan Select 4-231R130
C510 6.3-CE-4R7-R022 4.7mfd 6.3V SP Speaker, 8 ohm 4-151R138
M 10-CE-220-R012 22mfd 10V XTAL10  Crystal, 11.155MHz 121-037-0006
€512 10-CE-220-R012 22mfd 10V Socket, Crystal 4-235R131
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TO INSTALL CRYSTALS

1. An access door is provided so that crystals can be inserted without
removing the entire cabinet.

2. Figure 1 shows the location of the crystal sockets.

3. Insert the crystals into the sockets, and then using the label provided,
write in the respective frequencies. Affix label to top of cabinet for easy
reference.

Every police, fire and other municipal, civilian defense or federal department,

etc. broadcast on specific frequencies. These frequencies, will differ in each

town or city. Your local dealer or town hall can tell you the frequencies
being used in your area.

In order to obtain the correct crystal to monitor a specific channel, the follow-

ing formula must be followed to obtain the crystal frequency.

DESIRED CHANNEL FREQUENCY 10.7 MHz
CRYSTAL 3RD OVERTONE FREQUENCY Divided by 3

i%?%i%i o

lo«:o

%g%ﬁ%é% = oE6

CRYSTAL SOCKET LAYOUT
Figure 1

CRYSTAL CORRELATION:

RESOMANCE: +ovv overeemnermnarnnnrrrneeunereeeeneeennes Parallel
OVETEOME; -+ v veeermemmtnnttneeteeieeee e e e eeneen 3rd

Load Capacity: « - oo oovvrreeereniiiiiiiiiiiieeeens 20 pf
Max. Series ReSiStance: «««-oooovreereememiunneenn.. 40 Ohms
Maximum Drive: «-cccooevreemmmmiiiiiieiiiiinian, 2 milliwatts

Frequency Tolerance:
AL 259C ceeneiana i - .001%
From —55°C to +105°C ---vvvoeveniennnns + .005%

In special cases where interference is encountered from strong adjacent
stations, the formula is changed by substituting a positive sign (+) for the
negative sign ( ) or vice versa. These crystals are available on special

order.
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LOW FREQUENCY
MODEL FR-2528
PRINTED CIRCUIT BOARD
(MIXER, RF & INJECTION AMPLIFIER)
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FIG. 6 RECEIVER & POWER SUPPLY
MODEL FR-2528 PRINTED CIRCUIT BOARD
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Sonar FR-2525, FR-2526, FR-2528
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FIG. 4 RECEIVER & POWER SUPPLY
MODEL FR-2525 PRINTED CIRCUIT BOARD
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FIG. 5 RECEIVER & POWER SUPPLY
MODEL FR-2526 PRINTED CIRCUIT BOARD

PARTS LOCATION, BOTTOM VIEW (FOIL SIOE)

||--=| *
~o

|
AAA
A’ 4

> 'l —=»
|
A N . AN

035 o5, oito
o—)r;’oo—-i(i"o

nO

O—+0
o9 +0

i
|
&__ ¢

N\ Jaz202 7204
6 R _Qc

b5 !

22 oo § 21904 FO QR
E)F:O Icz;:ZOO'”'Om' ]
2000— 0 Co-)' ,"'ob,o H

A LOCATED ON FOIL SIDE



4 Sams — Scanner-Monitor — Sonar FR-2525, FR-2526, FR-2528
Pages 109-122 Courtesy of SONAR RADIO CORP.

CRYSTAL FREQUENCY

LF, 30-50 MHz: Crystal Freq. = Chan. Freq. + 10.7 MHz

VHF, 144-174 MHz: Crystal Freq. - Chan. Freq. - 10.7 MHz

UHF, 450-470 MHz: Crystal Freq. = -Chauﬁeﬁ_-g; 10.7 MHz

CRYSTAL CORRELATION

The following information is a guide for the manufacturer of
crystals. Final frequency should be checked in the Sonar-Scan.

