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GENERAL SPECIFICATIONS
Type CQL631 CQL632 CQL633 CQL634
Frequency Range 68-88 MHz |68-88 MHz | 68-88 MHz | 68-88 MHz
Min. Channel Separation 50 kHz 25 kHz 20 kHz 12.5 kHz
Max. Frequency Swing + 15 kHz +5 kHz +4 kHz +2,.5 kHz

Frequency Stability

Meets government specifications

Max, Bandwidth

1000 kHz

Antenna Impedance

50 ohms nominal

Number of RF Channels

Max. 6 channels

Dimensions

230 x 230 x 70 mm

Weight

4, 7 kilos

TRANSMITTER SPECIFICATIONS

RF Power Output

10 watts, provision for reduced power

Modulation Phase modulation 300-3000 Hz (for-CQL631, 632, and 633)
300-2500 Hz (for CQL634)
CQL631: 50 dB below standard test modulation
FM Noise CQL632: 44 dB below standard test modulation

CQL633: 42 dB below standard test modulation
CQL634: 40 dB below standard test modulation

Spurious Outputs

Less than 2 x 1077 watts

RECEIVER SPECIFICATIONS

Stensitivity 0. 35 4V for 20 dB signal-to-no.ise ratio
Squelch Electronic, adjustable

Adjacent Channel

Selectivity Better than 80 dB (EIA two-signal method)

Undesired Radiation

Less than 2 x 1072 watts

Intermodulation

Better t‘han 70 dB (EIA method)

Spurious Response
Attenuation

Better than 80 dB

Audio Output

2 watts; only 1 watt with built-in speaker

POWER SUPPLY SPECIFICATIONS

Battery Voltage 6.3V 12.6 V 25,2V
Battery Drain:

Stand-by (ready to transmit)| 0. 55A 0, 25A 0.12A
Transmission 8.0A 3.0A 1.4A
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CHAPTER |. GENERAL DESCRIPTION
A. Design Details

Introduction
The STORNOPHONE 600L is a locally operated

transmitter/receiver combination for VHF /UHF
FM radio communication in one of the frequency
ranges 68-88 MHz, 146-174 MHz, and 420-470
MHz, The complete radiotelephone comprises

a cabinet which houses the transmitter, re-
ceiver, and control panel; a microphone or
handset; and an antenna and installation mate-

rials,

This manual contains a detailed description of
the STORNOPHONE 600L and the standard
accessories which are available, Because we
at Storno are constantly processing the ex-
perience we gain during the production, testing,
and operation of our radiotelephones, minor
modifications and corrections will be made at
regular intervals., These will be listed on a
separate sheet, which will be placed first in

this manual,

If your STORNOPHONE 600L is a special ver-
sion, descriptions of the necessary modifi-
cations will be condensed into an appendix
which is placed first in the standard descrip-
tion whilst the associated circuit diagrams are

placed last in the book,

Standard Versions
The STORNOPHONE 600L is available in the

following versions:

Type Frequency Range Channel Separation
CQLS611 146-174 MHz 50 kHz
CQL612 146-174 MHz 25 kHz
CQL613 146-174 MHz 20 kHz
CQL614 146-174 MHz 12,5 kHz
CQL631 68-88 MHz 50 kHz
CQL632 68-88 MHz 25 kHz
CQL633 68-88 MHz 20 kHz
CQL634 68-88 MHz 12,5 kHz
CQL661 420-470 MHz 50 kHz
CQL662 420-470 MHz 25 kHz
CQL663 420-470 MHz 20 kHz

Where it is not necessary to distinguish be-
tween radiotelephones with different channel
separations, the following description will
employ common designations for radiotele-
phones inside the same frequency band. Thus,
the CQL611, CQL612, CQL613, and CQL614
2-metre radiotelephones will be covered under

the common designation of CQL610,
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Chapter . General Description

The STORNOPHONI. 600L is intended for
simplex operation, The standard version is
for local operation, It can be operated from
6-, 12-, and 24-volt DC power supplies,
Switching from one voltage to another re-
quires a rewiring job in the power supply
section,

A maximum of six RF channels can be pro-
vided,

Transmitter power output for 2- and 4-metre
stations (CQL610 and CQL630) is 10 watts
with provision for operation at reduced power,
For 0, 7-metre stations (CQL660), power out-
put is 6 watts, likewise with provision for

operation at reduced power,

Construction

The radiotelephone is housed in a drawer-type
cabinet consisting of an outer section designed
as a housing, and an inner section that is
similar to a drawer, The two sections are held
together by a number of screws on the right-
hand and rear sides of the cabinet,

The outer section is a box made of 2-mm alu-
minium sheet,

The drawer section, of cadmium-plated steel
sheet, carries all radio circuits, Besides
serving as a chassis for the units of the radio-
telephone, the drawer divides the interior of
the cabinet into three mutually screened com-
partments. Thus, a vertical wall in the right-
hand side of the cabinet separates the power
supply section and the loudspeaker from the
other radio sections, A horizontal wall through
the middle divides the cabinet into two sections
the upper one of which contains all RF and IF
modules except for the oscillators; these are
located in the lower section together with the
audio modules and the control panel,

The front panel of the drawer section carries
the controls etc. and the loudspeaker,

The rear wall carries the battery terminals,
There are three connectors on the left-hand

side of the cabinet, for:

Microphone, transmit button or microphone,
Antenna cable (BNC connector),
External loudspeaker and test point for discrimi-

nator measurement,

31, 088-E1l
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ANTENNA CONNECTOR

SQUELCH
AD1
3 ADJ J2

SPEECH
MODULATION

EXT LS, ALARM, DISCR. MICR  TRANSM. BUTTON, HANDSET

The cabinet also has two holes through which
it is possible to adjust:

Squelch function
Speech modulation,

Operation

The controls etc, provided on the Type CP601
Control Panel are accessible on the front panel
of the cabinet, on which they are located as
shown in the sketch, Number and letter desig-
nations, identical with those used in the circuit

diagrams, cover the following functions:

V1 V2

I |

2345 3 Storne A

O° I,
COC I o

| y & D 54-? |

| | !

05 0t 02 03 06

04

01

Self-releasing (+)
push-button Transmit/tone button
02 Self-releasing "Speaker In'', This
push-button button, in conjunction
with a built-in tone re-
ceiver, cuts in the loud
speaker, In some ver-
sions, this button func-
tions as a tone button
(++).
03 Self-locking dou- Cuts out the squelch
ble-push releasing function,
push-button
04 Self-releasing "Speaker Out', This

button, in conjunction
with a built-in tone re-
ceiver, cuts out the
loudspeaker,

push-button

31.088-E1
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Channel selector for
max, 6 channels,

05 Control knodb

06 Control knob
and volume control.

V1l Redlamp
v2 Green lamp

Transmit pilot lamp.

Indicates reception of
selective call,

(+)

If a tone generator is used, a tone call can be
transmitted only by pressing the button 01,
causing both the tone generator and the station
transmitter to be operated. If tone calls are
not desired in subsequent traffic, the radio-
telephone must be operated from an external
transmit button such as a steering-wheel

switch or microphone switch.

(++) ,

If a tone generator is used in a station not
equipped with an external transmit button, a
restrapping operation in the control panel is
required, which calls for tone calls to be
transmitted by pressing the buttons 01 and

02 simultaneously. Subsequent traffic in which
the use of tone calls is not desired is handled

by means of transmit button 01 only,

The circuits of the various control functions
are covered in detail by the description of
CP601 in Chapter II,

Besides, a detailed instruction manual is
supplied with each STORNOPHONE 600L.,

Voltage Switching

The STORNOPHONE 600L is designed for
operation from 6, 12, and 24 volts DC,

Combined on/off switch

Stomo
7

Switching between the various supply volt-
ages is performed on a strap board, located
on top of the power supply section. The
switching operation consists in unsoldering
and rewiring a few straps in accordance
with directions given on a diagram provided
inside the cabinet, on which connections for

the respective voltages are clearly indicated.

When performing the switching operation the
external voltage indicator on the rear wall of
the cabinet should be rotated so that the volt-
age indicated on it answers to the voltage for

which the equipment has been strapped.

Remote Control
The STORNOPHONE 600L is supplied for local

control only. However, it can be converted for
remotely controlled operation by means of a
Type MK601 remote control kit, which is
separately available from STORNO, Detailed
instructions for performing the conversion

are given in a subsequent section of this

manual,

Tone Equipment

Tone equipment to permit operation in selec-
tive calling systems can easily be installed in
the STORNOPHONE 600L, in which space has
been left for the tone transmitter, tone re-
ceiver, and alarm circuit. If the STORNO-
PHONE 600L is supplied with built-in tone
equipment, descriptions, circuit diagrams
etc. of such equipment will be contained in a

separate technical manual,

B. Control Equipment and Accessories

The list below covers the types of control
equipment and accessories that are available
for the STORNOPHONE 600L, Some of them,
such as installation materials, antenna, and
microphone, are necessary for installing and

operating the equipment.

Control Equipment

1.5601 High-efficiency loudspeaker, Supplied
with mounting hardware but less con-

nector,

MC601 Fixed microphone with built-in ampli-
fier. Hardware for fixed mounting is
supplied. .

MC602 Fixed microphone with built-in ampli-
fier and 10-cm gooseneck,

MC603 Fixed microphone with built-in ampli-
fier and 20-cm gooseneck,

MCB04 Fixed microphone with built-in ampli-

fier and 40-cm gooseneck,
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MC605 Fixed microphone for mounting on
steering column, A steering-wheel
switch for use with a fixed micro-
phone is available,

MC606 Fist microphone with built-in ampli-
fier, transmit button, and hang-up
bracket, Mounting hardware is sup-
plied.

MK601 Conversion kit, For modifying a local-
ly controlled station for remote control
Consists of control box, remote con-
trol panel, and connectors and control
cable,

MK602 Conversion kit. For mounting a multi-
wire connector on the control box of a
remotely controlled station,

MT601 Handset with built-in amplifier and
transmit button, Hang-up bracket and

mounting hardware are supplied.

Antennas

The STORNOPHONE 600L is designed for
operation with a 50-ohm antenna, STORNO can
supply the following standard types, all of which
have bases designed to permit mounting from
the outside without damaging the car upholstery.

AN39-5 1/4 wavelength whip antenna for the
frequency range 68-88 MHz.

AN19-5 1/4 wavelength whip antenna for the
frequency range 146-174 MHz.

AN69-3 1/4 wavelength whip antenna for the

frequency range 420-470 MHz.

AN69-4 5/8 wavelength whip antenna for the

frequency range 420-470 MHz,

Other types, such as a 5/8-wavelength rear-
mounting antenna, tilt-over antenna or mag-

netic antenna may be used if desired,

Installation Kit

In addition to the accessories listed above, the
installation of a STORNOPHONE 600L radio-
telephone requires a kit of parts, These are

specified below:

17.030 Standard kit of accessories consisting
of antenna connector, fuse holder and
% fuses, dummy fuse holder, and a set

e of cable shoes.

19, 088 Standard installation kit consisting of
8 metres of battery cable and 6 metres
of antenna cable, These lengths are
sufficient for installing a radiotele-

phone, even in large vehicles.

Installation Instructions

Brief installation instructions are supplied with
each individual accessory, However, Chapter
IV of this manual contains a complete descrip-
tion of how to install both the radiotelephone

and the accessories,

1 NRR-F1
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CHAPTER Il. THEORETICAL CIRCUIT ANALYSIS
A. General Description, 68-88 MHz Equipment

| ANT RECEIVER |'_ CP601]|
Y - RCEA 1C605 |—— BP600 |——{ 14607 %02 Lot Ans02 l
[ sas02 | T
’ -24V RX | f L I
t [ Xs603 ) ! | L§ TONE | |
. : REC
- AS663 - x0632 x0631 (— PSE06 f——" 2 o 2 ‘ b= |
] ¢ o :
-24V TX l {—TONE-} l
+ RANSM, ‘
S ey O ey O L N ) IR M el Vg
L]

TRANSMITTER

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 adjustments and repairs, and follows
strictly logical lines,

The receiver and transmitter use silicon tran-
sistors throughout, resulting in less dependence

on ambient temperature and in greater reliabili-
ty.

Receiver Section

The receiver is a double-conversion super-
heterodyne using intermediate frequencies of
10.7 MHz and 455 kHz. The necessary selectivity
is obtained by means of two bandpass filters.

The receiver is composed of these five modules:

Receiver converter with RF

>amplifier and 1st mixer RC631
Crystal oscillator (1-6 pcs. X0632
Intermediate-frequency converter
with 10, 7 MHz band-pass filter
and 2nd mixer 1C605

455kHz intermediate-frequency
filter for 50kHz, 25 kHz, or 20kHz

BP608(50kHz)

BP609(25kHz)

BP6010(20kHz)
BP6012(12. 5kHz)

channel separation

455 kHz intermediate-frequency

amplifier and discriminator IA601
Squelch and audio amplifier unit
In CQL611, 612, and 613: SQ603
In CQL614; SQ602

The receiver moreover comprises an audio out-
put amplifier, Type AA602. However, this unit
is located in control panel CP601 and will be
described in connection with the latter,

The RF and IF modules of the receiver are lo-
cated in the top section of the cabinet except for
the oscillators., These are located in the bottom

section together with the audio units,

Transmitter Section

The transmitter is phase modulated. Its output
frequency is six times the oscillator frequency.
Phase modulation is performed at the fundamen-

tal frequency.
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A maximum of six crystal oscillators - one for

eacn trequency channel - can be provided,

The transmitter is composed of the following

subunits:

Audio amplifier, In CQL611,612, and

613: AA801
In CQL614; AA608
Crystal oscillator (1-6 pcs, ) X0631
Exciter and modulator for 50 kHz
and 25/20 kHz channel separation EX631(50kHz)
EX632 (25, 20,
and
12, 5kHz)
RF power amplifier PA631
Antenna filter FN631

The following subunits are common to the receiv-

er and transmitter sections:

Antenna shift unit AS663
Crystal oscillator panel with

space for six receiver oscillators

and six transmitter oscillators XS603

31,090-E1

Control Panel

Control panel CP601 contains,all controls and
circuits required for operating the radiotelephone
and checking its performance. It also accomodates

the following subunits:

Audio output amplifier AA602
Tone transmitter (if provided)

Tone receiver (if provided)

Alarm circuit (if provided) AC683

Power Supply Section

Power supply section PS606 converts 6, 12, or
24 volts DC from, say, a car battery into 24 volts
stabilized DC for the transmitter and receiver

sections,

The following pages of this chapter contain a
complete description of the circuits of the indi-

vidual subunits and their specifications,

31,090-E1
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Receiver Converter R C631

RF INPUT
HFIND

NOTE 1 RF OUTPUT

HF UD

The receiver converter is built on a wiring board,
It consists of the following stages:

Signal Fre;quency Amplifier
Mixer ‘
Oscillator-Signal Amplifier
Oscillator-Signal Doubler,

The receiver converter amplifies the incoming
signal and converts it to a first intermediate
frequency of 10, 7 Mc/s, for which purpose an
oscillator signal, amplified and multiplied, is
injected into the mixer,

All transistors used in this unit are silicon

type n-p-n transistors,

Mode of Operation

The incoming signal is applied - via a bandpass
filter (L1, L.2) - to the signal-frequéncy ampli-
fier. Good separation between the input and out-

put circuits of this amplifier ensures good sta-

bility. - The amplified signal is fed through a
four-circuit filter to the emitter of the mixer

transistor,

Whilst the amplified and filtered signal from

the antenna is applied to the emitter of the .
mixer, the output signal of the tripler is applied
to the base. In other words, additive mixing is
used. The mixer works into a 10,7 Mc/s filter
(L8) which can be matched to the following IF
converter unit by means of a simple strapping
operation.

The strap marked NOTE 1 in the photograph is
used in equipments with 20 or 25 ke/s channel

separation,

In equipments with 50 kc/s channel separation,
the strap marked NOTE 1 should be removed
(see also the circuit diagram at the back of this

manual),

Amplifier and Tripler

The output of the crystal oscillator is amplified
by a straight amplifier stage. This is followed

SF AMPL MIXER
N Y X/
| . L - —-— 107
ANT SIGNAL INPY] ——od % D> % M % lm 'cm
STRAIGHT AMPL DOUBLER
f >
D —» — //\\-_// ‘a4
37. 384-E1

37. 384-E1
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by a doubler the collector circuit of which con-
sists of a double bandpass filter tuned to the
second harmonic of the oscillator frequency.
From there, the signal is fed to the base of the

mixer transistor.

Technical Specifications

Frequency Range

68 - 88 Mc/s.

Gain

Voltage gain from antenna to input of mixer:
12 dB.

37, 384-E1

Storno
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Input Impedance

Nominal; 50 ohms,,

Crystal Frequency Calculation

For 68 - 88 Mc/s range:

fx = f51g + 10,7 NIC/S

where fx is the crystal frequency in Mc/s, and
fsig is the signal frequency in Mc/s.

Dimensions

160 x 32 mm,

37. 384-E1
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Receiver Oscillator Unit X0632

The receiver oscillator unit is a crystal-con- Technical Speciﬁcations
trolled oscillator, It is built on a double wiring
board, and is a totally enclosed plug-in unit, Crystal Frequency Range

The oscillator unit plugs into a crystal oscillator 39 35 _ 51,04 Mc/s.
panel which has pins mating with sockets on the

Frequency Pullin
oscillator unit, quency g

%f—: +30 x 10'6.

Mode of Operation Frequency Stability

For voltage variations within 24V %2,5 %:

The oscillator is a third overtone series reso- -6
L . . _ Better than 0.2 x 10 ~,
nant Colpitts oscillator with the crystal con-
) o
nected at low-impedance points to ensure good [n temperature Pangg -307C to +80°C:
frequency stability, Better than #2 x 10™ ",

Undesired frequency pulling of the oscillator fre- | .4 Impedance

quency is minimized through damping of the col-

. . 50 ohms,
lector circuit.
The oscillator is started up by connecting the Power Output
CHANNEL SHIFT terminal to chassis through Approx. 200 uW,

the channel selector in the control box. A diode
in series with the -24V supply lead prevents any
flow of undesired current in the unit,

The oscillator signal is fed to the receiver con-
verter via the crystal oscillator panel,

The operating frequency can be adjusted by means

of a trimmer capacitor located close to the crystal.,

37, 386-E1
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Receiver Oscillator Unit X0662

The receiver oscillator unit is a crystal-con-
trolled oscillator, It is built on a double wiring
board, and is a totally enclosed plug-in unit,
The oscillator unit plugs into a crystal oscil-
lator panel which has pins mating with sockets

on the oscillator unit,

Mode of Operation

The oscillator uses a parallel-resonant Col-
pitts circuit, It is followed by a multiplier
stage which quadruples the crystal frequency.
The oscillator is started up by connecting the
CHANNEL SHIFT terminal to chassis through
the channel selector, A diode in series with the
-24V supply prevents any flow of undesired
current in the unit,

A capacitance diode E, biased by a tempera-
ture-dependent voltage, compensates for fre-
quency variations at high and low temperatures,
The degree of compensation is adjusted with
potentiometer R10, Frequency adjustment is
performed with trimmer capacitors C10 and
C11, The RF output of the oscillator is fed via
the crystal oscillator panel to the receiver con-

verter,

Technical Specifications

Covera ge

For crystal: 11, 37 - 14,23 MHz,
For output voltage: 45,5 - 56, 9 MHz,

Frequency Pulling

A -6
r-(;-z:h 30 x 10

Frequency Stability

Against voltage variations of -24V z2, 5%;
Better than £1,5 x 10°°,
In temperature range -25°C to +80°C; Better

than #£5 x 10'6.

Load Impedance

50 ohms,

170 mV /50 ohms,
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IF Converter IC605

c19 X-TAL Q2

Q1 LS

The IF converter unit is built on a wiring board,
and is housed in a metal box with a screw-on
lid.

The unit consists of the following stages:

Coil filter

Oscillator

Mixer.

The IF converter filters the high intermediate-
frequency signal at 10, 7 MHz and converts it
to a low intermediate-frequency signal at 455
kHz,

Mode of Operation

Coil Filter

From the receiver converter unit RC, the high
intermediate-frequency signal at 10, 7 MHz is
fed to the coil filter, which consists of five
tuned circuits. The output of the filter is ap-

plied to the mixer,

FILTER 2 MIXER
lan 4
107MHz INPUT o— | N\ M (SSkMz OUTPUT
FROM RC ~~ 10 8P
|
W mine
for
MICC MNT

20SCILLATOR

RF INPUT
HF IND

L4 L1

Oscillator

The oscillator is a crystal-controlled Colpitts
oscillator, The crystal frequency is normally
10. 245 MHz, but in cases where one of the
harmonics of the local oscillator coincides
with the frequency of the incoming signal, which
might cause interference, a crystal frequency
of 11, 155 MHz is chosen instead, The crystal
oscillates in a parallel resonant circuit, and
frequency adjustment is performed with a

trimmer capacitor.

