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SECTION 1 GENSRAL INFORMATION

1-1 DESCRIPTION

The Regency MICRO-COMUULlRA, UOLlRB is an FM repeater for use
in the 450-512 Miz Land Mobile Communications Band. It is equipped
with facilities which permit local countrol of the reoeater, for
use by a dispatcher and/or for use by maintenance personnel in
making tests on the repeater.

As supplied, the repeater is designed to mount inte a standard
19" relay rack structure.

The repeater control system provides for the following
functions:

1. Operation of the transmitter by:

a. Noise Squelch (Carrier)
b. Tone Squelch (CTCSS)
c. Tone + Noise Squelch (CTCSS + Carrier)

2. Provisions for plugging in up to three tone squelch
frequencies, for use on community repeater systems.
Eight additional tone squelch frequencies may be added
internally, if desired.

3. Three minute cutoff timer, with warning tone.
4. Carrier drop out delay.

5. Provisions enabling operation of the repeater by a local
operator. These provisions also enable maintenance tech-
nicians to receive and transmit test transmissions using
each of the installed tone squelch freguencies.

The receiver section is Certified under Part 15, Subpart C
of the FCC Rules. The transmitter is Type Accepted under the
following FCC Rules parts:

21 Domestic Public Radio Services

90 Private Land Mobile Radio Services (89,91,93)
95 General Radioc Service
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|. CARRIZER DROP OUT DRLAY ' 2 SEC
Z.TIME OUT TIMER: 3 MIN WI{TH WARNING TONE

TIMERS |

NUMBERR OF TONE CHANNEL PROVISIONS
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1-3 INSTALLATION

Mechanical Mounting

The MCCUOLRA,UOlRB is supplied for mounting in standard relay
racks. Slide brackets may be attached to the repeater chassis to
permit easy access to the technician adjustments without removing
completely from the rack cabinet.

The microphone hang-up clip must be mounted so it is electri-
cally grounded to the metal case of the repeater. Mount it in a
convenient location, accessible to the technicians, or the local
operator (if any).

1-4 OPERATION INSTRUCTION FOR LOCAL CONTROL POSITION

The operator at the local control position should realize
that the unit is a repeater, and that it performs repeater functions
for various mobiles, independently of the local control operator's
actions, unless interrupted by the local operator when making a
transmission over the repeater transmitter.

Volume Control

This control varies the audio volume level to the local loud-
speaker, and should be set to a comfortable listening level. It
has no control over the volume of the repeating function, and it
has no control over the volume of transmissions made over the local
microphone.

Power Indicator Lamp

A red indicator lamp is located on the front panel. It is
used to show that the power to the repeater unit is "on".

Transmit Indicator Lamp

A red indicator lamp is located on the front panel. When
this lamp glows, it indicates that the repeater transmitter is
turned on. This lamp will glow whether the repeater transmitter
is activated by the local microphone or by a distant mobile.

Tone Squelch Monitoring Function (For units equipped with
Tone Squelch)

wWhen the microphone is placed in its hang-up hook, the Tone
Squelch System is effective and only signals from stations having
the appropriate tones will be heard in the local loudspeaker.

On shared radio channels, it is considered good manners to
listen in on the channel before transmitting. When the microphone
is removed from the hook, the Tone Squelch circuits are placed in
the MONITOR condition, and any signal on the channel will be heard
regardless of whether it has the appropriate tone coding.

MCCUO1lRA, UOLRB -2- SECTION 1



If the operator attempts to transmit a message by merely
pressing the microphone button while the microphone remains in
the hang-up hook, the tone squelch tone will not be transmitted,
and the message will not get through (unless the listening
station just happens to be in the MONITOR position at the time).

Microphone

A hand-held microphone is supplied with the unit. To trans-
mit a message, remove the microphone from its hang-up hook, press
the push-to-talk button on the side of the microphone, and speak
into the microphone. The Transmit Indicator will glow to signify
that the transmitter is operating.

Good results are obtained by holding the micropheone about
one inch from the lips, inclined at about a 30 degree angle away
from the face. Speak clearly in a normal tone of voice across
the face of the microphone.

1-5 CRYSTAL SPECIFICATIONS

Miniature plug-in crystals are utilized in both the receiver
and transmitter sections.

The feollowing Regency Part Number crystals are used:

Transmit Crystals: 302-539
Receive Crystals: 302-540

Crystals should be ordered by specifying the above part
numbers and the exact channel freguency required.

Installation of crystals requires the services of a competent
technician with appropriate test equipment. Instructions for the
necessary adjustments are included in the receiver alignment and
transmitter tuning procedures later in this manual.

1-6 CRYSTAL INSTALLATION

Special care must be taken to install the crystals correctly.
The conduction type crystal heater which is used to warm the crys-
tals at low ambient temperatures relies on having proper physical
contact between the heater element and the crystal for effective
operation. The Crystal Heater Detail, (Figure 1-7) demonstrates
the correct method of crystal installation. The crystal must be
pressed down into the socket pins far enough: for the rim around
the bottom of the crystal to clear the heating element and the
crystal clip must make good contact between the side of the crystal
and the element.

MCCUO1RA, UOlRB -3- SECTION 1
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SECTION 2 REPEATER SYSTEM
2-1 DESCRIPTION

A block diagram of the repeater system is shown in Figure
2-2, The block diagram shows the major functions of the wvarious
portions of the repeater. To make explanation of the diagram
easier to follow, the operating frequencies have been assumed to
be 469.50 MHz receiver and 464.50 MHz transmit. This follows
the pattern of frequency assignments in the 450-470 MHz band in
the United States. Mobiles functioning with this system would
transmit on 469.50 MHz (so they will be received by the repeater
receiver) and would receiver on 464.50 MPz (so they will "hear"
the repeater transmitter).

As the block diagram shows, signals received on 469.50 are
demodulated by the receiver, and the audio intelligence is sent
to the tone squelch system. If the received signal has the same
tone squelch frequency as one of the installed tone squelch boards,
the tone squelch system, acting with the repeater control system
turns the transmitter on, and retransmits the original intelligence.

Additionally, as the block diagram shows, an operator at the
repeater location can transmit through the local microphone and
can hear incoming mobiles through the local loudspeaker. Features
within the tone squelch system and the repeater control system
permit the operator at the repeater location to transmit one of
the tone squelch frequencies, and also enable the loudspeaker to
be silent except when a signal with that tone squelch frequency
is received.

SECTION 2



incoming signals outgoing signals

469.500 MHz 464.500 MHz
RECEIVER TRANSMITTER
audio frequencies audic frequencies
| tone squelch repeater control
. system system
local control loudspeaker
microphone

2-2 REPEATER SYSTEM BLOCK DIAGRAM
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SECTION 3 RECEIVER

3-1 RECEIVER CIRCUIT DESCRIPTION

The antenna is connected to a 2 Section RF Helical Filter, L205
and L206, which acts as a preselector for incoming signals.

Q203 is a grounded gate, low noise, J-FET amplifier. Its
output is fed through an additional 2 Section Helical Filter, L212
and L213 and delivered to the gate of Q206, a J-FET mixer.

L.0. (Local Oscillator) injection for the J-FET mixer Q206
is a frequency of 10.7 MHz lower than the incoming signal frequency.
It is obtained from a crystal oscillator-multiplier chain, consist-
ing of Q201, Q202 and Q205. Q201 is a crystal oscillator, using
a third overtone crystal in the 48.8 to 55.7 MHz range. The output
circuit of Q201 oscillator is tuned to the third harmonic of the
crystal frequency, and this harmonic is amplified by a buffer-
amplifier consisting of Q202. 0202 drives 0205, which operates as
a frequency tripler, providing the wanted local oscillator in-
jection frequency. This wanted injection frequency is separated
from various harmonics and subharmonics by the L215 and L216
section of the helical filter and delivered to the source of the
mixer, Q206.

The output of Q206 consists of a 10.7 MHz IF signal which is
fed to a six-pole monclithic crystal filter, consisting of XF201l,
XF202 and XF203. This filter provides most of the adjacent channel
selectivity of the receiver. The signal is then amplified by 0Q207.
The amplified 10.7 MHz IF signal is then coupled to IC201 (terminal 18)
which contains the second mixer circuitry and the second L.O.
circuitry operating at 10.245 MHz.

The 455 KHz output of IC201 (terminal 3) is coupled through
a tuned circuit to the input of the ceramic filter, CF201. CF201
is a narrow-band filter centered at 455 KHz, and it provides addition-
al adjacent channel rejection. The output of CF201 goes back to
IC201 (terminal 5) where it is amplified approximately 604B. Also
included in IC103 is the limiting circuitry and a quadrature detector
circuit. L123, connected between terminals 4 and 8 of IC201, is the
adjustable quadrature coil.

The audio output from IC201 Pin 10 leaves the shielded receive
compartment at Pin A@ to the repeater control board where it is
deemphasized. Then the audio returns to the shielded receiver at
Pin A3 where it is coupled to the audio amplifier circuit. Also,
from Pin A@, the squelch noise is applied to the squelch control.
From the squelch control the noise returns to the input of the noise
operated squelch circuit at Pin Al.

From Pin Al, the noise is filtered and then amplified by the
internal squelch amplifier in IC201. The amplified noise is
rectified by CR204 and CR207 and the DC voltage is applied to Pin 14
of IC201. From Pin 14 the voltage is applied to an internal squelch
switch which pulls Pin 16 high with a receive signal. This high
is applied to the base of Q204 and will cause it to conduct.

MCCUO1RA, UOLlRB =-1- SECTION 3



From Pin A3 the audio signal is coupled to the base of 0204.
Q204 is an audio switch and emitter follower. The audio output
from the emitter at Pin A4 leaves the shielded receiver to the
volume control and control board. From the arm of the volume control
it returns to the shielded receiver at Pin A6. From Pin A6 the
audio is amplified by IC202 to loudspeaker level.