Resonance .........ovviiinunnnnnn Parallel
Overtone .. ...................... 3rd

Load Capacity.................... 20 pf

Max. Series Resistance . .......... 30 chms
Maximum Drive Level ............ 2 milliwatts
Frequency Tolerance (25°C) ....... +,001%

DUAL BAND RECEIVER PROGRAMMING

In order that the Sonar-Scan can function as a dual band receiver,
the oscillator on the scanning Printed Circuit Board must be pro-
grammed to switch between two bands. This is done by plugging

in the correct connector pin next to the switching diodes.

Example: We want positions 1, 3, 8 and 10 to receive VHF and
the rest UHF (or LF depending on model).

UHF
OR
o LF

SWITCHING
DIODES

DUAL BAND PROGRAMMING
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ALIGNMENT

ALIGNMENT PROCEDURE

A. 455 KHz CIRCUITS (Use insulated alignment tool. )

(1)
(2)

@)

(4)
(5)

(6)

(7)
(8)

(9)

B. 10.

Disable the AFC by connecting Pin 6 (near Q19) to ground. *
Connect a coaxial cable through 0. 01 MF capacitor to the base
of Q1 on the foil side. Leads should be short to avoid picking
up interference. Be sure the 11. 155 MHz crystal is out of its
socket. Feed a 455 KHz cw signal into base of Q1.

Connect a VTVM (+15 V scale) between Discriminator Driver
TP3 (near the DC fuse) and chassis. Tune T1 for maximum
reading.

Connect a VTVM (-1.5 V scale, zero center) between cathode

of detector D1 (near T2) and tune T2 for zero center reading.
Take out the grounding wire from Pin 6. Connect the VTVM
between collector of the AFC transistor Q17, Pin 2 and chassis.
Adjust the AFC "mini-pot" R51 for +5.5 V reading.

The 455 KHz sensitivity should be about 0.6 microvolts for

20 db quieting. Now the 455 KHz alignment is completed.

Insert the 11. 155 MHz crystal.

Feed in a 10. 7 MHz cw signal as in "A(2)". Check the 10.7 MHz
sensitivity. It should be about 1.5 microvolts for 20 db quieting.
Remove the alignment connections.

7 MHz FILTER ALIGNMENT

(1)

(2)
3)

(4)

Switch to the VHF band and feed a 10. 7 MHz cw signal to the
VHF mixer TP1 by using clip connection; or switch to UHF band
and feed a 10. 7 MHz cw signal to the UHF mixer at the ""hot"
side of R205 (56 OHM). Be sure the high frequency crystals
are not in the sockets or are disabled.

Connect the VTVM (+15 V scale) between Discriminator Driver
TP3 and chassis.

Tune the cores of L1, 12, L3 and L4 for maximum reading. The
reading increases from +5 V (no signal) to +7 V (full limiter),
but may vary +20%. Reduce input and readjust L1, L2, L3 and
L4 until no further increase is noted. All cores except L4 are
nearly flush with top of coil. The core of L4 is located at the
bottom of the coil.

The 10. 7 MHz sensitivity at this point should be about 3 micro-
volts for 20 db quieting (1. 4 microvolts direct at source termina-
tion of mixer).

C. R.F. CIRCUITS - ALIGNMENT

(1)

For purposes of this section, it is assumed that all crystals
are good.




Sonar FR-2525, FR-2526, FR-2528

(2) Before tuning, be sure that trimmers are placed with the mov-
ing white solder dot at the 4 1'clock position from the fixed
brown dot at the top and that the cores of all inductors are
flush with the top of the coil forms.

(3) Insert all high frequency crystals. For a dual band receiver,
first tune the higher frequency range. Once the common com-
ponents are tuned at the higher frequency band, do NOT retune

them at the lower frequency range. Remember to reduce R.F.
input and readjust the tuning components until the nominal sen-
sitivity is reached.

(4a) FR-2525 UHF SCANNER RECEIVER.