Mixer
Rl

Both the 10, 7 MHz signal and the oscillator
signal are applied to the base of the mixer
transistor. The low intermediate frequency
signal at 455 kHz is taken off at the collector.

Technical Specifications

Input Frequency

10.7 MHz,

Output Frequency

455 kHz,

Input Impedance

910 ohms // 20 pF.

Output Impedance

3,8 k ohms // 480 pF.

37.558-E1
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Bandwidth

At 6 dB relative to 10,7 MHz: 230 kHz.
At 55 dB attenuation relative to 10, 7 MHz:
1820 kHz,

Bandpass Ripole

0 dB.

Oscillator Frequency

Calculating the crystal frequency (fx):

fx = 10,7 MHz - 0,455 MHz = 10, 245 MHz,

At certain signal frequencies, however, this
crystal frequency cannot be used owing to
harmonic radiation., In such cases a crystal
frequency of 11,155 MHz is used which is cal-

culated as follows:
fx = 10,7 MHz + 0,455 MHz = 1,155 MHz,

Below follow lists of IC crystal frequencies

for a number of signal frequencies,

A =10, 245 MHz crystal frequency
B = 11,155 MHz crystal frequency

68-88 MHz2
Receiver Frequency Range fx
68,0 - 70,5 MHz A
70.5 - 72,9 MHz B
72,9 - 80.8 MHz A
80.8 - 83,2 MHz B
83.2 - 88,0 MHz A
146 - 174 MHz
Receiver Frequency Range fx
146,0 - 152,5 MHz A
152,5 - 154.9 MHz B
154.9 - 162,7 MHz A
162,7 - 165.1 MHz B
165.1 - 174,0 MHz A

37.558-E1
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1A
420 - 470 MHz
Receiver Frequency Range fx
420 - 421,5 MHz B
421.5 - 428, 8 MHz A
428, 8 - 431,7 MHz B
431,17 - 439,1 MHz A
439,1 - 442,0 MHz B
442,0 - 449, 3 MHz A
449, 3 - 452,2 MHz B
452, 2 - 459.6 MHz A
459,6 - 462,5 MHz B
462,5 - 470, 0 MHz A

Crystal Specification

In temperature range -15°C to +60°C: S-98-8,
In temperature range -25°C to +65°C: 5-98-12,

Oscillator Frequency Pulling Range

Greater than +40 x 106

Available Power Gain

With 10, 245 MHz crystal: Greater than 3 dB.
With 11, 155 MHz crystal; Greater than 2 dB.

Centre Frequency Variation

At 3 dB attenuation relative to 455 kHz: Less
than = 700 Hz,

Dimensions

80 x 40 x 29 mm

37.558-E1



$tomo

IF Filters BP608, BP609, BP6010, and BP 6012

The IF filter is built on a wiring board, and is
housed in a hermetically sealed metal box,
The filter is a gelective bandpass filter con-
gisting of eight resonant circuits capacitively
coupled to each other at their high-impedance
ends. Its input and output are inductively
coupled to the first and last resonant circuits,
respectively, and are consequently galvani-
cally separated,

The filter is artificially aged after wiring and

insertion in the box,

IF filter BP608 is used in equipments with
50 kHz channel separation,

IF filter BP609 is used in equipments with
25 kHz channel separation,

IF filter BP610 is used in equipments with
20 kHz channel separation.

IF filter BP6012 is used in equipments with

12.5 kHz channel separation,

Technical Specifications

Input Frequency

10,7 Bz, 455KHE

Output Frequency

455 kHz,

Generator Impedance

3.9 k ohms // 480 pF,

Load Impedance

1 k ohm // 480 pF,

Bandwidth

BP608 At 6 dB attenuation relative to 455
kHz: Greater than 15 kHz,
At 80 dB attenuation relative to 455
kHz: Less than +28 kHz,
BP609 At 6 dB attenuation relative to 455
kHz: Greater than £6, 5 kHz,
At 80 dB attenuation relative to 455

kHz: Less than £18,5 kHz,

BP6010 At 6 dB attenuation relative to 455
kHz: Greater than £5, 7 kHz,
At 80 dB attenuation relative to 455
kHz: Less than £16 kHz,

BP6012 At 6 dB attenuation relative to 455

kHz: Greater than + 3.5 kHz,
At 65 dB attenuation relative to 455
kHz: Less than % 8, 0 kHz,

Ingertion Loss

BP608 Less than 3 dB
BP609 Less than 7 dB
BP6010 Less than 8 dB
BP6012 Less than 9 dB

37.563-E1
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IF Amplifier 1A601

RF-INPUT
HF IND L Q2 L2 Q3 L3

Q4 T 4 I Qs

CHASSIS Q1

The IF amplifier is built on a wiring board.

It consists of the following stages:

Four IF Amplifier Stages
Discriminator
Output Amplifier

The IF amplifier serves the purpose of ampli-
fying and rectifying the low intermediate-fre-
quency signal at 455 kefs. It also amplifies
the audio output delivered by the discrimi-

nator,

Mode of Operation

gt it ingg e

From the filter (BP), the low intermediate-
frequency signal at 435 kc/s is applied to the
IF amplifier unit.

Interstage coupling consists of a single tuned
collector circuit capacitively tapped for the
base of the transistor of the following stage.
The last IF amplifier stage works into the
discriminator, The last two amplifier stages

operate as voltage limiters.

The discriminator is an inductively coupled

Foster Seeley discriminator the output circuit

LIMITER

of which comprises a voltage divider consisting
of resistors R29, R30, and R31. Ey shifting a
stli'ap back and forth between two taps on the
voltage divider, the audio output voltage may
be altered so that the IF amplifier unit can be

used for different channel separations,

The strap marked I in the photograph is used
in?equipments with 20 or 25 kc/s channel
seiparation.

Tl+e strap marked II in the photograph is used
injequipments with 50 kc/s channel separation
(see also circuit diagram of the IA601 IF am-
pll;fier at the back of this manual).

Ini order to ensure that the discriminator will
beq? loaded lightly, the following audio amplifier
st?ge is an emitter follower using a high-re-

sistance base biasing network,

Technical Specifications

Intermediate Frequency
! .

455 ke/s.

Alax. Frequency Swing
ti5 kels or 25 kef/s/+4 ke/s, depending on

sﬁrap used.

NISCR AF AMPL

AF QUTPUT

155 kHz INPUT ] i
FROM BP * >> =

10 SQ60x

JlV >

7 RAKRA_F1
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IF Bandwidth
£920 kc/s at 3 dB attenuation,

Generator Impedance

1 k ohm/0. 25 mH,

Input Impedance

1 k ochm [/ 480 pF,

Output Impedance

340 ohms.

Discriminator Bandwidth

Linear to 20 kc/s.

Discriminator Slope

Measured with instrument with Ri = 1000 ohms:
2.2 yAlkels.

Discriminator Centre Frequency Stability

%1 kc/s.

Gain

The gain is determined as the input voltage at
which the audio output voltage has dropped 1 dB

below max. audio output voltage. Af = *10.5
ke/s and fmod = 1000 c/s: 1.6 uV.

Audio Output Level

At fmod = 1000 c/s.

For AF = %2.8 kec/s, strapped for AFmax, *
+5 ke/s: 0.9 V.

For AF = +3.5 kc/s, strapped for AFmax,
5 ke/fs: 1.1V,

For AF = #10.5 kc/s, strapped for AFmax.

£15 ke/fs: 1.1 V,

Demodulation Characteristic

Flat; +0/-1 dB.

Storno
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Deviation relative to 1000 ¢/s in the range 300 -
3000 ¢/s. AFmax, = 0.2 x AFmax, at 1000 cls.

Distortion

In the range 3000 - 3000 c/s:

For AF = #15 kc/s, strapped for AFmax, *

1}5 ke/s: 1.4 %.

For AF = 45 ke/s, strapped for AFmax, =

x5 ke/s: 1.2 %.

l\iin. Load Impedance
!

IlT‘n the range 300 - 3000 c/s: approx. 2 k ohms,

9urrent Drain

lb mA.
Dimensions

160 x 24 mm

37.389-E1
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Squelch and Audio Amplifiers SQ 602 and SQ 603

AF QUTPUT n
LF UD

The squelch and audio amplifier unit is built on
a wiring board. It consists of the following

stages:

Noise Amplifier
Noise Rectifier
Audio Amplifier

The audio amplifier stage serves the purpose of
amplifying the demodulated signal delivered by
the discriminator whilst the squelch circuit -

in the absence of an incoming signal - amplifies
and rectifies the discriminator noise, permit-
ting use of the rectified noise voltage for muting

the audio amplifier stage.

Mode of Operation

Audio Amplifier

The audio signal from the discriminator in the
preceding intermediate frequency amﬁl’iﬁer unit,
1A, is applied to the audio amplifier stage via an

integrating network and a potentiometer.

sSQ ADJ
SQ. REG

-2LV
AF INPUT
LF IND

The integrating network, which in the case of
phase modulation consists of resistor R16 and
capacitor C12, produces a -6dB/octave frequen-
cy characteristic, For frequency modulation, C12
is replaced by a resistor, R18, resulting in a flat
frequency characteristic, The following potenti-
onleter, R15, makes it possible to adjust the gain
fo

amplifier has transformer output with an output

nominal power output (3dBm). The audio

impedance of 600 ohms.

Squelch Circuit

A portion of the noise from the discriminator is

filtered in the bandpass filter (L1, C2) and fed to
the noise amplifier stage. The transistor of this
stage is biased in such a manner that only noise

peaks of a certain magnitude can make the tran-
siItor conductive. The noise voltage consequent-
ly generated in the collector circuit is rectified

by a diode and applied to transistor Q2, which

opierates as a DC amplifier.

37.568-E1

[ AF OUTPUT
~ 10 AA

37.568-E1
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When a sufficiently high noise voltage is applied
to the noise rectifier, the collector-emitter im-
pedance of the DC amplifier will be so low that
the base bias for the audio amplifier disappears,
thereby muting the latter,

The bias for the noise amplifier, and consequent-
ly the squelch sensitivity, can be adjusted with a
squelch potentiometer located in the control box.

The resonant frequency of the bandpass filter in
the input circuit of the squelch unit can be altered
by strapping, permitting use of the filter at chan-
nel separations of 12,5, 20, 25, and 50 kc/s.

(see notes on diagram),

Technical Specifications
Input Impedance

In the range 300 - 3000 c/s:

Greater than 3 k ohms.

Output Impedance

At 1000 c/s: 600 ohms.

Nominal Load Impedance

600 ohms,

Audio Output Level

At 1000 c/s and input voltage of 0.6V and R15
in the fully clockwise position: 1. 3V.

Frequency Characteristic (PM)

In the range 300 - 3000 c/s relative to 1000c/s:
-6dB/octave +0/-1dB.

37.568-E1
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Frequency Characteristic (FM)

In the range 300 - 3000 c/s relative to 1000 c/s:
Flat £0 dB.

Distortion
At 3dBm power output and 1000 c¢/s: 2%.

Output Noise Attenuation

Unsquelched: better than 50 dB
Squelched: better than 70 dB.

Squelch Sensitivity

For AF = 0,7 x AFmax. and fmod = 1000 c/s,

full unsquelching occurs at:

Min, signal-to-noise ratio in speech channel:
3 dB.

Max. signal-to-noise ratio in speech channel:
Adjusted to max. 20 dB S/N.

Squelch Hang

At max. squélch sensitivity: approx, 0.5 sec.
At min, squelch sensitivity: approx. 0.1 sec.

Channel Separation

50 ke /s or 25/20 kc/s depending on strap.

Delay
Approx. 50 msec,

Current Drain

For unsquelched operation (audio output): 12 mA.,
For squelched operation (no audio output): 8. SmA,

Dimensions

148 x 24 mm.

37.568-E1
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Audio Amplifiers AA601 and AA608

AF INPUT  NOTE 2 Q2

R27 a1 Q3

R28 R29 Q5 L1

Audio amplifiers AA601 and AA603 are built on is

wiring boards., They consist of the following

stages:

Differentiating network
1st amplifier

Limiter

Integrating network
2nd amplifier

Splatter filter

Output amplificr.

The audio amplificr periorms two imporian:

st
di
st
de
of

an

NOTE 4 Q6

NOTE 5

AF OUTPUT
LF UD

switchable buetween two different time con-
ants: the strap designated NOTE 1 cuts in the
fferentiazing network R2, C3, which provides
raight phase modulation, whilst the strap
signated NOTEL 2 cuts in the network composed
{R1 + R2) and C1, which provides mixed phase

d frequency modulation, a phase modulation

characteristic being obtained for modulating fre-

qu
tig
Fr
{e

functions: it amplifics the signal fron. the micro

phone to a level suitable for the modulator, and ls
it limi he amplitude of “he said signal so that . o . oy
t limits the amplitud s I'te 1st amplifier consists of two transistor
the maximun. permissible frequency swing will

not be¢ exceeded,

Besides, the AAGUL aticnuates Jrequincics ahose
3000 1z and the AAGOY frequencicvs above 2500

Hz, thus preventing adjacent-channel interferen-

encies below 1000 Hz and frequency modula-
n for modulating frequencies above 1000 Hz,
on: the differentiating network, the signal is

o the st amplificr stage,

t Amplifier and Lin:iter

Stg

us|

in

Co|

ages in a conventional emitter circuit, The

€ of un-byvpassed emitier resistors results in

hizh degrec of negative feedback, The follow-

¢ limiter consists of :wo transistors with a
m:n:on emitter resistor, Limiting is accompli-

ed in the following manner:

wen the input voliage of transistor Q3 becomes
sitive with reépect 1o the emitter voltage, Q3
11 attempt to draw more current, and the
hitter/base voltage of transistor Q4 will conse
ently decrease, causing the latter transistor

draw less current. A further increase in in-

t voltage will cause Q3 to draw so much cur-

DIFF NETW
]

ce, sh
. w
Mode of Operation 4
po
Differentiating Network wi
Each audio amplifier has 600-ohm balanced en
transformer input followed by a poiention:«ier, au
R27, for sensitivity adjustment, The Jollowing i
differentiating network {pre-emphasis network) pu
OUTPUT AMPI FILTER 2 AMPL INTEGR NETW. LIMITER
AF QUTPUT | 4 e
o 4 A R

AF INPUT

u A |

W7 RRA.TF'1
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rent that Q1 will cut off, thus limiting the signal
amplitude, If the input signal of Q3 becomes
negative with respect to the emitter voltage, the
full current will flow through Q4. In this case,
Q3 will cut off, again causing limiting. The
symmetry of the limiting is adjustable with

potentiometer R28,

Integrating Network

The integrating network consists of the output
impedance of transistor Q4 in conjunction with
capacitor C6, This capacitor is connected via
a strap; by removing the strap, the capacitor
can be left out while making measurements on

the limiter, thereby avoiding integration,

The following potentiometer, R29, controls the
output voltage of the audio amplifier and hence
also the maximum frequency swing of the trans-

mitter with the limiter operative,

2nd Amplifier and Splatter Filter

The 2nd amplifier consists of a single transistor
stage with an un-by-passed emitter resistor, re-
sulting in a high degree of negative feedback.

The amplifier stage is followed by a splatter fil-
ter. This is a pi-network whose cutoff frequency
is 3000 Hz in the AA601 and 2500 Hz in the AA608
It serves the purpose of attenuating higher fre-
quencies such as harmonics generated by the

clipper and amplifier stage,

Output Amplifier

The output amplifier consists of a single transistor

stage with an un-bypassed emitter resistor. The
collector resistor is a voltage divider (R25 and
R17), making it possible to alter the output
voltage - and hence the frequency swing - by

a restrapping operation.

Depending on the frequency band in use and the
desired frequency swing (channel separation), the
units should be strapped in accordance with the

notes on the associated diagrams,

Technical Specifications

Current Drain

13 mA,

37.569-T1
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Clipping Level (1000 Hz)

Peak value of clipped voltage at test point 24 with

strap designated NOTI 3 removed: 2,9 \ peak,

Minimum Input Voltage for Clipping (1000 Hz)

he input voltage at which clipping occurs with
potentiometer R27 turned full on {(and with strap
designated NOTL 3 removed): 34 m\,

Maximum Output \'oltage (1000 1iz)

laximum output voltage across 10 k ohm load
esistor, at full clipping and with potcniiometer
29 turned full on (with straps designated NOTL
and NOTLE 4 inserted): In AAG01: 3,5V peak,

n AAG08: 1,9 V peak,

Harmonic Distortion (1000 liz’

bistortion is measured at output voltage of 0, 8V,
orresponding to 0, 7 AF max, Potentiometer R29
s adjusted so that the output voltage across 10 k
hms is 1,5 V peak for an input voltage of 20dB
bove clipping level, The input voltage is reduced
0110 mV, and potentiometer R27 is adjusted for

output voltage of 0,8 V across 10 k ohms: 0. 5%,

Frequency Response;

he unit is adjusted as for measurement of har-
onic distortion, The input voltage is reduced by
20dB to 11 mV,

requency response, AA601:
at between 300 and 3000 Hz +0, 2/0.8 dB; at
kHz the voltage has dropped 12 dB below 0 dB
t 1000 Hz,
requency response, AA608:
lat between 300 and 2500 Hz +0,2/0, 8 dB; at
kHz the voltage has dropped 12 dB below 0 dB
t 1000 Hz.

Input Impedance

600 ohms, Input impedance is floating,

utput Impedance

3.9 k ohms or 1.2 k ohms, depending on strap-
ping.
imensions

160 x 28 mor

37.569-11



oinnead Y leennad

Storno

$torno

Transmitter Oscillator Unit X0631

C4 X-TAL

The transmitter oscillator unit is a crystal-con-
trolled oscillator and is built on a double wiriﬁg
board. It is a totally enclosed plug-in unit.

The oscillator units plugs into a crystal oscil-
lator panel which has pins mating with sockets

on the oscillator unit,

Mode of Operation

The oscillator uses a parallel-resonant Colpitts
circuit with the crystal loosely coupled to the
transistor. The oscillator is started up by con-
necting the CHANNEL SHIFT terminal to chas-
sis through the channel selector in the control
box. A diode in series with the -24 V supply lead

prevents any flow of undesired current in the unit,

The oscillator signal is fed via the crystal oscil-
lator panel to the RF input of the exciter.

The operating frequency can be adjusted by means

of a trimmer capacitor located close to the crystal.

37.376-E1

Technical Specifications

Crystal Frequency Range

11.8 - 14.66 Mc/s.

Frequency Pulling

%f—: +30 x 1075,

Fréquen cy Stability

For voltage variations within 24V £2,5%:
Better than *1 x 1075,

Load Impedance

25 ohms,

Power Output
Approx, 80 uW,

37.376-E1l
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Transmitter Oscillator Unit X0661

The transmitter oscillator unit is a crystal-
controlled oscillator and is built on a double
wiring board. It is a totally enclosed plug-in
unit,

The oscillator plugs into a crystal oscillator
panel which has pins mating with sockets on the

oscillator unit.

Mode of Operation

The oscillator uses a parallel-resonant Colpitts

circuit with the crystal loosely coupled to the
transistor. The oscillator is started up by con-
necting the CHANNEL SHIFT terminal to chas-
sis through the channel selector, A diode in
series with the -24 V supply lead prevents any
flow of undesired current in the unit. The os-
cillator signal is fed via the crystal oscillator
panel to the RF input of the exciter,

The operating frequency can be adjusted by
means of a trimmer capacitor located close to

the crystal.

Technical Specifications

Crystal Frequency Range
11,3 - 14,66 MHz,

Fi’equency Pulling

A > +30x 1075,

Frequency Stability

For voltage variations within 24V % 5%:

Better than £ 0.1 x 1078,

Inltemperature range -30°C to +80°C:

Better than £ 5 x 10'6.

Load Impedance

25 ohms.

