1. ELECTRICAL FEATURES

15 1 The Motorola '"Micor' upright base sta-

tion and repeater (RT) stations are FM
two-way radios. FEach station is fully solid-state
(except for the final amplifier chassis) incorpor-
ating integrated circuits. All the advantages of
solid- state and integrated circuit technology are
utilized:

Reliability -- Components have long life
and require less maintenance.

Low current drain -- Little power is con-
sumed except when expending usable power such
as receiving audio or transmitting rf signals.
High efficiency means less power is consumed
during these conditions.

Less heat -- A minimum of filament
heating is required, thus the radio operates
cooler.

Total regulation -- These stations utilize
a single constant voltage (ferro-resonant) trans-
former to supply all station operating voltages.
This feature provides a constant power output
level with up to a #207, variation of the ac line
input voltage.

12 All stations require 60 Hz, 120-volt ac
power (50 Hz, 120 V/240 volt optional)
and operate in the 136-174 MHz frequency range.
Models are available for one-, two- or four-
[requency operation, and with transmitter power
outputs of 250 and 375 watts. In all models, the
receiver provides 10 watts of audio at less than

59, distortion into an 8-ohm load.
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DESCRIPTION

136-174 MHz “'MICOR"’

UPRIGHT BASE AND
REPEATER (RT) STATIONS

153 Unheated, temperature compensated, plug-
in, oscillator modules (channel elements)
Blowers and
their related maintenance problems are eliminated
by the use of heat sinks in the transmitter ampli-

are used for frequency control.

fier stages. The transmitters are continuous
duty and can operate at full rated power indefin-

itely.

2. MECHANICAL & SERVICING FEATURES

-- Excellent Access - Virtually all compo-
nents are mounted on circuit boards which are
easily removed and replaced without unsoldering
leads. The exciter/driver, receiver, remote
control unit, high power amplifier, metering
chassis, meter panel, and power supply are on
individual "shelves'.

-- Few Wires - Broken and loose wire con-
nections are greatly reduced as a source of
trouble. A single 50-conductor ''flat cable' inter-
connects the exciter/driver, receiver, and re-
mote control unit.

-- Modular Construction - Circuit boards
can be removed and replaced in seconds. Spare
circuit boards may be carried by a technician
and defective boards replaced to quickly return
stations to service.

-- Integrated Circuits - Fewer components
and more reliable components mean less servi-
cing.

-- PBuilt-in Metering - Meters and selector
switches permit monitoring of all important
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station functions by merely rotating selector
switches., A main selector switch determines
the chassis to be monitored: RCVR1,RCVR2,
EXCITER, or PA; and chassis mounted selector
switches determine the specific circuit of the
selected chassis to be monitored on the TUNING
meter. Separate meters are provided to con-
tinuously monitor PA plate voltages and plate
current. A slide switch is provided to disable
the in-cabinet speaker (mounted on the meter
panel). A second slide switch permits INTER-
COM or NORMAL operation using a test micro -
phone connected to the meter panel.

NOTE
Test microphone is not supplied
with the station.

--Alignment - All receiver and exciter/
driver alignment is per formed from the front of
the station. Crystal filters in the receiver i-f
section eliminate most i-f alignment adjustments.

3. APPLICATIONS

Refer to APPLICATIONS AND CCNTROL
manual 58 P81025E60, which accompanies this
manual for applications data.

4. "PRIVATE-LINE” OPERATION

This type of station is an improvement in
FM two-way radio equipment especially when
operating under crowded channel conditions.
Several "Private-Line" systems can use the
same rf carrier frequency in the same area if
each system uses a different ""Private-Line"
code.

The transmitters arc modulated by a con-
tinuous code signal in addition to the voice mod-
ulation. The receivers accept only correctly
code-modulated signals and reject all others.

"Private-Line'' coded squelch models also
include noise-actuated squelch circuitry. This
enables the operator to monitor the channel be-
fore transmissions ('PL' disable) and prevent
interference with other users of the frequency.

The SOUELCH contrel has no effect on
"PL" squelch sensitivity., In normal operation
("PL!" ON), the receiver audio is activated when
the on-frequency rf signal is FM modulated with
the proper "PL" code to activate the '"Private-
Line' decoder.

Either one of two types of "Private-Line!
coded squelch may be used; tone-coded or binary-
coded. In "Private-Line' tone-coded squelch
systems, 67-210 Hz tones are transmitted and t
then detected to unsquelch the audio path in a par-
ticular receiver or group of receivers. In ""Digital
Private-Line' binary-coded squelch systems, a
23-bit binary code word is transmitted continuous-
ly and detected to unsquelch the audio path in the
receiver(s). Both the tone code and the binary
code rate fall below the 300-3000 Hz voice fre-
quency range used in radio communications equip-
ment, therefore, the code signals are not heard
by the operator.

5. DESCRIPTION OF ITEMS

A block diagram of the station is provided
in this section of the instruction manual. The
block diagram shows how the items which com-
prise the transmitter and the receiver are func-
tionally interconnected. Refer to the block dia-
gram while reading the following descriptions.