Switch to center frequency. Feed an R. F. cw signal to the UHF

antenna jack. Tune C203, C206, C210, C211, L1401, L5, C221

and C217 for minimum noise output. Check sensitivity of other

frequencies.

(4b) FR-2526 VHF/UHF SCANNER RECEIVER
First, follow (4a) to tune for the UHF band. Second, switch to
center frequency of the VHF band. Feed an R. F. cw signal to
the VHF antenna jack. Tune L101, L102, L103 and L104 for
minimum noise output. Check sensitivity of other frequencies.
(4c) FR-2528 LF/VHF SCANNER RECEIVER
First, switch to center frequency of the VHF band. Feed an
R. F. cw signal to VHF antenna jack. Tune L101, L102, L103,
L104, L401 and L5 for minimum noise output. Check sensi-

tivity of other frequencies. Second, switch to center frequency

of the LF band. Feed an R. F. cw signal to LF antenna jack.
Tune L301, L302, L303 and L304 for minimum noise output.
Check the sensitivity of other frequencies.

(5) A variation of R.F. signal frequency at UHF should give a
voltage variation at the collector of Q17, Pin 2, from +8.5 V
to zero. The AFC range is +11 KHz for both VHF and UHF.
AFC is disabled for LF. (Use the "INCR. " position of a
Boonton #800 Signal Generator and Deviation Control to center
of channel frequency.)

i



SEMICONDUCTORS

ITEM

PART NO.

19-080-001
19-080-001
19-080-001
19-080-008
19-080-008
19-090-008A
19-040-002
19-040-002
19-080-008
19-080-008
19-080-008
19-090-015
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-120-001
19-120-001
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-080-008
19-090-014
19-080-008
19-080-008
19-090-007
19-080-008
19-080-008
19-080-008
19-080-008
19-130-004
19-130-005
19-020-052
19-020-043A
19-020-043A
19-020-043A
19-020-043A
19-020-052
19-020-043A
19-020-043A
19-020-043A
19-020-043A
19-020-100
19-020-101
19-020-102
19-020-048
19-020-048
19-020-048
19-020-114
19-020-043A
19-020-043A
19-020-066
19-020-048
19-020-115
19-020-048
19-020-115
19-020-048
19-020-048
19-020-115
19-020-048
19-020-044
19-020-044
19-020-043A
19-020-043A
19-020-043A
19-020-043A
19-020-043A
19-020-081
19-020-043A
19-020-043A
19-020-081
19-020-043A
19-020-043A
19-020-043A
19-020-043A

TYPE

1N3064

1N3064

1N3064

1N811

1N811

Zener, 10.5V, 5%
CER-71CA

CER-71CA

N8BT

1N811

N8I

Zener, 3.5V, 5%
N8

N8I

1N81

N8

N8

N8I

N8N

VHS 326

VHS326

N811

N8BT

1N811

N8I

N8I

N8I

1N811

N8I

1N811

N811

1N811

1N811

N8

N8

N8N

1N811

1N811

N8

N8I

1N811

1N811

1N811

Zener 5.1V, 5%
1N811

1N811

1N4371A

1N811

1N811

N8I

LLEN]

SN74145

SN7490N

RCA 38511740245
RCA 40397/BTX23678
RCA 40397/BTx23678
RCA 40397/8TXx23678
RCA 40397/8TX23678
RCA 38511740245
RCA 40397/87X23678
RCA 40397/BTX23678
RCA 40397/8TX23678
RCA 40397/BTX23678
RCA 61244/2N4037

RCA 61242/TA2911/2K5298

RCA 61239/TA7741
RCA 40235/38246
RCA 40235/38246
RCA 40235/38246
2N5221

RCA 40397/87x23678
RCA 40397/8TXx23678
RCA 39767/TA2911
RCA 40235/38246
2N5486

RCA 40235/38246
2N5486

RCA 40235/38246
RCA 40235/38246
2N5486

RCA 40235/38246
RCA 40245/37694
RCA 40245737694
RCA 40397/87x23678
RCA 40397/87Xx23678
RCA 40397/BTX23678
RCA 40397/BTX23678
RCA 40397/8Tx23678
2N4870

