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GUARANTEED PERFORMANCE SPECIFICATIONS

General Specifications

Type CQM412 CQM413
Frequency Range 142 - 174 MHz

Min, Channel Separation 25 kHz 20 kHz
Max. Frequency Deviation +5 kHz +4 kHz
Frequency Stability Meets government specifications
Max. Bandwidth 800 kHz

Antenna Impedance 50 ohms nominal

Number of RF Channels One

Dimensions 159 x 49 x 211 mm

Weight 1.8 kg

Transmitter Specifications

RF Power Output 10 watts, Provision for reduced power
Modulation Phase modulation 300 - 3000 Hz

FM Noise 40 dB below standard test modulation
Spurious Output Less than 2 x 10-7 watts

Receiver Specifications

Sensitivity 0.5 uV EMF at 12 dB SINAD

Squelch Electronic, adjustable

Adj. Channel Selectivity Better than 70 dB (FTZ)

Undesired Radiation Less than 2 x 10-9 watts

Intermodulation Better than 60 dB (FTZ)

Spurious Response Att. Better than 80 dB

Audio Output 1 watt; only 0.4 watts with built-in speaker

Power Supply Specifications

Battery Voltage 12.6 V/13.8V
Battery Drain:

Stand-by 0.15 amp
Transmission 2.5 amps
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CHAPTER I. GENERAL DESCRIPTION

Introduction

The mobile radiotelephone CQM400 is a transmit-
ter/receiver combination for simplex operated
FM radio communication in the frequency range
142-174 MHz or 420-470 MHz.

The transmitter/receiyer is developed and pro-
duced by the Japanese company Mitsubishi where-
as the line of accessories available for the oper-
ation of the radiotelephone is mainly produced by

Storno.
The complete radiotelephone comprises:

A cabinet housing the transmitter, the receiver,
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and a control head.

A microphone or handset.
An antenna,.

Various installation kits.

This manual contains a description of the CQM400
and the standard accessories which are available.
Because we are constantly processing the experi-
ence we gain during the production, testing, and
operation of our radiotelephones, minor modifi-
cations and corrections will be made regularly.
These will be listed on a separate sheet, which

will be placed first in this manual,

60.024-E1
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Version
The CQM400 radiotelephones are available in the

following versions:

TYPE [FREQ. RANGE | CHANN. SEPARATION
CQM412| 142-174 MHz +25 kHz
CQM413| 142-174 MHz +20 kHz
CQM462| 420-470 MHz +25 kHz
CQM463| 420-470 MHz +20 kHz

The CQM400 can be operated from a 12-volt DC
power supply only, and when installed in a vehicle
the negative potential of the battery must be con-

nected to chassis.

The transmitter output for 2-metre radiotele-
phones is 10 watts, and for 0.7 metres radiotele-
phones 5 watts,

Space is provided in the transmitter/receiver
cabinet for installation of tone equipment, and a
line of tone calling units makes it possible to
chose between various forms of selective calling
systems.

Construction

The transmitter/receiver equipment is housed in
a metal-plate cabinet the interior of which is
divided into a number of compartments each ac-
comodating a number of receiver and transmitter
units,

By leesening a screw located at the centre of the
top cover of the cabinet, both the top and bottom
cover will come off at the same time and most of
the radio circuits become accessible,

Beside housing the transmitter and receiver the
metal cabinet also serves as chassis for the radio
circuits.

The control head forms the front section of the
cabinet,

A multiwire connector located on the right side of
the control head provides connection of handset or

microphone and external transmit key.

A connector accessible through the bottom plate

of the cabinet provides connection of external loud-

speaker, if any, and of alarm device in case tone
receiver and alarm circuit are built into the radio
cabinet,
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A BNC-type connector for connection of the anten-
na cable is located on the rear of the cabinet.
Through the rear of the cabinet are let two cables
on which is mounted a combinet battery connector
and fuseholder.

Operation

V502 0501 V501
| |

+
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R502 R 501

0502—

0503—

0501 Toggle switch,

On/off switch.

0502 Red self-releasing push-button.

Tone button (with built-in tone transmitter).
Transmit button (without built-in tone trans-
mitter).

0503 Green self-releasing push-button.

In conjunction with built-in tone receiver

this button cuts the loudspeaker in and out.

V501 Green pilot lamp.

Start lamp (without built-in tone receiver),
Indicates reception of tone calls (with built-
in tone receiver),

V502 Red pilot lamp.

Transmit pilot lamp.

R501 Potentiometer.

Volume control,

R502 Potentiometer,

Squelch control.,

On/off switch

The on/off function is operated by means of a
toggle switch, By depressing the side of the switch
marked with a red dot battery voltage is supplied
to the radiotelephone.

60, 024-E1
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Tone key

If a tone transmitter is used, a tone call can be
transmitted only by pressing the button 0502,
causing both the tone transmitter and the station
transmitter to be operated.

If tone calls are not desired in subsequent traffic,
the radiotelephone must be operated from an ex-
ternal transmit button such as a steering-wheel

switch or microphone switch,

If a tone transmitter is not used in the radiotele-
phone, push-button 0502 may be used as a normal

transmit key.

''Speaker in'' /" Speaker out'

In conjunction with built-in tone receiver the loud-
speaker will be operative during incoming calls,
The loudspeaker can be cut out on termination of
calls by depressing button 0503, Only calls intend-
ed for the operator will then turn the loudspeaker

on,

If you want to monitor the channel for traffic, you
turn the loudspeaker on by depressing the button.
The channel should always be monitored before
pressing the transmit button, and for this reason
the tone receiver unit incorporates a circuit to
prevent operation of the transmitter before the

loudspeaker has been turned on.

Start lamE

In radiotelephones without built-in tone receiver
lamp V501 shows light when the radiotelephone is
turned on.

In stations with built-in tone receiver the lamp
shows light when a tone call is received and the
loudspeaker cuts in automatically. The lamp con-
tinues to show light until button 0503 is depressed
thus cutting out the loudspeaker,

Transmit pilot lamp

When keying the transmitter lamp V502 illumi-

nates,

Volume control

The volume is increased by turning potentiometer
R501 to the right,
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Squelch control

The setting of the electronic squelch in the re-
ceiver is performed by means of potentiometer
R502 by turning the potentiometer to the right
until you hear set noise (hiss); then turn it in

the opposite direction until the noise disappears.

Control Equipment and Accessories

The list below covers the types of control equip-
ment and accessories that are available for the

CQM400 radiotelephones. Some of them, such as
installation material, antenna and material, an-
tenna and microphone, are necessary for instal-

ling and operating the equipment,

Control Equipment

L.S401 High-efficiency loudspeaker. Supplied
with mounting hardware and connector,.

MC401 Fixed microphone with built-in ampli-
fier. Supplied with mounting hardware,
but less connector.