3-2 RECEIVER VOLTAGES

Voltage on active component MCCUOLR

Lo ON Lo OFF
B B £ E B ¢
0201 2.2v  2.7v 8.2 2.2 2.9 8.2
Q202 3.2 347 8.2 3.3 4.2
Q205 .7 .54 8.2 0 .6 8.2
Q207 .2 .85 5.2 .2 .85 5.2
L= S D s <l D
0203 1.2 0 1.2 0 7.8
0206 .71 0 A .64 0 .
sg. on
E B e s B €
Q204 2.4 3 8.2 .9 0 8.2

12 3 4
TCE201 8.0 7.6 7.7 8.2
sq. on 8 7.6 7.7 8.0

10 11 12 13 14 15 16 17 18

3.4 41 2.2 2.2 0 7.6 7.5 0 2
3.4 4 2.2 2.2 .6 0 0 0 2

o ;
)
=
w o |
e O

S B2 24 B 5
1c202 .7 .6 0 6.7 13.6
Sq. .7 .6 06.7 13.6
1 2 B8 4 5 & 72 8
10203 7 5.5 5 0 4.0 4.0 2.8 8.2
K11 3.2
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SECTION 4 TRANSMITTER

4-1 TRANSMITTER CIRCUIT DESCRIPTION

AUDIO SECTION

Integrated Circuit IC301 (sections A and B) constitutes the
audio circuitry of the transmitter. IC30lA provides a high
impedance input for the ceramic microphone and supplies pre-emphasis
and amplification prior to the modulation limiting circuit which
consists of Q307 and Q308. IC301B provides additional amplification,
and acts as an active filter to provide the post-limited filter
action. The output of IC301B is fed to a control potentiometer which
controls the audio voltage sent to the modulator section and, there-
fore, is used to set the peak modulation deviation of the transmitter.

IC301BR also provides an amplified input to feed tones for
continuous tone squelch systems, or other tone systems, into the
transmitter modulation circuits.

CRYSTAL OSCILLATOR

Y301A serves as the crystal oscillator, using a crystal at
1/36 of the channel frequency. The crystal is a fundamental cut,
in the frequency range 12.5 to 14.3 MHz.

Direct freguency modulation of the crystal is obtained by
applying the modulation signals from the audio section to varactor
modulator diode, CR301A.

FREQUENCY MULTIPLIER SYSTEM

The output of the crystal oscillator, 0301, is tuned to three
times the crystal frequency, and this signal is amplified by
buffer-amplifier 0302, then delivered to the tripler circuit, 0303,
then delivered to the doubler circuit Q304. Q304 drives another
doubler, 0305, to obtain a combined frequency multiplication of
36 to reach the channel frequencies from 450-512 MHz. The doubler
Q305 develops about 800 milliwatts of power to drive the helical
preselector.

VSWR SYSTEM

The VSWR system is a part of the external power amplifier and
controls the voltage to the collector of Q305. For test purposes
when not used with the external amplifier, the VSWR line must be
connected to keyed +13.6 velt line (Pin 2 to Pin 3 of the control
socket on rear of repeater chassis).

MCCUO1RA, UOLRB —1- SECTION 4



0301
0302
0303
0304
0305

Q306
Q307
Q308

IC301

IC302

Tuned
No Lo

MCCUO1RA, UO1RB

Voltage

L

on active components MCCUO1R

B c No Lo E
2.2 8 1.7
1.8 31 1.4

-1.5 10.5 0
= 275 Qub 0

0 11.5 [

.9 13.6
329 3

4 4

2 3 4 5 & i, 8
3.8 3.8 0 3.8 3.8 3.8 8
2 3
0 3.6

M2 M3 M4

1.5 10.2 9 12

2.1 13.6

13.6 13.6

R

[=N=N= I
(SR
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] APPLICATION REVISIONS
I | NEXT ASSY [ usep on REV[DESCRIPTION[DATE | APPROVED
= n | ro1e |/ P.F
i TEST PROCEDURE
&
MCCUOLR 19" RACK MOUNT UHF REPEATER
g I. Test Set-Up (Refer to Figure 1)
o
o 1. MCCU-0O1R Repeater
| 2. DC Power Suvply 13.VDC R 2A
g' 3. Audio and subaudible Signal Generator
& 4, R.F. Sign.l “cnerator
5. 450 MHz Th.ouline Wattmeter, 1¥W element
6. 30dB Power Tad
7. Frequency Counter*
o 8. Deviation Meter*
f 9. Spectrum Analyzer
2 10. UHF Notch Filter
] 11. HP41D DC VTVM
12. sinadder or Distortion Meter with 1 KHz notch filter
13. AC VTVM
14. Audio Oscilloscope
15. PTT Switch
16. DC Voltmeter
17. 10.7 MHz Oscillator
18. AC VTVM
19. Microphone Matching Network
It 20. Audio Generator
= 21, MCCUOLR Short Protector
22. Temperature Indicator

*May be replaced with Cushman or similar equiopment.

UNLESS OTHERY =2 CIFIED PP T
DIVENSIONS RE 14 1iCHES. fmfowu_s ote c-? ‘iff COMMUNICATIONS INC.
NCES ARE o | o d
fRACT DEC o, Feces i eqenc% SATELLITE BEACH, FLORIDA 32937
A 5
= :::x_‘l = UFTG. SUPY.
TATERIAL ENGR. DLE “/l’j? TEST PROCEDURE
MCCUOLR 19" RACK MOUNT UHF REPEATER
FINISH SIZE PART NUMBER REV.
A TP 14-266 A
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Set-Up Instructions
A. Set Up Control Board
1. Add JO jumper between Al and A3 on P706.
2. Connect tone select lead JU703 (black) to around Pin G.
3. Connect JU718 (vellow) to squelch Pin P708.
4. Disconnect JU702 (white) from P709.
B. DC Input Short to Ground Test

1. Set S1 to Position A. Connect external DC power to P1,

2. If D2 (red) is on, B+ is shorted to ground in receiver.

3 If B+ is not shorted to ground switch Sl to Position B.

Power on indication should be on. Reset S1 to Position A.
4. Install P2, key transmitter; if D2 is on, B+ shorted in transmitter.

C. Preliminary Preparations for Transmitter Testing
1. Insert tune-up crystal; set Sl to Position B.
2. Connect transmitter output to load.
3. Insert PTT keying switch.
4. Preset L901 and L202 tuning screws down into the can until the screws
are even with the top of the nut.
5. Preset C348 for maximum cavacitance.

VARIABLE

Figa

1 - Preset C348 for maximum cavaciiance

D. Preliminars "reparations for Receiver Testina
I Insert tune-up crystal. Both transmit and receive tune-up :rvetals

are selected as follows:

Freq I bug 450-476 Mhz 173-512 MHz
Frequency 462 MHz 12 MHz
2. Set UM~ sieonal generator (2) to tune-uo crystal frequency as

measured on frequency counter (9).
1. fet s.uelch control clockwise

3 reset L2L0 as follows: above 465 MHz, scrow the slug all !ho Ao
‘nto tne coil; below 465 MHz screw the sluc out to the tom % the coil.

Transmit-er Tuwic Un

A.  VIVM meterinc - Meterina point M1 must be referenced to around, 'mt
metering ooints M2 through M4 may be reference« to around or to
13.6V. Ke cansmitter with external PTT and Yey only when meas-=i: ~
or tuning.

1. Monitor 'il. Tune L304 and 1305 for minirum vositive voltaqe .
readinc¢ of 2,1V indicates oscillator, 0301, is not oscillatin-.

DATE SIZE PART NUWBER REWV.

TiLg UATE ,,/,,/73 TP 14-266 A
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The following metering points will be described referenced to 13.6 VDC.
The VIVM is set in the -DCV position and all test points are

peaked. To reference to around, set the VTVM in the +DCV nosition
and dio all test points. Either way the voltaase difference between
tuned and not tuned will be identical.

2. Monitor M2. Alternately tune L306 and L307 for maximum neaative
voltage. Tune L310 for a minimum. Voltace should be -2.5V to
-3.0V. A reading of 0V indicates 303 stage has no output.

3. Monitor M3. First tune L312 for maximum negative voltage, then tune
L311. Tune L316 for a minimum. WYal+ta~n should read -3.5V tn -5.0V
when tuned. A reading of OV indicates (304 stage has no outnut.

4. Monitor M4. Tune L316 for maximum necative voltage, then tune L317
for w wimum negative voltage. Vol*-~~- shnould read -2.5 VDC. 2
reading of OV indicates 0305 stace has no outnut. Tune C3¢° for
minimum negative voltage at M4. Voltage dip should be to -1.% VDC.

5. Tune L901 and L3202 for maximum power out by alternating 2 turns on
each of the screws. Tune L316, L317 and C348 and set the tunina
screws on L901 and L902 as far as vossible into the can for maximum
power ocutput. Power output should exceed 0.5W.

B. Connect counter (7) to the output of the 20dB attenuator (6) and set
the F1 warp control, L301A to the nominal crystal frequency +109 Hz.

C. Conducted spurious emissions measurement. Tune band reject filter (10) so
that the carrier is not notched and set the spectrum analyzer (9) carrier
indication to the OdB reference line. Tune the band reject filter to
attenuate the carrier at least 30dB. In the MCCUOLR all harmonics should
be 60dB or more lower than the reference.

D. Deviation adjustment

1. Connect audio generator (20) to microphone input. Set the cenerator
for 1 KHz at 1 VAC. Connect the deviation meter(8) to the attenuator (&)
output.

2. Key the transmitter and adjust R328 for +5 KHz deviation as measured
on the meter.

E. Check the modulation sensitivity by reducing the audio generator outnut
until the deviation is +3 KHz. The measured generator output on the AC
VIVM (18) should be less than 20mv rms.

F. Th» crystal heater circuit can be checked in two ways. The check must be
macle at 25°C (760F) after the DC voltaqe to the MCCUOLR has been turned
on “or at least 3 minutes. In the preferred test, the sensor of the
temperatur> indicator (22) is positioned beiwzen the crystal clir and
the crystal in both the transmitter and receiver. The reading must be
within 49°C to 59 C on both. Alternately the voltage at the collector
of 0306 must be within 6.0 to 8. 0 VDC.

DRAVN DATE SIZE PART NUMBER REV.
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IV. Table of Performance Limits for Transmitter

PARAMETER MIN TYP MAX UNITS

M1 +2 +1.8 +1l.6 vDC

M2 0 -2.5 =35 vDC

M3 0 =3.5 -5 vDC

M4 o] -1.5 -2 vDC

Deviation = - +5.0 KHz

Mic Mod Sens - 10 20 mvac

Ktal Temp at 25% 49 54 59 e

Collector Q306 at 25°C 6.0 7.0 8.0 vDC

MICRO-COM UOLR

Tx Power Putput - .8 1.2 w
DC current 1 1.1 1.2 A
V. Receiver Alignment Procedure

A. Connect AC VTVM (13) across the speaker load and adjust the ON-OFF Volume
Control for a readable VIVM reading on the 1 VAC scale.

