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1.1 GENERAL

Frequency BRanges:

Nurber of Channels:

Tx/Bx Spacing:

Tz/Rx to Antenna
Insertion Loss:

Rx Isolation at Tx
Frequency:

Operating Modes:

Solid State CTCSS:

Duplexer:

Time-Out-Timer:

Carrier Delay:

Applicable
Documents:

Temperature Range:

Dimensions:

Weight:

Section 1: Specifications

450-470 MH=z
1

5 MHz

1.5 dB max.

60 dB min.

Repeater and/or - Base
Station (swiich selec-
table)

Tunable; separate en-
code and decode cir-
cuits; single tone
frequency standard;
second tone optional

Internal

2=~10 minutes (adjust~
able)

0~5 seconds
able)

(adjust-

The following docu-
ments form a part of
these specifications
to the  extent speci-
fied herein:

FCC parts 21, 20, 93

~30°C to +60°C
Height Width Depth
Helght

128 12.51n
12.7 31.75 31.75Cm

1.2 TRANSMITTER PERFORMANCE

RF Power Output at
Duplexer Antenna
Port:

Spuricus and
Rarmonic Output:

Frequency Stability:

20 Lbs. (9.07 kilo-
grams)

Internally adjustable
to 20W

~30 dBe

*2.5 parts per million
over the voltage and
temperature range

Modulation:

FM Hum and Noise

{Base Station Mode):

Audio Response:

Audio Distortion:

18F3, #5 kHz deviation

-50 dB max. {(Ref. 3
kHz Dev)
Linear deviation in

the repeat mode up to
45 kHz max.

Pre~emphasis (+1 to =3
dB) of +6 dB/octave
from 0.3 to 3 kHz

3%

1.3 AECEIVER PERFORMANCE

EIA 12 dB SINAD:

20 dB QUIETING:

Intermcedulation
Response
Attenuation:

EIA Belectivity:

Spuricus Rejection:

Image ReJection:

Frequency Stability:
Audio Output:
Audio Freguency

Response;

Audio Distortion:

.35 uv (~116 dBm) max.
at BRx input port

42 uV (~114.5 dBm} at
antenna port

.5 uv (~113 d4Bm) max.
at Rx input port

8 uvV (=-111.5 dBm) at
antenna port

86 dB min.

80 dB min. {25 kHz
channel spacing)
70 dB min.

70 dB min.

+5 parts per million
max. over the voltage
and temperature range

3 Watts into 3.2 ohm
speaker

Deemphasis 6 dB per
octave (+2, ~8 dR) 0.4
to 3 kHz.

5% max.

1.4 POWER RBEQUIREMENTS

AC Power Input:

AC Power Protection:

120/240 VAC *20%,
50/60 Hz, 85 ¥ max.

3 AG 4 A (120 V) or 2
A (240 V) fuse

Specifications Subject to Change Without Notice



Section 2: General Information

2.1 REPEATER DESCRIPTION

The Desktop Repeater is a completely solid-
state FM system capable of 20 watts RF power
output and operates from 120 wvolts or 240
volts of AC (50 or 80 Hz). The unit is
unique in that it converts to a repeater
and/or a base station at the touch of a but-
ton. All controls are located prominently on
the front panel for operator ease. The stan~-
dard repeater is a single~tone, tone—-accessed
system with a second tone available as an op~
tion or as a field iastallable kit (022-3844-
269). Ia addition, each repeater has a3 Time-
Out-Timer (TOT), adjustable for 2 to 10 min-
utes, to prevent excessively long traosmis-
sions and promote more open and efficient use
of the frequency channel. An external
audio/control connector is available as an
opticn or may be ordered as a field ianstall~-
able kit (022-3897-027).

The Desktop Repeater was designed to be user
friendly. All of the o¢perating controls are
located on the front panel for user coanve~
nience and indicator lights, also located on
the front paneil, iliuminate to display se-
iected functions. The three baslc modes

available to the operator through the Desktop
Repeater are: : .

® the Base Staticn Mode
® the Repeater Mode
¢ the Base Station/Repeater Mode

Refer to the Operation Section of this manuatl
for further information on each of these
modes.

2.2 REPEATER IDENTIFICATION MARKING

For repeater identification, a sticker 1is
attached to the hottom of the repeater. This
sticker identifies the repeater model, re-
vision letter, manufacture date, plant loca-
tion and warranty number.

Example:
Revision Manufacture Warranty
Model Letter Date Plant Number
I
; | | |
600 A 023 R 01301

MHJ::T_J L“f:ﬁ__

Month Year




Section 3: Operation

3.1 GENERAL

The controls of the DPesktop Repeater have
been designed to provide the operator with
easy access to all available functions, In-
dicator Jights show the mode of operation
selected, and status lights on the upper dis-
play strip indicate the operating status of
the unit at any given moment. Before oper-
ating the Desktop Repeater, it is suggested
that you review the following procedure for a
better understanding of all of the opera-
tional modes possible with this unift.

3.2 ACTIVATION

The unit is placed in operation by simply
pressing the power on/off switch located on
the right side of the control panel. The
display light directly above the power switfch
should illuminate when the unit is on. Se-
lect the desired mode of operation by fol-
lowing one of the three procedures listed
below.

3.3 WMODES OF OPERATION

3.3.1 REPEATER OPERATION MODE

In the repeater mode, the unit allows all of
the mobile and handheld units utilizing the
repeater to communicate with cne ancther.
The repeater operator, however, caanot commu-
nicate with these units. Both. the transmit
tar on the microphone and the front panel
saquelch control are disabled in this mode
(the squelch function is controlled by a
preset internal sguelch control). The oper-
ator can monitor repeater activity by pulling
out the wvolume control kneb (the volume in-
dicator light will illuminate) and adjusting
it to a comfortable listening level.

Channal Transmit
Busy Light
Spaghar (Grean} Light{Red}

Indicator

Repeater COperating Procedure

a. Depress the mode switch labeled "RPT"
(the indicator light will! illuminate).

Check to make sure that the "BASE"
switch 1s not activated.
b. if repeater activity monitoring is de~

sired, pull ocut the volume contreil knob
(the volume indicator light wil]l illu-
minate).

[« Verify that the red squelch indicator
light is not illuminated. In this oper-
ational mode the squelch function is
controlled by a preset internal squelch
control.

3.3.2 BASE 3TATION OPERATION MODE

In the base station mode, the repeat fupnction
is disabled and the unit operates as a typi-
cal fized location transceiver. The operator
can communicate directly with any mobile or
handheld unit within the system; however,
these units cannot communicate with one an-
other through the repeater. In this wmode the
operator controls both the volume and squeich
functions. The operator transmits to unics
within the system by depressing the transwmit
bar on the base of the microphone and
speaking into the screened portion of the
micrephone (the unit's receiver is disabled
when the transmitter is activated). To re-
ceive a reply, release the transmit bar.
NOTE: The transmit bar is mechanically inter-—
locked with the tone monitor bar on the
microphone so that the monitor bar must be
depressed before the transmit bar can be ac-
tuated. This insures that the operator dis-
ables the tone sgueich and monitors the chan~
nel prior to making a transmission.

Tone Pawer On/Off
Indicatar Indicgtor
Lights {Amber) Light

_CZ:::ZI:Z:Z:ﬁ‘

Powar On/0ff
Switeh

e e Tt e e
e e e e s

=
TR PR ikinitne s
T e

/

Micraphons
Socka?

4 Velume

Cantrol Cantrod
Votums Stuaich
indlcator indicator
Light Light

Squalch

Modée Tene
Selector Selector
Swit¢has Switches

Figure J-/



Base Station Operating Procedure

a. Depress the mode switch labeled '"BASE"
(the indicator light will illuminate}.
Check to make sure that the "RPT" switch
is not activated.

b. Turn the squelch c¢ontrol completely
counterclockwise and adjust the voiume
contrel to a comfortable listening level
(if the tone squelch is in use, depress
the tone menitor bar on the microphone
for this and the following step). A
hissing noise should be heard if the
channel is not in use.

c. Rotate the squelch control clockwise un-
t1i1 the hissing noise jis stopped.

d. To transmit, depress the microphone
tranasmit bar and speak in a normal voice
into the microphone grille.

3.3.3 BASE STATION/REPEATER OPERATION MODE

The combined base station/repeater mode of
operation allows the handheld and mobile
units within the system to converse with one
another through the repeater as well as with
the base station operator. In this mode the
front panel squelch control is disabled and
the squelch funetion is controlled by a pre-
set internal squelch control. The operator
transmits to units within the system by de-
pressing the transmit bar on the base of the
microphone (the unit's receiver is muted when
the transmitter is activated). To receive a
reply, release the transmit bar. With the
unit set in this mode, the operator will also
be able to monitor all repeater activity.
The transmit bar is mechanically interliocked
with the tone moniter bar on the microphone.
As a result, the monitor bar must be de-
pressed before the transmit bar can be actu-
ated. This instures that the operator dis~
ables the tone squelch and monitors the chan—
nel prior to making a transmission.

Base Station/Repeater Operating Procedure

2. Depress both the "BASE" and "RPT" mode
switches on the front panel. The red
indicator lights adjacent to those but-
tons will illuminate.

b. Verify that the red squelch indicator
light is not illumipated. In this oper-

ational mode the squelch function is
controlled by a preset internal sguelch
control.

[ To transmit, depress the microphone
transmit bar and speak in a normal
voice. Depressing the transmit bar dis-

ables the unit's receiver and als¢o in-
terrupts the repeater function.

3.4 TRANSMIT INDICATOR LIGET

The red transmit indicator light illuminates
each time the transmitter is keyed by the op-
erator, or when one of the mobile or handheld

units in the system kevs the
through the repeater.

transmitter

3.5 CHANNEL BUSY INDICATOR LIGHT

The green channel busy light will be illumi=-
nated any time the unit's receive channel is
in use. It should be noted that transmis-
sions from nearby systems, operating on the
same frequency, may also illuminate the husy
light. With the tone squelch activated, the
channel busy light will still illuminate for

uncoded signals, even though these trans-
missions will not be heard in the loud-
speaker. If the unit is in the base station
only mode, constant illumination of the busy

light may indicate improper adjustment of the
squelch control knob (rotation too far coun-
terclockwise). For proper threshold squelch
adjustment see the section on squelch con~
trol. :

3.6 VOLUME CONTROL

The volume contreol is used to adjust the
level of the sound heard from the loudspeak-
er. Counterclockwise rotation decreases the
volume level, while turning the control
clockwise will cause an increase. In the Re-
peater mode ¢f operation, no sound will be
present at the loudspeaker if the volume con-
trol switch is pushed in. To monitor re-
peater activity in this mode, pull the volume

contrel switch out and adjust the volume
level normally.

3.7 SQUELCH CONTROL

The unit is equipped with a front panel

squelch control; however, this control is ac-
tivated only in the Base Station mode. In
the Base Station/Repeater and Repeater modes,
the squelch function is controlled by a pre-
set internal squelch.

When the Base Station mode is selected, the
front panel squelch control is used to guiet
the receiver in the absence of a received
carrier. In the extreme counterclockwise
position the receiver is unsquelched, and
(unlegs there is a transmitted carrier on the
channel or CTCS8S is activated) there will be
noise at the loudspeaker. Rotating the
squelch control in the clockwise direction
guiets the receiver. The position at which
receiver noise becomes undetected is called
the threshold sgqueleh position. Occasional
noise bursts at this setting may cause the
receiver to chatter {continuous opening and
closing of the audio output). A slight
clockwise rotation should overcome the re-
ceiver chatter. The extreme c¢lockwise posi-

tion is the tight squelc¢h position. At this
control setting it will reguire a stronger
signal to open the audio output. It should

be noted that the squelch control will estab-
lish the threshold signal level at which a
decoded signal will be heard and/or re-
peated,

3.8 TONE SQUELCH (CTCSS)

When the continuoué tone "coded" squelch
system (CTCS8) is activated, the receiver



will te wunsquelched only by itransmissioons
which are coded with the proper suraudirle
tone, All units come equipped with one tone
(Tone A) as a srtandard feature. 4An oprionatl
second tone (Tone B) is available and gives
the operator a choice of three possible tone
modes (Tone A only, Tone B only, and Tones A
and B).

To place the unit in either the Tone & only
or Tone B ounly mode, depress the button cor-
responding to the desired tone. The red in-
dicator iight next to the button will illum-
inate (verify that the indicator light for
the other tfone is off). In either of these
modes, the selected tone will be transmitted
when the transmitter is keyed and the re-
ceiver will unsquelch only for properly coded
transmissions. The amber tone indicator
tights on the status light strip will illum-
inate the corresponding display when Tone A
or Tone B is transmitted or received.

