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GENERAL SPECIFICATIONSoJ

CQL633
68-88 MHz

20 kHz
-

'*' 4 kHz

CQL634
-

68-88 MHz

12.5 kHz

% 2. 5 kHz

CQL631
68-88 MHz

50 kHz

% 15 kHz

CQL632

68-88 MHz

25 kHz
* 5 kHz

Meets government specifications--

Typer- v' ~I 

Frequency Range..I 
Min. Channel Separation

Max. Frequency Swing

Frequency Stability

Max. Bandwidth

Antenna Impedance

Number of RF Channels

Dimensions

Weight

1000 kHz

50 ohms no.minal

Max. 6 channels

230 x 230 x 70 mm

4. 7 kilos

TRANSM IlTER SPECI FrCATIONS
~

J

RECEIVER SPECIFICATIONS

o. 35 JJV for 20 dB signal-to-noise ratioStensitivity

Squelch
Adjacent Channel
Selectivity

Undesired Radiation

Intermodulation

Spurious Response
Attenuation

Audio Output

Electronic, adjustable

Better than 80 dB l~!A two-si~al method)
Less than 2 x 10-" watts

Better than 70 dB (EIA method)

Better than 80 dB
J

2 watts; only 1 watt with built-in speaker

POWER SUPPLY SPECifiCATIONS

J 12.6 V 25. 2 VBattery Voltage 6,3 V

O.12A
1.4A

ready to transmit)! O. 55A O. 25A
3. OA8. OA

I 

Battery Drain:

Stand-by (
Transmission

lion
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MOBilE RAOIOTElEPHONE
MOBllT RAOIOTElEFONANl/f.G

TYPE Cal 610, Cal 630

41. 016-D1/El41. 016-DI/EI
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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.

Standard Versions

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.

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 CQL6ll, CQL6l2, CQL6l3, and CQL6l4

2-metre radiotelephones will be covered under

the common designation of CQL6l0.

If your STORNOPHONE GOOL 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.

The STORNOPHONE 600L is available in the

following versions:
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The STOR~OPHO:\:I: GOOL 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 O. 7-metre stations (CQL660). power out-

put is 6 watts. likewise with provision for

operation at reduced power.

The cabinel also has two holes through which

it is possible to adjust:

Squelch function

Speech modulation.

Operation

V1 V2

05 02 04 0601 03

01 Self-releasing
push-button
Self -relea sin g
push-button

02

Construction

Transmit/tone button(+}

"Speaker In". This
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
(++).
Cuts out the squelch
function.

03 Self-locking dou-
ble-push releasing
push-button

Self-releasing
push-button

"Speaker Out". This
button, in conjunction
with a built-in tone re-
ceiver, cuts out the
loudspeaker.

04

Microphone, transmit button or microphone.

Antenna cable (BNC connector).

External loudspeaker and test point for discrimi-

nator measurement.

31. 088-E1

31. 

088-E1 1-2

The controls etc. provided on the Type CP60l

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:

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 cabillet 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:
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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.

Control knob05 Channel selector for
max. 6 channels.
Combined on/off switch
and volume control.
Transmit pilot lamp.
Indicates reception of
selective call.

Control knob06

Vi Red lamp

V2 Green lamp

(+)
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.

When performing the switching operation the

external voltage indicator on the rear wall of

ate 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. H.owever. 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.

(++)
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

CP60l in Chapter II.

Tone Equipment

Besides, a detailed instruction manual is

supplied with each STORNOPHONE GOOL.

MC601

MC602

MC603

The list below covers the types of control

equipment and accessories that are available

for the STORNOPHONE GOOL. Some of them,

such as installation materials, antenna, and

microphone, are necessary for installing and

operating the equipment.

Control Equipment

Fixed microphone with built-in ampli-

fier. Hardware for fixed mounting is

supplied.
Fixed microphone with built-in ampli-

fier and 10-cm gooseneck.

Fixed microphone with built-in ampli-

fier and 20 -cm gooseneck.

Fixed microphone with built-in ampli-

fier and 40-cm gooseneck.
MC604

High-efficiency loudspeaker. Supplied
with mounting hardware but less con-nector.

LS601

Tone equipment to permit operation in selec-

tive calling systems can easily be installed in

the STOR,."t\jOPHONE GOOL. in which space has

been left for the tone transmitter. tone re-

ce!iver. and alarm circuit. If the STORNO-

PNONE GOOL is supplied with built-in tone

equipment. descriptions, circuit diagrams

etc. of such equipment will be contained in a

separate technical manual.
The STORNOPHONE 600L is designed for

operation from 6, 12, and 24 volts DC.
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5/8 wavelength whip antenna for the

frequency range 420-470 MHz.
MC605 AN69-4

MC606 Other types, such as a 5/8-wavelength rear-
moW1ting antenna, tilt-over antenna or mag-

netic antenna may be used if desired.