Power Output

Approx. 25 microwatts,

Crystal
Type 98- 16,
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sistor. This stage amplifies the input signal to a
level suitable for the moduletor, The base cir-
cuit serves as an impedance :ransformer, pro-

viding an input impedance of approx. 30 ohms,

Phase lModulator

The phase modulator is a modified bridged T net-
work composed of reactances. This circuit has
low insertion loss, constant four-terminal im-
pedances, and produces a relatively large linear
phase swing, A number of modulator circuits

can be cascaded if a larger phase swing is de-
sired, For example, exciter EX631, producing

a phase swing of #15 kc/s, has two modulator
circuits whilst the EX632, whose phase swing

is either %3 kc/s or #4 ke/s, contains only one

modulator circuit,

The bridged T network is derived from a lattice

section as shown below,

22y
e
-
“ T
P I
'* L__J‘T
o —o
In these networks, the inser 5 is zer
(no-loss reactance) and the four-te nal im-
pedance is constant the value of .7.] 3 ;
constant., The phase shilt introduced by the ne:-
‘K CE AL Vi g Egani :
however, this must be done i such a wav tha:
ns LELE i E
circu raciicall plicable as 11 -
r, ze1 re g I
quarter-nave Lra T da parallel-reson-
{
1LE
|
& Y —
% 5
i
Hopite

ik

e & o

The advantage of this arrangement is that the
phase shi:t can be varied by varyving the wc
circuit capacitances in the same n.anner, This
also meets the requirement that Z1 X Z, must be

constan:, The circuit capacitances are capac:-

37.378-E1l
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tance diodes on whose bias the modulating volt-

age is superimposed,

Attenuating networks inserted on either side of
the modulator reduce interaction between the
modulator and the buffer stage during align-

ment,

This stage is largely identical with the 1st buf-
fer, It, t00o, has tuned LC circuits in its base
and collector leads. Both circuits are damped

by parallel resistances to keep the stage stable,
Similarly, the damping of the circuits of the first
and second bufier stages cause the operation of
the modulator to become less dependen: on the

tuning of the buffer stages.

The doubler and tripler use conventional circuitry
in a common-emitter circuit, These two stages
are not neutralized, the tuned circuits being
damped by resistors in the interests of good
stability. The circuits between the doubler and

the tripler and between the tripler and the 1st
power amplifier are double-tuned bandpass filters
(L11 - L2 and L3 - L14, respectively) with close-
to«critical coupling between circuits, These band-
pass filters set a lim.i: to the bandwidth of the
exciter by attenuating undesired harmonics gener-

azed in the frequency muluplication process.

Thle 1st and 2nd power an.plifiers raise the signal
letel to approx. 300:-\\ in a 50-ohm load. Imped-
ante matching between stages is accomplished
byimeans of a tapped parallel resonant circuit
(L5). The tap connec:s - via a series resonant
circuit consisting of C39 and L16 - to the base of
transisior Q6 of the 2nd power amplifier, Battery
voltage for the first power amplifier is taken {rom
the drive control circui: of the foliowing RF am-
plifier unit, PA, The powe: output delivered by
the exciter is adjusted by varving this voltage.
Tre emitter resisior of the 2nd power amplifier
is un-bypassed in the interesis of belter stability;
another advantage o: emiiting bypass:ing is that
wide transistor tolerances are then withour im-

portance,

37.378-E1
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A pi-network provides impedance matching to
the 50-ohm load imposed by the following RF

power amplifier,

Technical Specifications

Frequency Range

68 - 88 Mc/s.

Frequency Multiplication Factor

Go

Crystal Frequency Band

11.33 - 14.66 Mc/s.

Power Output
600 mW,

Power Input
40 uW.

Generator Impedance

50 ohms.

Storno
2 ¢

Load Impedance

50 ohms.

Audio Input Impedance

At 1000 ¢/s: 10 k ohms,
Modulation

Phase modulation, +6 dBfoctave #1 dB with
in 300 - 3000 c/s.

Modulation Sensitivity

Modulating voltage (for AF -0, 7 x AFmax, at
1000 c¢/s):

EX631: 0.8 V

EX632: 0,6 V,

Maodulation Distortion

Measured without de-emphasis:
EX631: 6%
EX632: 5%.

DiEensiQns R
68 x 140 x 25 mm,

37. 378-E1l
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RF Power Amplifier PA631

LY—

RE-INPUT
HF IND

L3 ca

The RF power amplifier is built on a wiring board.

It consists of the following stages:

1st Power Amplifier (Driver)
2nd Power Amplifier (Output)
ADC Circuit (Automatic Drive Control Circuit).

The RF power amplifier is a Class C amplifier.

It raises the RF signal level to approx. 10 watts
in a 50-ohm load. An ADC circuit ensures con-
stant current through the output transistor and

so prevents it from being overloaded. This cir-
cuit also causes the output of the RF power am-
plifier to be less dependent on variations in supply
voltage and ambient temperature.

Note that the earth potential of this unit connects
to the -24-volt terminal of the supply voltage.

Mode of Operation

The driver amplifies the signal from the EX ex-
citer to a level (3 - 4 watts) suitable for driving
the following output stage. Pi-networks are

used for matching the output stage to the driver

27 RRAN-F1

L4 C10 L7

RF-QUT ADC
HF UD

and to the load impedance into which it works.
Since proper impedance matching over the en-
tire 68 - 88 Mc/s band cannot be accomplished
with lone set of component values only, some of
the capacitance values of these pi-networks may
have| to be altered, depending on what portion of
the band is to be used. Full information about
this is given in the circuit diagram and parts
list of the PA631 RF power amplifier unit.

ADC|Circuit (Automatic Drive Control Circuit)

This|circuit consists of one transistor stage
operating as a DC amplifier, The transistor

base|receives, via a potentiometer, a refer-

ence|voltage which is produced by a zener diode.

NUTPIIT AMPI NRIVFR

RF QUTPUT RF iNPUT
1 FN o Q <] FROM €X
REG VOLT
ADC " 10ex

37 2R0.F1
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There is a DC path from the emitter of this Power Output

transistor to the collector of th
of the output stage 10 W, Adjustable by means of the ADC circuit,

of the power amplifier unit, where a 1-ohm
resistor provides operating voltage for the Current Drain
drive control circuit, 950 mA at 10 watts power output.

Lastly, the collector of the control transistor Input Impedance

connects to the 1st power amplifier stage of

the EX exciter, 50 ohms,

Output Impedance

An increase in the current through the output
stage will result in an increase in voltage 50 ohms,
across the collector resistor and hence pro- Gain
duce a decrease in the base-emitter voltage -

15 dB at 78 Mc/s.

of the control transistor. Consequently, the
Tpe gain varies over the frequency range.

supply voltage applied to the 1st power ampli-

fier of the exciter will decrease, and so will Dimensions
the drive applied to the output stage. This will 56 x 160 x 29 mm.

reduce the current through the output stage.

Technical Specifications

Frequency Range

68 - 88 Mc/s.

37. 380-E1 37. 380-E1
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Antenna Filter FN631

The antenna filter is built on a wiring board.

It consists of a bandpass filter having low in-
sertion loss.

This bandpass filter, composed of four LC cir-
cuits (two series-resonant circuits and two
parallel-resonant circuits), serves the purpose
of preventing the transmitter from radiating
signals at undesired frequencies, such as har-

monics of the signal frequency.

Technical Specifications

Frequency Range

68 - 88 Mc/s.

L4

RF OUTPUT
HFUD

L3

ﬂnput Impedance

0 ohms.

butput Impedance

0 ohms.
IBand\vidth (3 dB)

go \e/s.

Inser:.on Loss

68 - 88 Mc/s: 0.4 dB.

IDimensions

52 x 44 mm,

Storno
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Crystal Oscillator Panel XS603
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The crystal oscillator panel consists of a wiring

wiring/board are marked with channel numbers
board with conductors on both sides, and a 1-6 foJ‘

the oscillators of the receiver and trans-

screen, mitter, respectively.

The wiring board has plug pins for up to six re-

ceiver-oscillator units and six transmitter-os- Mode of Operatign

cillator units, Crystal switching is performed with the channel
In order to ensure that the proper oscillators selector, It is done electronically by closing or
opening the supply voltage leads for the individ-

ual transmitter and receiver oscillators,

- and hence also the proper frequencies - are
provided for the channels, the pin sets of the



d | et et beneend

Storno

Storno
%)

Power Supply Unit PS606

Power supply unit PS606 is built on a drawn
aluminium chassis and a wiring board. It con-

sists of these units:

DC converter with polarity protection diode and
a strap board.
Series regulator,

Transmit relay,

The power supply converts 6, 12, or 24 volts
from a battery into 24 volts stabilized DC for
operating the transmitter and receiver sections

of the equipment,

Mode of Operation

DC Converter

The DC converter is a conventional push-pull
oscillator with two transistors in a common-
emitter circuit and a transformer inserted in the
collector circuit whilst the feedback windings
connect to the bases, The converter frequency
is between 1 and 4 kHz,

The transformer primary is composed of four
identical centre-tapped windings which are con-
nected in series and/or in parallel depending on
the battery voltage. They are in parallel for 6
volts; for 12 volts they are partly in series and

partly in parallel; for 24 volts they are in series,

An inductance, L1, between the bases of the two

transistors is so dimensioned that its core will

37.561.F1

saturate before that of the transformer, thus
avoiding excessive peak currents through the
transistors, Two resistors inserted in the posi-
tive feedback loop ensure optimum efficiency
under the two different types of loading existing
during r.eception {max., 300 mA) and transmis-
#ion (max. 1.4 A). Their values are altered
#oth when the strap board is rewired to switch
tTrom one battery voltage to another and when the
&ontact pair a2 of the transmit relay are switch-
éd between the transmit and receive positions.
J\ polarity protection diode El is connected in

ts back direction across the battery cable input
J)f the power supply unit in order to protect the
&:onverter transistors against the consequences
bf incorrect battery-voltage polarity, Incorrect

olarity will cause the diode to become conduc-~
ive, thus blowing the battery-cable fuse, The

iode should always be checked when the cable

as been incorrectly polarized and replaced if
| ecessary,

he transformer secondary has a main winding
with taps for matching, and an auxiliary winding.
The main winding connects to a bridge rectifier,
E3 - E6, Normally the connection providing the
full number of turns is used, but in cases where
“most operation occurs at high battery voltages
“the number of turns must be reduced, in which
'case the matching tap is used (see circuit dia-

gram), This results in improved efficiency. The

37.561-E
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sccondary auxiliary winding furnishes a positive
auxiliary voltage for the following series regu-

lator,

Series Regulator

The series regulator consists of a series tran-
sistor Q3, a control transistor Q4, and an am-
plifier transistor Q5.

The base of the amplifier transistor receives,
via an alignment potentiometer, a portior of the
stabilized output voltage, In the emitter circuit
there is a reference diode, E8, and DC voltage
at this point is compared with the base voltage,
The collector of the amplifier transistor connects
to the base of the control transistor, If the output
voltage begins to increase, so will the collector
current of the amplifier transistor, and the base
voltage for the control transistor will decrease,
This will cause the base voltage for the series
transistor to decrease and the voltage drop
across the latter to increase, thereby causing
the output voltage to decrease, The output voltage
is adjusted for -24 volts by means of alignment
potentiometer R18,

In order to protect the transmitter-receiver
sections against over-voltage in the case of
defects in the series regulator, a zener diode
across the output of the regulator circuit pre-
vents the voltage from exceeding a certain po-

tential (approx. 30 volts),

K

Transmit Relay
02 1

AHY. \ b1§‘ —a— TX
— 224V TX e
a1 V v v, _{
—
A v Rx b2 —&—— RX

>+ — -
ReA TRANSMIT RELAY

~
% iﬁg it |
TRANSMIT
E10 BUTTON

— ‘

—
-24V

ReB

ANTENNA SWITCH RELAY

The transmit relay (ReA) is powered by the
stabilized 24-volt supply. It serves the triple
purpose of switching -he supply voltage back and
forth between the receiver and transmitter sec-
tions shoriing a feedback resistor in the DC

converter on transmit, and socuring that the
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transmit relay will release before the antenna
%hift relay on completion of a transmission.
When the transmit relay is operated, the antenna
;hift relay (located outside the power supply unit)
is energized via the DC path through diode E10
and the transmit button to earth. This occurs
simultaneously with the operation of the transmit
relay, but since the operating time of the anten-
na shift relay is shorter than that of the transmit
relay, the antenna will be connected to the trans-
*nitter before the latter begins to operate and

can deliver any power, On switching to receive,
the transmit relay will be de-energized before
the antenna relay due to the fact the latter relay
remains operated via contact set a3 of the trans-

it relay,

Technical Specifications
Supply Voltages

Measured at the fuse holders,

Pperating Voltage|Minimum | Nominal |Maximum;

6V 5V 6.3V 7.5V
12V 10V 12,6 V | 16.5V
24V 20V 25.2V | 33,0V

Output Voltage
Regulated, -24V

Output Voltage Variation

For temperature and load variations,
Less than £0,6 V,

Output Load
Receive, max, 0.3 A

Transmit, max, 1.4 A,

Output Voltage Ripple

Less than 20 mV p-p.

Battery Drain (typical values)

Voltage |No-load [Receive 0, 3 A| Transmit 1.4 A
6.3V | 0.25A 2.3A 10.5A
12,4V | 0.10A 1.2A 4.6A
1 25.2v | 0.06A 0.6A 2.1A
Converter Frequency
- 4 kHz,
37.561-E1
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Control Panel CP601

However, if the control panel incorporates a tone
transmitter, the button will also function as a tone

General

Control panel CP601 consists of a metal chassis
on which all controls are mounted, a wiring board, transmit button as it will simultaneously switch
on the tone transmitter and the station transmit-

and a terminal board,
The panel is intended for use with Type CQL600
radiotelephones. In locally controlled equipment

it will always be mounted in the transmitter/re-

ter*‘. In this event an external switch is re-
qui{red for turning on the transmitter when the
us? of tone calls is not desired.

ceiver cabinet, For remote control it will be
mounted in a separate cabinet, Type CA603,
The control panel contains all circuits required

for operation of the radiotelephone,

Functions
— T} — 457 — oV
l |
L@ 3
TRANSMIT ; ! 737'
LAMP | 2LV —>41c1
[ R _
X | 4
TRANSMIT BUTTON -, \l’ | U
01e¢ 4 :
E —O——ov
|
CP601 I ' PS606

01, Transmit Button

The transmit button is a self-releasing push-
button, When it is pressed, the transmit relay
is operated, causing voltage to be applied to the
transmitter section and to the transmit lamp V1

This self-locking double-pressure-releasing push-
button permits cutting out the squelch function as

si(etched below,

on the control panel,
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This is a self-releasing push-button, It is used
only in conjunction with a tone receiver, for cut-

ting out the loudspeaker,

05, Channel Selector

The channel selector is a rotary switch, It has
six positions, one for each channel that can be
provided, Switching between channels is per-
formed by connecting the desired transmitter
oscillator and receiver oscillator to earth, there-
by applying operating voltage to them. If less than
six channels are provided, the unused positions
of the channel selector will be connected to the
preceding one of the channels in use, so that

this channel will be cut-in even if the channel
selector happens to be set at a channel for which

crystals are not provided.

06, Combined On/Off Switch and Volume Control"

This knob is a combined on/off switch and volume
control, To switch off the radiotelephone, turn
the knob fully left, Volume adjustment is con-

tinuous, A dial indication is provided,

This lamp turns on when transmit button 01 is
pressed,

V2, Green Lamp for Selective Calling

el i R e e R Sty

This lamp indicates that a selective call is being
received, It is provided in the control panel only

if a tone receiver is used.

In addition to the above-mentioned control func-
tions, the control panel carries a 1-watt 50-ohm

loudspeaker,

Storno
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Besides, the panel carries the connector sockets

schified below:

J1| Socket for connection of an external 15 - 20
ohm loudspeaker, providing 2 watts of audio
output, and for connection of an alarm cir-
cuit, Also for discriminator check measure-
ment,

J2| Socket for connection of microphone, switch,

or handset,

TVI'O holes in the chassis between sockets J1 and

J2/permit adjustment of:

The squelch potentiometer, To tighten the squelch,

turn clockwise,

Pgtentiometer for speech modulation control, To

increase the gain, turn anti-clockwise,

Selective Functions

When using selective calling the loudspeaker will
be' open during incoming calls. On completion of
a c¢all, the loudspeaker can be cut out by depressing
the button 04, so that only calls intended for the
stItion operator can cut in the loudspeaker, To
m?nitor the channel for traffic, the operator will
cut in the loudspeaker by pressing the button 02,
Tl'Jlis should always be done before switching on
the transmitier, for which reason the tone re-
ceiver unit incorporates a circuit to prevent the
transmitter from being switched on before the
button 02 has been depressed and the loudspeaker
cuf in,

Far other selective functions see the Tone Equip-

ment Manual,

Built-in Units

The control panel houses the receiver audio out-
pui amplifier, AA602, which is described sepa-
rately in this Chapter,

Thle control panel will also accomodate a tone
transmitter and tone receiver, also an alarm
cipcuit, Diagram D400, 842 shows how these
units are installed in the control panel, whilst
descriptions and diagrams of the tone equipment
are contained in a separate manual covering tone
equipment for the STORNOPHONXNE 600,
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Audio OQutput Amplifier AA602

Q1 a2

The audio output amplifier is built on a wiring
board. It consists of these stages:

Blocking attenuation circuit

Pre-amplifier stage

Driver

Complementary output stage with tempera-

ture compensator.,
The audio output amplifier is a transformer-
less push-pull amplifier which is capable of
delivering 2 watts of power output. This unit

is located in the control box,

Mode of Operation

The blocking attenuation network in the input
circuit of the audio output amplifier is used only
if a selective tone receiver is provided, in which
case the attenuation network (a T-network) is
made up of the pre-amplifier input impedance,

a series resistor, and the output impedance of
the tone-receiver blocking circuit; the latter
impedance should be less than 1,5 ohms if the
desired blocking attenuation is to be achieved

(see sketch below),

AMPLIFIER STAGE

10
DRIVER

AF SIGNAL
FROM SQ601 39K

BLOCKINGCIRCUIT
IN TR68x

— e —ed

AF INPUT
LF IND

AF

BLOCKING
BLOKERING

The signal if fed to the output stage via the pre-
amplifier stage and the driver stage, both of
wh’ich réceive negative feedback voltage from

the output stage, Temperature compensation of
the output stage is accomplished by biasing a
transistor connected between the bases of the
ou*put transistors. The type of compensation
employed is base-emitter voltage compensation,
The output stage operates in Class B push-pull

in |a common-collector circuit. It is transformer-

less, with a loudspeaker load of approx, 15 ohms.

Warnlng Never short-circuit the loudspeaker
output (terminals 2 and 4) as this will

cause permanent damage to transistors,

Regducing the Input Sensitivity

If a reduction in the output amplifier sensitivity
is|desired, a 1/8-watt resistor (see table below
for resistance value) may be inserted between
terminal 3 of the unit and the wiring board in
CB60x.

INPUT SENSITIVITY
FOR 2 WATTS OUTPUT

RESISTANCE VALUE

+3 dBm 22 k ohms

0 dBm 12 k ohms

-3 dBm 6.8 k ohms

. -6 dBm 2.7 k ohms
-9 dBm 0 ohms
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Technical Specifications

Supply Voltage
24 V £5%,

Resistance in Power Supply Cable

R : max, 14 ohms,

cable’

Current Drain

At 24V: without signal 20 mA
at 2 watts output 175 mA
blocked 20 mA

Power Output

Max, 2 watts,

Loudspeaker Impedance

15 ohms,

Input Impedance
6.5 k ohms,

Storno

3%

lbput Sensitivity
ior 2 watts into 15 ohms and Rcable = 0 ohms.
etter than -9 dBm.

Frequency Response
Measuring level 1W (ref. 1000 c/s): 300 -

3000 c/s +0,5 dB -1.5 dB.

Distortion
Less than 5%.

Hum and Noise
Attenuated 60 dB.

arthing the blocking lead through tone re-
eiver TR68x or 1.5-ohm resistor: 50 dB.

imensions
28 x 80 mm,
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Fixed Microphone MC601

Microphone MC601a

The MC601a microphone is designed for fixed
mounting and a speaking distance of approx.

30 - 40 cm. The microphone housing contains

* a 600-ohm microphone cartridge and a Type
AA604 50-dB amplifier with integrated circuits.
This microphone may be used with the CB601
control box,

Fixed Microphones MC602, MC603, MC604

Microphones MC602a, MC603a, and MC604a

These microphones are identical with the Type
MCBOla in regard to technical details and oper-
ation; however, they have goosenecks of different
lengths.