B. Monitor K11 with DC VTVM (11). Inject stronag 10.700 MHz sianal into
the vicinity of L319 and 0207. Set K11 to 3.5 VDC by adjusting L220.

€. Monitor M8 with the DC VTVM (11}. Adjust L204 for minimum voltage at M8,

A voltage dip of 0.05V from the oscillator off to the oscillator on
should be observed. A reading of 0.6 VDC indicates no drive to 0205,

D. Modulate signal generator (3) with a 1 KHz tone at + 3 KHz deviation.
Increase generator output for 6d4B SINAD on sinadder (12).

E. Adjust L20b, 1206, L212 and L213 for best 12dB SINAD by constantly reducing
the signal generator output for 12dB SINAD.

F. Adjust L215 and L216 for best 12dB SINAD.

G. Monitor K11 with DC VTVM, Adjust L201D to 3.5V.

H. Increase deviation to +6 KHz. Adjust L218 and L219 for best 12dB SINAD.

I. Set the signal generator (3) for a 1 KHz tone at +3 KHz deviation. Adijust
the generator cutput for 12dB SINAD. The generator should read no more
than .35 uv.

J. 1Increase the signal generator output to 100 uv and turn the volume control
R3 teo full volume. The AC VTVM (13) should exceed 4.0 VAC.

K. Set the signal generator to -130dBm and remove the modulation. Set AC
VTVM (13) to the 1V scale and use the volume control to set voltage to
1.0 VAC. Increase the signal generator output until the AC VTVM reads
0.1 VAC. This is 20dB quieting and the generator should read less than
0.5 uv.

L. Set the signal generator (3) output to -130d4Bm. Set the squelch control R2
to thresheld, just gquieting the receiver noise. Increase the sianal
generator output until noise appears. This is threshold squelch and the
generator should read less than .25 uv.

M. Turn the squelch control fully counterclockwise. Increase the sional
geilerator output until the squelch opens. This is tight squelch and
the generator should read less than 0.7 uv.

DRAWN DATE SIZE PART NUMBER PEV.
APPROVL O DLr BATE ,//ia Jo g TP 14-266 A
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Monitor K11 with DC VIVM (11) set on 10V scale. Set signal
generator (3) for 100 uv and offset the frequency +3.0 KHz from

the crystal fregquency. Voltage at K1l should increase from 3.5 VDC
on frequency to at least 4.5 VDC with +3.0 KHz offset.

The receiver desensitization test must be made with all shields,
covers, (except top cover) and screws firmly in place. The signal
generator (4) is modulated with 10NN u- =+ 3 KHz deviation with the
RF output corresponding to 12dB SINAD. The transmitter is keyed, by
shorting feed-thru cavacitor FTC-3 to ~round, into a 50 ohm load (&).
The signal generator output is increased for 12dB SINAD. The maximum
acceptable sianal generator increase is 1.0dB.

VI. Table of Performance Limits

PARAMETER Eial pa MAX  UNITS
M8 = 2D, <55 vDC
12dB SINAD 2 .3 33 uv
20DBO - .4 e uv
Threshold Squelch = vid 25 uv
Tight Squelch = .55 7 uv
Audio Output 1 KHz Tene

3 KHZ Dev 4.0 4.2 - VAC
Noise Output 4.0 4.2 - VAC
K11 +3 KHZ offset 4.5 6.0 - vac
Desens = = 1.0 dB

VII. Tone/Control Board Checkout Procedure

A.

B.

Timer Test

1. Connect JU702 (white) to P709 (transmit).

2. Turn up volume control so you can hear the receiver in the
local loudspeaker.

3. Open squelch control. Transmitter should now be activated.

4. Closing squelch control should turn off transmitter after two
second delay.

5. Open squelch control again. Transmitter should be activated.
Monitor transmit audio on modulation meter. After a period of
three minutes the time-out warning oscillator should be audible.
Then the time-out timer should automatically turn off the
transmitter.

Transfer Audio Level Setting

1. Modulate the generator with a 1000 Hz tone at +3 KHz neak
modulation deviation.

2. Then monitor the transmitter modulation deviation and adjust
R728 (on tone/control board) to obtain a reading of +3 KHz peak
modulation deviation. B

h
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'\f’_ C. Tone Sguelch Test
1. Connect JU718 (yellow) to NC.
2. Clip R762 (33K) "pull-up" resistor. LD70l should light and
transmitter should be activated.
o 3. 1Install Test Fncoder (MA-121) into »71,
:[-': Install Test Decoder (MA-116) into P702.
| Modulate FM signal generator with test subaudible frequency at
:r( 500 Hz deviation. LD701 should light and transmitter should be
Q'| now modulated by the test encoder.
e 4. This test should be repeated to the remaining tone positions.
P703, P704, P705 and P706, each time clipping the associated
"pull-ur ' resistor (33K) and replacing this resistor in the
i unused position(s).
P
3 D. Local Tone Sguelch Test
1. Test Decoder should be in P706. Install tone select lead
JU703 (black) to S13. Unsquelch radio and then apply ground to Pin 5
of the microphone jack (microvhene in grounded hang-up clio).
Audio from sveaker should be muted until test decoder is activated.
E. Tone Plus Carrier Test
1. Install JU718 (yellow) to P707.
~ 2. Remove signal generator from receiver antenna port.
] 3. Remove test decoder from P706. LD703 should light,
transmitter should not be keyed.
4. Squelch control should now operate transmitter.
5. Replace the clipped resistor R764.
DRAEN DATE SIZE PARTHUNDER™ . peaee “E“'A
LPPROVED DLF OATE 41 /13 /74 _
SCALE SHEET
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SECTION 5 MA-116 TONE ENCODER-DECODER, AND MA-121 TONE ENCODER

5-1 GENERAL INFORMATION

The model MA-116 Tone Squelch Encoder-Decoder is used as a
tone decoder for CTCSS (tone squelch) operation of the Regency
repeater. Since the MA-116 can serve as either an encoder or a
decoder, it can be used in either the encoder or decoder sockets
of the repeater.

The model MA-121 Tone Squelch Encoder is a simplified version
of the MA-116 encoder-deccder, in which only those components needed
for the enceding function are installed.

Normally, for each tone frequency accommocdated by the repeater,
one MA-116 is installed in a decoder position and one MA-121 is
installed in an encoder position.

5-2 MA-116 ENCODER-DECODER CIRCUIT DESCRIPTION (Tone Receiving
Condition)

Audio from the receiver discriminator is fed into the tone
squelch board at terminal Al, and passes through the High Pass Filter
IC601a, and back to the receiver's audio amplifier circuits at
terminal A3. The high pass filter removes the CTCSS tones, which are
below the normally utilized speech frequencies, so they will not be
heard on the receiver loudspeaker.

Audio from the receiver discriminator (At A2) is also fed into
an active filter, consisting of IC601B, IC602A and IC602B. This
filter is a high Q, bandpass filter, that can be tuned for operation
on any of the CTCSS tone frequencies. The components of the filter
which determine the operating tone are precision resistors and
condensers; R601, R602, R603, R604, R605, R606, R607, C601 and
ce602,

If the received tone is the proper one, as determined by the
bandpass filter, it will be present in the output of IC602 and will
be amplified by IC603, and then rectified to a D.C. signal by the
tone rectifier CR602. This D.C. signal is then amplified further
by the D.C. amplifier, IC603A, The output of IC603 is normally
high, and goes to a low voltage upon receipt of proper tone. This
output appears at terminal K-7 which connects to the corresponding
terminal K-7 on the tone/control board and is used to disable the
receiver audio section when no tone is being detected.

5-3 MA-121 ENCODER CIRCUIT DESCRIPTION

A block diagram of the encode only circuit board is shown on
Figure 5-9, and a circuit diagram is shown in Figure 5-10.

MCCUO1RA, UO1RB -1= SECTION 5



The operating frequency of the tone system is controlled by
an active filter, consisting of IC601B, IC602A and IC602B. This
filter is a high Q, bandpass filter, that can be tuned for operation
on any of the CTCSS tone frequencies. The components of the filter
which determine the operating tone are precision resistors and
condensers; R601, R602, R603, R604, R605, R606, R607, C601 and C602.

IC603A is an integrated circuit operational amplifier, used as
a limiting amplifier. It is connected between one of the inputs and
one of the outputs of the active filter described above. This
limiting amplifier thus serves as a feedback path which causes the
total circuit to oscillate at a frequency determined by the active
filter. The limiting action of IC603 serves to keep the level of
oscillation from overloading the active filter, thus keeping the
output from the active filter sinusoidal.

5-4 TONE SETTING INSTRUCTIONS (MA-116 and MA-121)

The tone frequency is determined by (a) the insertion of jumpers
to determine which of three bands of operation is desired and
(b) the adjustment of a precision potenticmeter to determine the
specific tone freguency.

For purposes of installing the jumpers, the total CTCSS fre-
gquency is divided into three bands, the low band being 67.0 Hz to
110.9 Hz; the middle band 114.8 Hz to 192.4 Hz, and the high band
203.5 Hz to 253.0 Hz.

INSTALL JUMPERS FOR THE PROPER BAND

Figure 5-11 shows the jumper locations. Determine which band
includes the desired frequency, and insert (or remove) jumpers
according to the following chart:

67.0 Hz to 110.9 Hz Low Band JuUe601,JU602,JU603,JU604
are all removed.

114.8 Hz to 192.4 Hz Middle Band JuU601,JU603 in place.
Ju602, JU604 removed.

203.5 Hz to 253.0 Hz High Band Ju602, JU604 in place.
JuU601, JU603 removed.

After soldering or unscldering jumpers, at least five minutes
should elapse before making any final frequency adjustment. This
is necessary to permit the precision resistors and capacitors in
the vicinity of the soldering points to stabilize in temperature.

TONE SETTING PRECAUTIONS
Accurate frequency setting is necessary on CTCSS (tone squelch)

systems. When making the above frequency adjustments, be sure that
you set the tone as precisely as possible. If the tone board is to

MCCUOLRA, UO1RB ~2= SECTION 5



operate in a system using reed type tone boards, be sure that

your frequency setting is within .1 or .2 Hz if possible. Especially
on reed tone systems, it is advisable to measure the tone frequency
of several of the existing units; it is not safe to assume that

the system is really operating on exactly the frequency stamped on
the nameplate.