MK601 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~
j'~ fuses, dwnrny fuse holder, and a set!(~'! 

of cable shoes.~,"

MK602

MT601

Fixed microphone for mounting on
steering column. A steering-wheel

switch for use with a fixed micro-
phone is available.

Fist microphone with built-in ampli-

fier, transmit button, and hang-up

bracket. Mounting hardware is sup-

plied.
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.
Conversion kit. For mounting a multi-
wire connector on the control box of a

remotely controlled station.
Handset with built-in amplifier and

transmit button. Hang-up bracket and
mounting hardware are supplied. 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.

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.

Installation Instructions

AN39-5

AN19-5

1/4 wavelength whip antenna for the

frequency range 68-88 MHz.

1/4 wavelength whip antenna for the

frequency range 146-174 MHz.

1/4 wa ve1en gth whip antenna for the

frequency range 420-470 MHz.
AN69-3

~1 OAA-F:1

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.
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455 kHz intermediate-frequency

filter for 50 kHz. 25 kHz. or 20 kHz

channel separation BP608(50kHz)
BP609(25kHz)
BP6010(20kHz)

BP60 12( 12. 5kHz)

455 kHz intermediate-frequency

amplifier and discriminator

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.

IA601

Squelch and audio amplifier unit

In CQL611, 612, and 613:
In CQL614:

SQ603
SQ602

Receiver Section 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.Receiver converter with RF

->amplifier and 1st mixer RC631

Crystal oscillator (1-6 pcs. XO632

Intermediate -frequency converter

with 10.7 MHz band-pass filter

and 2nd mixer

Transmitter Section

IC605

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:

The transmitter is phase modulated. Its output

frequency is six times the oscillator frequency.

Phase modulation is performed at the fW1daznen-

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

eacn frequency channel -can be provided.
Control Panel

The transmitter is composed of the following

subunits:

Audio amplifier. In CQL611, 612, and
613: AA601

AA608 Audio output amplifier AA602In CQL614:

Tone transmitter (if provided)

Tone receiver (if provided)

Alarm circuit (if provided)

XO631Crystal oscillator (1-6 pcs.)

Exciter and modula.tor for 50 kHz
and 25/20 kHz channel separation

AC683
EX631 (50kHz)

EX632 (25,20,
and

12. 5kHz)
Power Supply Section

RF power amplifier PA631

Antenna filter FN631

The following subunits are common to the receiv-
er and transmitter sections:

The following pages of this chapter contain a

complete description of the circuits of the indi-

vidual subunits and their specifications.Antenna shift unit AS663

Crystal oscillator panel with
space for six receiver oscillators
and six transmitter oscillators XS603

31. 090-El31. 090-El 2-2

Control panel CP601 contains,all con~rols and
circuits required for operating the radiotelephone

and checking its performance. It also accomodates

the following subunits:

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.
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The receiver converter is built on a wiring board.

It consists of the following stages:
bility. -The amplified signal is fed through a

four-circuit filter to the emitter of the mixer

transistor.
,

Signal Frequency Amplifier
Mixer

Oscillator-Signal Amplifier
Oscillator-Signal Double:r.

The receiver converter amplifies the incoming

signal and converts it to a first intermediate

frequency of 10.7 l\Ic/s, for v,'hich 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.

Mixer

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 lUlit by means of a simple strapping

operation.