RCA 40397/8Tx23678
RCA 40397/8Tx23678
2N4870

RCA 40397/87X23678
RCA 40397/8TX23678
RCA 40397/8TX23678
RCA 40397/BTX23678

ELECTROLYTIC/VARIABLE CAPS

ITEM PART NO.

c21 06-530-062
c28 06-530-119
€35 06-530-062
C37A 06-530-064
C38 06-530-062
C40 06-530-073
C51A 06-170-077
€52 06-170-077
C53 06-530-119
CS5 06-530-102
c203 09-310-033
€206 09-310-033
€210 09-310-033
ce2n 09-310-033
c217 09-310-033
c221 09-310-040
C428 06-530-111
€429 06-570-103
c437 06-470-120
C438 06-530-064
C440 06-170-079
C442 06-570-120
C444 06-530-113
Cade 06-530-115

VALUE

Smfd 15V
1000mfd 16V
Smfd 15V
S0mfd 15V
Smfd 15V
S00mfd 15V
10mfd 15V
10mfd 15V
1000mfd 16V
1000mfd 25V

1.7-10pf Trimmer
1.7-10pf Trimmer
1.7-10pf Trimmer
1.7-10pf Trimmer
1.7-10pf Trimmer
2.3-20pf Trimmer

47mfd 25V
10mfd 16V
4,7mfd 15V
SOmfd 15V
Imfd 15V
4.7mfd 15V
10mfd 25V
125mfd 15V

CONTROLS/SPECIAL RESISTORS

ITEM PART KO.
R20 03-104-088
R32 01-477-331
R33 02-278-221
R34 02-278-221
R51 03-502-068
R446 03-502-089
COILS/TRANSFORMERS
ITEM PART NO.
L1 22-010-066
L2 22-010-066
L3 22-010-066
L4 22-010-067
LS 22-040-050
L101 22-020-075
L102 22-020-075
L103 22-020-076
L104 22-020-075
L201 22-090-020
1202 22-090-020
L203 22-090-020
L204 22-090-020
1205 22-090-020
L206 22-090-021
L301 22-020-082
1302 22-020-083
L303 22-020-084
L304 22-020-085

MISCELLANEOUS
ITEM  NAME

F1 Fuse, AC, 3/16A
F2 Fuse, DC, 1A
FL1 Filter, Ceramic
S401

$402

5403

S404

DESCRIPTION

100K Volume/Switch
4.7 ohms, 10%, 1/4W
.27 ohms, 10% W WW
.27 ohms, 10% W WW
5000 ohms Bias

5000 ohms Squelch

L401 22-040-051
L402 22-040-033
L403 22-040-033
RFC1 22-060-048
RFC2 22-060-048
RFC3 22-060-007
RFC401 22-060-008

RFC403 22-060-008
RFC404 22-060-008

RFC405 22-060-008
RFC406 22-060-008
RFC407 22-060-008
RFC408 22-060-008
RFC409 22-060-008
RFC410 22-060-008
RFC41 22-060-046
T 22-130-008
T2 22-130-009
T3 14-010-049
PART NO.
42-010-027
42-010-016
50-030-003

5405 Switch, Channel Lockout 10-050-011

5406
$407
5408
5409
S410

s41

412 witch, Function
Selector

S413

X1 Crystal, 10.245MHz
Speaker, 3.2 ohms

CABINET PARTS
NAME

Cabinet

Panel, 8ezel

Knob, Control
Mount, Mobile
Knob, Mobile Mount

10-050-012

40-010-023
36-042-521

PART NO.

28-010-030
11-011-009
33-010-023
28-070-020
34-060-007
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NOTES
| UNLESS OTMERWISE SPECIFIEQ"

ALL RESISTORS ARE IN OMMS I/4WAT T,

ALL CAPACITANCE VALUES EXPRESSEO AS WHOLE |
NUMBERS ARE IN PICOFARADS AND THOSE
EXPRESSED AS DECIMAL NUMBERS ARE IN
MICROFARAOQS.