MC402 Fixed microphone for mounting on
steering column, Supplied with mounting
hardware, but less connector,

MC403 First microphone with built-in amplifier
and transmit button, supplied with cable,
connector, and hook suspension.

SU601  Steering column transmit key with

S[cl)g02 mounting hardware,

Antennas

The CQM400 radiotelephone is designed for oper-
ation with a 50-ohm antenna, Storno can supply
the following standard types, all of which have
bases designed to permit mounting from the out-
side without damaging the upholstery,

AN19-5 1/4 wavelength whip antenna for the fre-

quency range 146-174 MHz.

AN69-3 1/4 wavelength whip antenna for the fre-
quency range 420-470 MHz.

AN69-4 5/8 wavelength whip antenna for the fre-
quency range 420-470 MHz.

60. 024-E1
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Selective Tone Equipment CC401 Kit consisting of battery and chassis
Tone equipment to permit operation in selective cable.

calling systems can easily be installed in the CC402 Kit consisting of antenna cable and anten-
CQM400 radiotelephone, in which space has been na connector.

left for tone transmitters, tone receivers, and The above kits are delivered with the radiotele-

alarm circuit,

phone,
TT481 Tone transmitter for transmission of The following kit is required for installation of
single or double tone selective calls. certain types of control equipment:
TR481 Tone receiver for reception of single MK401 Hardware kit consisting of a connector
or double tone selective calls. for control equipment, such as fixed

microphones MC401 and MC402, and
Steering column transmit key SU601 or
SU602.

AC401 Alarm circuit for operation of external
alarm device (e. g. car horn or bell) in

connection with tone receiver TR481,

Installation Kit

In addition to accessories listed above, the instal-
lation of CQM400 and the associated control equip-

ment requires the following kits of parts:

MN401 Mounting kit comprising a mounting plate
for the CQM400 cabinet and mounting

hardware,
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General Functional Operation

Both the receiver and the transmitter are divided
into a number of subunits each of which is built
on printed wiring boards, This division has been
made in order to make the equipment easily ac-
cessible for adjustment and repairs, and follows
strictly logical lines.

The receiver and transmitter use silicon transis-
tors throughout, resul*ing in less dependence on

ambient temperature (. |in great reliability.
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The overall operation of the radiotelephone is il-
lustrated in the above block diagram.

When the control head ON/OFF switch is turned
on, the receiver is immediately operative, and

battery voltage is applied to:

a) The receiver automatic voltage regulator input
b) The receiver audio amplifier stage
c) The transmitter automatic voltage regulator

input

60. 025-E1



Storno

Storno

Chapter Il. Theoretical Circuit Analysis

Ny

d) The transmitter power amplifier stage,

A regulated 9 volt supply voltage derived from the
receiver AVR is applied to:

a) The receiver RF and Mixer stage, the crystal
oscillator, the multiplier stage, the IF stage,

and the squelch circuit.

When the transmitter is keyed, the following

functions are performed:

a) The red lamp in the control head lights, indi-

cating the transmitting condition.

b) The receiver AVR is inactivated.

c) The transmitter AVR is activated and a regu-
lated 10 volt supply is applied to the transmit-
ter crystal oscillator, the limiter stage, the
modulator stage, the multiplier stage, the an-
tenna switch, and the automatic power control

stage,

When the transmit key is released the radiotele-

phone returns to its stand-by condition.

RECEIVER

The receiver is a completely transistorized single-
conversion superheterodyne type using an imme-
diate frequency of 10,7 MHz, It receives FM-
signals on one fixed crystal controlled frequency
within the frequency band 142-174 MHz,

RF and Mixer stage

The RF section of the receiver contains an RF
preselector and a common emitter RF amplifier
stage.

The RF preselector consists of six low loss, high-
ly selective helical resonant cavities, The pre-
selector has a bandwidth representing a flat ac-
ceptance bandwidth characteristic and a steep
skirt response to provide rapid attenuation of

signals outside the acceptance bandwidth.

RF carries signals received at the antenna are
coupled to the base of the RF amplifier through
the preselector cavity. The gain of this stage
provides an optimum signal-to-noise ratio of

the signals sent to the mixer,

Oscillator-Multiplier

The oscillator circuit is housed in a factory-
sealed plug-in module. The oscillator uses an
unheated crystal in an integrated circuit with the
output at the third harmonic of the fundamental
frequency. The output is applied to a transistor
circuit which multiplies it three times,
Consequently the injection signal to the mixer is
nine times the fundamental frequency of the crys-
tal.

60. 025-E1 2-2

Mixer

The mixer heterodynes the signal from the oscil-
lator to produce the intermediate frequency of
10,7 MHz. These frequency relationships can be

expressed as follows:

fc - 3f, = 10.7 MHz

1
where fC is the RF carrier

fl is the crystal oscillator frequency.

IF Stage

The IF section consists of four transistor ampli-
fiers in a common emitter coupling, two crystal
filters, and a crystal discriminator, The IF fre-

quency is 10.7 MHz.

The output from the mixer is coupled to the main
crystal filter which is the major factor in deter-
mining the bandwidth and selectivity of the re-
ceiver, The IF signal is then amplified in the suc-
ceeding four amplifier stages whereupon it is
coupled to the second crystal filter and from there
it is passed to an integrated amplifier which has
sufficient gain and limiting performance. The am-
plitude-limited signal is finally applied to the crys-
tal discriminator, which recovers the audio from
the 10,7 MHz IF signal,

Squelch circuit

The purpose of the squelch circuit is to eliminate
disturbing noise which would otherwise be heard
in the loudspeaker during intervals between re-

ceived messages.

60. 025-E1
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The noise operated squelch circuit consists of a
noise amplifier, a noise detector, and a switching
circuit, When the switching transistor is on, the
dc-biasing voltage to the audio amplifier is con-

nected to chassis,

Audio circuit

Audio signals from the discriminator are coupled
to the first audio amplifier, and through the vol-
ume control, coupled to the second audio ampli-
fier., The audio signals are amplified in the com-
plimentary push-pull amplifier stage and further
amplified in the push-pull power output stage with-

out transformer,

The output stage provides 0. 4 watt output to a 16
ohms speaker with less than 10% distortion. The
response is between +1,0/-3 dB of the 6 dB/octave
de-emphasis characteristic between 300 and 3000
Hz.

Automatic voltage regulator stage

The receiver automatic voltage regulator consists
of one transistor and a zenerdiode, It converts
13.8 V dc into 9 V dc. When the transmit key is
activated, the base of the transistor is connected

to chassis.

TRANSMITTER

The fully transistorized transmitter is phase-
modulated and operates on one crystal controlled
frequency. The crystal oscillator frequency is
modulated, multiplied by a factor of six, and ap-
plied to the high power RF stages, A transistor
power amplifier provides a minimum of 10 watts
output within the frequency range 142-174 MHz.