To place the unit in the Tone A& and Tone B
mode, depress both the Toone A and Tone B but-
tons and check to see that the red light ad-
jacent to each is illuminated. In this mecde,
transmissions c¢oded with either Tone A or
Tone B will unsguelch the receiver. The am~
ber status light corresponding to the re-
ceived tone will illuminate when a coded
transmission is received. Transmissions gen-
erated viaz the repeat functicn will be en-
coded with a regenerated A or B tone corres~
ponding to the received tone., Transmissions
generated through the microphone will automa-

tically be encoded wich core A when oo
tones are selected.
NOQTE: If the tone squelch is activated, (0w

¢hannel must be monitored prior (o transmit-
ting. To disable the tone squelch and moni-
tor channel activity, simply depress the ron-
itor bar located on the base of che micro-
phone. The monitor bar can be locked in the
monitor position by depressing the bar and
pulling it forward until it locks. Repeater
operation will not be affected when the moni-
tor bar is depressed.

3.9 TRANSMIT/MONITOR BARS

Located on the base of the microphone (figure
3-2), the transmit and monitor bars azallow
communication with the system's handheld and
mobile radios (the bars are both disabied in
the Repeater only mode). The transmit and
monitor bars are mechanically interlccked so
that the meonitor bar must be depressed before
the transmif bar can be actuated. This ag-
sures that the operator will disable the tone
squelch fanction and monitor the channel
prior tc making a transmission. Depressing
the monitor bar and then pulling it forward
will iock it in the meonitor position. .

To transmit, depress the monitor bar and lis-
ten for channel traffic. If the channel is
clear, depress the transmit bar and speak in-
to the microphone grille ipn a normal tone.
Release the transmit bar immediately after
speaking so that a reply may be heard.

NOTE: This microphong containg an amplifier, preset
at manufacture, requiringne field adjustmant,

Part # 250-0742-002
Figure 3-2



Section 4: Circuit Description

4.1 EXCITER BOARD

The transmit frequency 1is determipned by
erystal Y1 located in the base circuit of the
oscillator. Ql is a c¢rystal controlled
oscillator with its collector circuit tuned
to three times the crystal frequency. A var-
iable inductor, L1, in series with the cry-
stal is used to adjust the transmit frequen-
eV e A varactor diode, CR1, in series with
the crystal and Ql, is used for Ifreguency
modulating the oscillator, hence the trans-
mitter. G2 is a tripler, and Q3 a doubler,
inereasing the multiplication factor to 18.
Two test points, R9 (TP1) and R13 (TP2) are
provided in the emitter circuit of the multi-
plier stages, and are used for observing the
peak emitter voltage while tuning., Multiple
tuned circuits between the oscillator and
multipliers enhance the suppression of the
crystal and multiplier products. Q4 is the
driver stage, and amplifies the FM signal to
a2 level adequate for driving the final siage
amplifier, Q5, to over the rated wattage. A
low pass filter in the collector circeuit of
the final amplifier (Q5) provides matching to
the R.F.Amplifier module, and assists in the
suppression of spurious radiation.

CR2 is a zener diode supplying 8.8 volts to
posistor RTI1. RT1 is a 33 ohm heater for
erystal Y1. Q6 and Q7, along with their
asgocilated components, provide protection for

MOD
!NPUT> I

CR2 by placing a short across CR2 when RTL
first turns on.

When a TTL level voltage (+2.85V to +5.0V) is
applied to the key line (J1-8) the base of Q9
goes high causing 1t to copduct. This in
turn pulls the base of Q8 low allowing it to
conduct, supplying voltage to the exciter
cireuits, Ul serves as a voltage regulator
to sgupply the c¢rystal controlled oscillator
with a regulated 8 volts. The tripler, dou-
bler, and driver stages are powered by the
switched 13.8 volts while the final stage is
supplied directly from the power supply.

The audio input to the transmitter enters at
J1~1 and develops across the deviation con-
trol, R21. The bias of CR1 varies at the
rate of the modulated input as doeg the ca-
pacitance. This causes the frequency of the
osclllator to vary at the modulated input
rate to produce the desired freguency modula-
tion. The small frequency shift of the os-
cillator is also multiplied by eighteen to
produce the #5 kHz of deviation. Variable
resistor R21 adjusts the level of the modu~
lated input applied to the varactor diode and
consequently the deviation of the transmit-
ter. The standard deviation is #5 kHz and
the transmitter should be adjusted so that
the peaks of the modulatipg signal do not
cause the deviation to exceed that figure (no
limiting action is provided by the transmit-—
ter circuitry).

r"—'(TO RF AMPLIFIER

0SC. TRIPLER DOUBLER DRIVER RF
N TRIPLER ] ngn
Q3 Qs
LA ) Qi a2 as
j-_,- +6 12,2 VDG
vDC ay TRANSMITTER
REGULATOR A+ SWITCH
Ul 08-09
0
13.8V0C
Figure 4~/



4.3 RECEIVER BOARD

Most of the active devices in the receiver
are connected in a series parallel configura-
tion across the power source. The supply
voltage (13.8 VDC) filows through switching
transistor Q13 and is regulated by Q12 fo 9.5
V. Variable resistor R45 is used to adjust
this voltage.

The received signal from the antenna is fed
to the input stage of the receiver, RF ampli-
fier Q1, through a two pole bandpass filter
comprised of helical resonators 13 and Ld4.

Cl provides impedance matching to the antenna

{input of the filter) and C5 provides match-
ing to the RF amplifier (output of the fil-
ter). Q1 is a common emitter RF amplifier.
The amplified RF signal a2t the collector of
Ql is coupled to the base of mixer transis-
tor, Q2, through a two pole helical filter
comprised of L6 and L7, Q4 is a crystal con-
trolled oscillator, with its collector tuned
to three times the crystal frequency. (A
third overtone crystal is used with this os-
cillator.) The receiver frequency is deter-

mined by a crystal (Y2) located in the base .

circuit of the oscillator and heated by a 33
ohm thermistor (RT1). A variable inductor
(L11) in series with the crystal is used to
set the receive channel on freguency. The
cutput of the oscillator (38Fg) is fed to a
tripler, @5, and the resulting output signal
(9¥y) is capacitively coupled to the emitter
of the mixer, Q2. The difference frequency
of 21.4 MHz (the first I.F.) is selected by
three series two pole crystal filters (FL1,
FL2, and FL3) and amplified by the I.F. am-
plifier Q3. The output of Q3 is taken from

its collector, and fed to a multipurpose in-
tegrated circuit U1l.

Ul operates as an I.F., amplifier, osciliator,
mixer, limiter, detector, amplifier, and in
addition has a2 Schmitt trigger circuit that
is used to activate the signal present indi-
cator, The crystal Y1, in the ecircuit of
pins 1 and 2, sets the frequency of the sec-
ond oscillator to 20.945 MHz, and the second
I.F.of 455 kHz is filtered by ceramic filter
FL4. Inductor L10 tunes the detector to 485
kHz, and the detector output is taken from
pin 9, and developed across the discriminator
output level contrel (R22). Q9 serves as an
amplifier/buffer, supplying the audio/control
board (pin 5 of J3) with the final amplified
discriminator output.

Depending on the operating mode, squelch ad-
justment 1is made either on the audio/control
board (B53) or by the front panel squelch
control (R7). The squelch control is part of
a voltage divider network and controls the DC
voltage to the Schmitt trigger input at pin
12 of Ul. The output of pin 13 is used o
activate the signal present light (DS1) and
"front panel channel busy indicator through
switching transistors Q6, Q7, and Q8. With
ne signal present, pin 13 supplies the base
of Q8 with sufficlent voltage to cause it to
conduct, thus shutting off Q7 and Q6. Upon
receipt of a sigpal, pin 13 goes to ground
and Q8 stops conducting. This switches on
both Q6 and Q7 by supplying voltage fo their
bases. Q6 causes pin J3-8 to sink to ground,
thus removing the current supplied thru puli=-
up resistor RE3. Q7 allows the signal pre-
sent light (DS1) to 1lliuminate.

. FLL-FLY
ANT RE FIRST ' XTAL iF INDICATORS
?NPEI'P‘I{M AMe —  MIXER 1 FILTER AP - 1 as,07,08
at a2 20.4 MHz Q3
' 9.8V
i 1 (MIDPOiNT
RECEIVER , BV 4.8V Tygical) OISCRIMINATOR
| FEese T | Teeem Rmuf_j}’ca‘ awesirien = outeut
TRIPLER s _ o
24 o12~13 | @
Y2 B3

485 kMg {— MMEM
FILTER i| sauelch et
Tl et = m——— — :
| tE MIXER
I VA LiteR | pETECTOR [ oo | ] !
s [ .
S [ -
Y 2N
!%—Il- recever | U1
o5

Figure 4-2



4.3 AUDIO/CONTROL BOARD

The audio/control board is a multifunetion
board containing the audio processing circui-
try, the switching control logic circuits,
the time-out-timer, and the plug~in tone
squelch modules. Adjustments for the time~
out-timer (H3), the internai squelch control
{R53), and the carrier delay, often referred
to as hang time (R11), are easily accessible
and clearly labeled. The board receives a
regulated 13.8 volts DC from the unit's power
supply and a fourteen pin connector {(J8), on
the audioj/control hoard, can be interfaced
with an optional connector on the rear panel
to allow for external audlo control. As
standard equipment the board contains encode
and decode modules, inserted into connectors
J7 and J4 respectively, for tone "A". Encode
and decode modules are available for tone
"B", as an option, and are inserted into con-
nectors J6 and J5 respectively.

The dJdiscriminator output from the receiver
board i1s fed into the audio/control board at
pin 5 of J2. The tone "A" decode module and
U5 form a deemphasis network, with the tone
module acting as a high pass filter and UB as
a band pass filter. The resulting signal
leaves U5, via pin 14, and enters Y10-A at
pin 1 (see figure 4-4). The silgnal then
passes through a series of switches where it
1s routed to the transmitter in the repeat
mode, and/or to the audio amplifier, (U19)
for use as local audio.

10 is a quad analog switch which uses the
control logic inputs to determine the audio
gignal path. ¥hen the local audio is acti-
vated, the signal is routed through switches
U10-A and U10-C to the front panel volume
control {(R8). Audio from the wiper on the
volume control is returned to the audic con-
trol board via pin 12 of J3 and is then fed
through Cl19 to the audio amplifier (U19) at
pin 8. The output of U1g is taken from pin
12 and is directed to the 3.2 ohms speaker
through €13 and pin 23 of J3. The amplified
audico is sufficient to produce over 3 watts
of audio for local monitoring.

With the unit in the Repeat mode or Base
Station/Repeat mode, the audio from pin 14 of
U5 is routed through switches U10-A and Ul1D-B
of the gquad analog switch Ul0. The signal
then enters UI8, through R25, C20 and R37, at
pif 2. Quad Operational Amplifier, U18, and
its assoclated components serve as a limiter/
preemphasis network supplying audio to the
exciter. U18-A and U18-B, ajong with their
assoclated circuitry, comprise a high pass
filter. The filtered signal is then applied
to U18~C which funetions in conjunction with
a diode limiter made up of CR2, CR3, CR4, and
CR5. VWhen the signal level at pin 6 of UL8-C
exceeds 2 volts peak-to-peak, signal limiting
action begins., UL18~-D and its associated cir~
cuitry are used as a2 low pass filter with the
resulting signal fed to the excliter through
pin 1 of J1.

the amount of time before the re-
transmigsion, is

Hangtime,
peater unkeys after each
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used only in the repeat mode. The hangtime
can be set for between "0" and "5" seconds by
adjusting R11 on the audio/control board and
is directly proportional to the resistance of
R11. When the unit is keyed in the repeat
mode, pin 11 of U2 goes high and C4 is char-
ged through CR1 (figure 4-5). As long as C4
is charged, pin 3 of U4 and pin 3 of UZ will
remain high keeping the transmitter kevyed.
CRl is reverse biased so, when the operator

unkeys, C4 will discharge through CR2, R10
and R11. After C4 discharges, pin 3 of U4
goes low, unkeying the transmitter. CR8 is

an isolation diocde. When U3 times out, pin 3
pulls down CR1 through CR7 to unkey the
circuit.

The time-out—~timer circuit is also located on
the audio/control p.c. board. U3 is a mono-
stable or one-«shot multivibrator and, togeth-
er with iis associated components, comprises
the time~out-timer for the desktop repeater.
When the unit is keyed in the Base and/or the
Repeat mode, pin 3 of Ul goes low triggering
3 through C2. U3, when triggered with a low
at pin 2, changes its state for a specified
pericd of time and then returns to its normal
state.