[ INOICATES FRONT PANEL MARKING.

3 VOLTAGE MEASUREMENTS:

A) 117 VAC OPERATION WITH NO SIGNAL INPUT.

B) ALL MEASUREMENTS MAOE WITH OC
0SCILLOSCOPE EXCEPT SQUELCH SECTION
WHERE VTVM WAS USED.

C) ALL READINGS MAY WARY £ 20%.

0) WHEN TWO READINGS ARE GIVEN,THIS INDICATES
THE TWOPOSSIBLE STATES (HIGH OR LOW)

€) CONTROL SETTINGS FOR ALL MEASUREMENTS
(EXCEPY PRIORITY SECTION): *PWR"- ON,
MINIMUM VOLUHE‘ SQUELCH® = FULLY CW,
*PRIORITY "~ OFF, "SCAN"—AUTO

AUTO

F)} CONTROL SETTINGS FOR PRIORTY SECTION:
SAME AS (E) EXCEPT. "PRIORTY - ON, “SCAN"~
MANUAL , SELECT ANY CHANNEL FROM 2

THRU 10
G) READINGS INSIDE ( )} TAKEN WITH “ SQUELCH

CONTROL®~CCW.
4 UNLESS OTHERWISE INDICATED
ALL TRANSISTORS ARE RCA 40397/87TX-2367
ALL OI100ES ARE IN8S)I
8 BASE OF 2N4870,0207,0210
8 _€ 82

{AS VIEWEO FROM FOIL SIDE}
€. A LOCATEO ON FOIL SIOE OF PC BOARO
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13.8 VOC POWER CABLE ASSEMBLY
(NEGAT IVE GROUND ONLY)

ALL CAPACITANCE VALUES EXPRESSED AS WHOLE NUMBERS ARE IN
PICOFARADS ANO THOSE VALUES EXPRESSED AS DECIMAL NUMBERS
ARE N MICROFARADS.

2.VOLTAGE MEASUREMENT CONOITIONS:
117 VAC OPERATION - POWER ON - MINIMUM VOLUME - PRIORITY OFF -
MANUAL SCAN-SELECT ANY OPERATING CHANNEL - SQUELCH CCw-
READINGS TAKEN WITH 11 MEGOHM INPUT VTVM.

5 ALL VOLTAGES ARE POSITIVE AND MEASURED WITH RESPECT TO GROUND
6.VOLTAGE MAY VARY £ 20% FROM TMOSE SHOWN

7.Q14 AND QIS ARE MATCHED PAIRS AND MUST BE REPLACED YOGETHER

8 DRAWING AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
9. ] INDICATES FRONT PANEL MARKINGS.

10.WHEN CIGRETTE LIGHTER PLL/G IS REMOVED IN ORDER TO INSTALL THE
UNIT PERMANENTLY, AN IN LINE FUSE HOLDER AND IAMP QUICK ACTING
FUSE MUST BE INSTALLED IN THE POSITIVE LEAD.

11. A LOCATED ON FOIL SIDE OF PC BOARD.
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FIG. 3 —RECEIVER & POWER SUPPLY
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RECEIVER & POWER SUPPLY
MODEL FR-25/6 PRINTED CIRCUIT BOARD

PARTS LOCATION, BOTTOM VIEW (FOIL SIDE)
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SCANNER
MODEL FR-25/6/25/7 P C. BOARD

PARTS LOCATION (FOIL SIDE)
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Sonar FR-2516, FR-2517