The strap marked XOTE 1 in the photograph is

used in equipments with 20 or 25 kc/ 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).

~~~~l- ~!~9~~!1~Y -::\-rI2e~i!~~~
The incoming signal is applied -via a bandpass

filter (Ll, L2) -to the signal-frequency ampli-

fier. Good separation between the input and out-

put circuits of this amplifier ensures good sta-

~~p~i!~e_~~~ -'!'!!e~~~
The output of the crystal oscillator is amplified

by a straight amplifier stage. This is followed

ANT SIGNA l INPUT

-IO,7NHz
TO IC

37. 384-El
37. 384-El
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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.

Input Impedance

Nominal: 50 ohms.,

Crystal Frequency Calculation

For 68 -88 Mc/s range:

fx = {Sig; 10.7 Mc/s

Technical Specifications where fx is the crystal frequency in Mc I s. and

fsig is the signal frequency in Mc/s.
Frequency Range

68 -88 Mc/s. Dimensions

160 x 32 mm.
Gain

Voltage gain from antenna to input of mixer:

12 dB.

37. 384-El37. 384-£1

,

f;;
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Technical SpecificationsThe 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 oscillator

panel which has pins mating with sockets on the

oscillator unit.

Crystal Frequency Range

39.35 -51.04 Mc/s.

Frequency Pulling

M -6r: *30 x 10 .

Mode of Operation Frequency Stabilit~

For voltage variations within 24V =*=2.5 %:
-6Better than =*=0.2 x 10 .

0 0In temperature range -30 C to +80 C:
-6Better than :t2 x 10 .

Load Impedance

50 ohms.

Power Output

Approx. 200 jl W .

]

The oscillator is a third overtone series reso-

nant Colpitts oscillator with the crystal con-

nected at low-impedance points to ensure good

frequency stability.
Undesired frequency pulling of the oscillator fre-

quency is minimized through damping of the col-

lector circuit.

The oscillator is started up by connecting the

CHANNEL SHIFT terminal to chassis 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 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 -El
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Technical SpecificationsThe 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.

Coverage

For crystal: 11.37 -14.23 MHz.
For output voltage: 45.5 -56.9 MHz.

Frequency Pulling

~~:i: 30 x 10-6
0

Frequency Stability

Against voltage variations of -24V .i: 2.5%:
B -6etterthan.i:l.5xlO .
In temperature range -250c to +80oC: Better

-6than.i:5xlO.

Load Impedance

50 ohms.

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 RiO. Frequency adjustment is

performed with trimmer capacitors CiO and

CII. The RF output of the oscillator is fed via

the crystal oscillator panel to the receiver con-

verter.

Output Voltage

170 mV /50 ohms.
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OscillatorThe 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 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 s:.gnal, 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.

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.

Mixer

Mode of Operation 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.

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.

Technical Specifications

Input Frequency.

10.7 MHz.

Output Frequency

455 kHz.
FilTER 2 MIXER

'55kHZ OUTPUT
TO BP107MHz INPUT FROM RC

Input Impedance

910 ohms II 20 pF.
1 ~i2'S MHz

T 1'.'SSMHZ

Q~tput Impedanc~

3. 8 k ohms / / 480 pF.:- I
2 OSCILLATOR

37. 558-El
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Bandwidth

420 -470 MHzAt 6 dB relative to 10.7 MHz: 230 kHz.
At 55 dB attenuation relative to 10.7 MHz:
1820 kHz.

Bandpass Ripple

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: Crystal Specification
0 0In temperature range -15 C to +60 C: S-98-8.
0 0In temperature range -25 C to +65 C: S-98-12.

fx = 10.7 MHz + 0.455 MHz = 1.155 MHz.

Below follow lists of IC crystal frequencies

for a number of signal frequencies. Oscillator Frequency Pulling Range
-6Greater than :t: 40 x 10

A = 10. 245 MHz crystal frequency

B = 11.155 MHz crystal frequency

Available Power Gain-

68-88 MHz
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 :i: 700 Hz.

Dimensions

80 x 40 x 29 mm

146 -174 MHz

37 -558-El 37. 558-El
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Load Impedance

1 k ohm 11480 pF.

The IF filter is built on a wiring board, and is

housed in a hermetically sealed metal box.

The filter is a selective bandpass filter con-

sisting of eight resonant circuits capac!tively

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 ~uipments with

25 kHz channel separation.
IF filter BP61 0 is used in equipments with

20 kHz channel separation.
IF filter BP6012 is used in equipments with

12.5 kHz channel separation.

Technical Specifications Insertion Loss

Less than 3 dBBP608

BP609

BP6010

BP6012

Input Frequency

l~,.ry If z .'f-'>E; K It c Less than 7 dB

Less than 8 dBOutput Frequency

455 kHz. Less than 9 dB

Qenerator Impedance

3.9 k ohms II 480 pF.

37. 563-El
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of which comprises a voltage divi_der consisting

of resistors R29, R30, and R31. By shifting a

strap 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 IF amplifier is built on a wiring board.

It consists of the following stages:

Four IF Amplifier Stages

Discriminator

Output Amplifier

Tije strap marked I in the photograph is used
i

in I equipments with 20 or 25 kc I s channel

selparation.
,

T~e strap marked II in the photograph is used

in: equipments with 50 kc I s channel separation

(s~e also circuit diagram of the IA601 IF am-

plffier at the back of this manual).

The IF amplifier serves the purpose of ampli-

fying and rectiiying the low intermediate-fre-.
quency signal at 455 kc/s. It also amplifies

the audio output delivered by the discrimi-

nator.

Mode of Operation

In! order to ensure that the discriminator will
Ib~ loaded lightly, the following audio amplifier

st~ge is an emitter follower using a high-re-

sistance base biasing network.

~~ _~~y-l!£i~!, -~~a_~e_s-
From the filter (BP), the low intermediate-

frequency signal at 455 kc I s is applied to the

IF amplifier unit.
lnterstage coupling consists of a single tuned

collector circuit capacitively tapped for the

base of the transistor of the follo\\'ing stage.

The last IF amplifier stage works into the

discriminator. The last two amplifier stages

operate as voltage limiters.

Technical Specifications

U1~ermediate Frequency

435 kc/s.

:\llax. Frequency S\vin~

:t.5 kc/s or:t5 kc/s/:t4 kc/s, depending on

s~rap used.