5-5 ADJUSTMENT PROCEDURE (Setting Tone Receive Threshold on MA-116)

With the receiver in the receive condition, and the microphone
hang up button grounded to the transceiver chassis, inject a signal
of the appropriate channel frequency into the transceiver antenna
jack, and modulate this signal with the wanted CTCSS tone frequency,
with a deviation of plus and minus 250 Hz. Then, adjust R612 (on
the tone board) until the signal just opens the tone squelch system,
and allows the receiver audio to function, (See Fig. 5-11).

After performing this adjustment of R612, check to be sure that
the tone squelch will actually open when the tone deviation of the
receive signal becomes as much as plus and minus 250 Hz. Further,
check to be sure that noise bursts do not come through when the
receiver is not receiving any incoming signal.

5-6 ADJUSTMENT PROCEDURE (Setting Tone Modulation Deviation on MA-121)

Adjust R618, on the tone squelch board to obtain a tone modula-
tion deviation of plus and minus 500 Hz. Then, insert a 100 millivolt,
1,000 Hz tone into pin four of the microphone jack, and adjust R240,
(the transmitter deviation control on the transceiver) to obtain
plus and minus 5 KHz peak modulation deviation. If R240 was changed
much, remove the 1,000 Hz tone, and readjust R618B to obtain a tone
squelch modulation deviation of plus and minus 500 Hz.

MCCUO1RA, UOLRB =3z SECTION 5
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SECTION 6 REPEATER CONTROL SYSTEM

6-1 REPEATER CONTROL BOARD

An interconnection schematic of the repeater is shown in
Figure 6-10. The repeater control functions are performed by the
repeater control board, which is shown in detail on the inter-
connection schematic. The control board components carry 700
series numbers. Follow Figure 6-10 while reading the following.

The control board is arranged to permit operation of the
repeater by noise squelch, CTCSS (Continucus Tone Controlled Squelch,
often abbreviated as "tone squelch™) tones or by CTCSS plus noise
squelch.

The MCCUOLR repeater is equipped to hold three different tone
decoders and four additional on each accessory tone squelch board.
Any number up to eleven may be installed, but the first one should
be installed in P706, located on the repeater contrecl board.
Similarly, the repeater is equipped to hold three different tone
encoders, and four additional on each accessory tone squelch board.
Any number up to eleven may be installed, but the tone generator
corresponding to the first tone encoder should be installed in P705.

6-2 AUDIO PATHS

Audio from the receiver is fed to Pin A2 of the tone receiver
in the P706 receptacle. This audio contains both the speech and
the CTCSS tone portions of the received signal. An active high
pass filter removes those frequencies below about 400 Hz, which
includes the CTCSS tones and feeds the remaining signal (now speech
only) back to the receiver at Pin A3. (In units not equipped with
tone squelch, a jumper is placed between Pins Al and A3 to
provide an audio path. This speech-only signal is then passed through
the emitter follower audio switch in the receiver and fed to the
front panel volume control R3. Audio from the arm of R3 is fed back
to the receiver audio power amplifier and raised to loudspeaker
levels to operate the local loudspeaker. Thus, R3 controls the
volume heard by the local operator and has no effect on re-transmitted
audio.

Receive audio, for retransmission, is taken from the high side
of R3, passed through the repeater modulation input control, R728,
and sent to the transmitter modulation circuits. Since this audio
has passed through the high pass filter in the tone squelch board,
it contains only speech components, and does not contain any CTCSS
tone. If CTCSS tone is used, the CTCSS tone for the re-transmitted
signal comes from the appropriate encoder board, as will be explained
later.

MCCUO1RA, UOLRB =1z SECTION 6



6-3 TRANSMITTER ACTIVATION BY NOISE SQUELCH (Carrier)

When JU718 is connected to the "Squelch" contact pin, P708,
the transmitter will be activated by any signal that is accepted by
the receiver's noise squelch system. When a signal is received and
the receiver's noise squelch system causes the receiver to become
unsguelched, audio amplifier Q204 in the receiver draws current
through R3, the front panel volume control. This current creates
a high across R727 that causes Q708 to conduct. Q708 causes Q707
to conduct, which places an effective ground on the cathode of CR712,
which causes Q709 to conduct, which then causes Q716 to conduct.
Q716 places an effective ground on the PTT terminals of the trans-
mitter, and therefore activates the transmitter.

€-4 TRANSMITTER ACTIVATION BY TONE PLUS NOISE SQUELCH (CTCSS + Carrier)

When JU718 is connected to the "tone" contact pin, P707, the
receiver noise squelch is no longer in control of the activation of
the transmitter, but used to control Q720 as a clamp across Q714,
preventing repeater from being keyed up without carrier present.

In this condition, tone decoders, tuned to specific subaudible tones
plus noise squelch activate the transmitter when the appropriate
tone is detected on a received signal.

To follow the operation under tone squelch (CTCSS) control,
assume that a tone decoder board for 127.3 Hz had been installed
in the P706 connector of the repeater control board, and that a
tone encoder for the same frequency has been installed in the
corresponding P705 connector, alsoc on the repeater control board.

Unsquelched audio from the receiver is connected to Pin A2 of
all of the CTCSS tone receivers. When no tone is being received,
Pin K7 of all tone receivers will have a positive voltage causing
Q702, Q704, Q706, Q802, Q804, Q806 to be conducting and Q701, Q703,
0705, Q801, Q803 to be non-conducting. When a signal with 127.3 Hz
tone is received, the 127.3 Hz tone receiver in P706 will sense the
presense of the tone, and the positive voltage will disappear from
its K7 terminal, causing Q706 to be non-conducting, thereby causing
Q705 to be conducting. Current pulled by the collector of Q706
pulls current through LD703 and CR712, causing LD703 to light, and
causing Q709 to conduct. The conduction of Q709 eventually causes
the transmitter to be activated in the same manner as it would be in
the noise sqguelch operation mode described earlier.

When no CTCSS tones are received, the cathodes of CR709 and
CR710 are held at a positive voltage by R719. CR709 and CR710
constitute a diode switch. In this condition, the switch is open,
preventing the output of the tone encoder (Pin U2, P705) from
reaching the transmitter tone input terminal U2. Similar diode
switches prevent the output of other tone encoders from reaching
the transmitter tone input. When a 127.3 Hz tone is received, the
action of Q706 and Q705 cause the voltage on the cathodes of switch
diodes CR709 and CR710 to disappear. The diodes are then forward
biased by current through R715 and R716, and therefore will conduct
the tone from the P705 tone generator to reach the tone input to
the transmitter.
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6-5 OPERATION BY LOCAL MICROPHONE, PIT FUNCTION

The local microphone may be used for dispatching from the
repeater location, or for testing the repeater station during main-
tenance procedures. This is a ceramic type microphone with a switch
section that disconnects the microphone element when the PTT switch
is released.

One pole of the microphone PTT switch is connected to Pin 3 of
the microphone connector S1. Inside the transmitter, Pin 3 goes to
the coil of the PTT relay. Since the other side of this relay is
connected to plus 13 volts, approximately 13 volts appears at Pin 3
of the microphone jack. This voltage is blocked by diode CR721, but
when the PTT switch is closed the wvoltage at Pin 3 drops to zero,
causing K9 to go low, which causes 0204 (receiver audio switch) not
to conduct, and thereby preventing the retransmission of any received
audio during the time the local microphone is depressed.

If the repeater is equipped with tone, the tone select test
lead JU703 is normally connected to contact S13. When the microphone
button is depressed, S13 is pulled almost to ground, causing CR709
and CR710 to conduct, thereby permitting the tone generated by the
tone encoder in P705 to be delivered to the transmitter tone input.
Thus, the 127.3 Hz tone assumed above will be transmitted when the
local microphone switch is operated.

If it is desired to actuate other tones for test purposes, the
Tone Select lead JU703 may be connected to the appropriate tone
selection contact for the desired tone, i.e., S13, S14 and S15.

When the microphone PTT switch is activated, the CTCSS tone associated
with the selected contact will be transmitted. After the test, be
sure to return JU703 to S13 for normal operation.

6-6 TONE MONITORING PROVISIONS

Assuming that the tone select test lead is connected to S13
and that a 127.3 Hz tone decoder is plugged into P706, the positive
voltage of Pin K7 of P760 (under the no-tone received condition),
acting through R750 at Pin P710 to block the receiver audio power
amplifier, (IC212), thereby muting the local loudspeaker.

When a tone of 127.3 Hz is received, S13 is no longer positive,
and the blocking voltage is removed from Pin P712, thereby permitting
the receiver audio amplifier to operate normally.

The above has described the operation when the microphone is in
its grounded hanger. When the microphone is in its hanger, only
signals bearing the specific tone installed in P706 will be heard in
the loudspeaker. The microphone hang-up button is connected through
tine microphone cable to Pin 5 of the microphone connector J1, placing
a ground on the base of Q717, which causes Q717 to be non-conductive.
Under this condition, only the signals bearing the 127.3 Hz tone
assumed above will be heard in the local loudspeaker, as described
above.



When the microphone is lifted from its hanger, the base of Q717
is pulled positive by R749, causing Q717 to cenduct, forcing Pin P710
low, removing blocking voltage from CI202, regardless of the voltage
coming from S13. Under this condition, referred to as the "MONITOR"
condition, all audio signals that pass through the receiver noise
squelch system will be passed on to the receiver audio amplifier and
the local loudspeaker. This "MONITOR" condition permits the operator
to listen on the channel before transmitting, and thus avoid breaking
up an ongoing communication on the channel.

Summarizing the action of the microphone hang-up button, and
its monitoring actions:

When the microphone is in its hanger, all received signals with
appropriate tone squelch frequencies (those for which a tone decoder
has been installed) will be retransmitted by the repeater, but only
those signals bearing one specific tone (selected by the placement
of the tone-select test lead, JU703) will be heard in the local
loudspeaker. This enables the local operator to avoid being bothered
by transmissions over the repeater which do not concern him.

When the microphone is removed from its hanger, all received
signals, regardless of whether they have the correct tone, or any
tone, will be heard in the local loudspeaker. This permits the
operator to monitor activity on the channel before transmitting.