U5 is a capacitance multiplier for {3 and in-
creases the capacitance of €3 by 100 times
{per the ratio of the values assigned to RS
and R&). As a result, what appears to be a
1,000 microfarad capacitor is seen by U3 at
pins 6 and 7. By altering the resistance of
variable resistor R3, the time required for
U3 to time out can be adjusted for two to ten
minutes. Once U3 has timed out, the base or
mcbile operator must unkey and then rekey the
microphone to transmit again. Unkeying the
transmitter will cause U4 to reset U3 through
pin 4 discharging C3 through CR10 and R83.

Ul4 is a bistable (flip flop) multivibrator
used in the tone control circuit (figure 4-7)
to insure that correct tone codiag continues
for the duration of each transmission. Ui4
will remain in one of two stable states until
it is triggered with a high to pins 4 and
10. This triggering occurs after the user
has unkeyed shifting Ul4 to its alternate
state. As a result, once the system has been
accessed by a signal encoded with an appro-
priate tone, all subsequent repeated irans-
missions will be coded with that same tone
until the user has completed his trans-
mission, unkeyed, and a hangtime of from zero
to five seconds has elapsed. A high at pin 8
of Ul4 would indicate that Ul4 is set for
gignals coded with tone "A'" while a high at
pin 8 would reflect a setting for "B" ifone
coded signals.

Figures 4-3, 4-5 and 4-7 indicate the possi-
ble signal paths and switching control logic
that determines the unit's operating mode.
The basic control parameters utilized by the
switching logic circuitry are shown in the
logic tables (tables 4=-a, b, and ¢) and can
be traced through the block diagrams in fig-
ures 4-4, 4-6, and 4-8. The various inputs
to the contrel logic are listed on the left
side of the logic tables while the outputs of



the control logic are expressed to the right
of the double lines. The pin numbers refer-
enced on the block diagrams will assist the
technician in following the circuitry when
used in conjunction with the schematic in the
back cf the manual.

4.3.1 LOCAL AND REPEAT AUDIO LOGIC

In the Repeat mode, local audio can be moni-
tored by pulling out the volume conirol knob
(this knob is also used to adjust volume
level). Repeat audio supplied to the trans-
mitter and local audio are contrclled by the
carrier squelch and the tone squelch (if ac~
tivated).

Ir the Base mode, local audio is controlled
by the tone and the carrier squelch but oper-
ates independent of the volume control switch
position (i.e. the position of the vclume
control switch can be either in or out).
When the push to talk (PTT) button on the
microphone is pressed, both local and repeat
audios are disabled. The repeat audio is not
active in this mode.

In the Repeat/Base mode, local audic operates
as if the upit were in the Base mode, Repeat
audio operates as if the unit were in the re-

FROM

KEYING " '
CONTROL, i ba
(U2l §

UIO-4

-
Rx aumso f ) |2 I
FROM HIGH | i
PASS FILTER™ T3

AND
DEEMPHASIS 5~
? (14

FRGM KEYING
CIRCIY

SIGNAL PRESENT
(RX BOARD)

+13.8V

MONITOR
SWITGH

VOLUME
SWITCH

REPEAT MODE
SWiTCH

peat mode, and when the PIT button 1is
pressed, both local and repeat audios are
disahkled,
LOCAL AND REPEAT AUDIO SWITCHING
Figure 4~3
REFEAT AUDID
B“ﬁéy?&%"s TRANSMITTER
LOSIC  lgiw Toae|SWITCH e ? REPEAT AUDIO
DISABLE e
L.OCAL AND
REPEAT ALDIO LOCAL ALDID
RECEIVER &3 AUBIO
2 Fl O f{elleg
DISC RMINATOR —) R el SWITCHES| o ot st T8 7] IHER
SUTPUT DE-EMPHASS uo= AMP
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- AUDIO
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Ui-3
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/]\iﬂ-& UTef2 ur-s Uli~8 Jl-‘la [trer) U7-6 Ur-5
ugnil 3 i J3-d 28, 3013 y3-g 237 i
REEEAT
Kgrﬁg% g&%m Base chALT PTT BASE nﬁmr VOLUME
LOGIC SWITCH g sHrr sw?Pgn QAT

LOCAL AND REPEAT AUDIO
Figurs 4-4
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LOGAL AND REPEAT AUBIO LOGIC TABLE

G = LOW 0 = LOW Oo= HIGH [ 0 = HIGH | O = HIGH | 0 = HIGH | 0 = HIGH 0 = LOW
1= HIGH | | = HIGH | | = LOM b= Low £ ou LOW (e | = LOW | = HIGH
RPT HODE BASE YOLUME BASE MODE LOCAL LOCAL
KEYTING MON I TQR MODE SIGHAL BT APT MODE | CONTROL | KEYING LOGICH AND RPT | LOCAL | REPEAT | AWLIC
LOGIC SWlYCH SWITCH PRESENT SWITCH SWITCH CISABLE AURIQ AUGIC | AURID £ EGHT
e — G — — a —_ - G Q 4 ¢
¢ e ] 0 — t - - G o 0 G
o —_ 9 1 — 1 — —_ Q '} 8 &
t - 0 H - 1 4 0 I 0 1 Q
! -~ Q 1 - 1 1 o] ! ! \ t
a & i & Q ¢ - 4] 1] ) G &
0 9 1 1 0 Q - ¢} ; 1 0 1
Q i t t g ¢ — g 1 | { ¥
- - ¥ — 1 - - - o 4] o] b
- - H bl t } — - kil a [ g
NOTES: 1 0= inactive, 1 = Actlve, -—= = The STate Has Ne Effect On Tha Output

2  The Table Repeats itseif In The Base/RPT Mode {l.e. Local
Audie As (n The Base Mode And Repeated Awifo As in The RPT

Moda. )

Toble 4~a

4.3.2 KEYING LOGIC

In the Repeat mode, the keying logic is con-
trolled by the tone and by the carrier
squelch. If neither tone "A" or "B" is acti-
vated, the keying is controlled by the car-
riar sguelch only. In this mode, the keying
capability of the PTT switech on the micro-
phone is disabled. The hangtimer and the
time-out~timer are both active.

When the unit is placed in the Base mode,
transmitier keying is accomplished through
the push-to-talk (PTT) switch on the micro-
phone. Tone and/or carrier squelch keying
capabilities are disabled, as is the hang-~
timer. The tipe~out-timer is active. Should
& remote PTT be required, it can be accessed
through the back of the unit wia pin 6 of
J8. Hemote PTT keying is independent of any
mode.

With the unit in the Repeat/Base mode, keying
ig controlled through the PTT or through the
carrier squelch and tone (if zctivated). The
time-out~timer is active and the hangtimer is
active only if the keying 1s done by the Re-
peat mode keying logic. )

+13.8V

12

TX KEY

+H38v

Rz 2 ¢zl 3
100K 0.4 v TiME OUT
o ! TEMER

Ta
+38Y HIGY

EXTERANAL |PTT [HASE
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AudDlg Tisav
?CDNTROL l
3 14-
N REe
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3z
RH
R 200K
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REPEAT
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SWITCH

SIGNAL PRESENT
SENSE
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Figure 4-5



TRANSMITTER KEYING LOGIC TABLE

0 =HIGH | 0 = HiGH | 0 = HIGH | O = HIGH | O = HIBH = L0 16=L0W | G =HIGH
1= LOW o LOW |1 = LOW } T =L0d | 1 = LOW = HIGH [ 1 = HIGH | 1 = LOW
TONE KEY
EXT. BASE RPT SIGNAL TONE TONE AOR B ™ TOT HANGT| MER
PTT PYY MODE MODE FRESENT A 8 DECODED i L IGHT
o 0 0 0 0 0 0 0 0 9 0
1 — e —_ — - - — 1 1 o}
0 1 b 0 o 0 G 0 2 0 0
0 ' 1 0 0 ] 0 o ' 0 }
¢ 1 0 1 0 ¢ 0 0 0 0 b
0 0 0 : i 0 0 0 i 1 1
0 0 b ! ! 1 ) 0 0 0 0
o 0 o 1 H 0 1 0 0 o 0
0 0 o i 1 1 1 o ¢ 0 9
0 g 0 1 1 ! 0 1 1 ) !
9 0 o | i 0 1 i 1 1 1
0 ] 0 1 o - — - 0 Q 0
NOTES: 1 ¢ = tpagtive, 1 = Agtive, === The State Has No Effect On Tha Qutputa
2 For Tone A And Tone B, Active Means A +V Supply Level. Ffor The Rest
Of The Inputs |t Means Ground Levei.
Table 4-b
AASE MODE  |da-e 4.3.3 TONE CONTROL LOGIC
SWITCH vz-9"
In the Repeat mode, the tone selected on the
orT Jﬁzjfs, front panel is decoded by the unit and re-
transmitted. If both tones are selected, the
i firgt tone decoded (i.e. the tone that un=-
ExT J8-6 E jyzor HANG squelched the unit) is transmitted. Should a
PTT LAV second tone be decoded, while the first tone
; ) coded signal is being transmitted, the second
- it tone coded signal will not be transmitted
R o™ Pzl M until the first tone user has unkeyed and
8 . hangtime has completed.
[T}on
S{GMAL uz~e% L I# the upit is in the Base mode, the tone
PRESENT e a3-z4, | T LIGHT selected will be transmitted when the PTT
s GRIVER button is pressed; however, if both tones are
TONE A L4353 | selected, only tone "A" will be transmitted
ennpLe | UeE7 yzs f TIME OUT s when the PTT is pressed. :
c TIMER
8 KEY When the unit is in the Repeat/Base mode, the
TONE B (30, tone selected will be transmitted when de-
ENABLE u-9 coded. If both tones are selected, the tone
decoded will be transmitted. Should a second
TONE A GR tone be decoded while the first one is being
TOME & o T transmitted, the second tone will not be
transmitted until the user with the first
tone has unkeyed and hangtime has completed.
Should the Base Station operator press the
KEYING PTT (tonme A) while tope "B" is being re-
peated, the tone '"B" coded signal would con-
. tinue to be transmitted until the user has
Figure 4-8 unkeyed and the hangtime has completed. When
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the PTT is pressed with both tones selected,
tone "A" is transmitted.



TONE CONTROL LOGIC TABLE

DISCR{MINATOR QUT

O = LOW G = LOW O=HiGH [0 =#iGH | 0 = LOW G = LOW 0= LOW G o= LOW G = LOW 0= LOW
1 = HIGH { = KIGH 1 = LOW § o= LOW 1 = HKIGH {2 fiGH 1 = HIGH | = HIGH i = HiGH 1 = HiGH
BASE MODE REPEAT BASE TONE A TONE 8
KEY ENG HANG MODE MCDE TONE B TONE A TONE B TONE A TONE ACTIVE ACTIVE
LoGIC TIMER SWITCH SWITCH DECOBER DELODER ENABLE ENABLE QUTPUT [LIGHT DR, | LIGHT DR,

0 o] t [+ I 4] 0 1 1 Q 0 0

9 1 1 ¢ 0 H o] t H H aQ

0 H | Q f [} t Q 1 0 t

¢ 1 i [ 1 1 1 H 1 H 1

1 0 a o oo o Q o} o 0 Q

0 a 0 1 B - 4} 0 0 0 0

1 [ v} t - - [} 1 1 1 Q

3 8] 0 1 — — 1 0 1 0 1

f 0 o} ¥ ~- — t 1 1 1 0

NOTES: 1 © = Ipactive, 1 = Active, ~— = Tha State Has No £ffect On The Qutput.

2 The Table Repeats |tselt in The Hase/Repoat Mode.

Table 4-¢

{FROM RX) 14} am +13.8Y ——
- ezor TONE & 0B s 142 ‘
, ™ DECODE TO XEYING 10 KEVING 2 +13.8v
rroscoscoun 2 imoe Ul+G | GONTROL et L1240 pl sy TONE B
_— ] 2T u2-10 ENCODE
100K f1a HANG TIMER
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...___(@f—« RIS Df’ 7
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Figure 4=7
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4.4 VOLTAGE REGULATOR BOARD

Ul is a three-terminal, adjustable voltage
regulator and is connected directly to the
13.8 Volt output of the voltage regulator

p.c¢. board. As the load demard at the output
varies, current drawn by Ul varies according-
ly (typical operating current is 100 ma). Ul
controls the emitter/base current of Q1. Q1
supplies current through the discrete Dar-
lington pair consisting of Q2 and the power
transistor (part number 48«01-117) located on
the heatsink assembly. This Darlington pair
ig used as a current amplifier for Ul to al-
low for large current drains while maintain-
ing a regulated 13.8 volt output. CR3, R10,
R11 and CR2 form a voltage crowbar circuit
which is used for overvoltage protection of
the repeater circuitry.

4.5 R¥ AMPLIFIER BOARD

The signal enters the RF Amplifier, from the
2 watt exciter board, via J1 and is developed
across LB, C2 and Cl1 (a matching network).
Q1 is a class "C'" amplifier and is biased off
when no signal is present. The output of Q1
iz taken from its collector and matched to
the input of Q2 through components C5, C4,
Ci7 and L2, L2 and its respective HF bead
also supply a DC return for the base of Q2.
C7, €1, C9 and C10, together with p.c¢. board
gtriplines L7 and L8, form a filter and
matching network to minimize spurious sige
nals. The amplified signal is coupled to J2
through DC blocking capacitor Cl1.