Deviation limiting circuit

In the incoming signal from the microphone, the
waveform slope depends on both amplitude and
frequency. The overall effect of the deviation
limiting circuit is to place a barrier upon the
maximum waveform slope which can pass into
the modulator, The deviation limiting circuit
consists of components for pre-emphasizing
(dB/octave characteristic), amplifying, and
limiting, and then de-emphasizing the modulation
signal, Two diodes slip both positive and negative
peaks when they exceed the pre-determined clip-
ping level, Except for slope limiting, the output
waveform of the deviation limiting circuit is
identical to the input waveform. The amplifier
and deviation limiting circuit limits deviation by
controlling the maximum slope of the signal wave-
form which reaches the modulator. This controls
the maximum frequency deviation of the transmit-
ter, since the modulator frequency shift is pro-
portional to the slope of the audio input.

A low-pass filter is provided between de-em-

phasizing stage and the modulator,

60. 025-E1

Oscillator

The oscillator circuit is housed in a factory-
sealed plug-in module, The oscillator uses an un-
heated crystal in an integrated circuit with the out-
put at the third harmonic of the fundamental fre-

quency. The output is applied to the modulator.
Modulator

The audio output of the deviation limiting circuit
is applied to the modulator which phase modulates
the output of the oscillator. The tuning elements
of the modulator tank circuits are varactors,

The capacitance of these special back biased
diodes is a function of the potential across them.
The audio signal is applied to the varactors which
changes this potential at an audio rate and varies
the capacitance in the modulator tank circuit,
This changes the phase angle of the RF signal
producing modulation,

Multipliers and Amplifiers (Exciter)

From the modulator, the signal is first amplified,
then applied to a tripler, amplified once more,
doubled, and finally amplified again, This cir-
cuitry is contained on the exciter board. The out-

put of the exciter board is normally 200-300 mW,

-/High power stage

The pre-driver, driver, and final stages are all
working as common emitter amplifiers, The

nominal power output of the final stage is 10 W,

60. 025-E1
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However, it can be reduced by controlling the
Vb
power control stage. The signal is coupled to the

e of pre-driver, which is acted in the automatic

highpass and lowpass filters through the antenna

switch circuit,

Automatic power control stage

The automatic power control stage consists of two
transistor dc amplifiers. The dc voltage, pro-
portional to the output of the final stage, and de-

tected in the directional coupler provided in the

antenna switch board, is applied to the input of
the first dc amplifier, which controls Vee of the
second transistor., When the reflected power from
the antenna terminal is detected in the directional
coupler, the dc voltage, proportional to it is ap-
plied to this stage, thereby reducing the power
output to the power transistor.

The collector of the second transistor is directly
coupled to the emitter of the pre-driver transistor
of the high power stage. Thus the power output of

the transmitter is controlled automatically.

ANTENNA SWITCHING UNIT

A solid state switching circuit connects the an-
tenna to the proper circuitry for either transmis-
sion or reception, The switching operates by for-

ward biasing high frequency diodes (low impedance)

60, 025-E1
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during transmission, and during reception these
diodes are not biased. The receiver end forms 1/4
wavelength transmission line, which operates as

short or open performance due to biasing diodes.

60. 025-E1
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TONE TRANSMITTER TT481

e m
| 1st 0SC |
|
| G }
: ~ ATT.& DEEMPH. AF. AMPL. :
| ey |
: D G/:I:E —+—» TONE SIGNAL
| 2ndosc - :
S |

AN
: "\ I
|
R I 2
MIC. AMPL.
Description LF-gate

TT481 is a selective single- or double tone
transmitter. The tone transmitter, which is
built on a printed wiring board, is intended for

installation in radiotelephones type CQM400,

The tone oscillator

Principally the tone oscillator is a Hartley cir-
cuit with Q1 and Q2 in a differential arrangement,
The supply voltage is stabilized with a zener-
diode to keep the oscillator output constant. The
oscillator can be set for 12 different standard
frequencies by switching a lead between the
terminals of the tone coil. At single tone trans-
mission, the feed back winding of one of the os-
cillator coils must be short circuited directly at

the coil's terminal board.

Level adjustment and deemphasis

Between the oscillator and the output stage is
inserted a combined deemphasis - and attenuator
stage Q5.

The output stage

The emitter follower Q6 provides a low output
impedance corresponding to the input impedance
of the modulator. To obtain the best dynamic
range, the emitter follower is connected direct-
ly to the regulated voltage., (AVR).

60.027-E1 3-1

The LF-gate Q7 switches off the microphone sig-

nal during the tone transmission.

Transmission

As long as the external transmit key is depres-
sed the transmitter AVR is activated via diode
E3.

Technical Specifications

Supply voltage
10,5V - 16V,

Battery Drain
14 mA (13, 6V).

Loading (terminal 2)
The current drain through 470 Q from a 10V

source amounts to 19 mA during tone transmis-

sion and 10 mA during speech transmission with
the microphone amplifier AA401 connected to
terminal 4,

Temperature range

-25°C - +60°C.
Unspecified operational range: -30°C - +80°C.

Specified working range:

Tone Frequencies
1060, 1160, 1270, 1400, 1530, 1670, 1830,
2000, 2200, 2400, 2600, 2900 Hz.

60.027-E1
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Frequency Accuracy
Better than 0, 5%.

Frequency Stability
Better than + 1%,

Frequency Response

Falling according to a RC-function with cut-off

frequency at 1060 Hz.

Output Level
-4dBm %0, 5dB (134mV) at 1060 Hz.
Double tone: -4dBm x0, 5dB (134mV) at 1060 Hz.

Single tone:

Distortion (Tone modulation)
Less than 3%.

AF -gate Attenuation
Better than 50 dB.

TONE RECEIVER TR681

Q-MULTIPL.
SCHMIT DELAY
I> AMPL. DETECTOR  TRIGGER CIRCUIT
LIMITER
& AMPL.  DRIVER +’—— >> - «N ] | GATE ——At
X/ J
TONE
siGNAL / l>> ~=
\ INVERTER SWITCH BISTAB.MV  SWITCH
G L I— o CALL LAMP
= — GATE
B L KEY LOCK
AS1AB. MV l
HORNALARM LS INfouT
GATE |0 LS MUTING

Description

TR481 is a selective single- or double-tone re-
ceiver, The tone receiver, which is intended for
installation in radiotelephones type CQM400, is
built on two printed wiring boards which are
bolted together with their tops (components) sides
facing each other,

On reception for not less than 0.7 sec,, of the
particular call-tone - or call tones - to which the
tone receiver is tuned, the radio receiver's audio
output amplifier, normally muted, opens up auto-
matically, the green pilot lamp on the control head
of the radiotelephone shows light, and the key lock
function is released, thereby allowing the trans-
mitter to be keyed. Additional alarm functions

(if desired) can be provided by connecting an
alarm circuit AC401 to the tone receiver and the
car horn, making it possible to sound the horn.
The audio output stage can be opened up manually
by depressing the ''Loudspeaker in'' button on the
control head, thereby allowing the receiver chan-
nel to be monitored for traffic., Monitoring the
receiver channel - and hence also operation of
the tone transmitter - is necessary every time
the user wishes to switch on the transmitter, due
to the fact that key lock function is controlled by

the loudspeaker muting circuit.