6-7 THREE MINUTE TIMER, DROP-OUT DELAY, TIME-OUT WARNING OSCILLATOR

When the transmitter is not activated, Q709 is non-conducting,
causing Q710 to be non-conducting, causing Q711 to be conducting.

Since the collector of Q711 is shunted across timing condenser
C708, C708 cannot be charged through R735. When the transmitter is
activated by the receipt of a signal, Q710 is turned on which makes
0711 nen-conducting, thus removing the short across C708. C708 then
is slowly charged through R735. When C708 becomes charged to about
1.2 volts, it causes Q713 to conduct. Once Q713 begins conduction,
it turns on Q712 which puts more base current into Q713, causing it
to conduct heavily and turn on Q714. Q714 acts as a short across the
line leading to the base of Q716, turning Q716 off. Since Q716
collector is connected to the PTT lead of the transmitter, the short
it creates between this lead and ground is removed, and the transmitter
turns off as soon as the drop-out delay capacitor C714 is discharged.

When Q713 becomes conductive, it also supplies collector current
to the time-out warning oscillator, Q715. Q715 is connected as a
phase shift oscillator and its output is connected into the trans-
mitter modulation input. The beep from the time-out warning oscil-
lator is transmitted during the few seconds of the drop-out delay
caused by C714. C714, in the base circuit of Q716 serves as a
"drop-out delay". While the transmitter is turned on, C714 becomes
charged. When the received signal disappears, the charge on C714
holds Q716 in conduction for about two seconds. Thus, the transmitter
remains activated for about two seconds after the received signal
disappears.
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6-12 REPEATER CONTROL BOARD VOLTAGES

REPEATER SETUP FOR TONE SQUELCH OPERATION

No Signal Signal Same, Transmitter
Received, Received, After Turned On By
Trans Off Trans On Time-Out Local Mike
Q701(Q703,Q705) e 0 0 0 0
b .02 .9 .8 .02
c 12.4 .16 .16 9
Q702(Q704,Q0706) e 0 0 0 0
b .7 0 0 57
fe] 0 .9 .8 0
Q707 e 0 0 0 ]
b w23 i 15 .75 23
c .84 .12 .12 .84
Q708 e .28 1.7 1.7 .28
b .82 2u3 2.3 .82
c 5.1 5.1 5.1 5.1
Q709 e 12.6 13.6 13.6 13.6
b 13.2 12.7 12.6 13.2
c 8 13.5 13.5 0
Q710 e 0 0 0 0
b 0 o7 .7 5!
c .8 .02 0 .02
Q711 e 0 0 0 0
b .8 .02 Q .02
(o] 0 L2 13 0
Q712 e 14 135 13.5 14
b 1.3..5 13 12.8 13.5
c 14 135 13.5 14
Q713 e 0 0 11.8 0
b 0 0 12.2 0
c 13.5 13.5 13 135
0714 e 0 0 0 0
b 0 0 .82 0
c 10 10 .08 0
Q715 e 0 0 0 0
b 0 0 D 0
c 0 0 6.2 0
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REPEATER SETUP FOR TONE-SQUELCH OPERATION (cont.)

Q716 e
b
c
Q717 (e
mike (c
on hook
Q720 e
b
c

No Signal
Received,
Trans Off

*513,514,515

1.5

Signal Same,
Received, After
Trans On Time-Out

0 0
Gril2 .45

0 13.6

0 0

0 0
.16 0

0 o]
12 o1 2

10 .08
e -9

Transmitter
Turned On By
Local Mike

L=

j=Ra=)

.012

*Reading on socket or T.P. of tone receiver for tone being received.

MCCUOLRA,

UOLRB

] =

SECTION 6



SECTION 7 - REPEATER SETUP INSTRUCTIONS

Assuming that the receiver and transmitter are tuned properly
to their respective channels, and that the antenna system, with
its duplexers and/or filters has been properly installed and tuned,
the following instructions should be followed to set the repeater
into operation.

7-1 PREPARATION FCR IIOISE SQUELCH OPERATION

In this tyne of uperation, no tone boards are installed in
that tone receptacles, and the transmitter is activated by any
signal that operztes the receiver noise souelch system.

1. Check to see that a jumper is installed between Al and
A3 on P796&.

2. Connect the "Tone Test Select Lead" JU703 (blk) to the
"ground" Pin G.

3. Connect JU713 (yel) to the "Squelch™ Pin P708.

4. Adjacent to each of the tone decoder plugs, P702, P704,
P706, PS02, P804 and P808, there must be a 33,000 ohm
"pullup" resistor, connected to Pin Pl and K7 of the
connector. Be sure that these are in place.

5. Connect JU702 (white) to P709 (transmit).

Turn up the front panel volume control so you can hear the
receiver in the local loudspeaker. The transmitter should now be
activated whenever a signal opens the noise squelch, or if the
noise squelch is put into the noisy condition by a setting of the
squelch control. Hote that the transmitter will be automatically
turned off if the noise squelch system has held it on continuously
for about three minutes. Also, note that the transmitter does not
turn off instantly after the noise squelch silences the receiver.
About two seconds of delay is provided bv C714.

7-2 AUDIO LEVEL SETTING, NOISE SQUELCH OPERATION

The proper setting of audio levels is wery important in the
repeater operation. Excessive audio level settings can cause the
performance of the repeater to be seriously degraded and can make
the repeater transmissions sound noisy and distorted. It is
recommended that the following procedures be followed, without any
attempts at shortcuts.

1. The transmitter modulation deviation control, R328,
located on the transmitter chassis should be set as follows:

Inject a 100 millivolt (.1 volt) tone at 1,000 Hz into
the microphone jack, (Pin #4 hich, Pin #1 ground), and
adjust R?49 50 modulation just reaches +5 KHz peak. The
transmitter may be activatéd by orounding C5 or C6.
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2. Set the repeat function modulation input audio level
control, R728, located on the tone/control board as
follows:

Connect a FM signal generator capable of being set to
within .00025% of channel frequency toc the receiver
antenna port.

Set the signal generator to the receive channel frequency,
modulate the generator with a 1,000 Hz tone, with +3 KHz
peak modulation deviation. Adjust generator attenuator
to provide a strong, noise free signal and assure your-
self that the signal is properly centered in the receiver,
and that the receiver is delivering a clean, 1,000 Hz

tone output.

Then monitor the transmitter modulation deviation and
adjust R728 to obtain a reading of +3 KHz peak modula-
tion deviation.

7-3 PREPARATION FOR TONE SQUELCH OPERATION

Tone Encoder and Decoder Installations

The repeater has sockets to accomedate up to three different
CTCSS tones. For each tone accommodated, one tone decoder and one
tone encoder is used. (Some repeaters operate without any outgoing
tone. For such use, the tone encoder need not be installed.)
Normally, the tone encoders and decoders are installed at the factory,
and the initial order specifies the tone frequencies to be used.
However, if it is desired to add CTCSS tone in the field, or if
additional CTCSS tones are to be added in the field, the following
instructions apply.

One MA-121 tone encoder should be ordered for each tone
frequency required.

One MA-116 tone decoder should be ordered for each tone
frequency required.

NOTE: The MA-116s are the same items as the tone boards
used in the MCU series mobiles. They are used as
an encoder-decoder in the mobiles, but are normally
used as a deccder only in the repeater.

Tone Sgquelch Operation

In tone squelch operation, the repeater transmitter is
activated cnly oy signals bearing the appropriate tone squelch
frequency (s) .

To prepare the repeater for tone srmelch operation, pluc JU718

(yel) to P707. Plug JU702 (wht) to P70%. Then proceed with the
following instructions for tone encoder and decoder installations.
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For the first tone to be installed, install the encoder
in P706.

Install subseqguent tones as follows:

Encoder Decoder
Second Tone P703 P704
Third Tone P701 P702

When a tone decoder board is installed in each of the con-
nectors P702, P703, etc., the 33,000 ohm "pull-up" resistor just
adjacent to that connector should be clipped out of the circuit.
This pull up resistor must remain in the circuit of each unused
connector, and must be removed from the circuit on each connector
which has a tone decoder installed.

If an operator is stationed at the repeater location, it is
normally desired that he will hear transmissions from mobiles on
only one of the installed tones. To accomplish this, connect the
Tone Select Test Lead ,JU703 (black), to one of the "TONE" test
point pins which is physically located between the encode and decode
module for that particular tone, i.e., S13 or S14, etc. (Moni-
toring provisions incorporating the grounded microphone hang-up
clip permit the operator to monitor all incoming signals when the
microphone is removed from its hanger.)

7-4 AUDIO LEVEL SETTING, TONE SQUELCH FNCODER OPERATION

The first sta2ps in the level setting procedure are to set
the transmitter modulation deviation, and the repeat function audio
level control R728. The procedures toc follow are the same as those
outlined in step 1 and 2 of the noise squelch level setting pro-
cedure, given in Section 7-2.

Once these two steps have been completed, you are ready to
set the transmit tone levels. Remove the sianal generator from
the receiver, and connect the tone select test lead (JU703) to
S13. Then activete the transmitter by pushing the PTT switch on
the microphone. Then set R618, the tone output level control, on
the tone encoder in P705 to obtain .5 KHz tone modulation deviation,
as indicated by a FM modulation meter. Then proceed to set the tone
levels on the ramaining tone generators as follows:

Set R618 Level Control

Connect JU703 Tone On Tone Encoder Located
Select Test Lead To: In Connector:

S14 P703

S15 P701
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The next step is to set the tone receive threshold on all
of the tone decoders.

7-5 AUDIO LEVEL SETTING, TONE SQUELCH DECODER OPERATION

When the M2-116 Encoder-Decoder is used it is necessary to
set the tone receive threshold adjustment, R612 (on the tone
board) in this manner:

With the receiver in the receive condition, and the micro-
phone hang up button grounded to the transceiver chassis,
inject a simnal of the appropriate channel frequency into
the transceiver antenna jack, and modulate this signal with
the wanted CTCSS tone frequency, with a deviation of plus
and minus 250 Hz. Then, adjust R612 (on the tone board)
until the sional just opens the tone scmelch system. This
is indicated by the corresponding L¥D (L2701, 702, 703).

After performing this adjustment of R512, check to be sure
that the tone squelch will actually o»nen when the tone
deviation of the receive signal becomes as much as plus and
minus 250 Hz. Further, check to be sure that noise bursts
do not come through when the receiver is not receiving anv
incoming sirnal.