MC602a 11-cm gooseneck
MC$603a 21-cm gooseneck
MC604a 41l-cm gooseneck

Microphone MC606a

The MC606a microphone is a fist microphone,
A transmit button is provided on the housing.
The MC606 microphone contains a 600-ohm
dynamic microphone cartridge and a Type
AA606 50-dB integrated amplifier.

The fist microphone is used with the CB601

control box,




$torno Storno

!

Handset MT601

Handset MT601

The MT601 handset is a conventional handset
with transmit key. It contains a telephone car-
tridge and a microphone cartridge with a built-
in amplifier.

Th't MT601 handset may be used with the CB601
control box,

Handset MT602

Handset MT602

The MT602 handset is a watertight handset with provides approx, 20 dB gain, The MT601 hand-
transmit button, It contains a telephone car- set may be used with either the CB601 or the
tridge and a microphone cartridge with a Type CB602 control box.

AA605 one-stage transistor amplifier which

Loudspeaker LS601

Lobdspeaker LS601a

The Type LS601a loudspeaker is a 2-watt
15+0hm loudspeaker mounted in a plastic
housing, It may be mounted wherever con-
venient (mounting hardware is supplied). It
can also be mounted on the CB601 control

box.

Falded-Horn Loudspeaker LS602

Folded-Horn Loudspeaker LS602

The Type 1L.S602 folded-horn Loudspeaker is
a watertight high-efficiency loudspeaker with
pronounced directional properties. For this
reason it is excellently suited for outdoor
mqaunting, for instance in conjunction with

matorcycle installations,

Telchnical Data

Impedance: 20 chms

Power capacity: 10 watts

Lower limiting frequency: 560 cls
Dimensions: 150-mm dia, x 140 mm,
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CHAPTER IV. INSTALLATION
A. General

Introduction

It is of great importance that installation is car-
ried out carefully and in accordance with the
enclosed instructions, Careless or incorrect in-
stallation may disastrously impair the perform-
ance of the equipment and will substantially in-

crease the risk of breakdowns,

It is therefore recommended that the installation
personnel study and follow the instructions given

in this chapter.

Unfortunately it is not possible to draw up a set
of universally valid installation instructions for
the STORNOPHONE 600L; the number of models
and types of vehicles is too large and require-
ments for individual installation jobs are too

diversified to permit that,

. Station Cabinet with Mounting Plate,

. Battery connector.

1
2
3, Battery cable,
4, Fuse holder,
5

5. Vehicle battery.

In many cases, moreover, customers have
special wishes in regard to placement of the in-
dividual units of which the equipment is composed

- especially where equipment is to be installed in"
ships, locomotives, etc,

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. STORNO should immediately be noti-
fied if goods are damaged or not as ordered.

6, Microphone,
7. Steering wheel switch

8, Antenna cable

Whip antenna,

31.117-E1
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When dispatching equipment to STORNO in case
of complaints, repairs, etc. the original packing
should be used whenever possible,

Main Units

A standard radiotelephone station consists of these
main units: A CA605 station cabinet containing
transmitter section, receiver section, power

supply unit, control panel, and loudspeaker,

A Type 17,030 kit of installation parts comprising:
Mounting plate, connectors, fuse holder, and cable

shoes,

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

for operation:

Kit of installation cables (battery cable and anten-
na cable), Storno type 19, 088,

Microphone, Several types are available,

Antenna, Several types are available,

Also available are various types of accessories
such as: External loudspeaker, handset, steering-
wheel transmit button, modification kit for con-

verting the radiotelephone for remote control, etc.

An instruction sheet or folder is supplied with
each accessory and each large installation compo-

nent,

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 connectors and the snap

fasteners of the mounting plate,

Cabling should be as short as practicable,

31,117-E1

Stomo
@3

Cables should be placed well away from movable,
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.

In marine installations, cables should be secured

by an adequate number of clamps,

For 6 -volt operation, the battery cable must not
exceed 4 metres in length if 2 x 4 mm2 PVC cable
is used, If a longer cable is required, its cross
section should be proportionately heavier,

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

Soldering

When soldering cables in the units of the station,
for example when converting the station for re-
motély controlled operation, the use of a soldering
iron‘of 20- to 25-watt rating is recommended
whereas soldering to connector terminals requires
a soldering iron of a somewhat higher rating,
though not more than 65 watts. When installing the
ante‘nna connector, the antenna cable screeen braid
should be soldered securely into place, Moreover,
when fitting connectors to coaxial c.ables, the
soldering job should be done as quickly as possible,
follc?wed by cooling in alcohol, in order to prevent
the cable dielectric from melting,

Temperature

The equipment should be installed in a place that
willi permit the heat given off through the cabinet
surface to be drained away by the ambient air,
whose temperature should be inside the range
-15°C to +50°C for continuous operation, although
the lequipment will operate inside the range -30°C
to +60°C over limited time intervals such as hot

surﬁmer days or cold winter nights,

31.117-E1
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B. Installing the Station Cabinet

Siting

The STORNOPHONE 600L 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 dash-

board,

However, the equipment may - depending on the
type of service for which it is to be used and on
local conditions - be sited in different ways and
in different places if this is deemed desirable
seeing that the installation kit permits mounting
it in any desired position,

In choosing the proper place in which to mount
the cabinet, the various factors discussed in the
preceding section should be taken into account

where at all possible,

Strapping for the Battery Voltage in Use

As supplied from the factory, the radio cabinet
carries on its rear wall a voltage plate stating
which one of the above-mentioned supply voltages

the equipment is strapped for, If you subsequent-

Strap Card in PS606
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ly switch the equipment for a different voltage,
you should replace the plate accordingly.

Switching to a different supply voltage consists
in‘ changing a number of straps on the top side
of‘ the power supply unit PS606, which carries
a strap card showing strapping arrangements
for the respective voltages,

Installing the Mounting Plate

The cabinet is installed by means of the instal-
lation kit (37, 094), which comprises these parts:

Mounting plate with snap fasteners and locking
pawls,
6 self-cutting screws, 3.9x 6,5 BZ,

Mounting hardware,

The mounting plate, to which the station cabinet
is held by two snap fasteners at the front and two
locking pawls at the back, may be secured both
on top of the cabinet and below it, This makes it
pgssible to mount the equipment either suspended
- (under the dashboard, under the ceiling or on a
wall - or standing, on a desk or shelf etc.

The mounting plate has a large number of screw
holes in it that make it possible to secure it with
s¢rews at all or any points that may be deemed
expedient, depending on the nature of the material
to which it is to be secured, The installation kit

c?ntains the screws required,

The exact number of screws to be used depends
on the nature of the material to which the mount-
ing plate is to be secured and on the location of

of four screws should be used, spaced as far

tile screws on the mounting plate, but a minimum
apart and placed as near the corners of the
mounting surface as possible, If the equipment

is to be mounted in a sloping position, the mount-
ing hardware should be cut into suitable lengths,

which should thereafter be bent to the desired
|
apgle.
o secure the cabinet to the mounting plate,
ring the two locking pawls of the plate into the
utouts on the top or bottom of the cabinet and
thereafter bring the two snap fasteners into
q‘ngagement with the cutouts in the sides of the
éabinet and snap them shut,
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C. Installing Cables and Connectors

1. 5508) with two male connectors (STORNO

Installation Kit

A kit of installation hardware is supplied with the
equipment, In addition to mounting hardware,

this kit comprises the following parts:

Antenna connector UG88/U, BNC (STORNO
type 41,5120),

6 -contact connector for microphone and (if used)
steering-wheel transmit button (STORNO type
41,5093),

2 -contact connector housing (STORNO type

31, 117-E1

ype 41.5509),
use holder (STORNO type 46,5010),

fuse for 24-volt operation, 3 amps.
STORNO type 92, 5065),

fuse for 12-volt operation, 6 amps,
STORNO type 92,5066).

fuse for 6 -volt operation, 15 amps,
STORNO type 92.50725).

%n adhesive plate listing fuse ratings

supply voltages,

$Stomo
(73§

6.0 x 25 mm
6.0 x 25mm

6.3 x 26 mm

for different

31.117-E1
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2 tubular rivets to relieve cable strain in multi-

wire connectors (STORNO type 30, 021),

2 cable shoes (STORNO type 35, 5005),

ANOTI"Z: Only fuse type 92,5072, which is a quick-
blow fuse, may be used for 6-volt oper-
ation, Most other commercially available
motor-car fuses are too sluggish to pro-
vide adequate protection in case of short

circuits,

In addition to the installation kit described above,
STORNO can supply the necessary cables in the
form of an installation kit (STORNO type 19, 088)
comprising:

8 metres of battery cable, 2 x 4 mm2 PVC
{(STORNO type 73, 5022),

6 metres of antenna cable (50-ohm coaxial cable,
RG58C/U - STORNO type 75.5013),

These lengths of cable will suffice for most

vehicle installations,

However, these types of cables can also be sup-
plied in lengths according to customers' require-

ments,

Battery Cable

Fit the cable to the 2-contact connector housing
(41.5508) with associated male connector con-
tacts (41, 5509).

Install the fuse holder (46, 5010) in the positive
conductor of the battery cable (the marked portion
of the cable) as close to the battery as possible,

The plate indicating fuse ratings for different
supply voltages should thereafter be placed on
the fuse holder, Insert the correct fuse in the
holder,

Connect the cable, with the cable shoes supplied,
direct to the battery terminals - the marked
portion of the cable should go to plus.

Plug the battery-cable connector into the radio-
telephone's battery connector, The marked cable
portion referred to above should go to the lead
coming from the radiotelephone cabinet,

Antenna Connector and Antenna Cable

Fit the UG88/U antenna connector to the antenna

cable as described.
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Cut end of cable even. Remove 8 mm of PVC
jacket, Do not use tools that may nick the
strands of the braid,

Comb out braid, Pull wires out across cable
end, Slide components of connector on to cable

in sequence indicated.

Comb braid back over cone, taking care that
wires do not cross each other, Cut braid
wires off as shown, Remove 3,2 mm of in-
sulation without nicking centre conductor, Do

not' use wire stripper.

Tin centre conductor of cable and the contact.
Solder carefully. Do not use soldering paste.
Cobl with alcohol. Remove resin and excess
tinl using sharp knife, Make sure that contact
is straight and located in centre,

Push connector body on to cable end, Screw
coupling ring on and tighten, using adjustable

spanner,

1f a "crimp'' -type antenna conductor is used

(STORNO type 41, 5148), the fitting operation
|

reﬁquires a crimping tool (Erma 298010) and

associated accessories,

31.117-E1
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asefou d 1 ___ __“_-%E = _-i'— 3 Prﬁcedure
u_';:;m";;:i‘ .IH;::’] :f’-:_;ﬂ Stri}p cable as shown in sketch. Avoid nicking

str#nds of braid and centre conductor.

Slije crimping tube and connector housing on

to gable in sequence shown,

SliLTe connector pin in over the centre conductor

and secure it, using crimping tool.

Sli#e connector housing into place over the pin
as Ehown.

Bring bared cable braid out over connector
housing sleeve, Slide crimping tube up to con-
nector housing and crimp it on to the sleeve and

braid, using crimping tool,

The¢ procedure for connecting the antenna cable
to the antenna is described in the section
"'Standard Antennas''.

6-contact Connector 41.5093

This connector is to be fitted on the cable

FE \J — ——— coming from the microphone or handset and
( == o f-” — (if used) an external transmit button, The exact
I\%\__A:J :‘f' t— e— procedure depends on the type of control equip-
TTT—— ) ment to be used and is therefore described in
TERMA  CRIMAING TOOL connection with the latter. ’

NR 29010f/2927%

D. Installing Control Equipment

Fixed Microphones MC601, MC602,
MC603, and MC604 : -

Mount the microphone in a suitable place so that :—y—;:_\vka.m- SORT
P c—— ; e o

normal speaking distance will be 30 - 40 cm.
TUBULAR RIVEY

In motor vehicles, the corner post will usually RBRNITTE

be found a good place for mounting the micro-

phone, The microphone-cable conductors should (' ; 2 —

be soldered to the 6-contact connector as shown CONNECTOR
in the sketches below, o

MC602, MC603, MC604

31.117-E1 4-6 31.117-E1
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Fist Microphone with Transmit Button MC606

Mount the microphone and its holder in some "

convenient place near the operating position,

Use the holder for marking the holes to be

Stomeo

U8

men
e
= e o
—— ¥ T WHILE YD
|
TUBLL AR RIVET
REENITIE

drilled, Screw the holder into place by means €

of the screws supplied, Solder the microphone-

cable conductors to the 6-contact connector as

7 N
: | u’o“
oo
» ~

CONNECTOR
P4 £15083

shown in the sketches below,

—

l-&

=t

USO.’\ VIEWED FROM SOLDERING SIDE

T FRA
HVID 0’5‘ SE LODDE SIDEN

SORT

Handset with Hang-up Bracket MT601

The handset and its holder (37, 106) should be
mounted in some convenient place near the oper-
ating position. The handset cable should be sol-

dered|to the 6 -contact connector as shown in the

ROO
SORT
GuUL
HVID

. GR@N
TUBULAR RIVET, N\ BROWN BRUN
RORNITIE

' CONNECTOR
415093

Aol

GREEN GRON

t 4 &3\ VIEWED FROM SOLOERING SIDE
BROWN _BRUN %" (} SET FRA LODDESIDEN

D WHITE HVID )
H
YELLOW GUL

Steering-wheel Microphone MC607

The steering-wheel microphone should be mounted

and wired as shown in the sketches below,

31.117-E1 4-1

sketches below,
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TUBULAR RIVET \ wue  wuip
RORNITTE.
N IS,
0°/
&,
' CONNECTOR
415093

GREEN __ GRON

BROAH BRLN |
R
¥E

1 [T - 3_._1,3\‘ VIEWED FROM SOLDERING SIDE
o8 )

IS O { DE SIDEN
pe oo SET FRA LODDES

— a7
_‘.} :
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SE1 FRA LODDESIDEN

Handset with Hang-up Bracket MT602 T @ weiED FmOM SOLOERING SIOE
2,

The handset and its holder should be mounted in
some convenient place near the operating posi- CONNECTOR £15093
tion. The handset cable should be soldered to the
6 -contact connector as shown in the sketches

Loudspeaker LS601

below,
'The loudspeaker should be mounted by means of

the hardware and screws supplied,

.
A 5-contact connector {STORNO type 41, 5092)

should be mounted on the loudspeaker cable.
This connector is part of the standard instal-
lation kit supplied when the STORNOPHONE 660L
is supplied with an external loudspeaker.

The cable conductors should be soldered to the

connector as shown in the sketches below,

NOTE: When connecting an external loudspeak-

er it is necessary to unsolder and in-
2mm , RED  ROD

BLACK  SORT sulate the leads of the built-in loud-
@ ORANGE ORANGE
. 1 swe  Bud speaker,
GREEN  GRON
TUBULAR RIVET WHITE HVID

ROBRNITTE

R\
&), 2

" CONNECTOR
41,5093

|
[
|

4y - — —

RED RO

S 13\ VIEWED FROM SOLDERING SIDE
BLUE LA (74 0% (| SET FRA LODDESIDEN

2men
znjﬂkaucx SORT
C_—::r—- t WHITE  HVID
TUBULAR RIVET

Steering-wheel Transmit Button TWBLAR
The steering-wheel transmit button may be used i
with fixed microphones MC601, MC602, MC603, ——— 1_{;";; 1

and MC604. The transmit button should be mount - CONNECTOR
415092

ed on the steering wheel and the wire ends sol- I

dered to the 6-contact connector as shown in the ——— S RS

sketch below, —

WHITE HVID /5 VIEWED FROM SOLDERING SIDE
= ©%) SET FRA LODDESIOEN
BLACK __SORT
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E. Standard Antennas

The antenna should be placed as high as pos-
sible 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 considered the best place for
the antenna, If the roof is not a metal one,
one square metre of aluminium foil should
be glued to it immediately below the antenna
(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
compartment. However, this will impair the
efficiency of the antenna and produce un-
desirable directivity effects, for which
reason this solution should be resorted to
only where these factors are of minor im-
portance - 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 neces-

sary to make a hole in the car upholstery.

Antenna Mount

The antenna cable may be connected to the anten-

na in two different ways, either by means of a

ctimping tool (Erma 29010) and associated
a

cessories (29271) or by means of conventional
ti}x soldering.

rocedure
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
(

cable in the sequence shown, Thereafter insert

1. 346) and crimping tube (31, 347) in on the

the sleeve (31, 344) between the cable dieeleciric
and the braid and lastly place the insulating
asher (12, 114) and sleeve (31, 345) as shown.

T’hereafter secure the antenna mount to the cable,
eijther 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 con-

illustrated in the sketches below,

drctor, or by soldering, Both procedures are
At the place selected for mounting the antenna,
drill a 13,5 - 14,0 mm dia. hole, Pull the free
cable end below the upholstery (if any) to the

transmitter/receiver cabinet. Then lower the

Erma 29271
- 7

1216 3134

31347 31.346 325033
2

\ 3145

crimping e

d)lder

31,117-E1 4-9
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antenna mount halfway into the hole previously Antennas AN69-3 and AN69-4 have a number of
drilled, so that the grommet and threaded sleeve gaskets (32, 122) between the antenna mount and
are located below the mounting surface, Screw the|top section. The exact number of gaskets to
the spiral disk through the hole, be used depends on the thickness of the material

on Which the antenna is to be mounted, If the

Lift the antenna mount into position; fit a washer

material is between 1.6 and 2,6 mm thick, two

(29. 146) on the outside and secure with a nut
(29, 143),

gaskets should be used; if it is between 2.7 and

3.7 mm thick (glass-fibre roofs etc.), use three

The top section of the antenna mount is available gaskets.
in two versions, one of them for use with anten-

nas AN69-3 and AN69-4, the other one, which

has a ball joint, for use with antennas AN19-5

and AN39-3, However, the same mounting

procedure applies to both top sections: Place a

ring (32. 104) between the mounting surface and

the top section and screw the latter to the an-

tenna mount together with the antenna,

ANGS-3
AN69-4

13,5-14 mm dia
' : 90.121-04/-14

oLass Epoxy ]
a1g-2E5mm | [l_'L
b 27-37 mm ‘

§

-_._.._\
ALUMINILM FOIL S
abl 1m?

Y IIIISISIS

AN19-5
AN39-5

24.50-110.053 <O
K} .

;P

TUT
26165 M
|
e =)
ﬂm?-‘-‘::_'-'::.[lf._':l_-_-_ :.:i."_ - =k aa ]
"
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T

AN19-5

Whip antenna AN19-5 should be
shortened to 1/4 A of the operating
frequency. This should be calcu-
lated as the average of the trans-
mitter and receiver frequencies of
the station, The exact antenna length

can be read from the curve,

AN39-5

Whip antenna AN39-5 should be
shortened to 1/4 A of the operating
frequency. This should be calcu-
lated as the average of the trans-
mitter and receiver frequencies of
the station. The exact antenna length

can be read from the curve,

31,117-E1l
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90 208

130mm
Whip antenna AN69-3 is a pre-cut
| _- 1/4A antenna. The curve shows the
standing-wave ratio inside the 450
MHz band.

’ £ H ] i
UKl L0 L. L3 Lin LSD LED LT LBD €90 SO0 MHg

Q\:I! ! 2}
|
_ 150 |5
| AN69-4
o L 3 Whip antenna AN69-4 should be
G _ | et .8 : : shortened to 5/8 A of the oper-
m,, 320 L N ating frequency, This should be
T calculated as the average of the
e transmitter and receiver fre-
300 quencies of the station, The ex-
: i act antenna length can be read
20 : from the curve,
280 ; ;
1 P :
1 -+
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F. Conversion to Remote Control

Connector Kit MK601

The locally controlled radiotelephone can be con-
verted for remote control if desired, The compo-
nents required for this purpose are contained in
a modification kit, MK601, comprising:

Relay Panel RP601 (STORNO type 10, 1452),
Cabinet CA606 (STORNO type 10, 1476),

Multiwire Connector, female (STORNO No, 41, 161),

6 metres of control cable, PVC 4 x 0,25 mm2 +

22 x 0,125 mm? (STORNO type 74, 5014),

Procedure

Remove CP601 control panel from the station
cabinet

Unsolder the loudspeaker leads and insulate the
ends.