60.027-E1 3-2

Amplifier and Amplitude Limiter

Transistor Q1 amplifies the incoming signals
until the diodes El1 and E2 commence to conduct.
Full limitation occurs approx. 7 dB above min.
trigger level for a double tone receiver, and
approx. 3 dB above min. trigger level for a single
tone receiver (i, e. either V.ln =50 mV or 100 mV
RMS).

When limiting the amplitudes of all frequencies
together with the band pass characteristic of the
Q-multiplier, adjacent tones will not be able to
trigger the tone receiver, providing their tone
frequencies differ from the resonant frequency
by at least 4. 5%.

Driver

The transistors Q2 and Q3 operates in a con-
figuration which provides a very low output im-
pedance (approx. 1 ohm) and thus a negligible

loading for the following Q-multiplier,

Q-multiplier

The Q-multiplier contains a parallel resonant
circuit which is very loosely coupled to transistor

Q8. C6 in the resonant circuit is grounded through

60.027-E1
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the output impedance of the driver and the rele-
vant terminal(s) of the resonant coil LL1 are alter-
natively grounded through the AF-gates Q6 and
Q7. By means of a feedback winding in the col-
lector circuit of Q8 part of the tone signal is
again applied to L1 in phase, in order to give
rise to the natural Q at L.L1 by a factor of approx.
two. To neutralize the effect of temperature on
the Q at L1 an NTC resistance (R20) is inserted
in the emitter circuit of Q8.

This resistance will, in conjunction with R19 and
R21 give an approximately flat temperature re-
sponse from -30°C to +80°C. '

Astable MV and AF -gates

The astable multivibrator consists of Q4 and Q5
which in turn drive the AF-gates Q6 and Q7. When
the collector voltage of either Q4 or Q5 is LOW
the basis of Q6 or Q7 is grounded respectively,
This results in turning ON and OFF Q6 and Q7
alternatively.

The pulse repetition time is approx. 200 mS.

Amplifier, emitterfollower and detector

Q9 amplifies the tone signal after the Q-multi-
plier, To avoid loading of the Q-multiplier the
input resistance is bootstrapped to a high value,
Q9 is succeeded by an emitterfollower Q10 which
in turn feeds the signal detector. The signal de-
tector is a conventional voltage doubling circuit
in which the DC output voltage for the following
Schmitt-trigger can be adjusted by altering R31.

Schmitt-trigger and diode gate

The Schmitt-trigger (Ql1, Q12) operates the suc-
ceeding diode gate (E5).

700 mS delay circuit

Q13 is part of a Miller-integrator circuit. When
the Schmitt-trigger is not activated Q12 is ON
and the basis of Q13 is grounded through E5 and
Q12. By activating the Schmitt-trigger Q12 turns
OFF and E5 ceases to conduct.

Horn alarm

As Q14 turns ON, Q15 will also turn ON and con-
nect the terminal "Horn'" to chassis. Q15 will
remain ON as long as the correct tone signal is

received.
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Bistable MV and outlet switches

The bistable circuit consists of transistors Q16
and Q17. The bistable MV operates simultaneous-
ly TR481's outlet switches for !'loudspeaker
muting'', "call lamp" and "key locking".

These three functions can be operated manually
by connecting the terminal ''LS IN/OUT" to ground
by means of a push button switch. Each push will
cause the MV to flip over ‘

By reception of an adequate tone signal the tran-
sistor Q15 turns ON, which results in the basis
of Q16 being grounded through the diode gate ET7,

" This turns Q16 OFF, Thus, the voltage of Ql6's

collector rises turning Q18 OFF, Q21 ON and
E10 OFF.

The loudspeaker muting is performed via E10,
which is short circuited to ground through Q16
when this transistor is ON (i, e. the loudspeaker
is cut off). Vice versa when Q16 is OFF the loud-
speaker is in circuit again,

The transistor switches Q18 and Q19 control the

1

ground path for the "call lamp' and the ''key lock'

respectively.

Technical Specifications

Power supply
10.5V - 16V, nom. 13.6V.

Current consumption

Without tone signal nom, 50 mA

With " " nom. 60 mA.,

Temperature range

Specified working range -25°C - +60°C

Unspecified operational range -30°C - +80°cC.

Input impedance

6 k2, assymmetrical,

Signal code

Double tonereceiver = 2 preset tonefrequencies,
simultaneously received for min, 700 mS.
Single tonereceiver = 1 preset tonefrequency for
min, 700 mS.

Input signal level

Double tonereceiver = nom, input voltage 100 mV
+6 dB, each tone.

Single tonereceiver = nom. input voltage 200 mV
+6 dB.

60.027-E1
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Frequency range (18 tones)
615, 675, 735, 805, 885, 970, 1060, 1160, 1270,

1400, 1530, 1670, 1830, 2000, 2200, 2400, 2900Hz

Frequency tolerance: 0. 3%

Tolerance for the remaining tone frequencies,
when the tone coil has been adjusted at 1060 Hz.

Frequency stability: 1%
0. 5%.

Typically

Selectivity

Single L.C resonant circuit, nom. Q = 28.

Mazx. loading of output switches

Horn switch: 100 mA.
Key lock: 50 mA.
Call lamp: 50 mA.
LS muting; 5 mA.

ALARM CIRCUIT AC401

Alarm Circuit AC401 is used in connection with
tone receiver TR481 when an external alarm
device, e, g. carhorn or bell, is required for
indication of received tone calls.

The AC401 consists of a relay mounted on a

printed wiring board. The unit is accomodated

60, 027-E1
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in the radiotelephone cabinet.

When a tone call is received, the tone receiver
activates the alarm circuit relays, the contract
set of which shortcircuits terminal 1 and 2 in
connector J112 to which the external alarm cir-

cuit is connected.

60, 027-E1
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Introduction

It is most important that the equipment is proper-
ly installed in accordance with the instructions in
this chapter, The performance of the equipment
can be seriously impaired if the installation is
carried out without due care. The instructions
given in this chapter should be read and followed
carefully by the personnel installing the equip-
ment.

It is not possible to give precise instructions for
each particular vehicle, as there are so many
different types and many customers who have

different requirements.

Main Units

If an installation job involves problems that can-
not be solved through a study of this manual,

please contact Storno.