7-6 SQUELCH CONTRCL SETTING

It is important that the squelch control for the noise
operated squelch system in the receiver be set properly, regardless
of whether noise squelch or tone squelch oneration of the reneater
is planned.

The typical sqguelch control settino method, i.e., merely
setting the control to the "edge" of the noisy portion may be used.
it is more satisfactory, however, to set the squelch contrel for
a known level of signal. This will enable the repeater to operate
at proper sensitivity, yet will avoid service calls to reset the
squelch because nf operator annoyance at scuelch openings not caused
by wanted signals.

The preferred method is this: Remove the microphone from the
hang-up hook, to disable the tone sguelch (if used). Inject a
signal from a signal generator into the receiver as shown in the
Rece?ver Alignment Chart. Set the signal aenerator attenuator to
provide a .3 micrnvolt signal to the receiver. Then set the sonelch
cqntrol to the pcint at which the sguelch opens reliably when the
signal is connected, and closes when the signal is removed.

7-7 FINAL LISTENING TESTS OF AUDIO LEVEL SETTING

When the repeater has been placed in final operation, it is a
good idea to make a listening test to be certain that the Audio
Level Setting procedure has been done properly. This is emphasized,
because an improperly high level setting can make the repeater
sound as if close-in mobiles are at the fringes of coverage,
thereby seriously compromising the overall performance of the system.
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An ideal way to conduct this listeninc test is as follows:
Have a mobile go to the fringe of reception, and monitor how it
scunds on the local loudspeaker in the rereater itself. Have the
mobile find a location where you can hear it coming in with a
somewhat noisy, but readable signal, and arranae for the mobile
to stay fixed at that location. Then monitor the repeater mobile
speech by listening to it in close-in mobile, or at the control
station. The apparesnt noise level should not he different than
that observed in the reneater's local loudsneaker.

This procedure is suggested as a TEST of the setting of the
Audio Level Setting --NOT as an appropriate way of making the
secting. Once the listening test assures vou that the level is
set--mark its setting and be sure that it is not changed unless
the proper test equipment and procedures (as outlined earlier)
are carried through.

=5- “ICN 7
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SECTION 8 PARTS LISTS

8-1 RECEIVER BOARD

LOCATION DESCRIPTION PART NUMBER

RESISTORS (all resistors are %W 5% unless otherwise noted)

R201D 10K ohm 4704-0103-032
R202D 4.7K 4704-0472-042
R203 not used

R204 15K 4704-0153-032
R205 10K carb comp %W 10% 4700-0103-042
R206 220 ohm comp %W 19% 4700-0221-042
R207 10K comp %W 10% 4700-0103-042
R208 10K comp %W 10% 4700-0103-042
R209 100 ohm carb comn 4700-0101-042
R210 220 ohm comp %W 10% 4700-0221-042
R211 100K 4704-0104-032
R212 15K 4704-0153-032
R213 100 ohm carb comp 4700-0101-042
R214 2.2K 4700.-0222-032
R215 10K ohm 4704-0103-032
R216 1K comp %W 10% 4700-0102-043
R217 820 ohm comp %W 10% 4700-0821-042
R218 1K 4704-0102-032
R219 120K 4704-0124-032
R220 15K 4704-0153-032
R221 1 meg 4704-0105~032
R222 3.3K 4704-0332-032
R223 180 ohm comp %W 19% 4700-0181-042
R224 47K 4704-0473-032
R225 100K 4704-0104-032
R226 180K 4704-0184-032
R227 not used

R228 18K 4704-0183-032
R229 1K 4704-0102-032
R230 82K 4704-0823-032
R231 100K 4704-0104-032
R232 1 meg 4704-0105-032
R233 220K 4704-0224-032
R234 220K 4704-0224-032
R235 270K 4704-0274-032
R236 not used

R237 5.6K 4704-0562-032
R238 not used

R239 not used

R240 470K 4704-0474-032
R241 220K 4704-0224-032
R242 47K ohm 4704-0473-032
R243 not used

R244 15K 4704-0153-032
R245 270 ohm 4704-0271-032
R246 2.7 ohm 4704-0279-032
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LOCATION

R248
R249
R250

CAPACITORS

C201D
c202
C203
C204
Cc205
C206
c207
c208
C209
czlo
c211
c212
€213
C214
C215
C216
c217
c218
c219
c220
c221
c222
c223
Cc224
C225
C226
c227
c228
c229
C230
Ce3l
Cc232
£233
C234
C235
C236
c237
Cc238
Cc239
C240
C241
C242
c243
C244
C245
C246

MCCUOLRA,

UO1RB

DESCRIPTION

180 ohm comp %W 10%
180 ohm comp %W 10%
180 ohm comp %W 10%

20pf CD 10 NPO 50V
not used

360pf SM 50V LCOQ-17
22pf 10 NPO 50V

39pf CD NPO 500V
.0lmf CD +8-2 50V
15pf CD 10 NPO 500V
.001lmf CD +9-2 50V
68pf 5 NPO 50V RD205
.0lmf CD +8-2 50V
47pf 5 NPO 50V RD205
.001mf CD +8-2 50V
24pf CD 10 NPO 50V
.001lmf CD +8-2 50V
5.6pf CD 10 NPO 500V
24pf CD 10 NPO 50V
82pf RD 5 NPO 50V RD205
.02 Tub Cer 30 25V
36pf CD 5 50V

.001mf CD +8-2 50V
24pf CD 10 NPO 50V
.0lmf CD +8-2 50V
4.7pf CD NPO 500V
4.7pf CD NPO 500V
68pf RD 5 NPO 50V RD205
150pf TM 10 50V NPO
.2mf MC 12V BC-12
.001mf +8-2 50V

not used

.1mf MC 12V BC-12
300pf SM 50V LCQ-17
68pf RD 5 NPO 50V RD295
Imf tant 20 15V
.0lmf CD +8-2 50V
.1lmf MC 12v BC-12
0047mf MY 10 100V
0047mf MY 10 100V
not used

.001mf MY 10 100V
.1mf MC 12V BC-12
470pf CD 20 50V Z5F
100pf SM 5 50V LCQ-17
.001mf MY 10 100V
.2mf 12v +8-2 BC-12
not used

0047mf MY 10 100V

PART NUMBER

4701-0181-044
4701-0181-044
4701-0181-044

1500-0200-650

1506-0361-550
1500-0220-650
1500-0390-505
1503-0103-007
1501-0150-001
1503-0102-003
1524-0680-002
1503-0103-007
1524-0470-002
1503-0102-003
1500-0240-650
1503-0102-003
1500-0569-905
1500-0240-650
1524-0820-002
1538-0103-804
1500-0360-550
1503-0102-003
1500-0240-650
1503-0103-007
1500-0479-905
1500-0479-905
1524-0680-002
1539-0151-601
1502-0104-005
1503-0102-003

1502-0104-005
1506-0301-550
1524-0680-002
1515-0010-003
1503-0103-007
1502-0104-005
1508-0472-610
1503-0472-610

1508-0102-610
1502-0104-005
1523-0471-002
1506-0101-550
1508-0102-610
1502-0204-006

1508-0472-610

SECTION 8



LOCATION

c247
C248
C249
€250
C251
c252
c253
C254
C255
C256
C257
C258
C259
C260

COILS

L201D
L202
L203
L204
L205
L206
L207
L208
L209
L210
L211
L212
L213
L214
L215
L216
L217
L218
L219
L220
L221
L222
L223
L224
L225
L226
L227
L228
L229

TRANSISTORS
Q201

Q202
Q203

MCCUOLRA, UOLRB

DESCRIPTION

.015mf My 10
L.0lmf MY 10 1
220mf E 16V 8

lo0v
oov
5D

.1mf MC 12V BC-12
1000mf E 16V Type U

2.2mf tant 20
47pf RD 5 NPO
.001lmf +8-2 5
75pf RD 5 NPO
not used

25V T360

50V RD205
ov

50V RD205

6.8pf CD 10 NPO 500V

.001mf +8-2 5
47pf RD 5 NPO

ov
50v RD205

47pf RD 5 NPO 50V RD205

coil rf var
not used

not used

coil rf var
coil rf var
coil rf var
choke rf .47u
choke rf 22uh
choke rf 15uh
choke rf

not used

coil rf var
coil rf var
choke

coil rf var
coil rf var
not used

coil 10.7IF s
coil 10.7IF s
coil quad det
choke 1000uhy
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead

Blue top SPS1l
Blue top SPS1
FET U310

hy Airco
Y
y Wilco

hielded
hielded

56-590-A5/4A
56-599-65/4A
56-590-65/4A
56-590-65/4A
56-590-65/42
56-590-65/42
56-590-65/44
56-590-65/4A

476
476

PART NUMBER

1508-0153-610
1508-0103-610
1513-0221-002
1502-0104-005
1513-0102-002
1515-0229-005
1524-0470-002
1503-0102-003
1524-0750-002

1500-0689-905
1503-0102-003
1524-0470-002
1524-0470-002

1800-3191-406

1800-5100-521
1800-5129-101
1800-5129-101
1802-0478-008
1802-0220-008
1802-0150-004
1800-5100-522

1800-5129-103
1800-5129-102
1800-5100-523
1800-5129-104
1800-5129-102

1800-3248-001
1800-3248-001
1800-3218-800
1800-3409-201
2502-0000-001
2502-0000-001
2502-0000-001
2502-0000-001
2502-0000-001
2502-0000-001
2502-0000-001
2502-0000-001

4801-0000-003
4801-0000-003
4811-3406-200

SECTION

8



LOCATION DESCRIPTION PART NUMBER

0204 SPS-952-2 4801-0000-016
0205 Blue Top SPS1476 4801-0000-003
Q206 Junct Fet 2N5668 4811-0000-030
Q207 Blue Top SPS1476 4801-0000-003
DIODES

CR201D Diode varicap 4809-5420-600
CR202

CR203 IN4148 4805-1241-200
CR204 IN4148 4805-1241-200
CR205 IN4148 4805-1241-200
CR206 IN4148 4805-1241-200
CR207 IN4148 4805-1241-200