PRECAUTIONS EOR‘HANDLING CMOS DEVICES

The extremely low power consumption of CMOS
devices makes them ideally suitable for a
variety of electronic equipment. Al though
most CMOS devices have built in protective
diode networks which protect the device
against damage due to static electric dis-
charge, special care should be exercised in
handling any CMOS device, Additional precau~
tions should be followed to assure trouble~
free performance after assembly. The feollow-
ing recommendations should be considered
and observed prior to handling CMOS devices:

1. Use conductive or static shielding enve-
lopes for storing or transporting CMOS
devices. Untreated plastic materials
should not be used for this purpose.

2. All! work with CMOS devices should be

done onr a grounded bench surface, and

- the technician should be kept at ground
potential. This can be accomplished by
having the tec¢hnician touch an eleciri-
cal ground prior to handling the devices
and by wearing conductive wrist bands
utilizing a one megohm resistor to
ground.

3. Nylon clothing should not be worn while
handling CMOS devices.

4. VWhen soldering CMOS devices, a grounded
soldering iron should be used and the
operation shouid be limited to 5 seconds
with 280°C maximum temperature.

5. Do not ingert or remove CMOS devices or
subassemblies containing CMOS devices
when electrical power is applied.
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Section 5: Alignment

5.1 GENERAL

All modules should be in place and secured
with mounting screws before alignment of the
Desktop Repeater is attempted.
ture used to facilitate alignment procedures
may be constructed as shown in Figure 5-1.

The following test egquipment is recommended
to properly align and service the Desktop
Repeater:

DC Voltmeter

M Signal Generator*

30 dB 50 Watts Attenuator

RF Wattmeter

Test fizture/mic interface
(see figure 5-1)

Speaker Test Plug (21~01-013)
Audio Signal Generator®
Modulation Monitor*
Frequency Counter*

Distortion Analyzer

DC Oscilloscope

21.4 MHz Test Oscillator*
8plitter/Combiner (4:1)

CTCSS Tone Generator
Spectrum Analyzer (for duplexer
tuning only)

P

W U N

=
o)

11,
12,
13.
14,
15.

* A communications monitor may be used for
these funcilons where applicable.

Figure 5-2 reflects the proper connections of
the test equipment to the Desktop repeater.

NOTE: The BRX and TX portions of the .repeater
may be tested separately by disconnect-
ing the RX and TX cables at the duplex~
ar.

waeem, O

(80-04~008 } GREY wﬁm-: rEST FXTURE

MIC. CONNECTOR
[SWITCHCRAFT B8829) BLACK gg;ugg?é):a;
|
AT caR
///// (47-0'5~038)
VIOLET
iN
p i ::]ﬁﬁ&umm
§§§i (2r-24-018)
| N
BANANA JACK
~24-018)
FILM RESISTOR
620 OHM /4%
{8713~ 421 }

Figure S+

A test fix— .

16
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MOBULATION NE | cress
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-~ WARNING ~
Do not connect an RF THRULINE
signal generator diractly ATTENUATOR
‘ito the antenna port ]
AUDIO
DISTORTION
ANALYZER
AUDIG
GENERATOR
—— T
5%? MIC TEST
SCOPE ThRS FIXTURE

Figure 5-2

5.2 RECEIVER ALIGNMENT PROCEDURE
NOTE: The signal generator settings must re-
flect the attenuation through the
wattmeter /feedthrough power attenuator
and signal splitter, so RF levels
called out will appear at the antenna
port of the duplexzer (reference figure
5=2). See Figure 5-3 for the locationr
of test points and tuning adjustments.
1. Connect test equipment as shown in fig-
ure 5-2 and preset the repeater controls
as follows:

Power -~ off

Mode switch - in Base mode

Squelch control - counterclockwise

Volume control - counterclockwise

Tone controls - off

Hangtime control- clockwise

Time-out-timer control-
clockwise

counter—

Preset the mic test fixture switches as
follows:

Tx key ~ off
Tz audio - off
Squelch mode switch - to "CARRIER"

2. With the power supply voltage on, ob-
serve the DC Volimeter at the 13.8 Volt
test point (flgure 5-«3) and adjust R8 of
the power supply module to 13.8 volts
£,1 volts.



&3
st

> RB{I3.8V Adjust}

Figure 5-3

Set the unit for "Base'" mode with both
tones (A and B) off. Refer to figure
5-4 and adjust the receiver discrimi=-
nator output level (R22} to midrange.

Check TP3 {(C62) for 9.5V 0.1
Adjust R45 if necessary.

volts.

Connect the scope to TPL (R35)
adjust L12 and L13 for maximum
typical).

and
(5.7V

Connect the scoﬁe to TP2 (R7) and adjust
L15 and L1686 for maximum (0.6V fypical).

Adjust the volume control for 1 VRMS and
adjust L10 for maximum noise on the Dis-
tortion Analyzer.

Adjust the volume conirel fully counter~
clockwise. Remove the azaudio test jack
from the external speaker socket. Ad~-
just the volume control for a comfort-
able listening level.

R45 R22 L0
'_ ©.4v){DISC)

L3

L4

14.

15.

16.

17.

18.

L6

Figure 5-—-4
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Bet the RF signal generator (unmodu-
iated} to the channel frequency and ad-~
just to quiet the receiver. Then reduce
the signal by 10 4B.

Using the 21.4 MUz test
coupled near the I.F. ampiifier
ad just L1l for zero bheat.

oscillator
(vl),

Plug the audio test jack back into the

external speaker socket.

Set the RF signal generator to 3 kliz de-
viation (with 1 kilz audio) and .1 mV
cutput at the antenng port.

Adjust the volume control for 3.1 VREMS.

Tune L3, L4, L&, L7, L8 and L9 for best
12 dB SINAD. Adjust the signal genera-
tor level as regquired to maintain 12 B
SINAD. - ’

Set the generator to 1 mV. Adjust the
volume control for 1 VBMS and tune LI1G
for maximum audic on the distortion ana-
lyzer. Adjust R22 for 0.7 VPP (£0.1V)
at pin 10 of the tone modules (4 or B).

Set audio to 3 kiHz and deviation to B§
kHz. 3et volume coantrol for approxi-
mately 1.0 V rms.

Tune L8, and L8 for minimum audio dis-—
tortion. Repeat as required. Distor-
tion shouid he less than 5%, Reset

audio to 1 kHzm, deviation to 3 kiz. Re-

check distortion for less than 5%.

The 12 4B SINAD should be no greater
than 0.42 uV (~1i5 dBm). Note the RF
level for use in step 4‘of Section 5.8.

The 20 dB quieting should be no greater
than C.60 uV {-111 dBm).

To set the sguelch operating point, ad-
Just the signal generator for 0.1mV
L8 LIz LI LI3
R35
TRI)

Ly P2 LI6 LI5



ENCODE TONE
FREQUENCY ADJUST~-.

RIi HANGTIME

LEVEL ADJUST——;

21.

DECODE TONE

FREQUENCY ADJUST
T

TONE B

ADJUST—_
TONE

TONE B
{~127 dBm) at the antenna port. Set the
squelch control on the front panel com—
pletely counterclockwise (unsquelched).
The front panel busy light should be
itluminated. Rotate the squeleh control
clockwise until the busy light remains
off, Increase the RF level on the sig-
ral generator until the busy light re-
mains on. Verify that the REF level is
less than .25 mV (-119 dBm) at the an-
tenna port.

Switch to the "Repeat" mode and adjust
the internal squelch (depicted ian figure
5~5) as described inm step 20. Un-~
sgquelched position is counterclockwise
(turn control toward rear panel.)

TRANSMITTER ALIGNMENT PROCEDURE

Disconnect the 2W exciter from the RF
amplifier and conneet it to the 50 ohm
wattmeter.

RZIDEVY) L2 L3

RS3
INTERNAL SQUELCH

ADJusT
ENCODE TONE

ADJUST

“% . TONE
. { EVEL, ADJUST

3.

Figure 5m5\rom:: A

Set the unit for "Base" mode with both
tones (A and B) off. Refer to Figure
5~8 for the location of test poiats and
tuning adjustments.

Set the transmitter power
clockwise.

(R27) fully

Use the microphone test fixture "Tx key"
switch to key and align the exciter.

Connect the scope to TPl (R9). Key the
transmitter and adjust L2 and L3 for
maximum (nominal voltage 1.0 VDC).

Connect the scope to TP2 {(R13). Key the
transmitter and adjust L4 and L5 for
maximum (nominal voltage 1.75 VDC).

Adjust C26, L&, C30 and C34 for maximun
power output. Set transmitier power
(R27) to 2¥W *0.1iy. Readjust L8, {26,

1.8 R2T7{POWER)

Li -  Re(TRI)

L4

L5

Figure 5~8
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€30 and €34 for maxiuum power ouiput.
Set C30 and €34 for maximum power
ogtput.

Adjust L1 to set transmit {requency. A
nonmetallic tuning tool is recommended.

ce

3.5

NOTE:

Figure &~7

Adjust to 1.0 kilz £(100 Hz) below oper-—
ating <frequency at room temperature.
Insure AC power has been applied for a
mininmum of 2 minutes prior to making
this adjustment.

RF AMPLIFIER ALIGNMENT

Reconnect the exciter to the RF Ampli-
fier. Refer to figere 5-7 for the loca-
tion of tuning adjusiments.

Connect the 50 olum wattmeter to the an—
tenna port on the duplexer.

Key the transmitter and adjust Cl and C9
on the RF amplifier for maxioum power.
Adjust C34 on exciter for maximum power.

Adjust the transmitter power (R27) on
the exciter (figure 5-8) for 20VW.

DECODE TONE ALIGNMENT

If "B" Tone is not used, a jumper must
ke installed between pins 2 an 7 of
J5, the tone "B" decoder connector.

Preset front panel controls and micro-
phone test fixture controls as follows:

Base mode-on

RPT mode—off

Tone "A"-off

Tone "BY-off

Squelch control as set in RX
alignment, step 20

Tz key-off

Tz Audigwoff :

Squelch mode switch- to "CTCSS"

Connect a high impedance frequency
counter to the left leg (nearest speak-
er} of the single turan potentiometer on
the decoder being adjusted. Make sure
both tone switches are ian the off posi-
tion and adjust the multitura potentio-
meter for the proper decode frequency.
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o

B} lights come on.

To test the CTCSS squelch opening, modu-
late the signal generator with the re-
gquired tone frequency at 500 lz devia-
tion. Depress the front panel toone
switch corresponding to the decoder
being tested. Set the RF level of the
signal generator to zero, and increase
the level until the BUSY and TONE (A or
Verify that audio is
present at the speaker or at the exter-
nal speaker jack. The unit should de-
code and open the sgueleh with an RF
Level of less than .25 uV (-119 dBm) at
the antenna port.

Return the microphone test fixture
squeleh mode switch to “carrier.”

DEVIATION ADJUSTMENT

Place the unit in ''Base" mode with "A"

and "B" tones off. .
Set the audio freéuency to 1,000 Mz and
the output to 2V P-P (700 mV RMS) as
measured on the oscilloscope.

Turn on the "Tx Audio" switch located on
the microphone test fixture.

Key the trapsmitter and set the trans-
mitter deviation, R21 (figure 5-6), for
+5 kHz deviation.
Turn the "Tx Audio" switch to. the off
position.

ENCODE TONE ALIGNMENT

¥ith the unit in Base mode, depress the
tone switch corresponding to the encoder
to be tuned (A or B). Set Lthe front
panel squelch control fully clockwise,
Connect the frequency counter to the
output of the modulation monltor.

Preset the encoder single turn potentio-
meter, by turning the level adjustment
(figure 5-~5) for tone "A" or '"B", to mid
range.

Key the transmitter via the microphone
test fixture and adjust the multiturn
potentiometer on the appropriate eancoder
(figure 5-5) for the required freguency
0.1 Hz on the freguency counter.

Adjust‘the appropriate encoder level ad~
justment for 750 Hz deviation.

Repeat procedure for deviation check as
outlined in step 5.8. With tone A on,
the deviatlion should be bLetween 4.7 and
5.0 kH=z. If the deviation exceeds 5.0
kHz, adjust R21.

Return both front panel tone switches to
the off position.

REPEAT AUDIO ALIGNMENT

Adjust the signal generator, a2t the an-
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tenna port, for ! mV and 3 kHz deviation
with a 1 kHz tone.

Place the unit in the '"Repeat" mode with
both tones (A and B) off.