Unpacking

On receipt of any consignment from Storno, all
items should be unpacked and checked against the
packing list and - if possible - the invoice., Also
check for possible damage during transport, Stor-
no should immediately be notified if goods are
damaged or not as ordered.

When dispatching equipment to Storno in case of
complaints, repairs, etc. the original packing
should be used whenever possible,

Battery cable.

Chassis cable,

Vehicle battery.
Microphone,
Antenna cable,

Whip antenna,

W 00 =1 O U b w N =
.« e .
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Steering wheel switch,

Station cabinet with mounting plate.

Combined battery connector and fuseholder.

60.028-E1



Storno

Storno

Chapter IV. Installation

A standard radiotelephone consists of these main

units:

A station cabinet containing transmitter and re-
ceiver section, and provided with a control head,
connectors for antenna cable and control equip-
ment, and combined connector and fuseholder

for connection of battery- and chassis cables.

A mounting kit type MN401 comprising a mounting

plate and hardware.

A kit of installation cables type CC401 consisting
of approx., 2.5 metres of battery cable and 1

meter of chassis cable with battery shoes,

A kit of installation cables type CC402 consisting
of 4 metres of coaxial cable type RG58c/u and a

BNC connector,

The following additional items are required for
installing the radiotelephone and make it ready

for operation:

A hardware kit type MK401 consisting of a con-
nector for control equipment such as microphone

and external transmit key.
Microphone, Several types are available,
Antenna, Several types are available.

Also available are various types of accessories

such as: External loudspeaker, handset and steering

wheel switch,

An instruction sheet or folder is supplied with each

accessory and each large installation component.

Standard Directions

Before starting work, the siting of the radiotele-
phone and its cabling should be selected on a basis

of the following factors:

Operation should be straightforward and easy. In
vehicles, radiotelephones should be sited with a

view to maximum safety for the driver.

The radiotelephone should be easily accessible for
service, and its cabling should be placed so as to
provide room for the connectors so that control
equipment can easily be connected to or discon-

nected from the radiocabinet.

Cabling should be as short as practicable.

Cables should be placed well away from moveable,
moist, and hot components. In vehicles, cables
should be run through existing conduits or between
the upholstery and the car body. Cables should not
be mounted below the bottom of the car where this
can be avoided.

Cables should be adequately relieved of stress -
especially at critical points such as entries and

sharp bends.

INSTALLING THE RADIO CABINET

The CQM400 radiotelephone is built for local oper-
ation and is consequently intended for installation
near the operating position. In vehicles, the most
convenient place will therefore be under the desh-

board.

The cabinet is installed by means of the installation
kit MN401, which comprises a mounting plate and
associated hardware,

The mounting plate is fastened by a number of

60, 028-E1

screws to the position chosen for the installation.
The station cabinet is then attached to the mounting
plate by putting the two studs located on each side
of the cabinet in gear with the slots on the mounting

plate,

Finally the cabinet is fastened by a screw which is
placed on top of the cabinet,
Figure 2 shows the mounting of mounting plate and

cabinet and their dimensions.

60. 028-E1
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INSTALLING CABLES AND CONNECTORS

The installation kits required for connecting batte-
ry voltage and antenna to the equipment is delive-

red with the radiotelephone,

Connect the red battery cable to the positive bat-
tery terminal and the other end of the cable to the
combined battery connector and fuseholder on the
cabinet at the same time inserting a fuse (12V/5A)
in the holder.,

Connect the chassis connector on the cabinet to

chassis on the vehicle by means of the black cable.

60. 028-E1

The CQM400 radiotelephone is intended

only for installation in vehicles having

NOTICE

a battery voltage of 12 volts and minus

to chassis.

Fit the antenna cable (coaxial cable RG58c/u) to
the antenna (see subsection later in this chapter
dealing with antennas). Run the cable down to the
radiotelephone between the roof of the car and the
upholstery and shorten it to the desired length,

60.028-E1
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Fit the antenna connector - which is a BNC "crimp rossfeu (] —

type'' connector, Storno code no. 41.5148-00 - to ."1/4_"‘7/7"11/7." e

the cable 6,35mm | 555mm 14,36mm! +04mm
. . ' . CONNECTOR HOUSING

The fitting operation requires a crimping tool BBSNING

(ERMA 29010) and associated accessories (29271), 415148 ﬁ%m

CRIMPING TUBE
KRYMPER@R

Procedure

Strip cable as shown in sketch, Avoid nicking

strands of braid and centre conductor.

Slide crimping tube and connector housing on to KONNEKTORSTIFT

cable in sequence shown,

Slide connector pin in over the centre conductor

and secure it, using crimping tool.

SKARM

Slide connector housing into place over the pin as

shown,

Bring bared cable braid out over connector housing .
CRIMPING TUBE
sleeve, Slide crimping tube up to connector housing KRYMPERGR
and crimp it on to the sleeve and braid, using

crimping tool.

“ERMA” CRIMPING TOOL
NR. 29010/29271
"ERMA" KRYMPETANG
NR. 29010/29271

INSTALLING CONTROL EQUIPMENT
Fixed Microphone MC401

Mount the microphone in a suitable place so that Mc4ot GMPLETE

normal speaking distance will be 30-40 cm.

In motor vehicles, the corner post will usually be i 074.5016-00
found a good place for mounting the microphone, I

The microphone-cable conductors should be sol- %Effso':%zsfm 2040039

dered to the 4-contact connector as shown in the
sketch below,

TO Sus00 TO MC 400

BLACK _ SORT : Y
Ol res——g

VIEWED FROM SOLDERING SIDE
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0y

Steering-wheel Microphone MC402

The steering-wheel microphone should be mounted
and wired as shown in the sketch below, using the
4-contact connector contained in installation kit
MK401.

FORFORSTARKER
PREAMPLIFIER
10.248+00

074.5016-00

TO Su600 TO MC 400

N

BLACK _SORT

WHITE_ HVID

VIEWED FROM SOLDERING SIDE

Fist Microphone with Transmit Button MC403

The microphone is provided with cable, connector
and hook suspension. Mounting of the suspension

is shown in the sketch below,
HOOK

i

MICROPHONE
96.5078

BLUE BLA

|
|
BLACK __SORT i
%12 WHITE __RVID T j
|
Y Reo RED |

'. FIST MICROPHONE MC403
a 96.0092

]
VIEWED FROM SOLDERING SIDE |

Steering-wheel Transmit Button
SU601 or SU602

The steering-wheel transmit button may be used
with fixed microphones MC401 and MC402,

The transmit button should be mounted on the
steering-wheel and the wire ends soldered to the

4-contact connector as shown in the sketch below,

SuU600

Loudspeaker LS401

The loudspeaker should be mounted by means of
the hardware and screws supplied.
The enclosed 5-contact connector should be con-

nected to the loudspeaker cable as shown in the

sketch below,
/j— fn.agz

PN (&
_L3.
V
Ny
LS40
WHITE_HviD 3%
LS401 D:r H @(( o
BLACK SORT o o1
41.5525-00

WHITE HYID

LS401 D:L

=

l__\=

BLACK SORT

$643

STANDARD ANTENNAS

The antenna should be placed as high as possible
and well out in the clear as this will make it
easier to obtain optimum matching and maximum
radiation., On a vehicle, the roof must be con-
sidered the best place for the antenna, If the roof

is not a metal one, one square metre of aluminium

60.028-E1 4-5

foil should be glued to it immediately below the an-
tenna (it may be placed on the inside of the roof).
In the case of passenger cars, the antenna may
also be mounted on the lid of the luggage compart-
ment. However, this will impair the efficiency of

the antenna and produce undesirable directively

60. 028-E1



Storno

Storno

Chapter IV. Installation

effects, for which reason this solution should be
restored to only where these factors are of minor
importance - that is, in cases where maximum
range is not an important requirement.