INTEGRATED CIRCUITS

ICc201 IF Sub System 3130-6056-500
IC202 TDA2002 AV 3130-5407-602
IC203 LM358N 3130-3167-909
FILTERS
XF201 xtal filter 2P 10.7MH=z 2705-3232-200
XF202 crystal filter 2705-1306-600
XF203 xtal filter 2P 10.7“Hz 2705-3232-200
CF201 cer filter CFU-455D2 2700-3209-500
Y202 crystal 10.245 MHz 2301-3151-601

MCCUO1RA, UOI1RB SECTION 8



8—2 TRANSMITTFR BOARD

LOCATION

DESCRIPTION

PART NUMBER

RESISTORS (all resistors are %W 5% unless otherwise noted)

R301A
R302A
R303
R304
R305
R306
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

CAPACITORS

C301
C302
C303
C304
C305

MCCUO1RA, UO1RB

22K

10K ohm

82K

47K

22K

10K comp %W 10%

820 ohm comp %W 10¢%
1K

270K

4.7K ohm

5.6K

330 ohm comp %W 102
2.2K comp %W 10%
4.7K ohm

1.5 meg

100 ohm

4.7K ohm

47 ohm

2.2K comp %W 10%
150 ohm comp %W J0%
33 ohm comp %W 10%
not used

15K

47K ohm

4.7K ohm

10K ohm

470K ohm

res var

330 ohm comp %W 10%
3.9 ohm comp %W 10%
2.7 ohm comp %W 10%
470 ohm

180 ohm comp

180 ohm comp

100 ohm carb comn
1K %W 10%

330 ohm comp %W 10%
1K

10K ohm

180 ohm comp

.2mf MC 12V +8-2 EC-12
100pf TC 10 50V
.01lmf CD +8-2 50V

-5-

4704-0223-032
4704-0103-032
4704-0823-032
4704-0473-032
4704-0223-03z
4700-0103-042
4700-0821-042
4704-0102-032
4704-0274-032
4704-0472-032
4704-0562-032
4700-0331-042
4700-0222-042
4704-0472-032
4704-0155-032
4704-0101-032
4704-0472-032
4704-0470-032
4700-0222-042
4700-0151-042
4700-0330-042

4704-0153-032
4704-0473-032
4704-0472-032
4704-0103-032
4704-0473-032
4751-3407-101
4700-0331-042
4701-0399-044
4700-0279-042
4704-0471-032
4701-0181-044
4701-0181-044
4700-0101-042
4700-0102-042
4700-0331-042
4704-0102-032
4704-0103-032
4701-0181-044

1502-0204-006
1525-0101-004
1503-0103-007

SECTTON 8°



LOCATION

C306
C307
c308
C309
Cc310
C311
cal12
C313
C314
C315
C316
€317
c318
C319
c320
c321
c322
C323
C324
C325
€326
c327
c328
Cc329
C330
C331
c332
€333
C334
C335
C336
C337
Cc338
£339
C340
C341
C342
C343
C344
C345
C346
C347
Cc348
C349
C350
C351
C352
353
C354
C355
C356

MCCUOLRA, UOILRB

DESCRIPTION

100pf TC 10 50V

.0lmf CD +8-2 50V
100pf TC 10 50V

100pf TM 10 50V HPO
4.7pf CD 10 NPO 500V
47pf RD 5 NPO 50V
180pf TM 10 50V NPD
.01 tub cer 30 25V
.005 mf CD +8-2 50V
120pf SM 50V LCO-17
47pf RD 5 NPO 50V
100pf SM 50V LCQ-17
10pf CD 10 NPO 500V
not used

.0022mf MY 10 100V
820pf SM 50V LCQ-17
.0lmf CD +8-2 50V

not used

100mf E 10V 85D Tyne [IJ
47mf E 16V 85D Type U
.1lmf CD +8-2 50V

47mf E 16V B5D Tyne U
.01 tub cer 40 25V
.0lmf MY 10 100V

.01 tub cer 30 25V
820pf SM 50V LCQ-17
.047mf MY 10 100V
22pf CD 10 50V NPO
2.2pf CD 10 NPQO 507V
5.6pf CD 10 NPO 5NNV
18pf CD 5 50V NPO
.47pf MUD 10 Type ™MC
10pf CD 10 NPO 590V
68pf RD 5 NPO 5NV
470pf CD 20 50V 75F
360pf SM 5 50V LCN-17
not used

1.5pf CD 25 NPO 51V
39pf CD 5 500V NPO
4.7pf CD 10 NPO 500V
.68pf MUD 10 Ty MC 209
8.2pf 10 500V NPO
Trimmer l-6pf

.001lmf CD 20 50V Z5F
.01 tub cer 30 25V
100pf SM 50V LCO-17
.01lmf CD +8-2 50V
.001lmf CD 20 50V Z5F
4700pf tub cer 30 25V
not used

.01 tub cer 30 25V

PART NUMBER

1525-0101-004
1503-0103-007
1525-0101-004
1539-0101-601
1500-0479-905
1524-0470-002
1539-0181-601
1538-0103-804
1503-0502-005
1506-0121-550
1524-0470-002
1506-0101-550
1500-0100-905

1508-0222-610
1506-0821-550
1503-0103-007

1513-0101-001
1513-0470-002
1503-0104-010
1513-0470-002
1538-0103-804
1508-0103-610
1538-0103-804
1506-0821-550
1508-0473-610
1500-0220-650
1500-0229-905
1500-0569-905
1500-0180-550
1510-0478-900
1500-0100-905
1524-0680-002
1523-0471-002
1506-0361-550

1500-0159-250
1500-0390-505
1500-0479-905
1510-0688-900
1500-0829-905
1517-0000-035
1523-0102-002
1538-0103-804
1506-0101-550
1503-0103-007
1523-0102-002
1538-0472-804

1538-0103-804

SECTINN

8



LOCATION

COILS

L301A
L302
L303
L304
L305
L306
L307
L308
L309
L310
L311
L312
L313
L314
L315
L316
L317
L318
L319
L320
L321
L322
L323
L324
INTEGRATED CIRCUITS

IC301
IC302

TRANSISTORS

Q301
Q302
Q303
Q304
Q305
Q306
Q307
Q308

DIODES
CR301A

CR302
CR303

RELAY
RY301

MCCUO1RA, UOlRB

DESCRIPTION

coil rf var tap

not used

not used

coil rf var (wht)
coil rf var (grn)
coil rf var (wht)
coil rf var (grn)
Ferrite bead

Ferrite bead

coil

coil

coil

ferrite bead

ferrite bead

choke LM-2

coil

coil

choke molded 1% turns
choke bead

choke rf .luhy 17MRILN
choke rf 22uhy 17H229
choke LM-2

ferrite bead

ferrite bead

IC LM358N
IC reg 8.0V LM341

Blue top SPS1476
Blue Top SPS1476
RF pwr

Pwr SRF 1044K
Pwr rf
Darlington D4001
SPS-052-2
SPS-952-2

Diode varicap
not used
Diode SIL IN5401

Relay 12V

-7=

PART NUMBER

1800-3247-201

1800-3191-404
1800-3191-405
1800-3191-404
1800-3191-405
2502-0000-001
2502-0000-001
1800-3152-029
1800-3152-019
1800-3152-019
2502-0000~001
2502-0000-001
1803-5125-902
1800-3152-009
1800-3152-030
2502-5125-907
2502-3254-101
1802-0108-008
1802-0220-008
1803-5125-902

2502-0092-001
2502-0000-001

3130-3167-909
3130-0000-023

4801-0000-003
4801-0000-003
4704-3169-605
4804-3169-607
4804-3402-301
4814-0000-002
4801-0000-016
4801-0000-016

4809-5420-600

4806-0000-013

4500-3251-900

SECTION 8



VARIABLE PARTS FOR MCCUOIRB

(470-512 MHz)

LOCATION

Cc204

C345
C346
C347
L205
L206
L212
L213
L215
L216

MCCUO1RA, UOLRB

DESCRIPTION

20pf CD 10 NPO 500V

3.3pf CD 10 NPO 599V
.47pf MUD 10 Type '1IC
8.2pf CD 10 NPO 500V

coil
coil
coil
coil
coil
coil

rf
rf
rE
rf
rf
rf

var

var

var

var

var

var

PART NUMBER

1500-0200-650

1500-0339-905
1510-0478-900
1500-0829-905
1800-5129-105
1800-5129-106
1800-5129-107
1800-5129-106
1800-5129-108
1800-5129-109

SECTION
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8-3 ON/OFF INDICATOR BOARD 501-176

LOCATION DESCRIPTION PART NUMBER
RESISTORS
R401 470 ohm 4704-0471-032
R402 470 ohm 4704-0471-032
DIODES
CR401 LED Red 4810-1282-~900
CR402 LED Red 4810-1282-900

MCCUOLRA, UO1RB -9- SECTION 8



8-4

CONTROL BOARD

LOCATION

RESISTORS

R701
R702
R703
R704
R705
R706
R707
R708
R709
R710
R711
R712
R713
R714
R715
R716
R717
R718
R719
R720
R721
R722
R723
R724
R725
R726
R727
R728
R729
R730
R731
R732
R733
R734
R735
R736
R737
R738
R739
R740
R741
R742
R743
R744

MCCUO1RA, UOLRB

DESCRIPTION

22K

22K

22K

10K ohm

470 ohm

10K ohm

4.7K ohm
22K

22K

22K

10K ohm

470 ohm

10K ohm

4.7K ohm
22K

22K

22K

10K ohm

470 ohm

10K ohm

4.7K ohm
not used
470 ohm

470 ohm

22K

4,7K ohm
47K

res var

1K

1K

10K ohm

10K ohm

4.7K ohm
220 ohm

3.3 meg

220 ohm

10K ohm

1.5 meg

22K

1K

220 ohm

33K

33K

33K

-10-

PART NUMBER

4704-0223-032
4704-0223-032
4704-0223-032
4704-0103-032
4704-0472-032
4704-0103-032
4704-0472-032
4704-0223-032
4704-0223-032
4704-0223-032
4704-0103-032
4704-0471-032
4704-0103-032
4704-0472-032
4704-0223-032
4704-0223-032
4704-0223-032
4704-0103-032
4704-0471-032
4704-0101-032
4704-0472-032

4704-0471-032
4704-0471-032
4704-0223-032
4704-0472-032
4704-0473-042
4751-3407~101
4704-0102-032
4704-0102-032
4704-0103-032
4704-0103-032
4704-0472-032
4704-0221-032
4704-0335-032
4704-0221-032
4704-0103-032
4704-0155-032
4704-0223-032
4704-0102-032
4704-0221-032
4704-0333-032
4704-0333-032
4704-0333-032

SECTION 8



LOCATION DESCRIPTION PART NUMBER

R745 1.5 meg 4704-0155-032
R746 470K 4704-0474-032
R747 100 ohm 4704-0101-032
R748 2.2K 4704-0222-032
R749 10K ohm 4704-0103-032
R750 not used

R751 not used

R752 not used

R753 not used

R754 not used

R755 not used

R756 not used

R757 100K 4704-0104-032
R758 not used

R759 not used .