Adjust the receiver discriminator output
level (R22) for 3 kHz deviation on the
modulation monitor (figure 5-4).

Place unit in base mode and recheck
audio distortion at rated audio (5%
max).

To test for desense, place the unit in
the repeat mode. The 12 dB SINAD level
should be no greater thar 3dB above the
level noted in step 18 of Section 5.32.
If necessary, L3 and L4 carn be adjusted
to achieve best SINAD. Both base and
repeat modes should be checked.

HANGTIME AND TIME-OQUT-TIMER ADJUSTMENTS

Set hangtime and time~out-timer controls
to approximately 75% clockwise from mid-
point (2:30 o'cloek). These adjustments
set hangtime to approximately 2 seconds
and time-oui~timer to approximately 3
minutes. WNo test reguired.

DUPLEXER TUNING

Remove duplexer from the repeater be-
fore tuning.

Prior to making any adjustments, connect
the cutput of the RF signal generator to
the input of the spectrum analyzer for
calibration purposes. Set the signal
generator to the transmit frequency aad
increase the output to obtain a refer-
ence at the top line of the screen. The
noise base should be at least 70dB below
the carrier reference.

Upon completion of the calibration step,
copfigure the equipment ag showa in Fig-
ure 5.8.

With the appropriate connection made,
inject the transmit frequency into the
duplexer and adjust the two slugs on the
receive side of the duplexer for a notch
of ~60dB maximum ({~65dB typical).
Repeat as necessary.

Tighten the 1locking nuts on the slug
adjustment screws for the receive side
and c¢heck the spectrum analyzer to
ascertain that the settings have not
been disturbed.
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RF Signal
Ganearator
(] O Spectirum
Analyzer
CRON®:
50a
toad
Cupleser
Figure 5-8

Set the output of the signal generator
to the receive frequency aand, while
injecting this frequency, adjust the two
slugs oo the transmit side of the
duplexer for a notch of -60dB maximum
(-85dB typical}. Repeat as necessary.

Tighten the locking nuts on the slug
ad jugtment screws for the transmit side,

and check the spectrum analyzer to
ascertain that the settings have not
been disturbed.

Connect the spectrum analyzer to the

antenna port of the duplexer and connect
the 50 ohm load to the transmitter port.

With the sigpnal generator connected to
the receiver port, inject the receive
frequency, and confirm an insertion loss
of 1.5dR or less. It may be necessary
to increase the seansitivity of the speec-
trum analyzer.

With the signal generator connected to
the transmitter port, the dummy load %o
the receiver port, and the specirum ana-
lyzer to the antenna port, inject the
transmit frequency, and confirm an
ingertion loss of 1.5dB or less.



EXCITER TEST VOLTAGES

ul

8v
08C TRIPLER

VOLTAGE REGULATOR

e

o

4.9Y

Q8

TRIPLER

DOUBLER

Q3

(O]

2.0v

Q4

DRIVER

ov
ov
0.2v
RF POWER AMP
ov

S
P
SRR

=

R

T
o

NOTE: Components shown are Farside
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RECEIVER TEST VOLTAGES

10.5v
Qiz | sev AMP/ BUFFER
6.0V
3.8v
13.8V 03V | Q9
Qi3 | 0.5V 1.ov
9.9V
IF AMPLIFIER
7.8V RF AMPLIFIER
Q3 5.2V~ AV
5oV — aov] ql
L3V
95V o Q8
' 0.7V
Q7 ov ov |’
ov
9.5v
Qs ov
ov
MIXER
0.8V
— 1sv | Q2
8.9V
0SC/TRIPLER
5.2y
Q4 56v
9.5y
TRIPLER
5.6V
9.5v | Q5
s.8v |

NOTE: Components shown are Farside
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Section 6: Parts Lists and Schematics

CRYSTAL SPECIFICATIONS

The equipment specifications involving fre-
quency stability are assured only if crystals
are supplied by the manufacturer or Ffurnished
by manufacturer's approved suppliers.

RECEIVER CRYSTAL 450-470 MHz
Part Number: 23-10-0186 1

Case Type: HC~18/U except pin lepngth of
«238" and case height of .53"

TRANSMITTER CRYSTAL 450-470 MHz
Part Number: 23-10-015 1

Case Type: HC~-18/U except pin length of
.238" and case height of .53"

Type: Fundamental, parallel resonant
Series resistance: 18 ohms
Load capacitance: 43 pF

Freq. Range: 25.000000 to 26.111111 MH=z
(Caleulated as follows)

Crystal Frequency = Operating Freguency*

Type: Third overtone, series resonant 18
Series resistance: 30 ohms *(to six decimal places)
Freq. Ranpge: 47.622222 to 49.844444 MH=z
Crystal Freq= COperating Freguency* - 21.4
=]
- *(to six decimal places)

NOTE: To access the transmit crystal, two
screws holding the crystal ‘oven must be re-
moved from the bottom of the exciter board’
{(see p. 36).

The crystals specified are preferred
but- can be replaced with receive crystal
23-09-018 or transmit crystal 23-09~0185 if
necessary. Alternate crystals have a case
height of .42" and a pin length of .125".

Equipment Operating Fraquency
; in MHz to Three Decimal Places
XXX . XXX With Decima! Point Replaced

By "T" for Transmit or "R” for
Receive.

f

Crystal Frequency
in MMz

l.ast 5 Digits of -7
the Crystal Part

Number U U 238 ‘-U-.orr
i I
+19z I~ | T _ul 187 |-
435
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Cover
{(72i~136-01

Standoff
{521-295-01)
Lockwasher.
(91-13-004}
Heat Sink Assy
(72i-068~C1)

Fuse
10 A{DC)
(5115009

Fuse
{81-i5-022)4 A(120V)
{51 -15~-008)2A(240V)

Screw

8-32x5/16
(80-51-073)

COVER PLATE
(521-228-001 )

Scrow
6-32 X 5/18
(80~51-048)

DESKTOP REPEATER ASSEMBLY

821-035-01
Cover Support
3 Conductor  (521~158-0l)

Plug Cord 3 Places Panel Screw
60~02-002 (120V) (28-02-027)
60-01-033{2a0v) " |. %X\\

~ >
- -~
e -~
2, -~
$
.
L~
Screw
{80-51-073)
£-32x5/16
o
Stren Refiaf Screw Chassis Sub Assy
-03~ 8~32 X 3/8 721-072-01
(60-03-001) 82-10-074) { )]
4 Places
DAY 6-32x 5/16 | Bigever Assy,
& . (80-51-046)
\\ Receiver
\ . Hoard Shield
~ SO, | A52I~i99=01)
\ =y & A \
\%
~Front Fanel
Sub Assembly
; (721-Q73~01}
2 Wott Exciter
{721-063-01) £ Sorew
. IR
@ ?za 3 Figces
Fanel Screw

F4X 3/3 seif iapping
{28-Q2~028)
2 Placas
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Heatsink
Self Topping Scraw €x 3/4 Lg 721-Q78~0l

81« 41-053
7
4.

Transistor Cover
7 H~089-H
Power Tronsistor
48-0i-117
insulator
31-0i-018

Spocatr
52 -1$2~0l

® ¥ Amp PC Boord
Assombly

721-064-C2

Machine Scrow

a-32x 8/16 Lg

B0-51-073 {4 places}

T
Transiator .
Socket . .
21-07-002 Jublar Tinnad Q g_fg;";ffeff_';
e~ S, . 80-51-023

0"‘ Machine Screw 6-32x 5/16Lg

Rectitiar
48-05-025 80-51-046
- 4 L
Maching Serem g 224 3/4L8 Nyug (zi-23~013)

HEATSINK ASSEMBLY
721~06868-C1

]
(sf;;:t";/s':z:,*‘? Powar Transformar
80-81-073 56-i3-028
4 plages {
™~
’ Scraw
__Ae~3213/8)
3 80~1i~-0a7
i Choasig
Self Retaining Fastoer 72{-077-01
28~03-028
; " Dupiexsr
Bushing, Split S
(21-36-012) ,IO--OIwOOG
2 placas
Voltdaga Reguiator Machine Scraw
u K T8 Ly
PG Boord 5ub Assembly ‘83302_;;.37% 9)

721-066-01

Fuse Molder
/i 21+28-008

Spaoker Jack

2{~01-00I Capdcitor Clomsp

El 28-01-046

. Bumpar
Transmit PC Board 20-30-0H
Sub Asaambiy 4 pidcas ‘
721-06%-0t ..Machins Screw

(6~32x 6/16 Lg)
Receiver PG Board BO-51-048¢
Sub Assembly 4 Placas

Machine Screw
(6-32x6/16 Lg}

80-51-048 AN 721-075-¢
16 plaves Control PC Board # litar Capacitor
20-23-Qi

CHASSIS SUBASSEMBLY
'721-072-01
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E13 | E14 JEIS [E16 {E17 | EI8 | EY9 | E20 | E2v

£10 JEts {Ei2

£9

E8

E31 { ES | E6 | E7

£4

E3

4

£l

F3-14{ 431314321 3~ 19{ 3323 d3-B1 33T HI3-21| U322 43~10{ d5-9 {$53-6]J3-51d3-1}143-221D5-6|DS-5])3-4]53~121d3-20{43-21]|J3~16

FROM
TO

GCOLOR {BLUE | Y10 | BLK | GRY {BLUE JGRN |BRN | 8LK | RED | ORN | YEL IBRN JYEL JORN | RED |GRN {BLUEJVIO | GRY | WHT | BLK | BLK

TIE CABLE
0l-004)

GRY

27

TO EXTERNAL

SPEAKER JACK
{ REAER 3P}ANEI.)

FRONT PANEL WIRING CONNECTIONS

BLU BLK
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MODE/TONE SWITCH ASSEMBLY 721-080-XX

LED,
39-06-004
/\ PUSH
p SWITCH
DSS DSa -06-025%

oy

ot o 6 o gt
v e e

©

g it
Feloamiptknnrabne yuge:

e
i

=

FLUSH FASTENERS
91-2|~004 (2 Places)

PUSH
SWITGH RESISTOR, IK
51-06-025 47-13-{02

LOWER TONE ___. %"

MODE BOARD ASSY,
{72i-080-02)

Upper Tone Mode
Board Assy.

PUSH SWITCH

LED,
38-06-004
RfTSI'SST{i}g,ZIK RESIS T()R, 1K
1h|osr UPPER TONE MODE
A .y BOA SSY.
_[ H 721-080-01
N
k :E}'
i H
te O
g
I
L:.EE%
al i
(e .
! ' PUSH SWITCH
51-06-025

u

51-06-025 K RE EE
RED BLK

QRN

AN

d3-9  J3-10 J3-22
YEC ORN RED

721-080-04

Irsuiator
52i-176-01

Lower Tone Mode
Board Assy.
T21-080-02

Switch Brocket—""
521417404

Scraw, 2-56x /4
80-5-003
(4 PLACES)

VOLUME/SQUELCH CONTROL ASSEMBLY 721-079-01

I I T0 DS6 TO DSY m
ar - o r ——mmnf - 35/ Rg
POTENTIOMETER (0K WHTY BLKY BLK f W POTENTIOME TER/SWITCH 10K
47-08-067 47-09-066
LRESIS YOR, 1K
47134102
RESISTON ¢
AT43402
srn g vl omn | mecBoan § sLul vio§ ery § wer
BLK BLK
- - -4 - -4 - -
43-6  $3-8  J3- J3-22 DS6 D58 JA-4  Ja-iz 43-20 el g
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AMPLIFIER ASSEMBLY
721-064-01

Note!'E" numbers reflect

S
e

R

termination peints referenced RED
on the wiring harness diagram,
RE BEAD
L5
Y
Ci6
cta  |ce | 47
ELA PP §L3
L8
. C} 47 ]
S F—{——0 j2
Ji 7. L7 cH
5-235pF /
L6 a2 o) e S €10
22 36 |c8 ‘leg 5
AT fezqg
pF
RF BEAD’/’ —
= RF BEAD
RF AMPLIFIER P.C. BOARD ASSEMBLY T721-064-01 CONNECTORS
Ref. Ji Coaxial Connector 21-15-037
Des, Description Part # J2 Coaxial Connector 21~15-337
CAPACITORS TRANSISTORS
Ci Capacitor, 5-25 pF Variable 15-08-021 Q1 Transistor, NPN M'RFIS(SO Modif. 521-163~01
c2 Capacitor, 18 pF 15-10~0186 Q2 Transistor, NPN MRF644 Modif. 521~164-01
C3  Capacitor, 270 pF 15-01-188 '
4 Capacitor, 47 pF 15~10~012 INDUCTORS
Cc5 Capacitor, 33 pF 15-10~-013 : . .
C6 Capacitor, 270 pF 15=01=186 L1 Coil, Alr Wound 3 T 530~070~-01
c7 Capacitor, 36 pF . 15-10-020 L2 Coil, .33 uH 18-01-059
Cc8 Capacitor, 47 pPF . 15~10~012 L3 Coill, Air Wound 3 7 530-070-01
Cca Capacitor, 2.3-18 pF Variable 15-08-022 -3 Coil, PBPalun Wound 1 18-04-007
€10 Capacitor, 5 pF 15-10-001 L5 Coil, Balun Wound 1 18~04-007
Cil1 Capaciltor, 47 pF 15-10~012 Le  Coil, .22 uH 18-01-069
C12 Capacitor, .01 uP 15-01-208 L7  S8trip Line RF
C13 Capacitor, Alum., 10 uF 16 V  15-06-021 LB  Strip Line RF
Cl4 Capacitor, 47 pF 15-01-165
¢18 Capacitor, 47 pF 15-01-165 MISCELLANEQUS
Cl6 Capacitor, 47 pF 15-01-165
C17 Capacitor, 33 pF 15-10-~013 2 Contact Strip 21-27-003
3 RF Bead 25-07~004
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VOLTAGE REGULATOR
721-065-01