SEMICONDUCTORS ELECTROLYTIC CAPS
ITEM PART NO. TYPE ITEM PART NO. VALUE
(1) Model FR-2516 (2) Model RF-2517 c53 06-530-065 2mfd 24V
C54 06-530-065 2nfd 24V
D1 19-080-001 1N3064 c57 06-570-103 0mfd 16V
D2 19-080-001 1N3064 C60 06-530-119 1000mfd 16V
D4 19-040-003 CER-69 c62 06-530-102 1000mfd 25V
DS 19-040-002 CER-71CA 63 06-130-116 Smfd 15V
06 19-040-002 CER-71CA c224 06-530-111 47mfd 25V
D7 19-090-008A Zener 10.5V, 5% €232 06-570-082 4.7mfd 15V
D8 19-080-008 IN81T (2) €233 06-530-064 50mfd 15V
0108 19-080-008 N8BT (1) c234 06-530-114 35mfd 20V
D201 19-080-008 N8 235 06-170-079 Imfd 15V
D202 19-080-008 IN811 237 06-170-089 2mfd 15V
D203 19-080-008 N8I €239 06-530-113 10mfd 25V
D204 19-080-008 IN811 C240 06-530-112 3mfd 75V
D205 19-080-008 IN811 c2a 06-530-115 125mfd 15V
D206 19-080-008 N8I
D207 19-080-008 1N811
D208 19-080-008 IN811 CONTROLS
D209 19-080-008 1N811
D210 19-080-008 IN8T ITEM PART NO. DESCRIPTION
D211 19-080-008 N8I
D212 19-080-008 1N811 R55/S2B  03-104-088 100K Volume/Switch
D213 19-080-008 1881
D214 19-080-008 IN811
D215 19-080-008 IN811 COILS/TRANSFORMERS
D216 19-080-008 IN8T1
D217 19-080-008 IN811 ITEM PART NO.
D218 19-080-008 N8 RC203 22-060-008
D219 19-080-014 Zener, 5.1V, 5% L1 22-020-043A (2) -060-
D220 19-080-008 N8BT L2 22-020-043B (2) RFC204  22-060-008
D221 19-080-008 1N811 L3 22-020-042 (2) RFC205 22-060-008
D222 19-080-008 18811 L4 22-020-043C (2) RFC206  22-060-008
D223 19-090-007 1N4371A L7 22-060-023 RFC207  22-060-008
D224 19-080-008 ILEN L101 22-020-041 (1) RFC208 22-060-008
D225A 19-080-008 N8I L102 22-020-040 (1) RFC209  22-060-008
D226 19-080-008 1N811 L103 22-040-032 (1) RFC210  22-060-008
D227 19-080-008 1N811 L201 22-020-036 (1) RFC211  22-060-046
D228 19-080-008 N8I L201 22-040-049 (2) n 22-010-046
D229 19-080-008 N8 L202 22-040-048 (1) T2 22-010-047
D230 19-080-008 N8 L202 22-040-033 (2) T3 22-010-048
1€101 19-130-004 SN74145N L203 22-040-048 (1) T4 22-010-049
1€102 19-130-005 SN7490N 1203 22-040-033 (2) 5 22-010-050
Q1 19-020-048 RCA 40235/38246 (2) RFC 22-060-007 16 22-130-004
Q3 19-020-044 RCA 40245/37694 RFC201  22-060-008 7 14-020-012
Q4 19-020-044 RCA 40245/37694 RFC202  22-060-008 T8 14-030-009
Q5 19-020-044 RCA 40245/37694 9 14-010-049
Q6 19-020-044 RCA 40245/37694 MISCELLANEOUS
Q7 19-020-044 RCA 40245/37694 ITEM NAME PART NO.
Q8 19-020-044 RCA 40245/37694
Q 19-020-044 RCA 40245/37694 Fl Fuse, 3/16A 42-010-027
QN 19-020-043A RCA 40397/BTX-23678 £2 Fuse, 1A 42-010-016
Q12 19-020-043A RCA 40397/BTX-23678 $201
Q13 19-020-043A RCA 40397/BTX-23678 $202
Q14 19-020-050 RCA 40347V2/38448 $203
Q15 19-020-050 RCA 40347V2/38448 $204
Q16 19-020-056 2N5298 (RCA TA2911/38716) $205  )Switch, Channel Lockout 10-050-011
Q101 19-020-048 RCA 40235/38246 (1) 206
Q201 19-020-044 RCA 40245/37694 $207
Q202 19-020-044 RCA 40245/37694 $208
Q203 19-020-043A RCA 40397/BTX-2367B $209
Q204 19-020-043A RCA 40397/BTX-23678 $210
Q205 }9-020-043A RCA 40397/BTX-2367B $211
Q206 9-020-043A RCA 40397/BTX-2367B :::;> i i -050-
ngg }9-020-08:1; 2N4870 g%]lg Switch, Function Selector 10-050-012
Q20 9-020-043A RCA 40397/BTX-2367B rystal, 10. -10-
Q209 19-020-043A RCA 40397/BTX-23678 d §p{§ﬁel, }?zzﬁﬁﬁ§z §2-3229§§1
Q210 19-020-081 2N4870
021} 19-020-043A RCA 40397/BTX-2367B
Q211A 19-020-043A RCA 40397/BTX-2367B
Q212 19-020-043A RCA 40397/BTX-2367B CABINET PARTS
Q213 19-020-043A RCA 40397/BTX-2367B NAME PART NO.
Q214 19-020-043A RCA 40397/BTX-23678
Q215 19-020-043A RCA 40397/BTX-2367B Cabinet 28-010-030
Q216 19-020-043A RCA 40397/BTX-2367B Panel, Bezel 11-011-009
Knob, Control 33-010-023
Panel, Front (Model RF-2516) 11-020-118
Panel, Front (Model RF-2517) 11-020-119
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(8) Connect a V. T.V.M. to the emitter of Q8. Connect a signal