R760 10K ohm 4704-0103-032
R761 not used

R762 33K 4704-0333-032
R763 33K 4704-0333-032
R764 33K 4704-0333-032
R765 not used

R766 not used

R767 not used

R768 not used

R769 15K 4704-0153-032
R770 not used

R771 not used

R772 1K 4704-0102-032
R773 220 ohm 4704-0221-032
R774 8.2K 4704-0822-032
R775 not used

CAPACITORS

Cc701 .068mf MY 10 100V 1508-0683-610
c702 .068mf MY 10 100V 1508-0683-610
Cc703 .068mf MY 10 100V 1508-0683-610
C704 22mf E 10V 85D Type U 1513-0220-001
Cc705 22mf E 10V 85D Twvne U 1513-0220-001
C706 .0lmf MY 10 100V 1508-0103-610
c707 not used

Cc708 1000mf E 16V Type U 1513-0102-002
C709 .002mf CD 20 50V Z5F 1523-0202-002
Cc710 .002mf CD 20 50V Z5%7 1523-0202-002
c7ll .002mf CD 20 50V Z5F 1523-0202-002
C712 .002mf CD 20 50V Z5F 1523-0202-002
cirl3 .0lmf MC 8=2 BC-12 1502-0103-006
C714 100mf E 16V 85D Tvrpe U 1513-0101-002
C715 not used

C716 not used

MCCUOLRA, UOLRB -11- SECTICN 8



LOCATION

c717
C718
Cc719
C720
Cc721
Cc722

TRANSISTORS

0701-708
0709
0710
0711
0712

0713-717
0718
Q719
Q720

DIODES

CR701-717
CR718
CR719
CR720
CR721
CR722

LD701

LD702
LD703

MCCUOL1RA, UOQLRB

DESCRIPTION

not used
not used
not used

22mf E 10V 85D Type U

.22mf 5 100V

.luf CD +8-20 12V BC-12

SPS952

Wt top SPS1539
SPS952

SPS952

Wt top SPS1539
SPS952

not used

not used
SPS952

Diode SIL IN4148
not used

not used

not used

Diode Sil IN4148
Diode Zener IN5231R

Diode LED Red

Diode LED Red
Diode LED Red

-12-

PART NUMEER

1513-0220-001
1508-0224-510
1502-0104-006

4801-0000-010
4801-0000-060
4801-0000-010
4801-0000-010
4801-0000-060
4801-0000-010

4801-0000-010

4805-1241-200

4805-1241-200
4808-0000-031

4810-1282-900

4810-1282-900
4810-1282-900

SECTINM
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8-5 MA-116
LOCATION DESCRIPTION PART NUMBER

RESISTORS (all resistors are %W 5% unless otherwise noted)

R601 200K var 4571-0204-007
R602 200K res mf 4709-3402-491
R603 301K res mf 4709-3402-402
R604 348K res mf 4709-3402-403
R605 453K res mf 4709-3402-404
R606 348K res mf 4709-3402-403
R607 453K res mf 4709-3402-404
R608 not used

R609 not used

R610 1K 4704-0102-02"
R611 330K 4704-0334-022
R612 220K var 4751-0224-002
R613 39K 4704-0393-032
R614 47K 4704-0473-032
R615 560K 4704-0564-032
R616 2.2K 4704-0222-032
R617 22K 4704-0223-03"
R618 10K var 4751-0103-092
R619 47K 4704-0473-032
R620 10K 4704-0103-032
R621 4.7K 4704-0472-032
R622 47K 4704-0473-032
R623 820K 4704-0824-032
R624 680K 4704-0684-032
R625 10K 4704-0103-032
R626 680K 4704-0684-032
R627 100K 4704-0104-032
R628 1K 4704-0102-0232
R629 180 4704-0181-032
R630 820 4704-0821-032
R631 150 res comp %7 10% 4700-0151-042
R632 100K 4704-0104-032
R633 15K 4704-0153-032
R634 100K 4704-0104-032
R635 100K 4704-0104-032
R636 2.2K 4704-0222-032

CAPACITORS

C601 2700pf 5% 1504-0272-505
C602 2700pf 5% 1504-0272-505
C603 .Imf 12V 1502-0104-006
C604 .0039mf 5% 1508-0392-510
C605 .0039mf 5% 1508-0392-510
C606 .0039mf 5% 1508-0392-510
Cc607 J1mf 12V 1502-0104-006
C608 .001mf 5% 1508-0102-510
Cc609 lmE 12V 1502-0104-006

MCCUOl1RA, UOlRB =13~ SECTION 8



LOCATION

C610
C611
celz
C613
C6l4

INTEGRATED CIRCUITS

IC601
IC602
IC603

DIODES

CR601
CR602
CR603
CR604

TRANSISTORS

0601
Q602

MCCUOILRA,

UOLRB

DESCRIPTION

47mf 10V
.001Imf 5%
2.2mf tant
1mf tant
Imf

TL-082/LF353N
TL-082/LF353N
LM358N

not used
IN4148
IN4738A
IN4148

SPs-952
SPS-952

-14-

PART NUMBER

1513-0470-001
1508-0102-510
1515-0229-005
1515-0010-003
1513-0010-004

3130-3167-912
3130-3167-912
3130-3167-909

4805-1241-200
4808-0000-009
4805-1241-200

4801-0000-010
4801-0000-010

SECTION #



8-6 MA-121 TONE ENCODER BOARD

LOCATION DESCRIPTION PART NUMBER

RESISTORS (all resistors are %W 5% unless otherwise noted)

R601 200K var 4751-0204-007
R602 200K res mf 4709-3402-401
R603 301K res mf 4709-3402-402
R604 348K res mf 4709-3402-403
R605 453K res mf 4709-3402-404
R606 348K res mf 4709-3402-4013
R607 453K res mf 4709-3402-404
R608 not used
R609 not used
R610 470 ohm 4704-0474-032
R611 330K 4704-0334-032
R612 - R616 not used
R617 22K 4704-0223-032
R618 10K var 4751-0103-002
R619 47K 4704-0473-032
R620 not used
R621 not used
R622 not used
R623 680K 4704-0684-032
R624 330K 4704-0334-032
R625 not used
R626 330K 4704-0334-032
R627 not used
R628 1K 4704-0102-032
R629 180 4704-0101-032
R630 820 4704-0821-032
R631 150 res comp %W 10% 4700-0151-042
CAPACITORS
C601 2700pf 5% 1504-0272-505
Cce02 2700pf 5% 1504-0272-505
C603 - C606 not used
Cc607 Llmf 12V 1502-0104-006
C608 not used
C609 imf 12v 1502-0104-006
C610 47mE 10V 1513-0470-001

INTEGRATED CIRCUITS

IC601
IC602
IC603

DIODES
CR603

MCCUO1RA, UOLRB

TL-082/LF353N
TL-082/LF353N
LM358N

IN4738A

-15-

3130-3167-912
3130-3167-912
3130-3167-909

4808-0000-009

SECTION 8



8-7 CHASSIS ASSEMBLY

LOCATION

R2
R3
cl
c2

SPKR1
SWl
FSl1

MCCUO1lRA, UOLRB

FTC-1 thru FTC-20

DESCRIPTION

ELECTRICAL COMPONENTS

7.5K, squelch control
5K, volume control
.01mfd, mylar
.01lmf,ceramic
.001lmfd, feed-thru
speaker

switch (part of R3)
fuseholder

fuse 3 amp 3AG 250V
conn. ant.

MECHANICAL COMPONENTS

bracket, heat sink
bracket, pcb
panel, front
handle, panel
cover, btm

lug sclder
bonding strap
label, rvde
label, transmit
label, control
label, receive
shield, btm
shield, pcb tep
shield, peb btm
mask, grille
spacer - I.C.
screw 2-56 x 1/4 BH
screw 4-40 x 3/16 BIND
screw 4-40 x 5/8 BIND
screw 6-32 x 5/16 PHIL
screw 4 x 3/16 AB Hex
screw 4 x 1/4 AB H
screw 10-32 x 5/8 BIND
screw 6-32 x 5/16 TAP
clip, xtal

washer int

washer no. 10 splitlock
washer solder

kepnut 4-40 x 1/4 CAD
heatsink

wire tie,knitlok
chassis, MCC, MCCR
shield, MCCR

cover, btm MCCR

panel, top

panel, sub

knob

-16-

PART NUMBER

4750-1230-306
4750-1230-305
1508-0103-610
1501-0103-009
1521-5129-890
1301-3414-290

2100-0000-003
5106-0000-003
2105-0000-020

1400-1421-700
1400-3413-100
1405-6413-001
1407-3413-601
1413-5425-300
2102-0000-008
2110-3414-510
2507-1419-800
2507-1419-900
2507-1420-000
2507-1420-100
2508-5425-400
2508-5425-500
2508-5425-600
2514-3414-309
2800-3413-300
2801-0250-001
2803-0187-001
2803-0625-001
2804-0312-010
2808-0187-0N6
2811-3185-500
2822-0625-001
2824-0312-028
2830-1420-701
2841-0000-002
2843-0000-008
2844-0000-001
2852-0440-001
5400-3407-201
6005-0000-002
1403-7407-100
2508-6412-700
1414-5425-300
1405-6412-400
1405-5426-400
2402-3414-100

SECTION 1%



8-8 HELICAL PRESELECT BOARD

LOCATION DESCRIPTION PART NUMBER
COILS

L3901 coil rf wvar 2800-5129-101
L302 coil rf var 1800-5129-101

VARIABLE PARTS FOR MCCUOIRB (470-512 MHz)

L901 coil rf wvar 1800-5129-105
L902 coil rf wvar 1800-5129-105

MCCUOLRA, UO1RB -17- SFCTION 8