CR2

ME TAL SURFACE
THIS SIDE N\

Q§ \_BAND @-—/ Note:'E" numbers reflect
(s} DOWN termination peints referenced
on the-wiring harness diogram.
YEL o -To the base of the power transistor
Q2 on the heatsink assembly
OGHN
F:g;?ﬁ;?z:’;ffe’//?!ED To the emitfer of the
;80? sink ¢ssembly ¢l RE&  power transistor an
TN Q058 the heatsink ossembly
- 13.8VOLT
® — QOUTPUT
_ CR3 ORN
ng R]2 {2\;} A
108 47K
o8 Cr2
6%
Ril
0oQ
L
VOLTAGE REGULATOR PC BOARP ASSY. 721-065~01 RESISTORS
Ref. R1 Resistor, 10 ohm 47-02-0209
Des. Description Part # R2 Resistor, 4.7 K 47-13~-472
R3 Reslstor, 33 ohm 47-13-330
R4 Resistor, 100 ohm 47-13-101
DIODES R5 Resistor, 100 ohm 47-13-101
R&6 Resistor, .05 ohm 47-02~-030
CR1 Dicde, Silicon Rectifier 48~-05-001 R7 Resgistor, 330 ohm 47-13-331
CRZ2 Silicon Controlled Rectifier 48-09-004 R8 Resistor, 1 K Variable 47-08-034
CR3 Diode, Zener 18 V 48-11~025 RO Resistor, 2.7 K 47-13-272
R10 Resistor, 100 ohm 47-13-101
INTERGRATED CIRCUIT R11 Resistor, 100 ohm 47-13«101
U1 Voltage Regulator 1.2-37 V 31-30-027
MISCELLANEOUS
TRANSISTORS ) —
2 Heat Sink for UL 21-26-010
Q1 Trangistor, Silicon PNP 48~-03~-002 3 Heat Sink for Q2 21-26-010
Q2 Transistor, Silicon NPN 48-01-0868 4 Lug 21~-23-019




WIRING HARNESS DIAGRAM
s~53¢2’§’§/|e cgaﬁgam
ub Assy HEATSINK
{80-5{~044) (721-099~02) SiN
/
® @)
EL GRst;
¥
YEL, RF
E23 9
RED \RED AMPLIFIER
£24| 281 B o EAT
Bl N
E28
YEL
OR ~TO BOTTOM DUPLEXER
Cable Tis CONNECTOR
sag«gimoo-ﬂ
aces T
Wity 10 TOP DUPLEXER CONNECTOR
External Cl i i
EX0ES] plit Bushing
Speaker Jack ‘ 5| Bl (4-36-0i2)
3 2 Places
Caax Cable < £ €9
ab Asgembly . 1 1% T3
(721~099-03} Gan\ain aLk Scraw
~Ei 10-32X5/16
ey +180-31-099)
Tabuier Tirnad L ~E3g €48y ] s geking Terminal
Copper Braid—"" | 2?.‘ REDy rage YEL {21—~23-0l3)
{60-09-010) EXCITER £t k REGULATORggp, -
£44
BLU vio e > ESEL — o Gate
1 Sub
g‘R& (7“21-0&09}
]
Raststor 2K
0 (47-13-202) e
¢ h {5O-61~021)
BLg BLK 16 RECEIVER 4 Places
GRY il ] T ey N
Tone's" Desode— i i - shied
110=01- 008 } ”  — {B21-199-01
] - YEL GRN |©
Cptional Tona 8™ AUDIO / CONTROL —
{10-01-Q05) BOARD @ Jutnper 10 ba ramoved
L-when instailing Tone'8"
c h Dacade Option
R
Sy T 3
O ; : RE’: E:SN
GRY~ & e 58
b f T oo i
= Ogtianel Tons A Encods i
Tons "B” Encode (|0-04-007) Frant Fanel Assesbly
{16~0§-00%) .
NOTE: SEE FOLLOWING PAGE FOR
240V CORMECTIONS.
120 VOLT CONNECTIONS
From | e3 lez Jer iea [es |es Jer Jes [esol e ferzfets {gi8 |58 519 €20 jear |eaa | €25 |E25 {e2e | sz |40 feas |e22 1621 [e28
0 g31f g301 54} g1a| 36| 623 Je26 [ ea | g13i ga L g3 leas [es7 less |eaafeas |gas 1633 [ E34 [ge9 |E30 {650 {834 |&53 jE52 |E31 {233
WiRE
coLor | viol BLul ey | cra ) ore | YEL | YEL {RED L RED | BLK | 8LK | wHT |GRN |BLK |RED | GRN [ YEL IRED [ ORN LoRN | BLx | BLx 1BLK JORN |YEL {GRN |RED
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240 VOLT WIRING HARNESS DIAGRAM AND SCHEMATIC

NOTE; Atl harness wire
conpactions are the same

tor 120 Valt and 240 Voit Gy o e e oy
units excepT: 235 | 240 vAC -~ T g f
€37 [ (@ o o 12 ! m{j""ﬁw S 1
oo oy fey B2 i \ = an Mgy i
Frow LetofETI|Eia |€rs 17 E = . a S
G RED  BLK ! l 5 i
T £6 1 E6 | EI3 |E35 L ____________ K
WIRE | RED | BLK | 8RN | BLU
COLOR I L L@J
YEL
AUDIO/CONTROL CONNECTOR OPTION 022-3897-027
PTT TX TONE
) SIG PRES +i3.8Y
o Ol
Ji
AL =1 90 @ O J
L [ TX MIC AUDIO GND
Ji RX AUDIO DISC QUT

Pt mates with J8

on Audio/Control Board

NOTE: Mating connectar for Jiis X TERNAL VIEW
21=14-015 {I'TT Carnon
DEGF-9P)

POWER SUPPLY SCHEMATIC

PART OF CHASSIS ASSY

- 5 71 PART OF HEATSINK ASSY
20 vaC [TT T e |
! ) § ______
i 4 A [T -
& L.; A ?‘ [ i
)
/ i 20,000,
PART OF FRONT PANEL ASSY |+ et
PART OF CHASSIS ASSY — >
PART OF
=" CHASSIS ASSY
| \—
NI | - PART OF HEATSINK ASSY VOLTAGE AEGULATOR BOARD

______ o B
oy l
00
%os |
o'
330 i l
auT l
N CONTROL
1 [(a]e] I
" |
100 !
2.7K _I
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EXCITER P.C. BOARD ASSEMBLY 721-063-01
Ref.
Des. Description Part #
CAPACITORS
C1 Capacitor, Cer., 6.8 pF 15=01~072
c2 Capacitor, Cer., 62pF 15-01-312
C3 Capacitor, Cer., 82pF 15-01~027
c4 Capacitor, Cer., B2pF 15-01-027
(9451 Capacitor, Tant, 3.3uFf 10V 15~03-009
Cé Capacitor, Cer., 47pF 15=-01~197
Cc7 Capacitor, Cer., 33pF 15-01-087
C8 Capacitor, Cer., .0luf 15~01~131
c9 Capacitor, Cer., 1.8pF 15-01-030
C10 Capacitor, Cer., 47pF 15~01-197
C11 Capacitor, Cer., 100pF 153-01-028
cl2 Capacitor, Cer., 47pF 15~01-197
€13 Capacitor, Cer., .001uP 15~01-112
Cl4 Capacitor, Cer., 250pF 15-01-024
c15 Capacitor, Cer., 1.2pF 15~01-115
Cls Capacitor, Cer., .22pF 15~01-047
[odr Capacitor, Cer., 5.6pF 15-01~071
ci8 Capacitor, Cer., 5.86pF 15~01-071
c19 Capacitor, Cer., 150pF 15-01~105
C20 Capacitor, Cer., 47pF 15-01~197
cai1 Capacitor, Cer., 2.7pF 15-01~196
c22 Capacitor, Cer., B.8pF 15-01-072
Cc23 Capacitor, Cer., 3.9pF 15-01-198
C24 Capacitor, Cer., 3.9pF 15~31-~198
C25 Capacitor, Cer., 15pF 15~01-276
c26 Capacitor, Var., 4.5-15pkF 15=-08-~005
C27 Capacitor, Cer., 100pF 15-01-026
c28 Capacitor, Cer., .001uf 15~01-112
C29 Capacitor, Cer., 27pF 15-01~025
c30 Capacitor, Var., 5~25pF 15~08~021
Cc31 Capacitor, Cer., 47pF 15=-01-197
c32 Capacitor, Cer., .001luF 16-01~112
£33 Capacitor, Tant, 6.8aF 186V 15-03-0561
C34 Capacitor, Var., 4.5~15pF 15-08-005
€35 Capacitor, Cer., 47pF 15~01-165
c3s Capacitor, Cer., 6.8pF 15-01~1886
C37 Capacitor, Cer., 5pF 15-01-172
38 Capacitor, Cer., 2.2pF 15~01-174
C40 Capacitor, Cer., 270pF 15-01~166
c41 Capacitor, Cer., 270pF 15-01~166
C43 Capacitor, Cer., 47pF 15-01-~197
Cd4q Capacitor, Tant, 6.8uF 16V 15-03~051
C48 Capacitor, Cer., 47pF 15-01=-197
C49 Capacitor, Cer., 47pF 15-01-~1987
52 Capacitor, Cer., 47pF 15-01-197
C54 Capacitor, Cer., .001uF 15-01-112
C55 Capacitor, Cer., 270pF 15=(31~106
CONNECTORS
J1 10 Pin Male Connector 21-14-088
J2 Cozxial Connector (50 ohm) 21~15-037
DIODES
CR1 Diode, Varicap 48-13~015
CR2 Diode, Zener 5.2V 48~11-020
INDUCTORS
L1 Coil, 14 3/4 7T 719-011~01
L2 Coil, Variable, 4 1/2 T 18~-09~604
L3 Coil, Variable, 4 1/2 T 18-09~604
L4 Coil, Variable, 3 1/2 T 18-09-603
L5 Coil, Variable, 3 1/2 T 18-09-603
L6 Coil, Variable, 1 1/2 T 18-09-517
L7 Cotl, 3 1/2 T 530~036-40
L8 Coil, 2 1/2 7T 530~038-41

Le

Lio
Lil
Liz
L13
Li4

Q1

Q3
Q4
Q5
Q8
Q7

Qe

Ri
R2
R3
R4
RS
R6
R7
R
RO
R10
R11
Riz2
R13
R14
R15
R16
R17
R18

"R19

R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30

RT1
RT2

U1

Y1

Coil,
Coil,
Coil,
Coil,
Coil, 1/2
Coil, 1/2

TRANSISTORS

Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Trangistor,
Transistor,

RESISTORS

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
RBesistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resgistor,

THERMISTOR

Thermistor, HTR
w/Case Lead, 33 ohm
Thermistor, 3K

1/2
3/4
T

1/2

Ll e CRUN
WHraH el

NPN
NPN
NPN
NPN
NPN
PNP
VPN
PNP
NPN

Silicon
Silicon
Silicon
8ilicon
Silicon
S8ilicon
Silicon
Silicon
8ilicon

27K

10K

12K
5.6K
820 ohm
8.8K
1,8k
150 ohm
10K

820 obm
4, 7K
100 ohm
10K

200 ohm
3.3K

56 ohm
1K

10 ohm
820 ohm
10K

10K Variable
22K

10 ohm
2.4X
3.9%
150K

1K Variable
10K

100 ohm
1K

_ INTEGRATED CIRCUIT

Integrated Circuit
Voltage Regulator 8V

CRYSTAL

Crystal, (see page 22)