Next, the '""-BATT." and "START" leads (black
and blue) from the power supply unit should be
unsoldered from the station switch in the control

panel,
|

“"w
L ’%

e as] 3 3 0

‘

L
y L

" 38 v
q ® [ ]

o £ 28798 u W
u‘ > )

0ae
|

31.117-E1

U’nsolder the station cabling from the control-

panel terminal board,

ake off the channel selector knob and the On/off

d volume-control knob,

emove the control panel from the station chassis
(

screws) and take out the panel,

}Jlnun_t Relay Panel RP601 in the Station Cabinet

Nlount the relay panel in the space previously
ccupied by the control panel, Secure with 4
crews.,
older the station cabling to the relay-pan

tk rminal board,

4-13 31,117-El
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Cable Connections in RP601

Terminal Colour Terminal] Colour

B grey-white
white -blue
white-green
red-green
white -red
white-brown
black

orange

C xR << >P>PMmmOrCx+T

Connect the "-BATT." and ""START" leads (black
and blue) to the relay panel as shown in the sketch

Connect a lead between strap terminal A (+BATT)
of the power supply unit to the terminal marked
"+BATT'" on the relay panel,

Secure the front panel of the relay panel to the

station cabinet, using two screws,

Mount Control Panel CP601 in Cabinet CA606

Insert the control panel in cabinet CA606 and

secure it with 4 screws,

Mount the front panel of the control panel and
the control knobs,

Strip the end of the 26 -conductor control cable
over a suitable length, Pull the stripped length
of cable through the inlet on the back of the
cabinet and solder the cable conductors to the

control panel terminal board,

Cable Connections in Control Panel CP601 and
Connector 41, 161,

Terminal{ Colour Terminal Colour
B green-white X brown-white
F green-grey BB brown-grey
L red-yellow A green
R black-yellow E green-brown
\% violet K red
DD |grey P blue
NN |yellow U brown
D yellow -white Y black
J yellow-green] CC red-brown
N yellow-brown HH blue-brown
T yellow-grey

31, 117-E1
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The|cable should be relieved of stress where it

ente\rs the cabinet,

Cabinet CA606 with control panel CP601 installed
in it constitutes control box CB603, which is the

control box to be used with this radiotelephone,

Fit %he Multiwire Connector to the Control Cable

41,161 in accordance with the terminal/colour

codé above,

Solc:ler the control-cable conductors to connector

Deanding on the battery voltage, the following

straps should be made in the connector:

For{6 volts: Strap terminals CC and W together,
For|12 volts; Strap terminals CC and C together.

For|24 volts: No straps.

NOTE: The built-in speaker cannot be used when
the radiotelephone is remotely-controlled,

for which reason it is necessary to connect
an external loudspeaker to the control box,

GCLSRETS

~ R ATE -1

GASKET
JI #- 37 157 -0
vV L AND Mt
CONKHEL T3 HOUSIHG £ == ;I‘J GE-; -
11 GAT - g

' /A '

i e |

CalLl T 5Ofs
&e BFEmm'
22 0325mmt

i __ CO0E-SCAEEN
r:l—J__ l—[--|-]" 11015

LOMMELTOR
§1 5087

— SCREWS 8D 11.48

SPRING WASHER /

24 .50-048.027
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Connector Kit MK602

In connection with the conversion for remote con-
trol, control box CB603 may be equipped with a

connector terminal for the control cable,

The components required for this purpose are

contained in a modification kit, MK602, comprising:

Multiwire connector, male (STORNO type 41, 162).
Multiwire connector, female (STORNO type
41,5082),

Code plate (STORNO type 13, 025).

Spring with sleeve,

Screws.

—41.162
4

—

LR L

CBE02

Stomo
LY

Installation

Cut t short length off the 26 -conductor cable and
solder it to multiwire connector 41,5082 in ac-
cordance with the terminal/colour code in the
chart below,

Remjove the blank wall on the back plate of the
control box and instead insert multiwire con-
nectpr 41, 5082 with the cabling which has been
soldered to it.

Solder the cabling from the connector to the
terminal board in the control panel in accordance

with|the terminal/colour code in the chart below,

Fit rnultiwire connector 41, 162 to the control
cable from the station cabinet in accordance with

the terminal/colour code below,

Cable Connections When Using MK602

Terminal Colour Terminal| Colour
B brown-white
F brown-grey
L green
R green-brown
v red
DD blue
NN brown
D black
J red-brown
N blue-brown
T

G. Noise Suppression

Introduction

Noise interference in mobile radiotelephones
may either be generated by the vehicle's or
ship's own electrical system or originate from
outside sources such as other vehicles, electric

motors, overhead lines etc.

Obviously, nothing can be done about outside
sources of noise, but the STORNOPHONE 600L
incorporates carefully designed circuits to re-

duce such noise interference, Incidentally, if

31 17-E1l

4-15

the lvehicle or ship is moving, noise interference
will usually be encountered only intermittently

and|for brief periods at a time,

On the other hand, electrical noise generated by
the |[vehicle's or ship's own electrical system can
oftén be adequately suppressed by relatively
simple means. It should be kept in mind, however,
that as long as the radiotelephone is operating
cloke to the base station, noise will not normal-
ly be objectionable, It is only when the two

31, 117-E1
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stations are separated by a considerable distance,
so that only a relatively weak signal is reaching
the receiver, that noise will be audible in the

loudspeaker during reception.

Really efficient noise suppression of a complete
electrical system can be quite a problem, but
satisfactory results can usually be obtained by
following the simple hints given below. Moreover,
it is suggested that the user provide the special
noise -suppression manuals published by manu-
facturers of electrical equipment {such as Bosch,

Beru, Lucas, Duvieller, etc.).

Ignition Noise

The most common source of noise is ignition
noise, which is a steady popping sound following
the speed of the engine, If the manufacturer has
not provided the ignition system with noise-
suppression devices, suppressor resistors should
be inserted in series with each spark plug, or
spark plugs with built-in resistors may be used,
Suppressor resistors should preferably be wire-
wound resistors (approx. 5 k ohms), which will
suppress noise more effectively than carbon
resistors (approx. 10 - 15 k ohms). Suppressor
resistors in the spark plug cables should be
placed as close as possible to the spark plugs,
and the sparkgaps should be increased by 0. Imm,

Additional noise suppression can be accomplished
by inserting a suppressor resistor in the cable
between the ignition coil and the distributor as
close as possible to the latter, The best solution
is to replace the distributor rotor with a special

type of rotor having a built-in resistor,

Should the procedure outlined above fail to
produce a satisfactory result, a 0,1 yF coaxial
capacitor may be inserted between the ignition
coil primary terminals and chassis, The capaci-
tor should be installed close to the ignition coil,

keeping the chassis wire as short as possible,

Lastly, it may be mentioned that dirty or burned
distributor contacts may be the cause of a type
of noise interference that shows up as ignition

noise,

31,117-E1

Stomo
N

Generator Noise

Generator noise is a whine whose pitch and
strength vary with the speed of the engine, In
most cases, this noise is due to arcing between
dirty or worn brushes and the commutator, It
can usually be eliminated by cleaning (or re-

placing) the brushes,

In certain cases, however, it may be necessary
to insert a filter in the generator circuit, A
noise suppressor capacitor may be inserted in
the lead from the ignition coil terminal (the lead
goipg to the ignition switch) and the outgoing
battery cable, close to the generator relay ter-
mial. Do not strip the cable of more insulation
th

créase the risk of short circuits.

strictly necessary as bare wires will in-

Other Sources of Noise

Noise from the voltage regulator is heard in the
loudspeaker as a grating sound, It can usually
be “ emoved by installing a coaxial capacitor in
the lead to the generator, as close to the re-
gulétor as possible, taking care to provide an

efficient connection to chassis,

All lelectric instruments and motors are po-
tentflal sources of noise interference, Noise
fro:‘p the windscreen wiper motor, for instance,
canibe eliminated by means of a conventional
suppressor capacitor, The easiest way to identi-
fy the source of noise is to switch off the sus-
pected sources one by one. The electric clock,
the petrol gauge, and the oil-pressure-gauge

lamp are examples of potential sources of noise,

In all cases, noise interference can be adequate-

ly suppressed by judicious use of capacitors,
Static electricity, such as may be caused by the
vehii le wheels, is sometimes a problem, The
curjconsists in installing copper-braid static

collectors or special shorting springs.

31.117-E1
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H. Testing Installed Equipment

CheCking the Equipment Before Stanmg Up Depress the "SQUELCH" button, A strong hiss
When the STORNOPHONE 600L has been instal- should now be heard in the loudspeaker unless

the base station is transmitting,

Release the "SQUELCH" button. This should
cause the hiss to stop, If it does not, the squelch
circuit should be tightened by turning the squelch
adjustment potentiometer, accessible through a

led in accordance with the directions given above,
check:

that the power supply unit has been strapped for
the battery voltage to be used;

that the straps in the multiwire connector of the hole in the left side of the station cabinet, in a
control cable have been placed in accordance clgckwise direction until the hiss stops.

with the battery voltage to be used (this applies

only to remotely controlled equipments);

that the fuse holder carries the correct fuse (15 \ O

amps, for 6 volts, 6 amps, for 12 volts, and

3 amps, for 24 volts); i O oo O j
]

that the battery plus terminal connects, via the

battery connector, to the red battery lead on the
) . SQUELCH ADJUSTMENT
station cabinet;

that both the antenna and the antenna connector thipment with Built-in Tone Receiver

have been correctly connected to the equipment;
If a tone receiver is provided in the equipment,

and

the "SPEAKER IN" button must be depressed
that the channel selector has been set to the before the hiss can be heard, and the green
desired channel, lamp should show light,
The STORNOPHONE 600L is factory pre-adjusted Dekressing the "SPEAKER OUT'" button should
and tested, The only adjustment to be made on cause the hiss to stop.
completion of the installation consists in setting Relleasing the ''SQUELCH" button should also
the sensitivity of the transmitter modulator. This  cause the hiss to stop,
is done with potentiometer Rl in control panel The "SPEAKER IN'" button must be depressed
CP601, This potentiometer is accessible through before the transmitter can be turned on.
a hole in the left side of the station cabinet,
Starting the Equipment Operating the Transmitter
To start the equipment, advance the volume con- The transmitter can be controlled either from
trol to its mid-scale position, It will then be the built-in transmit button or from an external
ready to receive, transmit button such as a steering-wheel or

TRANSMIT LAMP TONE CALL INDICATOR LAMP
{RED) {GREEN)

|
23456
I

(N | I | | B

| | | | |
! | | | I
CHANNEL TRANSM, SPEAKER SQUELCH SFEAKEK UNJurr
SELECTOR BUTTON IN BUTTON OUT VOLUME
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microphone button, The red transmitter lamp
should glow while the transmit button is kept

depressed,

Equipment with Built-in Tone Transmitter

Tone calls are transmitted by depressing the
built-in transmit button, which will switch on
both the VHF transmitter and the tone transmit-
ter. In subsequent transmissions, where no
tone calls are required, the station is controlled
from an external transmit button (steering-wheel

or microphone button),

If the tone transmitter is employed for identifi-
cation, a tone code is transmitted each time the
carrier is switched on, whether this is done
with an external transmit button or with the

built-in one,

If a tone transmitter is employed in a radio-
telephone not equipped an external transmit
button, it is necessary to restrap control panel
CP601 (see circuit diagrams for installation of
tone equipment in CP601), Tone calls will then
be made by simultaneously depressing the
station's "TRANSMIT" and "SPEAKER IN" but-
tons, For subsequent calls, where tone calls are
not to be transmitted, only the transmit button

should be depressed.

Checking with the Base Station

Call the base station, If the CQP600L radio-
telephone has both a tone transmitter and a tone
receiver, these should be tested as follows:

Depress the "SPEAKER IN'" button. Monitor the

channel for traffic,

Depress the tone button on the control box,
causing a tone call to be transmitted. If the base
station answers the call, the tone transmitter is

functioning satisfactorily.

31.117-E1
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Ask the base station to transmit a tone call.
Thenrelease the tone button and depress the
"SPEAKER OUT" button,

When the call from the base station is received,
the green call lamp will show light; the horn or
bell af the alarm circuit {(if one is provided) will
sound; and the tone call will be heard in the loud-

'
speaker,

Answer the base station by switching on the
trans
butto

Adju#ting Modulation Sensitivity

The modulation sensitivity should be adjusted to

itter by means of the external transmit

(steering-wheel or microphone button),

match the operator's voice, This is done by
altering the setting of the sensitivity control,
potentiometer R1, accessible through a hole in
the left side of the station cabinet, Use an in-

sulated alignment tool,

N O
QO“,I’O ]

ADJUSTING MODULATION
SENSITIVITY

If the |operator is speaking into the microphone
from ja large distance or if his voice level is too
low, d also under conditions of high ambient
noise| there is a risk that the transmitter's
signal-to-noise ratio will be too poor. The best

cure is to reduce the speaking distance.

Microphone sensitivity should not be increased
beyonld the point where the frequency swing
caused by the car's own noise (that is, without
speech) is 0,05 x AFmax, To increase the

modulation sensitivity, turn Rl in an anti-clock-

wise direction,
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CHAPTER V. SERVICE
A. Maintenance

Preventive Service Inspections

When a STORNOPHONE 600L has been properly
installed and checked for satisfactory operation
it should not thereafter be left to itself until
breakdowns begin to occur, Every equipment
should be inspected at regular intervals and re-
adjusted if necessary. The frequency of such
routine 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 per-
mitted to elapse from one preventive service

inspection to the next,

Thanks to the application of conservative design
principles, the STORNOPHONE 600L may be ex-
pected to have long life, Easy service and fault
finding were two other important design con-
siderations., All significant currents and volt-
ages are specified in the circuit diagrams, On
each circuit diagram is printed a screen picture
of the wiring board, showing the diagram sym-

bols of the individual components,

Moreover, all modules have easily accessible
test points to permit rapid checking of the oper-
ational condition of the equipment. When a
module is to be serviced on the bench it is usual-
ly a good plan to illuminate the board strongly
from behind, which will cause the printed wiring
to stand out clearly, :

Test Report

Each STORNOPHONE 600L dispatched from the
factory is accompanied by a Test Report listing
all test-point values for that particular equip-
ment, as measured by the Final Testing Depart-
ment, These readings vary somewhat from one
equipment to the next, so the metering chart
will provide a useful standard of comparison
during future checks, It is suggested that a sort
of "log" be kept of all check measurements made

on each individual equipment because a compar-

ison between individual test-point readings over
a certain period will make it possible for the
sefrvice technician to form a clear idea of the
general condition of the equipment and will
di&tinctly show when readjustments ete, should

be made,

Readings at Test Points

TLe list below specifies all test noints in the
equipment and the respective readings, Read-

ings are intended only as a guide,

caLen. CaL612, CAL613, and CAL614

Point | Unit Instr, Measurement

1 RC611 |Probe A 10-30 mV @
==

2 RC611 |Probe A | 30-80 mV @
==

'3 RC611 |Probe B | 0.6-1.2V
e
E RC611 |{Probe B | 0.3-0.8V

7 IC605 |Probe B | 0.2-0.8V

8 IA601 |[Probe A | 0.3-2. 0,V O
[10 1A601 |AF-voltm.

4 SQ600 |AF -voltm.

AA601/|AF -voltm /|
608

EX611 |{Probe B

EEEE | E

EX611 [Probe B 0-1.6V
3 EX611 |[Probe C 3.0-5.0V
3 EX611 |Probe C 2. O”-VG_TSV
35 EX611 |Probe B 1.5-5.0V
[36] | PA611 [Probe D | 15-20v ©
@) PA611 fmA-instr,| 10W: 150-300 mA %
6W: 50-150 mA
(@ PA611 mA-instr, 10\\'2 :3!?10-:»*,(»17)7 m;‘::‘-_«
6W: 300-500 mA
31,093-E1
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CAL 631, CaL632, CAL 633, and COL 634

Point | Unit Instr, Measurement
RC631 [Probe A | 5-20mV ®
2 RC631 |Probe A 10-40 mVe®
RC631 |{Probe B 0,4-1,0V
[[4] |rce31|Probe B | 0.4-1.0v
IC605 |Probe B | 0.2-0,8V
1A601 |Probe A | 0.3-2.0,V O
IA601 [AF-voltm.| 12.5 kHz: 0.45-0.6VE
20 kHz: 0, 8-0, 9V
25 kHz: 0.9-1,1V
50 kHz: 1. 3-1. 4V
SQ600 [AF-voltm.| 1.1V B
AAG601/|AF -voltm, | 0,5-1,0V A
608
EX63x |Probe B | 0.5-0,9V
@ EX63x |[Probe B | 1.4-1.8V
@ EX63x |Probe C | 2.6-5.0V
ES: EX63x |Probe B 0. 3-0,8V
[36] | Pa631|Proe D | 14-16vO
@ PA631 |DC-voltm. | 10W: 0.2-0, 45V %
PA631 [DC-voltm, | 10W: 0,6-0, 85V %

® Antenna signal-EMF for 10 4A

® Without oscillatorsignal

O Antenna signal-EMF for 40 4A

B Antenna signal 1 4V EMF, 0.7 x AF and 1000 Hz
A Frequency deviation 0.7 x AFmax and 1000 Hz
OMeasured across a 47 2 resistor

* Measured at nominal output power

Probe A:
Probe B:
Probe C:
Probe D:

Probe + 0-50 A instrument (Ri=1kQ)
Probe + 0-2. 5V instrument (20k2/V)
Probe + 0-10V instrument (20x2/V)
Probe + 0-25V instrument (20k2/V)

Test Points

Most modules have two kinds of test points - DC
test points, which are designated by numbers in

circles and signal test points, designated

.
’

31.093-E1
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C test points should be made with a multimeter

y numbers in squares, . Measurements at

aving an internal resistance of at least 20k2/V,
F signal measurements may be made with a
ultimeter in conjunction with a STORNO Type
5, 089 RF probe, Audio-frequency signal measure

ents require the use of a vacuum-tube voltmeter,

Routine Inspections

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.

owever, each routine inspection should also

cpmprise the operations specified below:

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

loose,

N

) Check the supply voltage, It should not be out-
side these values: 6, 3V £20%, 12,6V +£20%, a
25,2V £ 20%.,

3b Check cable connections, fuse box, 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, Readjust the ADC-circuit if

necessary,

5) Measure the receiver sensitivity and readjust

the receiver input circuits if necessary.
6‘) Call the base station and perform speech test,

7) Check the antenna mounting, especially for

rust,

Ekeplac ement of Modules

certain situations time can be saved by re-
lacing a probably defective module with a new
odule of the same type. _
ven if it is known to be fully aligned, sucha
ewly inserted module may require a few minor

eadjustments,

31.093-E1
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B. Fault-finding and Repairs

Fault-finding should be performed only by
skilled personnel who have the necessary
measuring instruments etc. at their disposal
and have previously studied the operating prin-
ciples of the STORNOPHONE 600L.

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 equipment itself, '

Keep in mind when making check measurements
and adjustments that the STORNOPHONE 600L
has a number of adjustments that should not be
touched unless the necessary measuring in-
struments are available, In any case it is im-
portant that the directions given in Sec, C
(Adjustment Procedure) be followed closely

in each individual case if a satisfactory result

is to be obtained.

Resistance Measurement

Two precautionary measures are necessary
when making resistance measurements on
transistor circuits, Firstly, it is necessary
to make sure that the chmmeter current does
not exceed one milliampere, which may very
well be the case with certain types of vacuum-
tube voltmeters, Secondly, the ohmmeter volt-
age may cause the transistors to become con-
ductive, with incorrect readings as the obvious
result. Since most faults are either short cir-
cuits or open circuits, accurate measurements

of resistance are not normally required.

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 approx.

5 mm - germanium transistors, for instance,

will not stand temperatures above 85-90°C.

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 replace-
ments, to check the transistor circuits and re-
adjust them if necessary,

The wiring boards used in the STORNOPHONE
600L 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 whgn 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 naked 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, repairs 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 re-
quire the use of a small pencil-type soldering
irpbn of 30- to 75-watt rating so as to permit
rdpid soldering. The use of a tin sucker to

drrain away melted solder is also advisable, Do
ndt attempt to pull any component off the wiring
bdard 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 sol-
dering iron should not be applied to the board

fdr a lenger time than strictly necessary. Care
should be taken, when soldering a new compo-
nent to the wiring board, that no short circuits
are caused by excess solder, Do not use more
solder than strictly necessary., Large blobs of
solder can reduce the spacing between the printed
wlires, which can produce undesirable effects in
R

T circuits even if no actual short circuit exists,

31,093-E1
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C. Adjustment Procedure

General

The directions given in this section are intended
as an aid in aligning a STORNOPHONE 600L and
consequently must not be considered the only cor-
rect adjustment procedure, However, departures
from the directions given here should be made
only in cases where the technician can foresee
with certainty that modified alignment methods
will neither degrade the specifications stipulated

nor complicate subsequent alignment procedures,

Only such skilled radio technicians as have already
acquainted themselves with the operation of the
STORNOPHONE 600L should perform adjustments
and repairs, Each individual radiotelephone is
checked and tested before being dispatched from
the factory. In the absence of any special agree-
ments, The Testing Department has:

1) Inserted oscillator units with quartz crystals
for the channels ordered.