All of the standard antennas described here can
be installed from outside; it is not necessary to

make a hole in the car upholstery,

Antenna Mount

The antenna cable may be connected to the antenna
in two different ways, either by means of a crimp-
ing tool (ERMA 29010) and associated accessories

(29271) or by means of conventional tin soldering.

Erma 29271

12.0114-00 31.0344-00 31.0347-00

Procedure

Strip the jacket and dielectric from the end of the
coaxial cable as shown, avoiding to nick the strands
of the braid and centre conductor,

Slide the grommet (32, 5033), threaded sleeve

(31. 346) and crimping tube (31, 347) in on the cable
in the sequence shown, Thereafter insert the sleeve
(31. 344) between the cable dielectric and the braid,
and lastly place the insulating washer (12, 114) and

sleeve (31, 345) as shown.

Thereafter secure the antenna to the cable, either
using a crimping tool to make the crimping tube
fit tightly around the cable braid and the sleeve
(31. 345) fit tightly around the centre conductor,
or by soldering. Both procedures are illustrated

in the sketches below.

RG-58c/u

31.0346-00 32.5033-00

or
solderinv

$13,5-1% mm

60.028-E1
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e
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gl
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-
32.169—
90.0258-00
\ 7/
/ \
90.219
|
{ ) :
31.0355-00: "
i
32.5042-00
a16-2.6 mm { }b27-37mm
32.0362-00

\[ \ A oasz-oo_[:':]

24.50-110-053 <=

-GLASS EPOX 31,0357-0 0 F- b 28100
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31.0345-00 —1
12.0114-00 E
29.0145-00~E

==
=
—
—
——
—
—
—
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Drill a hole 13.5 - 14 mm at the point selected.

Push the free end of the coaxial cable through 32.5033-00

the hole, and run it between the roof and the

headlining to the transmitter/receiver unit.

Insert the antenna base half way into the hole

as shown in the diagram. Thread the large

spiral washer through the hole so that it is

under the roof material.

Pull the base back through the hole until the The AN69-3 and AN69-4 is supplied with a
spiral washer is held up against the roof number of packing rings which are threaded
material, add the washer 29, 0146-00 and over the antenna as shown to compensate for
tighten down the nut 29, 0145-00, the varying roof thicknesses,

There are two versions of whip section which For 1.6 - 2,6 mm two washers are used, whilst
may be added to the base, the AN69-3 and for fibre glass which is between 2,7 - 3.7 mm
AN69-4 (UHF) and the AN19-5 (VHF) which (7/64" - 9/64") three washers should be used.

may be folded down. These are attached by
placing the sealing washer 32, 0362-00 over
the base assembly and screwing down the
plastic hood 90, 0258-00.
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D
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170

AN19-5

The antenna whip should be cut to frequency
as shown on the chart, If the transmitter and
receiver frequency differ then the mean is

taken,

17 MHz

MHz

AN69-3

The antenna whip is a fixed
1/4 A antenna, The standing
wave ratio at various frequen-
cies within the 450 MHz band

is shown on the chart.

60. 028-E1
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AN69-4

The antenna whip should be

cut to frequency as shown on

the chart. If the transmitter

and receiver frequency differ

then the mean is taken.
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INSTALLATION OF TONE EQUIPMENT

Room has been left in the radiotelephone for in-
stallation of selective calling equipment, Further-
more the radiotelephone is provided with the tone

equipment cabling on delivery.

The installation of tone equipment requires an

installation kit type MK402 consisting of:

A mounting plate

4 screws with associated spring washers,

The tone transmitter and tone receiver are fast-
ened to the mounting plate by means of screws and
spacers, and the mounting plate is then installed
in the empty room of the cabinet, and fastened

with two screws in each side of the cabinet,

Installation of Tone Transmitter TT481

Fasten the TT481 to the mounting plate and screw-

mount it in the radio cabinet,

60. 028-E1

(See the sketch).

@ Unsolder the inner conductor of the screened
AF lead from its position on the printed
wiring board and extend it with a green lead.
Insulate the junction of the two leads by a
piece of flex, and connect the lead to TT481,

Connect an orange lead from the former

position of the inner conductor to the TT481,

Connect the short red lead in the tone equip-
ment cabling to TT481.

Connect the long red lead in the tone equipment
cabling to TT481,

Connect the white lead in the tone equipment
cabling to T'T481.

ONONONO,

60.028-E1
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.

ORANGE
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TR 481

o

c
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Installation of Tone Receiver TR481

Fasten the TR481 to the mounting plate and screw-

mount it in the radio cabinet.

Connections

(See the sketch).

@ Connect the orange lead in the tone equipment
cabling to TR481.

@ Connect a brown lead between the tone re-
ceiver and the radiotelephone circuits as

shown.

Connect the black lead in the tone equipment
cabling to TR481,

Connect the white lead in the tone equipment
cabling to TR481.

Connect the yellow lead in the tone equipment
cabling to TR481.

Connect the grey lead in the tone equipment
cabling to TR481.

ONGONONONC

Insert a violet lead between the TR481 and

the radiotelephone circuits as shown.

60.028-E1 4-11
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@ Insert a green lead between TR481 and the

radiotelephone circuits as shown.

Disconnect and insulate the red lead in the

control head as shown,

Installation of Alarm Circuit AC401

®

Mount the AC401 in the radio cabinet by
means of a screw and a spacer with the relay

downwards.

Loosen the Li-piece which carries the multi-
connector and antennaconnector. To do this
remove the screw in front of the multicon-
nector and the screw above the antennacon-
nector (see sketch)., After that the L-piece
can be liftet carefully from the cabinet
whereby the multiconnector pins become

accessible.

@@ Connect two grey leads from pin 1 and

©

2 of the multiconnector to AC401.

@ Connect the red lead in the tone equipment

cabling to AC401.