MISCELLANEOUS

Crystal Sockets
Can, Coil
Can, Coil
Heatsink Bracket
Heatsink Spacer

Nut, 8-32

Screw, 4-40 x 5/16

Nut, 4-40

Lockwasher , #4 Int. Tooth

Crystal Heater Box Cover
Screw, 2-56 x 3/8

530~036-37
517-110-31
517-110-69
530~038-39
530-036~39
530-036~38

48-01-077
48-01-081
48~01-080
521-047-01
521-048~01
48-12-007
48-01-0563
48~12-007
48~12~-006

47~13-273
47-13~103
47-13~-123
47-13-562
47-13-831
RCO7GFE82J
RCOYGF182J
47-13-151
47-13-103
RCOT7GFB821J
47~13-472
RCOTGFL01S
47-13-103
47-13-221
47-13-332
47~-13~560
RCOTGFL02J
RCO7GF100J
47~-13-821
47-13-103
47-08~020"
47-13-223
RCOTGF100d
47-13-242
47-13-~392
47-13-154
47-08-034
47~13-103
47~13-101
47-13-102

721-080~C1
47-04-016

31-30-042

23-XX-XXX

21-05~017
25-10~008
25-10-007
521-119~02
521-106~01
90-10-004
80-31-023
20~-10-007
81-13~002
521-165-01
81-16-005
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OSC/TRIPLER

)

J2

-3 4

ANT, OUTPUT CONNECTOR

e e e ———— TRIPLER
. - -
r RTI catl QL_T'SV I
gt R el
3 i 35 Ala :
l ——————————
QTR [T
} RN v 12K
t eS| (TSRS 4 C3 P lco
| 100 { 0> 82 T3
C 10K |
J
c2 ) b7
3K 62 ] |
r, - Al ”:(é; e | o
! Tl 27K éR“ RS
Li_J-U 5.6 isao
d.C5 CGJ:
q 33uf 47
+ 0
/7‘; LCda3 a.__._]_ I
FTa7 SRzl
Ji-1 10K VOLTAGE REGULATOR
DEVIATION 8v 138v
MOD ADJUSTMENT TRE '
2[ov
drcaa cas
T 6.8uf 47
oy
2 s L
/77 L_____”____...IYWL,”:_
gu lczs
-5

VOLTAGE MEASUREMENT CONDITIONS

1. R21 adjusted to minimum (OkHz)
2. R27 adjusted to 2W rated output
3. Voltage level at J1-8 2.5V min.
4., High Impedance voltmeter

NOTES:

2V

ow

s Ly

[e]e]}
ufF

1. Unless otherwise noted all capacitor values are in picofarads.
2. Unless otherwise noted all resistor values are in ohms.

Nt

|
]
[
13.8 vV
I\ PIN 10
!
NC, .1 PIN 6
!
.____B_L___—H PIN 9
i Requlated 8V Out
I PIN 3
. PIN G [/
i
vl 4 PIN 2
i .
]-<——————— To posistor
\
~ 7 PIN 5 (RT1 from
! Audio Control
' :< PINT Board Assy.)
l mounted on
KEY i pina heat sink
[ ——
I
/71 |
/|

EXCITER ASSEMBLY
721-063-01

37



CR5

CR8&
RECEIVER P.C. BCARD ASSEMBLY 721-075-01 D51
Ref.
Des. Description Part #

FL.1

CAPACITORS

FL2
Cl Capacitor, Cer., 47pF 15~01-197 FL3
c5 Capacitor, Cer., 47pF 15~01-187 FL4
Cé Capacitor, Cer., 47pF 15~01-197
C8 Capacitor, Cer., 27pF 15~01-148
ce Capacitor, Cer., .00luF 15-01~112
C1o Capacitor, Cer., 47pF 156~01-197 J1
Cl1  Capacitor, Cer., 250pF 15~01-024 32
ciz Capacitor, Cer., .001uF 15~01-112
C1i3 Capacitor, Cer., .00luF 15~01-112
Cl4 Capacitor, Cer., .47uF 15~01~-078
C15 Capacitor, Cer., 100pF 15~01-026 L3
Cle Capacitor, Cer., 12pF 15-01~240 L4
Ci7  Capacitor, Cer., 6.8pF 18~-01~1886 L3
ci8 Capacitor, Cer., 6.8pF 15~01~186 Le
Ccilg Capacitor, Cer., 2.7pF 15-01-082 L7
c20 Capacitor, Cer., 27pF 15~01-189" L8
€21  Capacitor, Cer., 88pF 15~01~169 Lg
ce2 Capacitor, Cer., .00LuF 15~-01~112 L10o
Cc23 Capacitor, Cer., 27pF 15~01-189 L12
C24 Capacitor, Tant, 1uF 25V 15~-03~0146 LL2
C25 Capacitor, Tant, 1uF 25V 15-03~0186 L13
26 Capacitor, Cer., .00luf 15-01~112 L14
a7 Capacitor, Cer., 100pF 15~01-026 Li5
c28 Capacitor, Cer., B88QpF 15-01~-181 .18
C29 Capacitor, Cer., .001luF 15~-01~112 L1s
C30 Capacitor, Tant, 3.3uf 10V 15~03-009
C31 Capacitor, Cer., 39pF 15-01-204
c32 Capacitor, Cer., 150pF 15-01-105
C33 Capacitor, Taat, Z27pF 15-01~188 Qi
C34 Capacitor, Cer., .l1uP 15-01~073 Q2
C356  Capacitor, Cer., .1luF 15-01-073 Q3
C386  Capaecitor, Cer., LOp¥F 15~-01~203 Q4
¢37 Capacitor, Cer., .1uF 15-01-073 Q5
€38 Capacitor, Cer., 88pF 15-01~169 Q8
C38 Capacitor, Tant., L0uF 10V 15~03~-008 Q7
€40  Capacitor, Cer., .luF 15~01-073 Q8
C41  Capacitor, Cer., .00luF 15~01~-112 Q9
c42 Capacitor, Cer., 18pF 15~01-019 Qlo
€43  Capacitor, Cer., .001luP 15~01~112 QL1
C44  Capacitor, Cer., 56pF 15~01-064 Ql2
C45 Capacitor, Cer., 39pF 15~01-185 Q13
C46 Capacitor, Cer., 43pF 15-01~062
47 Capacltor, Cer., 270pF 15-01-1686
c48 Capacitor, Cer., .luF 15~01~073
C48  Capacitor, Cer., 270pF 15~01-166 R2
c50 Capacitor, Cer., 68pF 15~01-168 B3
C51 Capacitor, Cer., 8pF 15-01~194 R4
C52 Capacitor, Cer., .B56pF 15-~01~-082 RS
C53  Capacitor, Cer., 12pF 15~01-240 RG
C54  Capacitor, Cer., S56pF 15-01~209 R7
€55 Capacitor, Cer., 47pF 15~-01~197 R8
C56 Capacitor, Cer., 270pF 15-01~166 RO
€57 Capacitor, Cer., 68pF 15~01-169 R1O
C58 Capacitor, Cer., 3.9pF 15-01~198 R11
C5%  Capacitor, Tant., 10uF 10V 15-03~008 Ri2
C60  Capacitor, Cer., .018uF 15-01~150 R13
C61  Capacitor, Cer., 270pF 15~01~166 R1l4
ce2 Capacitor, Tant., 10uF 10V 15-03~008 R15
C63 Capacitor, Tant., 10uF 10V 15~03~008 R16
CB4 Capacitor, Tant., 47uF 10V 16~03~048 R17
C83  Capacitor, Tant., lOuF 10V 15~-03-008 gig

DIODES R20

R21
CR3 Dicde, Silicon 48~05~020 R22
CR4 Dicde, Silicon 48~-05~020 R23

Diode,
Dicde,
LED

PILTERS

Filter,
6 Pole Set,

Part of FL1
Part of FL1
Filter, 455 kHz I.F.

CONNECTORS

Connector,
Connector,

INDUCTORS

Rescnator,
Resonator,
Choke, .05
Resonator,
Resonator,

Transformer,
Transformer,
Transformer,
18 1/2 7T

Coil,

Silicon
Zener 5.8V

Coax (50 chm)

21.4 MHz I.F.
Crystal Filter

48-~05-011
48~-11-013
39-06-004

27-03~022

27-03~025

21~15-037

10 Pin Pwr/Contreol 21-14-088

Heliecal
Helical
uH

Helical
Helical

21.4 MHz
21.4 MHz
455 kHz

Coil, Variable, 4 1/2 T

Coil, Variable,
1 31/271

Coil,
Resonator,
Resonator,
Choke,

TRANSISTORS

Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Transistor,
Trapsistor,
Transistor,
Not Used

Not Used

Transistor,
Transistor,

RESISTORS

Resistor,
Resistor,
Resistor,
Resistor,
Registor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

HEelical
Helical

0.33 uH

Silicon
Silicon
Silicon
Silicon
Silicon
Silicon
8ilicon
Silicon
Silicon

Silicon
Silicon

10K

10K

220 ohm
3.8K
18K

10K

470 ohm
3.3K
270 ohm
33K

10K

470 ohm
2.7
22K

47 ohm
3.2K
100K
33K

12K
1.5K
Variable, 25K
27K

4 1/2 T

NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN

NPN
NPN

521~088~C1
521-089~01
18~-01~060
521-088-01
521-085~01
56~06-008
56~06~008
56-06~002
18~09-018
18-09~804
18~09-804
530~036-39
521~089~01
521-089~01
18~01-070

48~01-062
48~01~062
48-01~095
48~01-069
48~01~069
48-01~053
48~01-053
48-01-053
48-+01-053

48~01~053
48~12~006

RCO7GF103d
47-13~103
47~13~-221
47~13-392

RCO7GF183J
47-13~103

RCO7GF471d
47~13~-332
47-13-271
47~13-333

RCO7GF103J
47~13~471
47~13-272
47~13-223
47-13~470
47-13~332
47-13-104
47-~13-333
47~13-123
47-13~152
47~08~007

RCOTGF273J
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R24
R25
R26
R27
R28
R29
R3O0
R31
R32
R33
R34
R35
R38
R37
R39
R40
R4l
H42
R43
R44
R45
R47
R48
R49

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resgistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Hesistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

1.5K
1.BK
10K .
47K

47K

15K

10K

22K

180 ohm
4. 7K
180 ohm
10K
2.7K

4, 7K

2K

1.8K
10K

10K
4.7K

22 chm
Variable 50K
4, 7K
2.7K
150 ohm

47-13~152
47-13-152
47-13~103
47-13~473
RCOTGF473J
RCOTGF153J
47~13-103
47-13-223
47~13-181
47-13-472
47-13~181
47-13-103
47-13-272
47~13-472
47~13~202
47-13~152
47-13-103
47-13-103
47~13~472
47~13-220
47-08-039
47-13-472
47-13~272
47~13-151

RS0
R53

RT1

RT2

g1

Y1

Registor, 6.2K
Resistor, 10K

THERMISTOR
Thermistor, HTR
w/Case Lead, 33 ohnm
Thermistor, 3K

INTEGRATED CIRCUITS

Integrated Circuit
Mizx~Lim.-Det.
CRYSTALS

Crystal, 20.945 MHz

Crystal, (see page 22)

MISCELLANEOUS

Crystal Bockets
Can Assy, Helical
Resonator

Screw, Helical Resonator

47~13-622
47-13~103

721-090-01
47-04~018

31~-30-037

23-09~024
23-XX~-XXX

21-05-017

7T21-027-01
521~087-01

38




ATGNISSY aYv0o8g "O'd HInZ03Y

"BPISIn 910 UMOYS SiupuodwO] (ajoN

edi

40



21.4 MHz FILTER

70
J’:“TENN‘-‘\/ ]CC;g FL2 FL3
1 | {00
u Y —
- r ‘ng
. e cie <9 [ ¢!
“75T 12 sﬁT~ 2J]~ LS
I F AMPLIFIER
RIO
270a -
= (23
27
27 .00
OSC/TRIPLER ;E___J\Pr REMOTE
[ soueLcH
R3I TRIPLER
22K
A > » g
) Tcse Lcs? r_gﬁg - = Li6 c24
‘ t A 270 . 68 PRl
RT €52 == L3 I R2%9 ’I | =3 | I i -
T ( 56 1, 15K JLi4 : | zr | IpF.
pi R3e ‘t;.YZ I s3] os Tosv ft— | N SR AR I
- = je T ' €38 1 ! RIS REO 4
R30 s 3 Lo 2 22K s.z_Ki
242 IOK; R33 4 56V RT?2 Iégi
Li $4.7K 3K R17
| i €54 | 3.3K
c43 ! : 6 T CSSJ_ .
_L.OOIuF ; T | 47 TR“ R3%
| I o 10K
I A >
77 TPY
2v jov lov jasv

1. ca

~
10
+{38VDC | >
iN
&)
13.8V
J3 (& Qs
7
a9V
R44
226
.