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

frequencies is better than 1 x 1078,

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

specifications,

4) Adjusted and tested the built-in tone equipment
(if provided).

When the installation has been completed and its
proper execution checked, the transmitter modu-
lation sensitivity should be adjusted so that it is
suitable for the voice of the operator. This adjust-
ment is performed through a hole in the side of
the cabinet, In case that the microphone is placed
some distance away from the operator, the voice
is low, and the ambient noise level is high, there
is a risk that the signal-to-noise ratio of the

transmitter modulation may be too poor.

Caution: The greatest care should be shown when
measuring currents, voltages etc, in the circuits
of the STORNOPHONE 600L as even brief short

circuits, such as may be caused by the test prods
of a measuring instrument, may in certain cases

cause permanent damage to a transistor.

31.093-1:1

CQL611 (146-174 MHz),

STORNOPHONE 600L

This adjustment procedure applies to the follow-

ing radiotelephones:

50 kHz channel separation
CQL612 (146-174 MHz),
CQL613 (146-174 MHz), 20kHz channel separation
CQL614 (146-174 MHz), 12.5kHz channel separatior
CQL631 ( 68-88 MHz),
CQL632 ( 68-88 MHz),
CQL633 ( 68-88 MHz),
CQL634 ( 68-88 MHz), 12.5kHz channel separatior

25 kHz channel separation

50kHz channel separation
25 kHz channel separation
20 kHz channel separation

Directions for the adjustment of the TR68x tone
receiver and the TT68x tone transmitter are
also given,

While adjustments are being performed, the
STORNOPHONE 600L should be connected to a
power supply via a standard installation cable,
fuseholders, and fuse,

The power supply should be adjusted to deliver
the voltage for which the voltage straps of the

equipment have been set,

For 6-volt operation: 6, 3 volts (as measured at
A the fuseholders located
outside the station cabinet
in the battery lead,
For 12-volt operation: 12, 6 volts (as measured
at the fuseholders located

outside the station cabinet
in the battery lead,

For 24-volt operation: 25. 2 volts {as measured
at the fuseholders located
outside the station cabinet

in the battery lead.
|The following instruments are required:
}A power supply rated at 5,0-33 V/15 A,

A signal generator, for 146-174 \MHz (CQL610)
or 68-88 MHz (CQL#630),

A crystal controlled signal generator for 435 kHz

(e. g. STORNO-sweepgenerator type L20).

31.,093-E1
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An audio voltmeter,
A distortion meter,

A standard receiver with calibrated discrimi-

nator,

A wattmeter, 0-10 watts/0-25 watts,
A dummy load.

A tone generator.

An RF probe (STORNO Type 95, 089).

A' multimeter, 20 k ohms per volt,

A’ microammeter, 50-0-50 yA, Ri = 1000 ohms,
Al milliammeter, 0 - 500 milliamps.

A}n ammeter, 0 - 1 amp,

ith these instruments available, the STORNO-
HONE 600 can always be restored to operating
cpndition, '

RECEIVER ALIGNMENT

In case of divergence between the test-point
readings of the Test report and the check
measurements made on the units, the equipment
can be checked on the lines laid down in the

following alignment procedure

Before starting the alignment of the receiver,
first check the internal supply voltage, -24

volts. If necessary, adjust it for the correct

value, using potentiometer R18 in power supply
unit PS606 (the potentiometer is accessible
through a hole in the wiring board of the PS606).

1so check that the straps in receiver converter

C6x1, intermediate-frequency amplifier IA601

d squelch and audio amplifier SQ600 are in
accordance with the channel separation in use

{see circuit diagrams of the respective units).,

Alignment of Low IF Channel and Discriminator, IC 605, and IAG01

Fig.1

Apply a 455 kHz signal (approx. 10 uV) to the
input of BP60x without cutting off the connection
between IC605 and BP60x,

Connect RF probe and multimeter at testpoint
9 1.

Adjust coils L1, L2, and L3 in IA601 for maxi-
mum meter reading, approx. 20 uA.

Apply a 435 kHz signal (approx. 1 mV) to the
input of LA601 without cutting off the connection
between BP’60x and 1A601,

“BISCR. ZERO
DISKR. NUL

Tonnect 50-0-50 microammeter to tap marked
t

Discriminator Zero''.

fdjust coil L4 (discriminator secondary) for

ero on 30-0-50 mi¢roammeter,

djust transformer coil T1 (discriminator
rimary) for best symmetry at 455 kHz

15 kHz,

ince these two circuits interact, the discrimi-
ator zero must be constantly checked and

eadjusted,
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Reading for £ 15 kHz at 1 mV input signal:
37.5 uA £ 2 yA,

Linearity at #15 kHz: 2,5 y4A per kHz.

Stormmo
LY

Low-IF block filter BP60x is aligned and arti-

ficially aged at the factory, making subsequent

reali ent unnecessary,
ry

Alignment of Signal Frequency Amplifier and High IF Channel, RC6x1 and X06xx

RC6N

2

CaTe : s
S l G
R g
RF INPUT—O l
HF IND o~ e <
;{ - -
5 "t ‘

hge
1 IF QUTPUY
1 MF UD
RCEI
“ﬁﬂ- " i &
b
RF INPUT — o il:‘ L5
HE IND —0 S -
# 1. B & ¥
! 2% | L2
: I 2 et g s f‘:‘ J.P
RF QuiPUT
HFE UD

Fig. 2

Calculation of the crystal frequency {(fx) for a
given signal frequency (fsig):

CQL6 3x: fx = 8183107 ppyyy
CQL61x: Lo (Eouo = 70-24:0
46-160 MHz: fx = S8 107 g,
156-174 MHz: fx = (5182107 My,

Connect RF probe and multimeter at testpoint
31

Adjust coil L1 in the used oscillator unit XO6xx

for maximum meter reading,

Adjust coils L9 and L10 in RC6x1 for maximum

meter reading (see values on the Test report).

Connect RF probe with multimeter at test point
4.

Adjust coils L11 and L12 in RC6x1 for maximum

meter reading (see values on the Test report).

Connect the signal generator to the antenna in-

put and set it to the signal frequency.

31.093-E1
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j L 3 4
A 71
- >l
; - 0~ 0SC. INPUT
-1 e OSC. IND
“ Qo0 - L.
S =

CLPEET

;']—osc INPUT
0sC IND

Connect RF probe and multimeter at test point
1 .

Adjust trimmer capacitor C2 and C3 and coil

14 in RX6x1 for maximum meter reading,

just coil L5 in RC6x1 for minimum meter
reading,

Adjust coil L6 in RCx1 for maximum meter
reading,

just coil L7 in RCx1 for minimum meter
reading,

Nt)TE: In RC611 there is only a small difference
bet

ween maximum and minimum readings.

Connect RF probe and multimeter at test point
8 | in IA601,

Readjust coils L4, L5, L6, L7, and L8 in RC6x1

for maximum meter reading. The level should be

(2]

o low that limiting does not occur {below 200uA)

31.093-E1
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Adjustment of High IF Oscillator, X06xx

The oscillator unit is adjusted before leaving
the factory. However, if a frequency counter is
available, the oscillator can be adjusted by

means of a trimmer capacitor C4 in the unit,

with the frequency counter connected at test
point | 3 | in RC6x1 via a capacitor. The oscil-
lator must be adjusted to frequency with an
accuracy better than 1 x 10‘6.

Checking the Oscillator in IC 605

Fig. 3

To adjust the oscillator frequency, connect a

frequency counter at test point § 7 | and, using

trimmer capacitor C9, adjust the oscillator to
exact frequency (10, 245 MHz or 11, 155 MHz).

RF INPUT
HF IND

Filter Matching, Sensitivity, and Audio Level Adjustment, 1C605, IA601, and SQ603/602

= -

g
AF OUTPUT_3 @
LF UD b

CHASSIS —Q 5%

Fig. 4

Connect the signal generator to the antenna in-
put of RC6x1 and set it to the signal frequency,
Set the frequency swing to 70% of the maximum
permissible limit;

+ 1,75 kHz for 12.5 kHz channel separation
+2, 8 kHz for 20 kHz channel separation

+ 3, 5 kHz for 25 kHz channel separation
+10.5 kHz for 50 kHz channel separation

The modulation frequency should be 1000 Hz,
The RF level should be 100-1000 4V,

Connect RF probe and multimeter at test point
8 | in IA601,

Adjust Coil L8 in RC6x1 and coils L1, L2, L3,
L4, and L5 in IC605 for maximum meter read-

— =V

} ﬁ%:AF INPUT

LF IND

ing, The RF level should be so low that limiting
does not occur (below 200 yA),

Connect the distortion meter and the audio volt-

meter at test point 10| in IA601,

Audio level at test point |10} should be approx.
|

0.5V for 12,5 kHz channel gseparation,
1.0V for 25/20 kHz channel geparation.
1,35V for 50 kHz channel separation,

Switch to the receiving channel using the highest
frequency.

Set the signal generator to the signal frequency
selected, still keeping the frequency swing at
?0% of the maximum permissible limit and the
modulating frequency at 1000 Hz,

31.093-E1l
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Adjust the signal generator output for 1 mV,

Calibrate the distortion meter so that the sum
of signal, noise, and distortion corresponds to

100% when the filter is not inserted.,

Insert the filter to remove the modulating fre-

quency,

Carefully adjust the input filter in RC6x1 for best
possible signal-to-noise ratio, It should be possi-
ble to obtain a 12-dB signal-to-noise ratio for an

electromotive force of 0.8 uV.

Connect the audio voltmeter and the distortion
in SQ600 (at output

meter at test point |14

Storno
L

terminals) or the terminals A and E in Control
Panel CP601,

Reduce the output of the signal generator until the
distortion meter reading increases to 25%, corre-
sponding to a 12-dB ratio between signal+noise+
distortion, (12 dB SINAD),

Adjust, by means of potentiometer R15 in SQ600,
the output level for 3 dBm, corresponding to 1,1V
across a 600Q load.

Distortion less than 3. 5%.

NOTE: The 60022 load is located in CP601,

it serves as level control,

Squelch Sensitivity

Keep the signal generator connected to the an-
tenna input of RC6x1 and keep it set at the signal
frequency. Set the frequency swing to 70% of the
maximum permissible limit, The modulating fre-
quency should be 1000 Hz,

The squelch function is activated by depressing
button 03 on CP601,

Check that the squelch control is working, that
is, it must be capable of cutting in the receiver
output and turning it off again in the absence of
an incoming RF -signal,

The squelch control is located on the control
panel CP601 (potentiometer R9),

Set the squelch control to the treshold value (in
the absence of an incoming RF signal). Again
apply an RF signal and increase it until the
squelch circuit opens the signal path through

the receiver.

Minimum signal-to-noise ratio in the speech

channel: 4 dB, typical.

"Tighten up'' the squelch control and increase
the RF signal level until the squelch circuit
opens the signal path.

AMaximum signal-to-noise ratio in the speech

channel: 20 dB, typical,

TRANSMITTER ALIGNMENT

Check that the straps in units EX6xx, PA6x1 and
AA601/608 are in accordance with the channel
separation in use and the frequency band in use

{see circuit diagrams),

Transfer the signal lead connecting exciter EX6xx
to power amplifier PA6x1 to the 47-ohm load
which loads

resistor in PA6x1, test point |36

the exciter during adjustments,

The transmitter must be operated under carrier-
on conditions during the subsequent adjustments.
This is accomplished by depressing the transmit
button or by connecting terminals J2/3 and J2/5

together in control panel CP601,

Set the ADC control potentiometer (R4 in PA631
and R5 in PA611) at mid-scale,

Alignment of Exciter EX6xx

Alignment of the exciter should be performed
without modulating signal from AA601/608,

31.093-I1
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EX611 (in CQL6M, CAL612, CAL 613, and COL 614)
PA611
ADC VOLTAGE TO EX
ADC SPANDING TILEX
RF INPUT
HF IND
RF OUTPUT
HF UD
EX6N ,°©
Fig.5 A T s AF Pt

Check that the exciter is strapped for the fre-
quency band in use,

Connect RF probe and multimeter at test point
30{.

Adjust coils L1, L2, and L6 for maximum meter

reading, approx. 0,5V,
Insert straps marked G and A,

Adjust coil L3 for maximum meter reading,

approx, 0,5V,
Insert straps marked G and B instead,

Adjust coil L4 for minimum reading, approx,
0,05V,

Insert straps marked G and C instead.

Adjust coil L5 for minimum meter reading,

approx, 0,05V,
Repeat alignment of coils L3, L4, and L5 (this

is necessary because of interaction between the

circuits) until minima and maxima are obtained,
Remove straps,

Repeat alignment of coils L2 and L6 for maxi-
mum reading approx, 0.5V,

Connect RF probe and multimeter at test point
32].

Adjust coil L7 for maximum meter reading,
approx. 1,0V,

Coannect RF probe and multimeter at test point

33/,

Adjust coils 1.8 and LS for maximum meter

reading, Repeat the adjustment of these coils
sclveral times, Reading: approx, 4.0V,
|

Connect RF probe and multimeter at test point
34

Ac?just coils .10 and L11 for maximum meter

reading, approx, 4.0V,

Connect RF probe and multimeter at test point
3s|.

A@just coils L12 and L13 as well as trimmer
capacitor C37 for maximum meter reading,
approx. 2,0V,

Connect RF probe and multimeter at test point
I36 in PA611 (across 47-ohm load resistor

RB).

Adjust coils L.14 and L16 as well as trimmer

c%pacitors C42 and C48 for maximum meter

r}‘eading, approx, 15V,
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EX631, and EX632 (in CQL631, CQL632, CAL 633, and CAL634)

PAGI

RF IKPUT
HF IND

RF QUTPUT
HF Ud

Fig, @

Connect RF probe and multimeter at test point
3014,

Adjust coils L1, L2, and L9 for maximum

meter reading, approx, 0.5V,
Insert straps marked G and A,

Adjust coil L3 for maximum meter reading,

approx, 0,5V,
Insert straps marked G and B instead,

Adjust coil L4 for minimum meter reading,

approx, 0,05V,
Insert straps marked G and C instead.

Adjust coil L5 for minimum meter reading,
approx, 0,05V,

Repeat alignment of coils L3, L4, and L5
(this is necessary because of interaction
between the circuits) until minima and maxi-

ma are obtained.
Remove straps.

Again adjust coils L1, L2, and L9 for maxi-

mum meter reading, approx, 0.5V,

CHASS51S [HEA] S|ME]
CHAGS IS {KPLEFLADE}
CHASSIS iwm:HG BOARD LY
CHAG51S [PRIMTPLADE) -3tY

ADC VOLTAGE TO EX
ADC SPAMDING TIL EX

AF INPUT  RE INPUT
LF 1IHD HF IHD

Connect RF probe and multimeter at test point
301,

Insert straps marked G and D.

Adjust coil L6 for maximum meter reading,

approx, 0.5V,
Insert straps marked G and E.

Adjust coil L7 for minimum meter reading,

approx, 0.05V,
Insert straps marked G and F.

Adjust coil L8 for minimum meter reading,

approx, 0,05V,

Repeat alignment of coils L6, 1.7, and L8 (this
is necessary because of interaction between
the circuits) until minima and maxima are ob-

tained,

Remove straps.

IﬁOTE: This completes the alignment of the
modulator, Henceforth the modulator
must not be adjusted for minimum dis-~

tortion,

31.093-E1
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EX631, and EX632 (in CAL631, CAL632, CAL633, and COL634)

AT SINK)
LEPLADE}
RING BOARD)-24V
INTPLADE) -4V

K B b e 1
TR, B L
e e e
ADC YOLTAGE 10 EX
ADC BPAMHDING TIL EX

RAT
e
EX631 ‘“““1: ':*:E.ﬁw
Fig. ¢ G e e
Connect RF probe and multimeter at test point Adjustment of 2nd Modulator in EX631_
130f. '
Connect RI' probe and multimeter at test point

Adjust coils L1, L2, and L9 for maximum 30].

mete di . 0.5V,
eler reading, approx . Insert straps marked G and D,

Insert straps marked G and A, . .
P . Adjust coil L6 for maximum meter reading,

Adjust coil L3 for maximum meter reading, approx. 0.5V,

approx. 0.5V,
pprox Insert straps marked G and E,

Insert straps marked G and B instead.
P metea Adjust coil L7 for minimum meter reading,

Adjust coil L4 for minimum meter reading, approx, 0,05V,

. 0,05V,
approx Insert straps marked G and I,

Insert st ked G and C i d.
rh straps marke an instea Adjust coil L8 for miniinum meter reading,

Adjust coil L5 for minimum meter reading, approx. 0,05V,

approx. 0.05V, Repeat alignment of coils L6, L7, and L8 (this

Repeat alignment of coils L3, L4, and L5 is necessary because of interaction between
(this is necessary because of interaction the circuits) until minima and maxima are ob-
between the circuits) until minima and maxi- tained,

ma are obtained.
t Remove straps,

Remove straps,
Again adjust coils Li, L2, and L9 for maxi- ._..-—-NOTE: This completes the alignment of the

mum meter reading, approx. 0.5V modulator. Tlenceforth the modulator

must 1162 be adjusted for minimum dis-

tortion,
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Connect RF probe and multimeter at test point

323.

Adjust coil L10 for maximum meter reading,

approx, 1.0V,

Connect RF probe and multimeter at test point
331,

Alternately adjust coils L11 and L12 for maxi-

mum meter reading, approx. 3,0V,

Connect RF probe and multimeter at test point
351.

Storno
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Alternately adjust coils .13 and L14 for maxi-

mu#m meter reading, approx, 0.4V,

Connect RF probe and multimeter at test point
:{6 in PA631 (across the 47-ohm load re-
sigtor, RT),

Adjust coils L15, L.16, and L17 and trimmer
capacitor C43 for maximum meter reading,
approx, 15V,

Release the transmit button or remove strap
between terminals J2/3 and J2/5,

Adjustment of Power Amplifier Stage, PA6x]

First, the signal lead from the exciter should be
transferred from the load resistor to the input
of PA6x1,

Cannect a dummy load across the output of powe
amplifier PA6x1,

PAG11 (in COL 6T, CAL 612, COL 613, and CAL614)

Remove strap designated @ and replace it
with a 500-mA meter,

Remove strap designated and replace it
with a 1-amp., meter,

Back off the ADC potentiometer, R5, (anti-
clockwise).,

Depress the transmit button

Carefully advance the ADC potentiometer,
adjusting trimmer capacitors C1, C2, C9, C10,
C17, and C18 for maximum power output,

When maximum power output has been obtained
with the ADC potentiometer at maximum and
the entire stage completely adjusted, reduce
the power output to 10 watts, using the ADC

potentiometer.

Readjust trimmer capacitors C17 and C18 for

maximum power output,

Again adjust the ADC potentiometer for 10
watts power output,

At full power output, the current at test point

, as measured with the milliammeter,
should be less than 300 maA, and the current
at“ test point , as measured with the 1-amp,
mleter, should be less than 800 mA.

Cb‘ UTION: Sometimes, in the low end of the
frequency band, the transmitter may
deliver more than 15 watts of power
output. Since the resulting current
drain will cause permanent damage
to the PS606 power supply unit, ca-
re should be taken that the power
output will at no time while aligning
the transmitter exceed 15 watts (or
1 amp.) as measured at .

PA631(in CAL631, CAL632, CAL633, and COL634)

Back oiff the ADC potentiometer, R4, (anti-
clockwise),

Depress the transmit button

Carefully advance the ADC potentiometer,
adjusting coils L1 and L3 and trimmer capaci-
tors C8, C10 and C13 for maximum power out-

put.

When maximum power output has been obtained
wiith.the ADC potentiometer at maximum and
tlfle entire stage is completely adjusted, reduce
t+1e power output to 10 watts, using the ADC

potentiometer,

Fieadjust trimmer capacitors C10 and C13 for

nJuaximum power output,
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Again adjust the ADC potentiometer for 10 watts to a maximum driver emitter current of 320 maA.
power output, The voltage at test point @ should be less than

At full power output, the voltage at test point 0,8V, corresponding to a maximum power-

should be less than 0,48V, corresponding amplifier collector current of 800 mA.