~~~~~~~~~~~ ~!.12 -9:!;l!e~~ ,:\_~p~~f~~~

The discriminator is an inductively coupled

Foster Seeley discriminator the output circuit

DISCR AF AMPLliMITER

---AF 

OUTPUT
TO 5060.'55kHz INPUTFROM BP --

~7 ~RQ_J;'1
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Demodulation Characteristic
IF Bandwidth

%20 kc/s at 3 dB attenuation. Flat: +0/-1 dB.
Deviation relative to 1000 cis in the range 300 -

3000 cis. 6Fmax. = 0.2 x M'max. at 1000 cis.generator Impedance

1 k ohm/D. 25 mHo
Pistortion

Input Impedance

1 k ohm II 480 pF

Output Impedance

340 ohms.

In the range 3000 -3000 cIs:
For t.F = :15 kc/s, strapped for t.Fmax. '

:t5 kc/s: 1.4%.
For t.F = :5 kc/ s, strapped for t.Fmax. =

:5 kc/s: 1.2 %.
Discriminator Bandwidth

Linear to *-20 kc/s

~~. Load Impedanc~
IIq the range 300 -3000 cIs: approx. 2 k ohms.

~eEt D~
lP IDA.

Discriminator Slope
Measured with instrument with Ri = 1000 ohms:

2.2 I.IA/kc/s.
Dimensions

1160 x 24 mm
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. M = *10.5

kcls and fmod = 1000 cIs: 1.6 ].tV.

Audio Output Level---

At fmod = 1000 c/ s.
For.t.F = :t:2. 8 kc/s, strapped for t.Fmax. :

:t:5 kc/s: 0.9 V.
For t.F = :t:3. 5 kc/s, strapped for t.Fmax. :

:t:5kc/s:l.1V.
For t.F = :t:l0. 5 kc/s, strapped for t.Fmax.

:t:15 kc/s: 1.1 V.

37.389-£1
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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 d~livered by
the discriminator \\'hilst 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.

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 fiat

frequency characteristic. The following potenti-
I

°nteter, R15, makes it possible to adjust the gain

fo~ nominal power output (3dBm). The audio

aniplifier has transformer output with an output

imlpedance of 600 ohms.

Squelch Circuit

AJortion of the noise from the discriminator is

fil ered in the bandpass filter (Lt, C2) and fed to

th noise amplifier stage. The transistor of this

st ge is biased in such a manner that only noise

pefks of a certain magnitude can make the tran-

siJtor conductive. The noise voltage consequent-

ly generated in the collector circuit is rectified

by a diode and applied to transistor Q2, which

op~rates as a DC amplifier.

1
~

Mode of Operation

Audio Amplifier

The audio signal from the discriminator in the

preceding intermediate frequency amp1ifier unit,

lA, is applied to the audio amplifier stage via an

integrating network and a potentiometer.

_AF OUTPUT
TO AA

37. 568-E137. 568-El
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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.

F!:equency Characteristic (FM)

In the range 300 -3000 cIs relative to looOc/s:

Flat *-0 dB.

Distortion

At 3dBm power output and 1000 cis: 2%.
The bias for the noise amplifier, and consequent-

ly the squelch sensitivity, can be adjusted with a

squelch potentiometer located in the control box.

O~tput Noise Attenuation

Un squelched: better than 50 dB

Squelched: better than 70 dB.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).

SQ~elch Sensitivity

For &" = 0.7 x t.Fmax. and fmod = 1000 cIs.

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 SIN.

SQ~elch Hang

At max. squ~lch sensitivity: approx. 0.5 sec.
At min. squelch sensitivity: approx. O. 1 sec.

Technical Specifications

Input Impedance

In the range 300 -300() cIs:

Greater than 3 k ohms. C~annel Separation

50 kc/s or 25/20 kc/s depending on strap.
Output Impedance

At 1000 cis: 600 ohms. ~
Approx. 50 msec.Nominal Load Impedance

600 ohms. Current Drain

For unsquelched operation (audio output): 12 mA.
For squelched operation (no audio output): 8. 5 mA.

Audio Output Level

At 1000 c/ s and input voltage of O. 6V and R15

in the fully clockwise position: 1. 3V. Dimensions

148 x 24 mm.Frequency Characteristic (PM)

In the range 300 -3000 cIs relative to 1000 cis:

-6dB/octave+0/-ldB.

37.568-El37.568-E1
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Audio an!plifil-rs -,\-,\(iOl and .-\-,\603 are built on

\viring boards. Thl:}" consist of tht- iollo\ving

stagf:s:

is switch able b.."t\'.'een ,\\°0 different time con-

st nts: th~ strap designated XOTE 1 cuts in the

di ferentia!ing ifetwork R2, C3, which provides

st aight phase modul~tion, \vhilst the strap

d signated :\OTE 2 cuts in th~ network composed

of (Rl + R2) and Cl, which provides mixed phase

and frequency modulation, a phase modulation

c aracteristic being obtained for modulating fre-

qulol1cies belo\v 1000 Hz and frequency modula-

ti 11 for modulating fr~quenci~s above 1000 Hz.