Connect the orange lead in the tone equip-
ment cabling to AC401.

60, 028-E1
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When a CQM400 radiotelephone has been proper-
ly installed and checked for satisfactory oper-
ation it should not thereafter be left to itself un-
til breakdown begin to occur. Every equipment
should be inspected at regular intervals and re-
adjusted if necessary. The frequency of such
routin inspections will depend on the conditions
under which the equipment is operated and on
the total number of operating hours, but twelve
months is the maximum time that should be
permitted to elapse from one preventive service
inspection to the next. All modules have easily
accessible test points to permit rapid check of

the operational condition of the equipment.

Routine Inspection

A normal routine inspection should cover checks
of all test points in the equipment, and the read-
ings taken should thereafter be checked against
readings obtained in previous routine inspections.
However, each routine inspection should also

comprise the operations specified below:

1) Inspect (visually) transistors, diodes etc.
Fasten any components that may have worked

loose.

2) Check the supply voltage.

3) Check cable connections, fuse holder, battery
(look for corroded joints; top up with distilled
water (if necessary). Also check the current

drain,

4) Measure the carrier power delivered by the

transmitter,

5) Measure the receiver sensitivity and readjust

the receiver input circuit if necessary.
6) Call the base station and perform speech test.

7) Check the antenna mounting, especially for

rust.

Replacement of Modules

In certain situations time can be saved by re-

placing a probably defective module with a new
module of the same type. Even if it is known to
be fully aligned, such a newly inserted module

may require a few minor readjustments.

FAULT-FINDING AND REPAIR

Fault-finding

Fault-finding should be performed only by skilled
personnel who have the necessary measuring in-
struments at their disposal and have previously
studied the operating principles of the Mitsubishi
radiotelephone, Before starting work, find out
whether the fault is located in the accessories,
in the outside power source, in the installation
cabling, or in the transmitter/receiver equip-
ment itself, It is important that the directions
given in next section (Alignment procedure) be
followed closely in each individual case if a
satisfactory result is to be obtained.

60.029-E1

Resistance Measurements

Two precautionary measures are necessary when
making resistance measurements on transistor
circuits. Firstly, it is necessary to make sure
that the ohmmeter current does not exceed one
milliampere, which may very well be the case
with certain types of vacuum-tube voltmeters,
Secondly, the ohmmeter voltage may cause the
transistors to become conductive, with incorrect
readings as the obvious result. Since most faults
are either short circuits or open circuits, ac-
curate measurements of resistance are not nor-

mally required.

60.029-E1
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Soldering on Semiconductors

Never forget, when soldering on semiconductors,
that the soldering operation should be performed
quickly and as a general rule it is not advisable
to solder closer to semiconductors than approxi-
mately 5 mm. However a transistor should not
be replaced until it has been determined with
reasonable certainty that it is defective., Even
transistors of the same type and make may show
fairly wide variations in their data. For this
reason it is usually necessary, in the case of
replacements, to check the transistor circuits

and readjust them if necessary.

Wiring Boards

The wiring boards used in the Mitsubishi radio-
telephone are very rugged, but in unfortunate
cases it is possible for the printed wiring to
break or detach itself from the board. This
usually happens when excessive heat is applied
when soldering or when a soldering operation
lasts longer than it should, Fine cracks in the
wiring or in the wiring board itself are mostly
difficult to spot with the nacked eye, in which
cases a magnifying glass will be a good help.
This type of fault can also be the cause of trouble

of an intermittent nature. Such faults are easily
corrected by soldering a short end of wire across
the broken place on the board. The wiring boards
also carry some fixed capacitances. Here, re-
pairs must be made with some caution in order

to avoid changes in capacitance,

Replacement of Components

Replacement of resistors, capacitors and simi-
lar components on printed wiring boards require
the use of a small pencil-type soldering iron of
30- to 75-watt rating so as to permit rapid
soldering, The use of a tin sucker to drain away
melted solder is also advisable. Do not attempt
to pull any component off the wiring board until
the solder flows smoothly as there is otherwise
a risk of pulling some of the printed wiring off
the board. As a general rule the soldering iron
should not be applied to the board for a longer
time than strictly necessary. Care should be
taken, when soldering a new component to the
wiring board, that no short circuits are caused
by excess solder. Do not use more solder than
necessary. Large blobs of solder can reduce the
spacing between the printed wires, which can
produce undesirable effects in RF circuits even

if no actual short circuit exists.

ADJUSTMENT PROCEDURE

General

The directions given in this section are intended
as an aid in aligning a CQM400 radiotelephone
and consequently must not be considered the only
correct adjustment procedure. However, depar-
tures from the directions given here should be
made only in cases where the technician can fore-
see with certainty that modified alignment methods
will neither degrade the specifications stipulated
nor complicate subsequent alignment procedures.
Only such skilled radio technicians as have al-
ready acquainted themselves with the operation

of the CQM400 radiotelephone should perform
adjustments and repairs. Each individual radio-
telephone is checked and tested before being dis-
patched from the factory. In the absence of any

special a ‘reements, the testing department has:

60.029-E1 5-2

1) Inserted oscillator units with quartz crystals

for the channel ordered.

2) Aligned the complete radiotelephone so that
the accuracy of the transmitting and receiving

frequencies is better than 1 x 1070,

3) Adjusted the receiver audio output and the
speech limiter clipping level according to

specification.

Test instrument

The following instruments are required:

a) A power supply rated at 5-20V/5A,

b) A watt meter, 50 ohms, 0-10 watts/0-20 watts.

c) A signal generator, for 142 - 174 and 420 -
450 MHz.

60, 029-E1
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d) An audio voltmeter. i) A circuit tester, 50 yA with 2 kilo ohms in-
e) A distortion meter,

f) An FM detector,
g) A dummy load, 20 watts, 50 ohms.

ternal resistance,

With these instruments available, the equipment

can always be restored to operating conditions.
h) A tone generator.

TRANSMITTER ALIGNMENT

Adjust coils L151 and 1152 in the modulator for Adjust capacitors C204 and C205 in the Power
max, reading at test point @ . Amplifier Unit for max, reading at test point

Adjust coils 1171, L172, and L173 in the Exciter
for max. reading at test point @ . Adjust capacitors C206 and C207 in the Power

" - . . .
Adjust coils 1174, L175, and L176 in the Exciter  ‘ aplifier Unit for max. reading at test point

for max. reading at test point

Repeat the ali ent i der to obtain maxi
Adjust coils L177 and L1178 in the Exciter for max P gnment in order to o maximum

reading at test point @ (in the Power Amplifier ~ CotPut:

Unit). NOTE: Until the transmitter has been properly
Adjust capacitors C202 and C203 in the Power tuned it should only be turned on for
Amplifier Unit for max., reading at test point short periods while making the adjust-

ments, otherwise the transistors may be

. . damaged from overloading.
Make sure that potentiometer R131 is turned

fully clockwise. Set potentiometer R131 for the specified power
output.