Adjusting the Power Amplifier for 6 Watts Power output, PA6x]1

Adjust the unit for maximum obtainable power Lastly, using the ADC potentiometer, adjust the
output as described above, power output level for 6 watts,
Using the ADC potentiometer, reduce the power Currents and voltages at the test points should
output to 7-8 watts, be as follows:
In PA611: Readjust trimmer capacitors C17 and PA611: @ less than 180 mA.,
C18 for maximum power output, less than 500 mA.,
In PA631: Readjust trimmer capacitors C10 and PA63I: less than 180 mA, corresponding
C13 for maximum power output, to 0.27 V.,
Adjust the ADC potentiometer for 5 watts power sty @ less than 500 mA, corresponding
output A to 0.5V.

Again readjust the trimmer capacitors for maxi-

mum power output,
Antenna Filter FN6x1

The antenna filter is adjusted before leaving the

factory and subsequent adjustment is unnecessary.

Crystal Oscillator X0631

Crystal oscillators are as a general rule adjusted In this case the transmitter should be aligned

before leaving the factory, for which reason fre- first, because the frequency is most easily
quency adjustment is necessary only when a new easured at the transmitter output, The fre-
crystal has been inserted, quency accuracy should be better than 1 x 10’6‘
A frequency counter is required for making the
exact adjustment.
Modulation Adjustment, AA601/AA608

AF INPUT

LF IND
Fig, 7
Make sure that the unit is strapped for phase Connect audio voltmeter and tone generator to
modulation (see circuit diagram). terminals B and F in control panel CP601 modu-

lation input of the transmitter),

Set potentiometer R238 at mid-scale,
Adjust the input signal from the tone generator

for modulation level, 110 mV + 20 dB, corre-

sponding to 1,1 V,

Connect standard receiver and distortion meter
to the transmitter output through attenuating

networks,

.12 31.093-E1

w

31.093-F
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Chapter V. Service ]

Vary the frequency between 300 and 3000 Hz

while adjusting for maximum frequency swing,

CQL611 and CQL631: AF max, s %15 kHz
CQL612 and CQL632: AF max, = +5 kHz
CQL613 and CQL633: AF max, =24 kHz
CQL614 and CQL634;: AF max, = £2,5kHz

Adjust, by means of potentiometer R29 in AA601/
608 the frequency swing so that it will not exceed
the maximum value (AF max,) anywhere inside
the frequency range 300 - 3000 Hz, This should
be checked at both negative and positive modu-

lation peaks,

Using potentiometer R27, adjust the modulation
sensitivity so that a 110 mV input voltage at

1000 Hz from the tone generator produces a

frequency swing that is 70% of the maximum

2rmigsible swing,

epeat the adjustment of potentiometers R29 and
27,

Adjust, at the 110 mV (1000 Hz) input voltage,
the symmetry of the limiter for minimum dis-

tortion, using potentiometer R28,

echeck the modulation sensitivity and readjust
it if it has changed,

ead the distortion meter, Distortion should be
less than 8%,

ijTICE! Distortion should be measured with

de-emphasis,

UNITS IN CONTROL PANEL CP601
Checking the AA602 Audio Output Amplifier

Connect the signal generator to the antenna input
of the receiver and set it to the signal frequency
at a frequency swing that is 70% of the maximum

permissible swing at 1000 Hz,

Connect a 15-ohm 3-watt load resistor across

the output terminals of the AA602 output ampli-

fier. Also connect an audio voltmeter across the

same terminals,

urn the volume control of the control panel fully
en, The voltage across the load should be at
least 6,3 V,

Tone Receiver TR68x

This unit is adjusted before leaving the factory

and requires no subsequent readjustment,

Tone Transmitter TT68x

Connect an audio voltmeter to the output of the
tone transmitter and connect a standard receiver

to the antenna output of the transmitter section.

Adjust the coil of the tone transmitter for a tone
frequency of 1060 c/s,

Apply power to the tone transmitter,

Adjust, by means of the alignment potentiometer
of the tone transmitter unit, the tone transmitter
output level for 110 mV, corresponding to a meas-

uring level of -17 dBm,

iIf a two-tone transmitter is used, each transmit-

ter section should deliver only half the voltage

specified above, This is performed by short-
circuiting one of the tone-coils and thus cut out
onhe of the oscillators, Then adjust the output
level for 55 mV,

Check the frequency swing at 1060 c/s.

Arjust the tone transmitter coil for the desired
t

ne frequency. Recheck the frequency swing,

Ft'equency swing for single-tone transmitter:
K

% +1, -2 dB of maximum frequency swing,

35% for each tone,

FLrequency swing for two-tone transmitter;
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CHAPTER VI. DIAGRAMS AND PARTS LISTS

The diagrams and schematics of the radiotele-
phone station STORNOPHONE 600 are to be found
on the pages following, The component designation
in each modular unit starts at R1, C1, L1 etec,,
for what reason special care should be devoted in
filling out the spare part order form. All infor-
mation concerning each component in question

can be found in the parts lists and should be stated
together with the type designation of the modular

unit,

Furthermore - specification of equipment type and
possible production number will ease the handling
of the order at Storno and minimize the risk of

erroneous delivery, The last page in this manual |

_contains alterations and modifications of the equip-

ment.
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TYPE | NO.| CODE DATA
76,5079 | 100 pF 5% polystyr. TB 125V
76.5063 | 220 pF 5% polystyr, TB 125V
74,5177 | 56 pF 2% ceram N150 TR 250V
74,5177 | 56 pF 2% ceram N150 TB 250V
74,5177 | 56 pI’ 2% ceram N150 TB 250V
74,5177 |56 pF 2% ceram N150 TB 250V
74,5125 | 1,5pF %0, 25 pF ceram N150 BD 250V
74,5122 |0, 82pl" £0, 1pF ceram PP100 BD 250V
74,5122 |0, 82pl* £ 0, 1pF ceram 1’100 BD 250V
74,5125 |1,5 pI* 0, 25 pF ceram N150 BD 250V
76,5070 | 10 nF 10% polyest, FL 50V
74,5117 | 39 pF 2% ceram NO75 TB 250V
| 76,5072 | 47 n¥ 10% polyest. FL 50V
L7, 5065 | 470 pF 5% polystyr, TB 125V |
. 76,5171 |22 nF 10% polyest, FL 50V,
76,5059 }|2,2nl 10% polyest. 'L 50V
76,5064 | 330 pF 5% polystyr. TB 125V
74,5138 |18 pI" 5% ceram N150 DI 125V
i 78,5131 |4/20 pF ceram trimmer N470 DI 100V
; 74,5167 |1 nF -20+80% ceram 1I FT 300V
| 80,5259 |6, 8 k2 5% carbon film 1/8W
i 80,5257 | 4,7 K2 5% carbon film 1/8W
80,5226 |12 5% carbon film 1/8W
| | 80,5257 |4, 7 k2 5'% carbon film 1/8wW
‘ 470 Q 5% bonfilm BW
| 80, 5269 |47 K 5% carbon film 1/8w
80,5263 |15 K2 5% carbon film 1/8W
80,5247 |680 % 5% carbon film 1/8w
80,5255 |3, 3 K2 5% carbon film 1/8W
80,5267 |33 K2 5% carbon film 1/8W
80.5256 |3, 9 K2 5% carbon film 1/8wW
61,998 Coil/spole 10, 7 MHz (C1-C2-C7)
61, 999 Coil/spole 10, 7 MHz (C3-C8)
61,1000 | Coil/spole 10,7 Miz (C4-C9)
61,1001 |Coil/spole 10,7 Mliz (C5-C10)
61,1002 | Coil/spole 10,7 MHz (C6-C12-R2)
61,5007 |15 i 20% filter coil/drossel 200 mA
98,5004 |Crystal/Krystal 98-8 10, 2450 MHz
98,5005 |Crystal/Krystal 98-8 11,1550 MHz
! 99,5177 |Transistor BF166
99,5166 |Transistor BF167
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e NOTE 3. VED FM UD®YTTES €2 MED R10(1904)
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Storno

Storno
TYPE | NO.| CODE l DATA ‘ TYPE | NO.| CODE DATA
10nF 10% polyest. FL. 50V i :
10nF 10% polyest. FL. 50V f
10nF 10% polyest., FL. 50V ‘
4,7 uF 20% tantal 15V
2,2 uF 20% tantal 35
2, 2uF 20% tantal 35V i
4, T4F 20% tantal 15V |
68uF" 20% tantal 15V ‘
80uF -10/+50% elco 25V
10nF 10% polyest. FL 50V
22,F 20% tantal 35V
0, 47uF 20% polyest, TB 100V
0, 1uF 10% polyest. TB 100V
4, "nF 10% polyest, FL - 50V . . - N
0, 33uF 10% polyest, TB 100V |
4, TuF 10% polyest. FL 50V
' 1, 8k 5% carbon film 1/8W
12k 5% carbon film 1/8W
‘ 4, 7k 5% carbon film 1/8W
i L 8, 2k 5% carbon film 1/8W
4, Tk 5% carbon film 1/8W
} 220k 5% carbon film 1/8W
33k 5% carbon film 1/8W
8, 2k 5% carbon film ) 1/8W
- 27k 5% carbon film 1/8W
3302 5% carbon film & 1/8W
: 6802 5% carbon film 1/8W
| ' 330k 5% carbon film 1/8W
- 25k 20% potm. lin. 0,1W
3, 9k 5% carbon film 1/8W
. 15092 5% carbon film 1/8W
| 2, 2k 5% carbon film 1/8W
3,9k 5% carbon film 1/8W
' 5,6k 5% carbon film 1/8W
|
|
coil/spole
Trafo 24002/600Q
l Diode 1N914
Diode 1N914
§ Transistor BC108
‘ . Transistor BC107 A.F AMPLIFIER AND SQUELCH SQ6 03
. Transistor BC107
| LF FORSTZARKER OG SQUELCH
l ‘ . [ X400.804/2 | o

~
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3. AMPLIFIER
3. FORSTARKER

2. AMPLIFIER INTEGRAT. CIRCUIT
2.FORSTARKER INTEGRAT. LED
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AL WALUEE HF_A-;SL'-'lU AT 1000y wWOTE 7 BIFFERLMTATION Co@CUiT FOR - PURE PHASE MOOULATION MOTE ' DIFFERENTIATIDNSLED FOR REWN FASEMODUL&TION
&€ YERDIER MALT WES 1000H: NOTE 7. DIFFOAEMTATION CIRCUNT FOR MIXED PHASE AKO FREGUEMCY MOTE 7 DIFFERENT|ATIONELED FOR MLAMDET FASE-05 FRENYENS.
HOOULATION MOOUL AT 10N,
WOTE 3 THE SMOBTING LINN (5 SEMOVED AT HMEAGUREMENTS WHERE WATE 3 YEO HithﬂEﬂ HVDRE (MTEGE aTiON ERF UBNSKET FIERNES
EHTEGRATION 1% UNWANTED STRAPNIMGE M
MOTE L CONNECTION FOR S0wHp AND 2%HE (W & METER AND sowsiy NOTE & TILSLUTNING FOR SOMH: 06 JSuMs | & HETER OO Sousk BAMALAFS TARND
7 CHANNEL SCPARATION N I METES EQUIPHEMNT 12 METER AMNL&G
-’-—t_ a—E MOTE 3 CONKECTION FOR 796Mr AND I0Wds CHAMNEL SEPARATION —
-

1
i
e
BOTTOM yIEW
SET FRHA BUNDEN

AF iyl
LF WD

IM T METER EQUiFMENT

FRINTED CIRCUIT VIEWED FROM COMPONENT SIDE
TRYKT KREDSLEPB SET FRA KOMPONENTSIDEN

TILELUTHING FOB JokHi OO 0wMs MAMALAFSTAND | § HETER AML &0

= Bew

AF QuTPRuT
WF up

i FCHASSIS
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TYPE | NO.| CODE DATA
C1 TH, 5061 4, InF 10% polyest. FL 50V
cz2 76, 5059 2, 2nF 10T polyest. FL 50V
C3 ThH, 5074 0, 22uF 10% polyest. TR 100
4 16, 5075 0, 3uF 10% polyest, TH 100V
s 76, 5075 0, 3uF 10% polyest. TH 100V
Ch 76,5074 0, 22uF 10% polyest, TH 100V
cr 6, 5072 4TnF 10% polyvest, FL OV
(] 6. 5072 4TnT 10% polyest, Tl 50V
Cc9 73,5001 106F -10 +50% elco 25V
Ci0 | 73.5110 BouF =10 +50% elco 25V
11 6. 5074 0, 22uF 10% polyest, TR 100V
Rl B0, 52648 3932 5% carbion film 1.fBW
R2 a0, 52548 B, Gld? 5% carbon film 1/8wW
R 80,5273 100k 5% enrbon [ilm 1/8W
4 A0, 5244 39082 5% carbon film 1/awW
18] A0, 5261 10K2 5% carbon film 1/8W
na A0, 5261 1082 5% carbon film 1/8wW
R7 80,5273 100k 5% carbon film 1/8W
RA A0, 5245 47081 5% carbon film 1/8W
e 80, 5257 4, Tidt 5% carbon lm 1/8wW
110 A0, H26E0 B, 21dt 5% carbon [ilm 1/8wW
Ll 80, 5260 B, 2ld? 5% carbon {ilm 1/8w
R12 B0, 5260 B, 2kl 5% carbon [ilm 1/8wW
113 a0, 5250 1, 24! 5% ecarbon film 1 /8w
R14 | 80,5260 8, 2141 5% carbon film 1/8W
R15 A0, 5260 R, 2141 5% carbon film 1/8W
1116 Ao, 5261 102 5% carbon film 1 /faw
R17 B0, 5250 1, 28! 5% carbon [ilm 1/8W
18 80, 5261 10kE2 5% ecarbon film 1 /oW
g 80, 5273 100! 5% earbon (ilm 1/8W
nan 80, 5247 G804l 5% earbon film 1/8W
1121 a0, 5252 1, Bid! 5% carbon film /8w
1122 | 80,5252 1. 84t 5% carbon film 1/8w
23 | BO, 5264 18 Wt 5% carbon film 1/8W
124 Hi, 5245 4700 5% ecarbon film 1/BW
H25 | B0, 5254 2, Tl 5% earbon {ilm /8w
26 RO, 5237 10042 5% carbon film 1/
a7 b6, H039 10k 20% trim lin 0, 1w
1128 Hi, 5042 2, 5k 20% teim lin 0, 1w
nzs BG, 5040 S50 W 20% trim lin 0, 1w
L1 61,824 Filter coilfFilterspole 95 mH
™ 60, 5130 Transformator LIFGO0 /100062
1 99,5143 Transistor BCi08
Q2 99,5143 Transistor BC10A
3 99, 5143 Transistor 3C108

TYPE

NO.| CODE |

DATA

|
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LF-FORSTZRKER

[ X400.683/3 ]
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3. AMPLIFIER 2. AMPLIFIER INTEGRAT CIRCUIT LIMITER 1. AMPLIFIER DIFFERENTIATOR
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BOTTOM VIEW
SEY FRA BUNDEN

) CHANNEL SHIFT
Re KANAL SKIFT
12K _l

UPPER PRINTED WIRING BOARD VIEWED
FROM COMPONENT SIDE

#VERSTE TRYKTE KREDSL#B SET
FRA KOMPONENTSIDEN

LOWEST PRINTED WIRING BOARD VIEWED
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| TYPE | NO.| CODE | DATA TYPE | NO.| CODE | DATA
}

Cl1 76,5061 | 4, 7nF +10% polyester FL 50V
Cc2 76,5105 | 330pF 2, 5% polystyren 30v
C3 74,5107 | 27pF +0, 5pF ceram NO75TB 250V

C4 78,5032 | 3-15pk trimmer ceram NPOTB 500V
C5 74,5106 |22 pF %0, 5pF ceram NO75TH 250V

C6 74,5142 |18 pF +0, 5pF " NOT5TB 250V

C1 76.5061 |4, 7nF +10% polyester 50V

(of:] 74,5128 |2, 7pF +0, 25pF ¢eram N150D] 250V ‘
i R1 80,5273 | 100 K2 5% carbon film 1/8W

R2 80,5260 |8,2 K25% " 3 1/8W

R3 80.5264 |18 k2 5% " " 1/8w

R4 80,5255 |3, 3ks2 5% " " 1/8wW

R5 80,5249 |1 K2 5% " Y 1/8w

R6 80,5250 |1,2 ks25% " M 1/8w

¢
1 99.5028 | Diode OA200

Q1 99.5118 | Transistor BF115

X1 98, Crystal

| QUARZOSZILLATOR FUR
| SENDER X0631
i L . |__Xd00.680/2T | Y
)
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Stomo ADC

AMPLIFICATION ADJUSTMENT (TO QS IN EX83x)}
FORSTARKNINGSREGULERING (TIL Q% t EX83x)

I T0 =

10 FNEdY Q:J a3
TIL FNE3Y LIS
rl:‘T’_

2.PA 1.PA

®BF IEEuT
L ]

-—{E FROM
EX 63x

FRA

CHASEIS [willing BOARS) -Tiv
O CHASSIS (PRIRTPLAGL) -24¥

u -
e
o[t
Taza ¢

8

it I
AT FCHASEIL (HEAT SiNK|

+CHAREIS (EFLEPLADE
T Y
¥
L6 g
PRINTED CIRCUIT VIEWED FROM COMPONENT 5|DE
- [T
e AEHASEIS [HEAT §imm)

TRYKT KREDSLEB SET FRA KOMPOMENTSIDEM

EEHALTSIS|HEAT SiMM)
# CHASLIR |ROLEP & BE |
"-""
[

S EHARY IS (WHLEPLADE]
CHASEIN (wilkti g BOARD) - Iy

3L o
L1 .1-4'-“ CHASEIS {PRINT P ADE] - iV
.

T TanEwEATORY RO ER

0:
Cl
l.'l-

|

i e mOTE
l [ CAPACITOR YALULS
b

i-ll L
£ £ 1 Eng
| |
LTERS B T e AV pF HipH | LTEF
Fi1-Tammy LLE b T e EIpr
- FEHHEG fipF - =

CHASSIS (HEAT Simx)
TiL «CHASSIS (MELEPL ADE)

T2 pan

TE 08 IN EXEls
TiL G3 1 ENeds

RF-POWER AMPLIFIER

HF-EFFEKTFORSTZRKER  [A631

D£00.691/7]



Storno

DRIVER

600mA ~10W

B

N
i
01 a2 03 PRINTED CIRCUIT SEEN FROM COMPONENT §10E
BOTTOM VIEW TRYKT XREDSLSB SET FRA XKOMPONENTSIDEN

SET FRA BUNDEN

* £Xx611
NOTE  THE SHORT CIRCUITS ARE REPLACED 7_‘2 £x61
BYmA - NSTRUMENTS ODURING
ADJUSTMENT.
NOTE  KORTSLUTNINGERNE ERSTATTES
AF mA INSTRUMENTER UNDER Pl
JUSTERING. c‘

RF input O
HF 1ndgang

TO FNEN
TiL FNSW

RF-POWER AMPLIFIER
HF -EFFEKTFORSTZARKER

Siornd

PA611

D400.669/2



$torno

Stormo

TYPE | NO.| CODE

TYPE | NO.| CODE DATA
: C1 [74.5165
c2 |76.5072
C3 |74.5015
C4 |74.5155
C5 |74.5166
C6 |74.5106 |
C7 |74.5111
F8-73wnlz C7a [74.5118
3-78MHz | C7b |74.5116
C8 |78.5029
C9 |74.5155
C10 |78.5029
68-78MI{z | Cl11 |74.5142
68-78MHz | Cl12 |74.5116
3 |78.5029
74,509"
74,5150
74,5163
74,5163
74,5163
74,5163
73.5100
74,5155
80, 5232
189, 5025 |
89, 5024
86, 5042
80, 5252
80, 5254
80, 5433
99, 5028
99,5028
99,5114 [
L1 [61,804
L2 163.5008
L3 |61,805
L4 163.5008
L5 [63.5008
L6 [63,5007
L7 |61.806
Q1 99,5129
Q2 99,5127
Q3 99,5125

DATA

RF-POWER AMPLIFIER

HF -EFFEKTFORSTARKER

| [ x400.697/2 |

PA631



Storno

RF OUTPUT
HF VD

'I ORF INPUT
[ HF IND

10

FROM
T“_ASG31 FRA PAST
CHASSIS O~ [ _I_ j “OCHASSIS

PRINTED CIRCUIT VIEWED FROM COMPONENT-SIDE
TRYKT KREDSLPB SET FRA KOMPONENTSIDEN

FN611

RF OUTPUT RF InPUT

HF UD WF IND

10 FROM

T1L AS631 FRa PASH
IASSIS

() CHASS IS

FN 631

PRINTED CIRCUIT VIEWED FROM COMPONENT SIDE
TRYKT KREDSL@B SET FRA KOMPONENTSIDEN

FNE31

ANTENNA FILTER
ANTENNE FILTER TN611 FN631

D 400.668]2)

-
P+



$torno

TYPE | NO.|{ CODE DATA
Cl1 74,5135 | 10pF 5% ceram. N15 DI 125V
Cl1 74.5106 | 22pF %0, 5pK ! NO75 TRB 250V
" C2 74.5138 | 18pF 5% " N150 DI 250V
. Cc2 74,5117 | 39pF  +2% " NO75 TB 250V
| C3 74,5131 | 4,7pF £0,25pF "  N150 DI 250V
i c3 74,5141 |12pl  20,5pl* " NO75TB 250V
C4 74,5117 | 39pF  %2% " NO75 TB 250V
C4 74.5106 |22pF £0,5pF " NO75TB 250V
L1 61.861 | Coil/Spole 146-174 MHz (C1)
ih 2 61.807 | Coil/Spole 68-88 MHz (Cl1)
L2 61.862 | Coil/Spole 146-174 Mz (C2)
L2 61.808 | Coil/Spole 68-88 MHz (C2)
L3 61.863 Coil/Spole 146-174 MHz (C3)
L3 61.809 | Coil/Spole 68-88 MHz (C3)
L4 61.864 | Coil/Spole 146-174 MHz (C4)
L4 61.810 | Coil/Spole 68-88 MHz (C4)

T

Storno

TYPE | NO.