Fz un: tnt' di:ft:rt:nliating net\\"ork, the signal is

fe !.<" till: Is! an",plifil."r stage.

Difft:rt:ntiating net\vork

1st amplifit:r

Limiter
Integrating n(,t\\ork

2nd amplifit;-r
Splatter filtt:r

Outptlt am pIi:i. r.

1st .;1,; lifier al1d l~i:J_i:"r

T! f:: 1st arr,plifif::r col1sists of two transistor

st gt.S ll1 a (;l'11\Lntional ~mit:t:r circuit. The

liSt;- 'Ji lm-b~-pdSSl:d f.l!.i:ct-r rt;-sistors results in

a .Ii:;h dl.:~rt.'-" 01 nt:gati':t;- If:t:dback. The follow-

in limitt::r consists of :\\"0 transistors \\'ith a

cur,:n,OI1 t:miltt"r rt:sis:or. Limiting is accompli-

shlt:d in thf:: follo\\"ing n-:anner:

1

Tile audio a!l~ plifil'l" pl"r:'Ul"m 5 ..\...0 in:pOl"lall:

flillctions: iT :'Implifil"s ::!:l" Sigtl"i ~'J"on. ,11f: n;icru

phOIIt: to a ll,\"('l suital>ll" fur t!Jt: mouui",or, a!~d

it limits tl1f: a~,plituUl" u; "'Ie said sign:t] so ,11:1:

th~ maxim un. P("li11iss,bll' irl"C;:.:':I<'::-- S\...i!lg ,':ill

not bt. l"XCl:l"Ul:d.

I3l"sicil"S, ;:ht: -~:\(jUl attl"lIU;.,ttS ~"I"""CJl:1 11Cil"S a:)o""t

3000 llz and th\:" _~_~(iO:-; ;l".."qu("nci..s alJo,..- 2500

lIz, thus prt-':l-ntillg a<.!j;:.c(Ont-chaJ1nll init'rft.-tO(-!:.

ceo

]

J
Mode of Operation \\" It."!.. th~ input \"ol:ag~ of transistor Q3 becomes

p sitiVE: \\"ith r~spt:ct to the emitter voltage, Q3

\\'ill att~mpt to dra\v more current, and the

t" i,t~r/basE: \"oltage of transistor Q4 will conse

Cjul:itly d~crt:ast:. causing the latter transistor

tlJ llra\\" It:ss (;urrent. _-\ further increase in in-

put \"olta gt: \\"ill cause Q3 to draw so much cur-

Differentia 1. in g :\ et\\'urk

Each audio amplifiE"r has {jOO-oh~1 bal,t!1clod

transformer input ioollo\\,'d u~- a pot',II:ion:,:.or,

R27, for sensiti \-i!~- adjt:stm t:!~t. l°h.o :o,-\llu\': in ~

differentiating net\\Oork (pr~-t:mpl1asis nl-t\\"ork\

DIFF NETW2 AMPlOUTPUT AMPI FILTER

~

AF INPUTAFOUTPUT
TO EX

~7 ~AQ_1='1
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t'lipping LE'v~l (1000 Hz)

Peak value of clipped voltage at test point 24 \\"itil

strap dt'signattc-d :\"OTI 3 removtc-d: 2.9 \- peak.

renllhat Q-1 will cut off, thus limiting the signal

amplitude. If th(- input signal of Q3 becomes

negativ~ with rt'spect to the emitter voltage, the

full curr~nt will flow through Q4. In this case,

(~3 will cut off, again causing limiting. The

symmetry of thf:' limiting is adjustable ,\'ith

pot~ntiometf:'r R2H.

(1000 Hz)

h(- input volta gE: at \\Ohich clippin g occurs \\'ith

potentiom(-ter R2'j turned full on (and \\oith strap

designated :\TOTE 3 removed): 34 m\".
Intt'grating :\"t'twork

Tht: intt-grating network consists of the output

impt?dance of transistor Q4 in conjunction \nth

capacitor C6. This capacitor is connected via

a strap; by remo,-ing the strap, tht? capacitor

can be left out while making measurE'ments on

the limiter, thereb:-- a\"oiding intt?gration.

laximum Out (1000 lIz)

laximum output voltage across 10 k ohm load

esistor. at full clipping and \,ith potl'miometer

29 turned full on (\,ith straps dt::signat~d XOTI::

and ~OTI.: 4 inst-rtl"d): In .-\..\601: 3.5\. peak.

n ..\..1,.(;08: 1.9 \. p~ak.