generator through an isolation capacitor to the base of Q3.
With no signal input, the voltage at the emitter of Q8 will be
about +1. 4 VDC. Tune the signal generator to 10. 7 MHz and
vary the output level to obtain approximately 0.1 VDC voltage
drop. Adjust the top and bottom slugs of T1 and T2 for mini-
mum voltage reading, gradually reducing generator output to
maintain the 0.1 VDC voltage drop. After adjustment, approx-
imately 10 uv. input will reduce the Q8 emitter voltage by
0.1 VDC.

(9) Connect a signal generator to the antenna input. The receiver

will quiet when the generator is on frequency. Reduce the
generator output until the voltage reading at the emitter of Q8
is reduced by 0.1 VDC. Adjust L1, L2, L3 and 14 (L101, L102
and L103) for minimum voltage reading while continuing to re-
duce the signal generator output to maintain approximately

0.1 VDC at the Q8 emitter. Continue to adjust the coils until
no further decrease can be obtained. After adjustment, 0.7 uv
signal input will produce about 0.1 VDC drop at the Q8 emitter.

CRYSTALS

_CRYSTAL FREQUENCY DETERMINATION & CORRELATION

Crystal frequencies are determined as follows:

FR-2516 ....... 25 - 50 MHz (Channel Frequency)

Crystal 3rd overtone frequency = Channel Freq. + 10.7 MHz

FR-2517 ....... 150 - 175 MHz
Crystal 3rd overtone frequency = Channel Freq.3- 10.7 MHz
CRYSTAL CORRE LATION:
Resonance ............ccovuenunn Parallel
OVertone ... ..covveveeeenranens 3rd
Load Capacity.............. ... 20 pf
Max. Series Resistance ......... 40 Ohms
Maximum Drive ........ ... ..., 2 milliwatts
Frequency Tolerance:
At 259 C ... 1. 001%
From -55°C to +105°C ...... +,005%

A special case occurs where it is necessary to change the 2nd
local oscillator frequency from 10.245 MHz to 11. 155 MHz.
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MAINTENANCE

TEST EQUIPMENT

(1) FM Signal Generator 24-175 MHz with adjustable attenuator
calibrated to 0.1 uv. For example, Measurements 560.

(2) AM or CW Signal Generator 455 KHz - 10.7 MHz. For
example, Hewlett-Packard 606A.

(3) V.T.V.M. Heath IM-11, etc.