CODE

DATA

ANTENNA FILTER
ANTENNE FILTER

| X400, 689

|

FN611, FN631

d
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Stﬂrno F SIGNAL RX ‘ ' ” stOmO

F SIGNAL RX 1 N - - -
9 B e -
P - I 1 1 ,
1
;:,Jj RX l RX i RX | RX RX
- 1 i 2 3 3 5 :
NOTE 1° R3(47a) IS ONLY PROVIDED — ! 1 ‘ T T T L —
IN CONNECTION WITH -24V0LT FOR RX 110._(1 - - ‘ -
TRANSMITTER OSCILLATORS. CHASSIS CHANNEL 1 6 (- |
R3(474) MONTERES KUN | FOR- - T = : : (C: !
BINDELSE MED SENDEROSC iL- - - - C4 (220
LATORER —e = WO 1}"3—
______ s 10 e
e o—; n—): u_- ‘ ‘;C CH —TArE
-24 V0L r— 2 & 2 ¢ >
=2 [ ) 1 ! 1
P X X X ™ ©
p 2 3 4 5 6
1 L
. L T T T - ! ]

HF SIGNAL TX

oo
T_&,_TTEI |
RF SIGNAL 1TX 10 %) > - > -

CHANNEL 5

-2V X

RF SIGNAL TX
CHANNEL 2
RF SIGNAL TXx

CHANNEL 1

CHANNEL 3
RF SIGNAL RXx

RF SIGNAL RX
CHANNEL ¢

-24V RX
CHAaLNEL 6

CRYSTAL SHIFT PANEL

KRYSTALSKIFTEPANEL <5003

‘3



Storno Storno
TYPE | NO.| CODE DATA TYPE | NO.| CODE DATA

76,5059 | 2,2 nF 10% polyest. FL 50V

76,5059 | 2,2 nF 10% " FL 50V

76,5059 | 2,2 nF 10% o FL - 50V

76,5059 | 2.2 nF 10% i FL 50V

76,5059 | 2.2 nF 10% " FL 50V

76.5059 | 2.2 nF 10% " FL 50V

73.5064 |2 yF -10/+50% elco TB 70V

73.5064 |2 uF -10/+50% elco TB 70V

80,5239 | 1509 5% carbon film 1/8W

80,5239 |150025% " " 1/8W

80.5033 |47 Q2 5% " " 1/10w

| X400, 876

]

CRYSTAL OSCILLATOR PANEL XS603
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Storno Storno

Note When TR680 or SR680 18 lnstalled: Remove steap.
Nir TRE80 eller SR680 indmonteres, {jernes strapnu ge

2 T1600
roves orfel.

Note 2, When TRE80 or SR640 18 instulled: Insert lamp V2 and
diode §i,
Nar 'H6B0 elier SHOBO indmonterrs, indazttes lanipe
V2 og divde K1,

When no TREHO or SHEB0 18 installed: Connect tern., 3

tu term, |,
3 .
piscr o OB A When TREBU or SKEH0 18 mvtalled: Connect term, 5 1o
teem, Y,
surfok e .
-2y HONT L o—nl“- * = / NAr TR680 cller SRE8U 1kke er ndmaaterer, forbindes
an/wn Vay 1K G mica tern, 5. Ul term, ',
ov ™ L TR ' Nar I HGHO eller SREKO er inamonts or, foebande w te rog
IS vame . .
R -~ o p 5 til tertn, Y,
e
v w0 nfs oisea a) When ULuBY s used for selective catling ang no
ov R x o-2% 59, external tranamit hulton is used (for Instance thiery-
TRaNsMIT BUTTON v O-IA SV phune switch or handeet keyvi: Remove strag,
TAST When extornal transtogt teitton 1o usd: fnge ot rap,
so-rec  y oMelex _weolse 18 U W hen NTOBO La umsd o1 JenOT ateon: linss ot atiap,
PR L — —-ﬂi o a) Nar FTGED Gller 51680 bunyttes il selektive apkald,
AF[vF Ra »E Oﬂl‘.l—“ . s og der ikke forefindes udvendiy sendetast - mikreofomn -
.'!" erlon } EXT LS tast cller ruttast - fjernes strapningen,
L " e o vov Wt Nar udvendig tast beoyttcs, 1ndiores atrapoingen
00 ¥ [T nf2 g . putngen,
OO T {F o-#4 / b) Hvis ST680 benyttes 1l identifikation, 1ndfores etrap-
MANAL FALLES ax- 50 mngen,
CHAM COMMON DD T - nfs
CHANNEL ', ? "-_'____ :j:f’_—'b ) TEL When ST680 is inwtalled: Remoue strap and inserl diods
- —.d3 v m< i vz,
- P I uv - N " / Napr STG80 indmonteres, fjernce strapningen og dieds
—-— - 7 e e =4 »
— % 2 P os I'2 inigettes,
)
— — s O~ —- .
NOTE o L. P' CHANNEL § n Note 6. When TT680 is nstalled:
Wy — . 8L KANALVAL Connvet term, 1 (TTEH0) 1o term, 2 {Uwul),
sTant ce Conneet term. 2 (FI6B0) to teen, 1 (U Lot
g 1] Connect ter SUETE80) o toviu, 1 (U100,
St — 1 } 0 oy’?l e When STE80 is installed:
L I Connect term, 1 (ST680) to term, 2 (CPBO1),
g Connect term. 2 (ST680) to termn, 7 (CPHoly,
® conte
.::;:\;sc‘::mro:‘o ‘;‘:‘.‘“y‘:.'.zl 1 l I l J Connect term. 3 (ST680) to tern,, 5 {1 I'mn1),
ONLY USED FOR (OCAL CONTHOL ; - Connect term, 4 {5F6860) to term, 1 (CPotty,— - ———
BRUGES NKUN VED LOKALSTYRING e 3 - 1 - T surt Cuonnect term, 5 {STLBO) to term, b (CHudl),
ANSMIT BUTTON I ST6H0 is used for identification: Insect wteap aorss
-8< s : : p A
/ SENDETAST button Olb,
Nar TT680 indmunteres:

Forbind teem. 1 {(11680) 4l teem, 2 {Clibol),

"/, Forbind term. 2 (TT680) til teem, 3 {CPwol),

:8: “/‘ ALARR Forbind term, 3 {TTGRO) til term, ) {(CEb01),
—8< 1)1 Nur ST680 indmonteres;

Forbind term. 1 (STG80} til term, 2 (CPbO1),

Forbind term, 2 (ST680) til teem. 7 (C1601),

Furbind term, 3 (ST680) til teem, 5 (C%01),

[T e e e s e e e e Forbind tern, 4 (ST880) til term, § (CPuol),
INSTALLATION OF ALARM CIRCVIT  ACHKS)

[ i Furbm.q'n-rm. 5 (ST680) til term. 6 (CPH01),
M INSTALLATION AF ALARM KREDS ACHO) H Hvis 3T680 benyttes til identifikation indfures strap-
i ningen over O1b,
| When TTE8U is inetalled and external transnut button 18
TRE80 oc/elt SRENO | used; Remove strap,
TERM ¢ | 1 no external trangmit button 18 uved: Insert steap,
| Nar T'T680 indmonteres, of Jer benyttes udvendig wenide -
| taut, fjernes strapningen,
| -2¢v cont. 0l | {lvie der ikke bunytive udvendig sendetast, wmafores slirag
| TERM.¥ nh | ningen,
| |

| SN |

CONTROL PANEL CP601
KONTROL PANEL CP601




Storno Storno
TYPE | NO.| CODE DATA TYPE [ NO.| CODE DATA
C1 73.5113 | 5. 6uF 20% Tantal 35V
C2 76.5069 | 1 nF 10% polystyr FL. 50V
C3 73,5100 | 10uF -10/+100% elco 35/40V
R1 86,5050 |5 k2 20% potentiometer lin, 0.1W
R2 80.5249 |1 K2 5% carbon film 1/8W
; R3 80,5234 | 568 5% " " 1/8W
R4 80.5273 | 0. 1M 5% " " 1/8W
R5 80.5236 [8225% " " 1/8W
| R6 86,5057 |1 k2 20% potentiometer log.
m. afbryder/with switch 0,25W
R7 80,5251 | 1.5 k& 5% carbon film 1/8W
R8 80.5249 |1 k2 5% " " 1/8W
R9 86,5044 |25 k2 20% potentiometer lin, 0.1W
R10 80,5236 |82 5% carbon film 1/8wW
R11 80.5220 [3.9Q5% " "o 1/8W
R12 | 80.5268 |39 k25% " " 1/8W
! O1,02| 44 448 |Push-button section
03, 04 ; Trykknapraekke
05 47,5042 |Switch (channel) omskifter (kanal)
Vi 92,5003 |Lamp/Lampe 24V 25mA BA7
* v2 92,5003 |Lamp/Lampe 24V 25mA BA7
J1 41,5090 |Socket/stikddse E
J2 41,5091 |Socket/stikddse
* E1l 99.5136 |AA119 Diode
x % 12 99,5020 |1N4004 Diode
i Only [nstalled in [connection with tone receiver
* Kun ihstalleret i forbindelse med tonemodtager
* * Only |nstalled in konnection with tone transmitter ST680
} * * Kun installeret i forbindelse med tonesender ST680
| CONTROL PANEL CP601
S [ x400. 859 | i~y




|omesnvT Srianr ]
L EAENN SR
EMSIIET LAMP V2 AND [N 1.1
— PRINSAT BAMIE V2 00 LI b
- g e e
——— g |
e ___,_,.,-o-"'"""_'_ S e — | ED ' T | - -
R e | i | PRSURET STRAT T b S TE LA 0 ] % Amel2)
= | Ao ! | ALY TURM Y
\ | | T T T N S e N T N N R Y R A TR
| | ¥ L | R T LT L B T I Y A
| vo 1) laasll) |
I oo MOTE 3 WIS N0 05T ) 1ESAL 1L bl TR g Fein
INSTANCT A MOS0 S8 L0 A% e
HHO SETT REYE IS 1 A d BAAN | I T
A L e B T N O L T B SRt Ee | B e
Ko 15 FRIE N AEARRL I3y D00 e ==8%0 11 1 fui% w11
SRE680 AABDZ [ | AND O SIMULTANUOUSLY, 1 1A NSNS
| uo | WETHOWE FONEUALL b5 53000 16Y 00 1 =a
SINCE BUET TR b
Tzt | NALL DDV ENOEG TAST o A0 ASE L LU
] | ATTEELCINE RN T AST = Ik, Foil L% Er =
| SIS STUA TSN N s S0 T T
TQ ! PASTRAING O TAG = VeA W1 T = ANT I
ERDTIYRNING AF RSA10 %)t 0k 03,
NGO SIZHDETAST Farbes & a0 = 51 00 1% 0wl s
| 4o AF KRALLO,
oo
8 NNO IF ST680 IS USED FOR D NTIFICATION [\
b o 0 00 o0 o ppo SERT THI STRAPS DUSIGNATED NO L 4
i R By e Toh T | AND NOTE 6,
} 3 HVIS STGHO BENY T TS THL IDENTIFIKA TION,
INDFORES STRAPNINGE RNE MABRKET NOTL)

L 4 06 NOY G,

1 REMOVE STRAP AND INSURT DIODE F2
l L T FIERN STRAPNING OG INDSAT DIODE § 2
‘ . REMOVE STRAP
—_— =TT FJUERN STRAPNING

L 1T |

Yr I
i

~ IO O [0 o )
) u

04 03 02 01 05

NOTE 2 V2 l

INSTALLATION OF SR680 AND ST680 IN CP601.
INDBYGNING AF SR680 OG ST680 i CP601,

g



INSERT STRAP
INDFOR STRAPNING

REMOVE LAMP V2 AND [MODE E)
LEN PE NI OG DIODF Fi

INSEAT STRAP BETWEEN TERM, 5 (AAs0n |
AND TERM, P ['

[INDFOR STRAPNING MELLEM TERM, 3
i

5| Aa502)
E 3

WHEN NO EXTEANAL PUSH-BUTTON (FOR

. INSTANCE A MICHOPHONE SWITCH DR JIASND A
SET KEY) IS5 USED A5 A TRANSMIT BUTTOWN,
REMUVE THE STRAP, TONETHANSMISSION

15 THEN MADE BY DEPRESSING BUTTON O
STEED AABD2 i AND 02 SIMULTANEOUSLY, THANSMISSION
WITHOUT TONECALL 15 MADE DY DEPRES-
| | Bl o | SiNG BUTTON -O1,
| | NAR UDVENDIC TAST - RATTAST ELLER
] MIKHOFONTAST - IKKE FOREFINDES, FJER-
RES STRAPNINOEN, SENDER/TONE TAST -
TG I NING FORETAGES DA VED SAMTIDIG IND-
& 1 THYKNING AF KNAPPERNE O1 OG 032,
| N SENDETAST FORETAGES VED INDTHYKNING
Jo Al KNAF O]
o e 1
KND ' IF 5T680 15 USED FOR IDENTIFICATION M-
6 0.6 0 0 bog | SERT THE STHAPS DESIGNATED NOTE 4 AND |
| i T (RN 1 NOTE 8,
- — FIT VIS STEBD BENYTTES TIL IDESTIFIKATION
o ole o0 o o o o | INDFORES STHAPNINGERNE MARKET NOTH
18 1% |20 b B o S 15 28 \J 400 NOTE ¢
I i |. | |l REMOVE STHAT AND INSLHT IN0ODE £
Ll
',.-'"ﬁ\* [ E DRI [
h HEMOVE STRAP
ELE - W il [T o bl i
NOTE 7 .—-—JI [ [
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TT680

INSERT STRAP
_INDFOR STRAPNING

A\

EO
AO

Y O-=~
vo
cco
HHO

Ko
vo

S (AA602)
T 3

REMOVE LAMP V2 AND DIODE FE1
FJERN LAMPE V2 OG DIODE E1

INSERT STRAP BETWEEN TERM, 5 (AA602)
AND TERM, P

INDFOR STRAPNING MELLEM TERM, 5
. (AAB02) OG TERM, P

WHEN NO EXTERNAL PUSH-BUTTON (FOR
INSTANCE A MICROPHONE SWITCH OR HAND-
SET KEY) IS USED AS A TRANSMIT BUTTON,
REMOVE STRAP "NOTE 4" AND INSERT STRAP
"NOTE 7", TONETRANSMISSION IS THEN MADE
BY DEPRESSING BUTTON Ol AND 02 SIMUL -
TANEOUSLY. TRANSMISSION WITHOUT TONE-

O

8B o
Xo
T0
NO
Jo
Do

CALL IS MADE BY DEPRESSING BUTTON Ol.
NAR UDVENDIG TAST - RATTAST ELLER
MIKROFONTAST - IKKE FOREFINDES, FJER-
NES STRAPNING "NOTF 4" OG STRAPNING
"NOTE 7" INDFORES, SENDER/TONE TAST -
NING FORETAGES DA VED SAMTIDIG INDTRYK
. NING AF KNAPPERNE O1 OG 02, SENDETAST
FORETAGES VED INDTRYKNING AF KNAP O1,

REMOVE DIODE F.2 AND INSERT STRAP

DDo

WNU

FJERN DIODE E2 OG INDFOR STRAPNING

| REMOVE STRAP

FJERN STRAPNING

I

WHEN AN EXTERNAL PUSH-BUTTON IS USED

Ai A TRANSMIT BUTTON, REMOVE STRAP.

NAR UDVENDIG SENDETAST FORFFINDES
_FJERNES STRAPNING,

INSTALLATION OF TT680 IN CP601.
INDBYGNING AF TT680 i CP601,

AN
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Storno

. TYPE | NO.| CODE DATA TYPE | NO.| CODE DATA
’ Cc1 73.5114 |[1uF 20% tantal 30V

C2 73.5114 |1uF 20% tantal 30V

C3 73,5113 |5, 6uF 20% tantal 35V

C4 73.5110 |[80uF -10/+50% elco 25V

C5s 73.5114 |1uF 20% tantal . 30V

C6 73.5109 |10uF 20% tantal 15V

C17 76.5052 |10nF 10% polyest. FL 50V

Cc8 73.5110 |80uF -10/+50% elco 25V

R1 80.5256 |3, 9k 5% carbon film
R2 80.5259 |6, 8k 5% carbon film
R3 80.5272 |82k 5% carbon film
R4 80.5235 |6892 5% carbon film
RS 80.5252 |1, 8k 5% carbon film
R6 80.5252 |1, 8k 5% carbon film
R7 80.5257 |4, Tk 5% carbon film
R8 80.5250 |1, 2k 5% carbon film
R9 80.5262 |12k 5% carbon film
R10 80.5249 |1k 5% carbon film
R11 80.5249 |1k 5% carbon film
R12 80.5233 479 carbon film

R13 80.5239 |150% 5% carbon film
R14 80,5227 |[159 5% carbon film
R15 89,5029 |15092 10% NTC

R16 B 80.5239 1500 5% carbon film
R17 80,5213 |12 5% carbon film
R18 80.5213 |1Q 5% carbon film

Q1 99,5144 |Transistor 2N3702
Q2 99,5144 |Transistor 2N3702
Q3 99.5106 |Transistor AC125
Q4, Q5| 99.5165 |Transistor AC176/128

AF OUTPUT AMPLIFIER AAGO2
LF UDGANGSFORSTZARKER a

% ' [ x400.677/3 |
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0N top view
200 Ol ser Faa vtoepen
Lo
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KONTROLBOKS
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Storno Storno

m )
TYPE | NO.| CODE DATA : TYPE | NO.| CODE DATA

C1 73.5105 |15 yF 20% tantal 15V
- AA603 C2 73,5105 |15 uF 20% tantal 15V
' AA604 C2 73.5102 |2,2 uF 20% tantal . 35V
AA606 C2 73.5105 |15 yF 20% tantal 15V
C3 76.5070 |1 nF 10% polyest FL 50V
R1 80,5271 |68 K2 5% carbon film 1/8W
AA603 R2 80,5229 12292 5% " " 1/8wW
AAS504 R2 80,5240 |180% 5% " " 1/8W
AA606 R2 80,5240 |180% 5% " " 1/8W
R3 80,5251 1.5 kK2 5% " " 1/8W

E1 99,5042 |Zenerdiode 9, 1V 5%

ME1 | 14,5001 |LF-forsterker
AF -Amplifier

65 dB 40 mW

AF-AMPLIFIER |
LF-FORSTHRKER AA603, AA604, AA6O

i - | . | x400.909 | -