G4 TRANSMITTER

The transmitter generates a frequency
modualated rf carrier signal of 250 or 375 watts
depending upon the model. The transmitter con-

sists of the following items:

--Channel Element - An unheated,
temperature-compensated crystal oscillator
plug-in module (channel element) provides a
stable fundamental rf frequency for the trans-
mitter. One channel element is used for each
One-, two-, and four-
frequency stations are available as standard re-
mote models.

transmitter freguency.

--Exciter - The exciter provides the
low power excitation signal for the driver amp-
lifier. An "IDC" (Instantaneous Deviation Con-
trol) circuit amplifies and limits audio signals
from the microphone (or line) to prevent over
Amplified audio is applied to the
channel element to produce direct fm modulation.

deviation.

Multipliers in the execiter multiply the channel
element frequency 12 times to generate the car-
rier frequency signal(s) in the 136-174 MHz
band.

--Bandpass Filter - The bandpass filter
couples 136-174 MHz signals from the exciter
to the driver amplifier and attenuates any har-
monics outside this band.




\¢

--Driver Amplifier - The driver amp-
lifier provides amplification of the exciter out-
put to provide a level sufficient to drive the high
power amplifier, The driver amplifier is com-
pletely solid-state and uses Class C amplifiers
which are cut-off until signal drive is applied.

A controlled amplifier stage regulates the amount
of signal drive to prevent over-dissipation in the
amplifier stages, The controlled amplifier
senses an output from the power control board
which regulates the stage gain.

--Harmonic Filter - The low pass har-
monic filter passes the 136-174 MHz band car-
rier signal and attenuates all harmonics from
being radiated.

--Power Control Board - The power
control board automatically and instantancously
regulates the gain of the driver amplifier board.
It mainatains a constant output should the source
voltage change, and progressively reduces the
gain when the chassis temperature increases.

--High Power Amplifier - The high pow-
er amplifier increases the output of the driver -
amplifier to the 250 or 375 watts rated trans-
mitter output power. A tube type, push-pull
amplifier is used to produce the high output

power,
b2 "MICOR! "SENSITRON'" RECEIVER
& iend The receiver accepts rf carrier sig-

nals on a specific channel in the 132-
174 MHz range and provides voice audio in the
300-3000 Hz range. Refer to the station block
diagram for functional operation. The receiver
consists of the following items:

--Channel Element - A plug-in crystal
oscillator module (channel element) provides
stable frequency control for each frequency of
operation. Cne-, two-, and four-frequency sta-
tions are available as standard remote models,

--Receiver RF & IF Board - The single-
conversion superheterodyne FM receiver includes
five rf preselectors (tuned cavities) and two
crystal filters for excellent selectivity. Two
integrated circuit i-f amplifiers and limiters
give high sensitivity. A crystal discriminator
demodulates the audio directly from an 11.7 MHz
i-f signal. (Some 2-receiver stations may have
a "shifted i-f" to 11.8 MHz when required. )

--Audio & Sguelch and Audio Power
Amplifier Boards - Up to 10 watks of audio

power at less than 5% distortion is provided by
this circuit. When no messages are being re-
ceived, the sgquelch circuit turns off the audio
amplifiers to eliminate annoying noise in the
speaker. A sguelch tail eliminator circuit pre-
vents the noise burst at the end of a message for
strong signals. TFor weak signals, the circuit is
automatically inhibited to prevent loss of portions
of messages. The audio power amplifier transis-
tors are mounted on a separate circuit board and
aluminum heatsink for good heat dissipation,

B Zeie With 2-receiver stations, a 2-receiver
coupler is used., This unit permits
two receivers to operate from the same antenna.
By ded An optional receiver rf preamplifier
is also available to improve receiver
sensitivity by 6 dB to .25 microvolt. When used
with 2-receiver stations, this more than makes
ap for the half power loss in each "leg" of the 2-
receiver coupler.

5.3 POWER SUPPLIES

The station uses two solid-state power
supplies to provide all the voltages needed for
station operation. The power supplies provide
regulated outputs with up to a #20% variance of 3
ac line input voltage. One power supply pro- '
vides the high voltages for the vacuum tube high
power amplifier and also provides the ac input
to the other power supply.
supply provides the lower voltages necded for .
operation of the solid state circuitry and the

The second power

power amplifier tube filament voltage,
5.4 REMOTE CONTRO L UNIT

The remote control unit permits remote
wireline control of base station and repeater (RT)
stations. A complete description of the remote
control unit may be found in accompanying ;
APPIICATIONS AND CONTRQOIL, manual
68PB1025E60.

'

6. ACCESSORIES ¥

In addition to the base or repeater station
described in this manual, some additional items
are needed to complete the installation as follows:

6. 1 ANTENNA AND TRANSMISSION LINE

An antenna and transmission line kit is
available from Motorola on separate order., The
type used should be determined by a gualified
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radio communications engineer and will depend
upon local operating conditions.

6.2 REMOTE CONTROL CONSQLE

A remote control console is reguired at
the control location for this station. It must be
compatible with the station; that is, it must sup-
ply the andio and control commands of the type
that will be accepted by the station.

63 OPTIONAL ACCESSCRIES

Many optional accessories are available
as factory installed items in new stations, and
as ''add-to'' items for field installation. Many
of those optional accessories are described in
this manual. Other accessories may become
available after the printing of this manual. Also,
other accessories are available which have more
special application than those listed herein. See
your local Motorola representative for complete
details.
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