TOP VIEW @ @ @ d b
¥ i i .

$ O O/O O O

Cc208 C206 C205 / C204 C203 C202
POWER LINE POWER AMPLIFIER

TERMINAL czo7 RN 7N N STAGE
(\_/\ \\/)
c209

2 ° 113
Q O O O Q 006 O O gTER STAGE

L7 L1172 1173 L174 L175 L176 L1177 L178
N <
\
1 T )
O O O | } OSCILLATOR AND
|
Lisz - us . ! MODULATOR STAGE
R15% Cem o J
-
I8 NOTE: MEASUREMENT AT TEST PoINTS (3).(8). aND (7) ARE _

MADE WITH RESPECT TO POWER LINE TERMINAL

TEST POINTS AND ALIGNMENT POSITIONS IN THE TRANSMITTER
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BOTTOM VIEW

R131

AUTOMATIC POWER
CONTROL STAGE

ANTENNA FILTER
AND SWITCHING STAGE

A

Y

R102

INSTANTANEOUS
DEVIATION CONTROL STAGE

ALIGNMENT POSITION

Adjustment of Modulator

Disconnect the microphone and connect a tone
generator (-4 dBm, 40 ohms) across terminal 1
and 3 of the microphone recepstacle, Terminal

1 is connected to chassis.

IN THE TRANSMITTER

Turn on the transmitter by connecting terminal
2 to terminal 1,

Connect an FM detector through a coupler and

measure the deviation and distortion.

Adjustment of modulation sensitivity is performed

by means of potentiometer R102,

Adjustment of frequency deviation is performed

by means of potentiometer R151,

If the distortion is too high, readjust L151 and
L152 carefully.

RECEIVER ALIGNMENT

Check at test point @ that the oscillator oper-

ates normally,

Adjust capacitors C325 and C366 in the Mixer
Unit for minimum reading at test point @ .

Adjust capacitors C301 to C306 in the RF Stage

for maximum reading at test point

The output level from the signal generator, con-
nected to the antenna input, should be so low that

limiting does not occur.

60.029-E1

Check for deflection at test point @ in the IF
Stage,

Set the signal generator precisely at the receiving
frequency and adjust the variable capacitor in the
Oscillator Unit for zero reading at test point

(discriminator zero).

60.029-E1
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TEST POINTS AND ALIGNMENT POSITIONS IN THE RECEIVER
Readings at Test Points

The list below specifies all test points in the equipment and the respective

readings. Readings are intended only as a guide.

Transmitter

Test Points

Measuring Stage

Standard Current

@ Modulator output 15
@ Tripler output 25
@ Doubler output 25
@ Q 202 collector current 15
@ Q 203 collector current 20
@ Q 204 collector current 30

Receiver .

Test Points Measuring Stage No Carilitirrl‘daéir(‘:rligie;(; dBuV
@ Tripler emitter current 25 25
@ Mixer base voltage 19 19
@ 4th stage of IF 1 3
@ Il final stage output 35 25
@ Discriminator output +5 0

Measurement should be made with ammeter having an internal resistance

of 2 kilo-ohms.

60, 029-E1

60, 029-E1
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APC
MULTIPLIER z S
o o
olo x ﬁ_l__o BACKWARD APC O_j‘
b ouTPUT %
FORWARD
9V RX 2
o L1317
556 10V TX
CRYSTAL OSC. : AUT. POWER CONTROL
<4
IF AMPLIFIER o oo
(8_ our ouTPUT o_j‘
IFIN
9V RX & —o 1ov 1x
_g AF OUTPUT A
88 & [ EXCITER ™ ofT
r KEV LOCK o_1 HE K oo
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I MUTING O m
| AP O 2 weur &7
| TR481 O0V-CHASSIS O o MODULATOR (o
138V O—y
L2 __ _______EIS HIE g
HEHEE MEES « CRYSTAL OSC.
138V O [SINCIN-3 o >
4o CHASSIS O m o—
hll el AF O el ol o ol Yo v x OUTRUT
MUTING O o|>|a )
SQUELCH SVRX O
AF SQUELCH{
AVR AF OUTPUT O
O —O 10V TX
VOLUME{ o —Q 10V ANT. SW. AF
o O KEY LOCK AVR
7 O TRANSM. KEY
° RD _ROD ’ O 13.8V won O- —S}
’ ! A O aF inpUT 0
x o1 1°
o | o [
BK SO BK SO | 3 ,: |
— . ! e
Peat Jses1 L L < o [ z - E: L roz TONE OUTPUT 1
13.8V BATTERY E601 HEEEE ol 8 | &l “t-—J-0umicR
S| SE .
Ro rop_ OA RD__RED S12z3 =S 2|8 < 3 ol % 05 13.8V 17481
+0 = 3|8 8|al>| || Z|e E « O3 EXT. KEY
S681 ] S|
L) [}
v z EHEE : R0 RED L 3 = O1 OV (TONE KEY)
ol 5 3233 Zal3e _Ef,‘s_l L _J
5 & 66444 AL TLTS (A‘(?:e/é‘l) i<
Eoe 5T sz 03z ) <2
< 8 ¢ 2 3 3z |3|¢ i< 5 AF OUTPUT
> 238 =° H BK__ SO i3 crassis
@ > u g n E\ —<: 4
- |
] 3 AF FROM MICR. —<6
<! maz
2 TRANSMITTER KEY
CONTROL HEAD —< AC401:10.2403

NOTE 1: IN EQUIPMENT WITH BUILD-IN TONETRANSMITTER
INNER CORE OF THE SCREENED WIRE IS EXTENDED

THE

TO TERMINAL 4 ON TT481 AND THE TONE OUTPUT TERMINAL

IS CONNECTED TO THE TRANSMITTER AF INPUT TERMINAL.

| ANLAG MED INDBYGGET TONESENDER FORLANGES SKARM-
LEDNINGENS INDERLEDER TIL TERMINAL 4 PA TT481 0G TONE-
UDGANGSTERMINALEN FORBINDES TIL SENDERENS LF INDGANG.

NOTE 2: IN EQUIPMENT WITHOUT TONE TRANSMITTER THE TONE KEY
BUTTON MAY BE USED AS TRANSMITTER KEY IF THE RED WIRE
IS CONNECTED TO THE TRANSMITTER KEY TERMINAL

I ANLAG UDEN TONESENDER KAN TONETASTKNAPPEN ANVENDES
SOM SENDETAST HVIS DEN RPDE LEDNING FORBINDES TIL
TRANSMIT KEY TERMINALEN.

CABLE FORM CQM412, CQM413

ANT.
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BOTTOM VIEW

TRANSMITTER SECTION
AF Amplifier, Limiter, and Automatic Voltage Regulator
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