The following potentiometer, R29, controls the

output voltage of the audio amplifier and hence

also the maximum frt:'quency sv."ing of the trans-

mitter with the limiter op~rativt:'.

HarmonicJ!~tortion (1000 IIz

~istortion is m~asurt-d at output voltage of O. 8V.

orrt-spunding to 0.-;- M' max. Pot~ntiomet~r R29

s adjustt'd so that ,:h~ output voltage across 10 k

hms is 1.5 \- peak for an input voltage of 20 dB

hove clipping level. The input voltage is reduced

0 110 mV. and potentiometer R27 is adjusted for

output voltage of O. 8 V across 10 k ohms: 0.5%.

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-net\vork 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,

onse:

he unit is adjusied as for measurement of har-

onic distortion. The input voltage is reduced by

20 dB to 11 m"',

Output Amplifier

The output amplifier consists of a single transistor

stage with an un-b:'passed emitter resistor. The

collector resistor is a \.oltage divider (R25 and

R17). making it possible to alter the output

voltage -and hence the frequency swing -by

a restrapping operation.

requency r~sponse. AA601:

at between 300 and 3000 Hz +0.2/0.8 dB; at

kHz the vo1tag~ has dropped 12 dB bt:1ow 0 dB

t 1000 Hz.
reqt!enc:' respons~. _~_~608:

1at bE:t\\'een 300 and 2500 Hz +0.2/0. a dB; at

kHz the voltagt has dropped 12 dB below 0 dB

t 1000 Hz.

Eput Impedance

pOO ohms. Input imp~danct- is floating.Dep~nding on the frEcquency band in use and the

desired frequency swing (channEcl separation), the

units should be strapped in accordance with the

notes on the associatE"d diagrams.

~utPut Impt'dance

13.9 k ohms or 1. ~ k ohms, deptndillg on strap-

ping.
Technical Specifications imension~

11iO X 28 runCurrent Drain

13 mA.

37.5G9-El37.:1fi.Q-r'1
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The transmitter oscillator unit is a crystal-con-

trolled oscillator and is built on a double wiring

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.

C~stal -Frequency Range

11.~ -14.66 Mc/s.

Fr~Quency Pulling

At' -6r: *30 x 10 .

Fr

Fo voltage variations within 24V :2.5%:

Be er than :1 x 10-6.

Lo~d Impedance

25 phms.

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 CHA."J"NEL 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 now 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.

Po:::er Output

Ap~rox. 80 ~W,

37. 376 -El
37. 376-El
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Technical Specifications

C~stal Frequency Rang~

1~.3 -14.66 MHz.

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.

~

F ..

F r voltage variations within 24V * 5%:
-6Better than * 0.1 x 10 .i 0 0In temperature range -30 C to +80 C:

-6B tter than:t:5 x 10 .

L~ad Impedance

2~ ohms.

Mode of Operation

P2wer Output

Approx. 25 microwatts.

Crystal

T'!(pe 98-16.

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.
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sistor. This stage amplifies the input signal to a

level suitable for the modulpt()r. The basE' CIr-

cuit ser\es as an impedancl ,ransformer, pro-

viding an input impedance of approx. 50 ohms.

tance di.)des on whose bias the modulating volt-

ag<' is superimposed.

Attenuating networks inserted on either side of

the mudulator reduce interaction between the

modulator and the buffer stage during alIgn-

ment.
Phase :\Iodulator

The phase modulator is a modified bridged T net-

work composed of reactances. This circuit has

10\\" insertion loss, constant four-terminal im-

pedances, and produces a relatively large linear

phase s\\"ing. A number of modulator circuits

call be cascaded if a larger phase S\\"ing is de-

sired. For example, exciter EX631, producing

a phase s\\.in g of :t.15 kc / s, ha s t\\"O modulator

circuits \\"hilst the EX632, \\"hose phase s\\"in g

is either :t.5 kc/s or %-t kc/s, contains only one

modulator circuit.

2nd Buffer

This stage is largely identical \\lith the 1st buf-

fer, It, too, has tuned LC circuits in its base

and collector leads. Both circuits are damped

by parallel resistances to keep the stage stable.
Similarl~., the damping of the circuits of the first

and second bufi-er stages cause the operation of

tht' modulator to become less dependen. on .he

tuning oj the buffer sta ges.

The bridged T net\'Oork is derived from a lattice

section as sho\'On belo\\O, !"!.e9~~~~Y -~~u)!~~l!~~~
The doubler and tripler use con\Oentior,al circuitl'~'

in a common-emitter circliit. These t\\'o stages

are not neutralized, ,he tUJ1ed circuits being

dallnped by resistors in the interests of good

stability. The circuits bet\\"een the doubler and

the tripler and bet\\"een the tripler and the 1 st

power amplifier are double-ttmed bandpass filters

(L11 -L2 and L3 -Ll-t, respecti\"el~') with close-

to.,critical coupling bet\\"een circuits. These band-

pa$s filters set a lin-.i: to the band,\"idth of :he

exciter b~' attenuating undesired harmonics gener-

a:Ejd in :he frequerlc~- n..'.1ltlplication process.