ALIGNMENT PROCEDURE

A. RECEIVER SECTION

(1) Set Controls as follows:

a. Priority ... Off
b. Scan ...... Manual
c. Manual .... Select channel to desired frequency for alignment.

(2) Connect signal generator through a .01 MFD capacitor to the
base of Q9. Adjust generator frequency to precisely 455 KHz.
Connect Q8 Base to Emitter with short jumper.

(3) Connecta V.T.V.M. through a 1 megohm isolation resistor
to the junction of R40 + R39.

(4) With 1000 microvolts @ 455 KHz it should be possible to get
some indication on the 1.5 VDC range of the V. T. V. M.
Adjust the bottom slug of T6 for maximum reading.

(5) Disconnect the V. T. V.M. and set it for zero center. Connect
the V. T. V. M. to the junction of R40, D2 and C45. Adjust the
top slug of T6 for zero center indication. Rotate the slug
slightly CW and CCW of this point to establish if this reading
is in fact zero center. Return adjustment to zero center.

(6) Repeat Steps 4 and 5 (ending with 5) until no further adjustment
is necessary. Step 4 should result in about 0.6 VDC meter
reading.

(7) Connect a V. T. V.M. to the emitter of Q3. Remove jumper
from Q8. Connect the signal generator through the isolation
capacitor to the base of Q6. With no signal input, the voltage
at the emitter of Q9 will be approximately 1.3 - 1.4 VDC.
Gradually increase signal input until the voltage at Q9 de-
creases about 0.1 VDC. Adjust the top and bottom slugs of
T3, T4 and TS5 for a minimum reading, at the same time re-
ducing the signal generator output to maintain the 0.1 VDC

drop. After adjustment, about 5 microvolts signal input will
reduce the emitter voltage by 0.1 VDC.
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Sonar FR-104, FR-105

CRYSTALS

CRYSTAL FREQUENCY DETERMINATION & CORRELATION

Crystal frequencies are normally determined as follows:

FR-104........... 25-35 MHz

Crystal 3rd overtone frequency = Channel Freq. + 10.7 MHz

FR-104 ........... 35-50 MHz

Crystal 3rd overtone frequency = Channel Freq. - 10.7 MHz

FR-105 ........... 150-175 MHz
Crystal 3rd overtone frequency = Channel Freq. - 10.7 MHz
3

CRYSTAL CORRELATION:
ReSONANCe . « v v vttt eeevenennas Parallel
Overtone . ...voviiiineenetenns 3rd
Load Capacity................. 20 pf
Max. Series Resistance........ 40 Ohms
Maximum Drive............... 2 milliwatts
Frequency Tolerance:

At259C ... i +,001%

From -55°C to +1050C..... t.005%

In special cases where interference is encountered from strong
adjacent stations, the formula is changed by substituting a posi-
tive sign (+) for the negative sign (-) or vice versa.  These
crystals are available on special order.

Another special case occurs where it is necessary to change the
2nd local oscillator frequency from 10. 245 MHz to 11.155 MHz.
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SEMICONDUCTORS

ITEM

D1
D2
D4
D5
D6

Q101
Q102

PART NO.

19-080-001
19-080-001
19-040-003
19-040-002
19-040-002
19-090-008
19-080-008
19-080-008
19-080-008
19-080-008
19-020-048
19-020-044
19-020-044
19-020-044
19-020-044
19-020-044
19-020-044
19-020-044
19-020-044
19-020-058
19-020-058
19-020-043
19-020-043
19-020-050
19-020-050
19-020-056
19-020-048
19-020-044

ELECTROLYTIC CAPS

ITEM

ca7
€50
(53
C54
C57
C60
C62

CONTROLS
ITEM

R42

R43
R55
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PART NO.

06-570-081
06-570-081
06-530-065
06-530-065
06-570-081
06-530-073
06-530-072

PART NO.

03-502-060
03-203-064
03-104-059A

TYPE

1N3064
1N3064
CER-69
CER-71
CER-71
Zener
1N811
1N811
1N811