R45
50K

*9.5v I.P3
J3-9

NOTES:

1. Unless otherwise noted all capacitor values are in picofarads.

1wt

16 15 14 13

e e[

T 150

31 Fla
39 a8
N §
r23|
27%
R2
R24§ 10
15K

43V | azy 4.7v,4.9v v

VOLTAGE MEASUREMENT CONDITIONS

1.

2.

3.

4.

No RF input

R45 Adjusted To 9.5V € J3-9

H1-Z Volimeter (10M ohm =~ 2)

R22 Fully CCW (Volume Minimum)

RECEIVER ASSEMBLY
721-075-01

R22

Jd3-5

(——( DISC oUTPUT
cé4

47xF

AMP/BUFFER
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AUDIO CONTROL P.C. BCARD ASSEMBLY

721-076-01
Ref. :
Des. Description Part #
CAPACITORS
Cl Capacitor, Cer., 0.1 uf 15«01~073
c2 Capacitor, Cer., 0.1uP 15-01-073
C3 Capacitor, Tant., 10 uF 20V 15-03-043
ca Capacitor, Tant., 22ufF 15V 15-03~012
C5 Capacitor, Tant, 10uF 20V 15-03-G18
8 Capacitor, Cer., 0.0LluF 15~01-131
ct Capacitqr, Cer., 0.01uF 15-01-131
C8 Capacitor, Tant., 10uF 20V 15-03-018
(93] Capacitor, Cer., 0.1uP 15-01-073
c10 Capacitor, Cer., 0.1uF 15-01-073
c1l Capacitor, Elec., 100uF 25V 18=-06~0286
cl12 Capacitor, Elec., lO00ufF 25V 15-06-026
c13 Capacitor, Elec., 470uf 16V 16~06-023
Ci4 Capacitor, Cer., Q.1uF 15=01~073
C15 Capacitor, Tant., 3.3uF 10V 15-03-009
Ccilg Capacitor, Elec., 100uf 25V 15~06-0286
cL7 Capacitor, Cer., 0.01uF i5-01-131
C18 Capacitor, Cer., 2200pF 15-01-033
Clg Capacitor, Cer., Q.1luF 15-01-073
c20 Capacitor, Cer., 1500pF 15-01-263
c21 Capacitor, Cer., O.1luF 15-01-073
caz Capacitor, Met. Mylar 0.047uf 15-~02-002
c23 Capacitor, Met. Mylar 0.047uf 15-02-002
C24 Capacitor, Met. Mylar 0.047uF 15-02-002
c25 Capacitor, Cer., 0.1luF 18-01-073
Cc26 Capacitor, Tant., 10uF 20V 15-03~018
c27 Capacitor, Cer., 1800pF 15-01-0592
c28 Capacitor, Cer., 4700pF 15-01~042
29 Capacitor, Cer., 270pF 15~01-108
C30 Capacitor, Cer., O0.1upf 15~01-073
£31 Capacitor, Tant, 10uF 25V 15~03-058
DIODES
CR1 Diode, Signal 48-05~011
CR2. Diode, Signal 48-05-011
CR3 Diode, Signal 48~-05~011
CR4 Diode, Signal 48-05-011
CR5 Diode, Signal 48~05~011
CRB Diode, Zener 6.8V 48-11-004
CR7 Diode, Signal 48~03~011
CR8 Diode, Signal 48-05~011
CR9 Dicde, Signal 48~05-011
CR10 Diode, Signal 48-~-05-011
CONNECTORS
J1 Connector, 10 Pin 21-14~073
J2 Connector, 10 Pin 21~14-073
J3 Connector, 24 Pin 21-14~076
J4 Socket, 15 Pin 21-14-078
J5 Socket, 15 Pin 21-14~078
J6 Socket, 3 Pin 21-14~-Q77
J7 SBocket, 3 Pin 21-14=-077
J8 Socket, 14 Pin 31~-34~001
J2 . Connector, 10 Pin 21-14~071
J10 Connector, 10 Pin 21~14-071
J11 Connector, 24 Pin 21i-14-078
INTEGRATED CIRCUITS
Ui I.C. Guad 2 Input And Gate 31-31~0558
U2 I.C. Quad 2 Input Nor Gate 31-31~043
U3 I.C. Single Timer 31-30-050
U4 I.C. Hex Inverter 31~31-082
us . I.C. Quad OP-Amp 31-30-018
Us I.C. Quad 2 Input Or Gate

31-31-053

v

us

[92]

710
U1l
Uiz
U13
Ul4
Uis
Ule
U7

u1g

Uig

RT1

" RT2

R1

R2

R3

R4

RS

R6

R7

R8

B9

R10
R1l
R12
R13
R14
R15
Ri8
R17
R18
R19
R20
R21
R22
R23
R24
R25
RZ6
R27
R28
R29
R30
R31
R32
R33
R34
R35
R386
R37
R38
R39
R40
R4l
R42
R43
R44
R45
R46
R47
R48
R49
R3O0
RS51

I.C. Quad 2 Input Nor Gate

I.C. Quad

I.C. Triple 3 Input And Gate

Quad
Quad

Quad
Dual
Quad
Guad
Quad
Quad

cantataaa

4 ..

O e e

Analog Switeh

Analog Switch
2 Input Or Gate

. Hex Inverter

2 Input Nor Cate
D Flip Flop
Analog Switch

2 Input And Gate
2 Input Or Gate
0P~Amp

I.C. Audic Amplifier

THEEMISTOR

Resistor,

Pogitive Temp.

Coefficient (Mounted con
Heatsink Assenbly)

Resistor,

RESISTORS

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Reslstor,
Resistor,
Resistor,
Resistor,
Resistor,

‘Resistor,

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Reslstor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Registor,
Reslstor,
Resistor,

311 ohm @25°C

100K

100X

Variable 500K
82K
10K
1M
M
100K
100K
10K
Var.,
100K
1.5%
10K
10K
100K
100K
620 ohms
10K

18K

91K

10K

47K

1K

100K
100K

15K

10K

10K

10K

5.1K
108

100. ohms
2.7 ohms
100 ohms
10K

20K
S10K
100K
11K
4.3K
75K

19K
6.8K
6.8K
100K
1.8
2.7K
2.7
38K

38K

500K

31-31-043
31-31-041
31-31-054
31i-31-041
31-31-053
31-31-052
31-31-043
31-31~051
3i~31-041
3:1-31-058
31-31-083
31-30-018
31-30~021

47-04~023
47-04-0086

47-13=-104
47=-13-104
47-08-0865
47-13-823
47-13-103
47-13-105
47=-13-~105
47-13-104
47~13-104
47-13-103
47-08~065
47~13-104
47-13~152
47-13-103
47~13-103
47-13~104
47-13-104
47-13-621
47-13-103
47~-13-183
47-13-913
47-13-103
47=-13~473
47-13=-102
47-13-753
47-13-104
47-13-~183
47~13~103
47-13-103
47-13-103
47-13~512
47-153~103
47~13-101
47-07-2R7
47-13-101
47~13~103
47-13-203
47~13-514
47-13-104
47-13-113
47~13=-432
47~13-753
47-13-103
47~13-682
47-13-682
47=-13-104
47~13-182
47-13~272
47-13-272
47-13~393
47~13-383
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RE2
R33
54
R55
R56
R57
R58
R59
R60

Hesistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

38K

Var., 10K
16K

10K

10K

620 ohms
100K

100K

ARO ohms

47-13-393
47-08-064
47~-13-103
47~13-103
47-13-103
47-13-8621
47~13~104
47-13-104
47-13~681

R61
R62
R83

I b2

Resistor, 1.8K
Resistor, 10K
Resistor, 1K

MISCELLANEOUS
Bwage Standoif

Cable, 10 Conductor
Cable, 24 Conductor

47-13-152
47-13-103
47-13=-102

28-03-002
60-04~-011
47-04~015
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‘ J2
DISCRIMINATOR OQUT 5 >—

NOTES:

I.PIN 7 JUMPERED TO PIN 2 WHEN
THE MODULE 1S NOT USED.
2.UNLESS OTHERWISE SPECIFIED:
ALL CAPACITOR VALUES ARE IN
MICROFARADS.

ALL RESISTOR VALUES ARE IN
OHMS,

EXT PTT &

PTT 13

BASE MODE 8

VOLUME SWITCH 18

REPEAT MODE 7

TONE A 9
TONE B 10

MONITOR SWITCH 19

SIGNAL PRESENT 6

COMPONENT POWER
AND
GROUND LEADS

VOLUME CONTROL (2

H
GND 20>—J;7

14 |
+13.8V
LATE e ”;a@
620
vV iTRY,

A}un,us,uzua,us,wo 14
ULLUI3, UIS UIS,UIT

-+ +13.8V

TX MIC. AUDIO 4

MIC. INPUT 14

GND FROM POWER SUPPLY E2

FROM POWER SUPPLY +13.8V EI
SQUELCH(RX) 2

TX TONE 5

COMMON (RX) 1 >

SQUELCH (RX) 8

M

TX POWER CONTROL 2 >—

TX POWER CONTROL 52

END OF DOCUMENT

X 98« 2 RX DISCR
J8 . Jl ~ 8 KEY
) I s
Y2 24 TX LIGHT DRIVER
RI Us +13.8V :
100K 850 *< 4 VOLUME CONTROL
+13.8 4 68vDC < 2 LOCAL AUDIO LIGHT
8V R2 CR6 _R20
0 100K +]cs &es oa
J3 87119 CR9 . RI9
; K 500K| £cri0 /)7 10K ;:Ci.3!0
X +138V
' _ BRE‘:( Flzla T0T R”5(3 1417 |8 J4
. CRI “h LI TONE AlO,-19{TONE SEE NOTE g
' RS 3 RS DEC.| <m1>| DEC.| | SEE ! 1"
t ZFCR-, ‘OKg | ‘ MOD 215Kl MOD r 4
i 100 = +C3 T4 ) I /J7 J5-2 6 |
t { K TI0 ‘ 2] 3
' $R9 R62 0 [ 77 RT2 5] T6
! $100K 10K : Vi (? o .
+13.8V 7 10 Uliq
] i3 {u
‘ 3 8] [o |
R59 i4 ,
100K RI2 1 RIOK U9 _U_I\ 9 0
100K 6 3 ) = g fut
I (0 o g 12 ™ ° Y0 sl (e
3 +13.8V 2]z 13— , RI5 .
: d] 10 : ] U J3
: - : 'ff_>‘l3 18 BUSY LIGHT DRIVE
' 8 SRIT G LI Bl
| T2 /iIOOK ﬁ% I 5Ul3 13
| 5 5 . = L R24
I Yuiz 16 , 5 ik § J8
| 2} 100K U 5. —< 3 RX AUDIO
| 7 40 14 us>L + < 7 SIGNAL PRESENT
! 3
|
a7 7 25
l I by
U 100K
Ro6 6113
R26 R58 8 g3
100K %IOOK 512 e ~<I7 TONE B ACTIVE
+13.8V . 0 ;
J2 21 !
—] —<15 TONE A ACTIVE
3 U7 RS5 !
+8V R33 H3BY 6 !
23 5 e LB 8 gty o + e 10K 3
[”‘]6 : ENCODER] | O hs 9l |, 88 %20 2'736 8 'L
A3 B 2_VD |
N 7| yio=D Ul 5 b 23 LOCAL AUDIO OUT (SPKR)
0.6 it
+ re3| SOk oot ol B L <o
, 100 =4
ng? /;C'gl i‘ﬂK 777 ; Ve 711100 T0.0t D.‘ . +{38Y ‘.__E—_,I<I<|O
$ 15K 7 3.3 /77 B34 IWE’: | TX AUDIO
_I‘ ENCODERA] - 0 3
J3 co R28 = | <4
0.l 10K ”‘7 7
‘ R46 :
RA4l ce8 —
B Rq7 00K 4700PF m +8Y
czz c23 1C24 | ig-p BK /]
047 .047|.047 2 €25 RA43 uls-¢" REQ RSl |R52 g_p
(——— {14 Ol CR3| 39K 39K | 39K
8.8VDC fyroatd 8 [3.4VDC
/}7 R29 40 REYeRs 34 cesl | >
10K 1K Rr42s R vDC £C27 2701 [
77 75K TIBOOPE  PF R3|
| 6.8VDC m 51K
R30 93 21 GND
7 U4 12 10K ”g i
il 9 ,
— Cog ETYe 'V\D'rg,v 3 SQUELCH
<2 + <22 +I38V
10 [——————r~< 8
‘ us . F‘
: 5 ] M2 | FRONT PANEL SQ POT
: i . <6 FRONT PANEL SQ POT COMMON
( Le - b 5 FRONT PANEL SQ POT WIPER
; us BQJ?_.*J
: 7
Jl < E3 TX POWER CONTROL
: ‘éggf < E4 TX POWER CONTROL

AUDIO / CONTROL BOARD SCHEMATIC
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