~ --c-;- -, I
Iz,

L\

'- --
" /'\~ ""YCl / Zl

~~L~~~~~~,-,-~

'"""'""'-

?~~\~e_~ ;~~1p~~f!~!:~

Tl~e is,: and 2nd PO\Vf::' an~plifiers raisE: ,:hf: signal

leJel to approx. 500 :,-" \\" in a 50 -ohm load. Irr,ped-

ante marching bet\\'E:E:n stages is accon-.plished

b:--1 means of a tapped parallel resonant circuit

(L5). The tap connec:s -\"ia a series resonant

circuit consisting of C39 and L16 -to !he base of

transistor Q6 of the 2nd po\\Oer ampli!"ier. Battery

\Ooltage for the first po\':er an-,plif;er is taken from

thf! drive control circui: 0: :!:e follo\\"ing RF am-

pl}fier unit, Po-\. ThE: ?O\\"f::" output deli\Oered by

:hr exciter is adjusted b~o ,ar~oin'i this \Ooltage.

Tire en"~itter resistor of the :?nd pu\\ er amplifier

is tm-b~opassed U1 the interests 0.. be:ter stability;

Cil1other ad,an!ace 0: on:i:.!ing b,pass~ng is thatI --.
\\"ide transistor 1 uleranc(: s are then \\Oithou, im-

pqrtance.

The ad'"antage of this arrangement is that the

phase shi:t can be '."&rlE-d by \"ar;."ing the :\';c

circuil capaCilanC('S in the same n.annE'l". This

also meets the req'Jirement that 21 x 22 f:iust be

constanl. The circuit capacitances arE' capacl-

3..3';8-E13;. ;3;8-£1
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Lo~d ImpedancQ

50 ohms.

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

power amplifit!r.
Au~io 1np~t Impedance

At .1000 cia: 10 k ohms.
Technical Specifications

Modulation

!::requency RaI~

68 -88 Mc/s.

Phase modulation, +6 dB/octave *1 dB with

in 300 -3000 cIs.

Frequency Multiplication Factor

6.

.£rysta1 Freque!?;cy Band

11.33 -14.66 Mc/s.

~odulation Sensitivity

Modulating voltage (for &-0.7 x &max. at

lOGO cIs):
EXi631: 0.85 V

E:xt632: 0.6 V.
Power Output

600 roW.

Modulation Distortion

M~asured without de-emphasis:

EX631: 6%
EX632: 5%.

~ower Input

401.lW.
Qi~ensi9~~ -., --

68 x 140 x 25 mm.
Qenerator Impedance-

50 ohms.

j

. 37. 378-El
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The RF power amplifier is built on a wiring board.

It consists of the following stages:

and 0 the load impedance into which it works.

Sinc proper impedance matching over the en-

tire 8 -88 :\Ic I s band cannot be accomplished

with one set of component values only, some of

the apacitance values of these pi-networks may

have to be altered, depending on what portion of

the and is to be used. Full information about

this Os given in the circuit diagram and parts

list f the PA631 RF po\\Oer amplifier unit.

1st Power Amplifier (Driver)

2nd Power Amplifier (Output)

ADC Circuit (Automatic Drive Control Circuit).

1

..

,;

-:\Q~ -~~~~u_i~ -(.:~u_t!!!I2~~i~ _!?:!~~-~'2~~~o)-~!!:~~~t2

This circuit consists of one transistor stage

oper ting as a DC amplifier. The transistor

base receives, via a potentiometer, a refer-

ence voltage which is produced by a zener diode.

~

The RF power amplifier is a Class C amplifier.

It raises the RF signal level to approx. 10 watts

in a 50-ohm load. -~ 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 po\ver am-

plifier to be less dependent on variations in sup pI:,,'

\'oltage and ambient ten:perature.

~ote that the earth potential of this Wlit connects

to the -24-volt terminal of the supply voltage.

OUTPUT AMPL DRIVER

Mode of Operation

~!~ ~~:: -~t2- j,~ -~~ -q~~~u_t- ~~a_~e-
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

~7 ~An_F117 1Rn-F1
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Power Output

10 W. Adjustable by means of the ADC circuit.

Current Drain

9$0 mA at 10 ¥'"atts power output.

There is a DC path from the emitter of this

transistor to the collector of the output stage

of the power amplifier unit, where a I-ohm

resistor provides operating voltage for the

dri ve control circuit.

Lastly, the collector of the control transistor

connects to the I st power arr/{Jlifier stage of

the EX exciter.

Input Impedance

50 ohms.

O/ltput Impedance

50 ohms.

An increase in the current through the output

stage will result in an increase in vo1\age

across the collector resistor and hence pro-

duce a decrease in the base-emitter voltage

of the control transistor. Consequently, the

supply voltage applied to the 1 st power ampli-

fier of the exciter will decrease, and so will

the drive applied to the output stage. This will

reduce the current through the output stage.

Gain
--1--

1$ dB at 78 Mc/s.

Tpe gain varies over the frequency range.

Dimensions
I

56 x 160 x 29 mm.

Technical ~;pecifications

Frequency R~ge

68 -88 Mc/s.

37. 380-El 37. 380-El
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edance

0 ohms.~
~

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 (t"'"O series-resonant circuits and t\\"o

parallel-resonant circuits), serves the purpose

of pre\"enting the transmitter from l'adiating
signals at tmdesired frequencies, such as har-

monics of the signal frequency.

edance

..
andwidth (3 dB)

0 ~Ic/s.

Insert:on Loss

68 -88 :\lc/s: 0.4 dB

IDimenSions-

52 x 44 mm.

~~equency Rang~

68 -88 :\lc/s.

.

oJ

37. 382-El
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wiringl board are marked with channel numbers

1-6 fot the oscillators of the receiver and trans-

mitter~ respectively.

Mode of Operation
Crystal switching is performed with the channel

selector. It is done electronically by closing or

openi~ the supply voltage leads for the individ-

ual transmitter and receiver oscillators.

Tht:O crystal oscillator panel consists of a wiring

board \vith conductors on both sides, and a

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

ceiver-oscillator units and six transmitter-os-

cillator units.
In order to ensure that the proper oscillators

-and hence also the proper frequencies -are

provided for the channels, the pin sets of the
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BATT

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

..J

~aturate before that of the transformer, thus

avoiding excessive peak currents through the

transistors. Two resistors inserted in the posi-

t~ve feedback loop ensure optimum efficiency"

qnder th~ two different types of loading existing

1uring reception (max. 300 mA) and transmis-

~ion (max. 1.4 A). Their values are altered

*oth when the strap board is rewired to switch

~rom one battery voltage to another and when the

~ontact pair a2 of the transmit relay are switch-

~d between the transmit and receive positions.

~ polarity protection diode E1 is connected in

~ts back di~ection across the battery cable input

~f the power supply unit in order to protect the

~onverter transistors against the consequences

hi incorrect battery-,"oltage polarity. Incorrect

~olarity Yo-ill cause the diode to become conduc-

ive, thus blowing the battery-cable fuse. The

iode should always be checked when the cable

has been incorrectly polarized and replaced if
Ifecessary. he transformer secondary has a main winding

with taps for matching. and an aux:liary w~~ing.

The main winding connects to a hridge rectifier,

£3 -£6. ~ormally the connection providing the

full number of turns is used, but in cases where

'most operation occurs at high battery voltages
I

the number of turns must be reduced, in whichI

case the matching tap is used (see circuit dia-

gram). This results in improved efficiency. The

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 primar). 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, Ll, between the bases of the two

transistors is so dimensioned that its core will

L 37.561-E
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secondary auxiliary winding furnishes a positive

auxiliary voltagE.' for the following series regu-

lator.

t!ra."lsmit r~lay ~.ill release before the antenna

fhirt relay on completion of a tra!1smission.

When the transmit relay is operated, the antenna
I

shift relay (located outside the power supply unit)

is energized \ia the DC path through diode E10

~d the transmit button to earth. This occurs

$imultaneously with the operation of the transmit

relay, but since the operating time of the anten-

na shift relay is sh°x:ter than that of the transmit

relay, the antenna will be connected to the trans-

mitter before the latter begins to operate and

fan deliver any power. On switching to receive,

~he transmit relay will be de-energized before

~he 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.

IOperating 

VoltagelMinimurnl NorninallMaxirnurn

6V

12 V

24 V

5V

10 V

20 V

S~ries Regulator

The s~ri~s r~gulator consists of a series tran-

sistor Q3. a control transistor Q4. and an am-

plifier transistor Q5.

The bas~ 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 "oltage

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 ~.ill 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-,,'oltage 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).

6.3 V

12.6 V

25.2 V

7.5 V
16.5 V
33.0 V

Output Voltage

Regulated, -24V

Output Voltage Variation

For temperature and load variations.

Less than % O. 6 V.

Output Load

Receive, max. 0.3 A
Transmit, max. 1.4 A.

Output Voltage Ripple-

Less than 20 mV p-p.

The transmit relay (ReA) is powered by thE-

stabilized 24 -volt s'.:pply. It serves the triple

purpose of switching -he supply voltage back and

forth betwE-en the rec:'-"i\t:'r and tra!1s:nittt-. sec-

tions shorting a fl'edbac:k rpsi~tor in thl' DC

COn\il'rt~I' un trans:'.ilt, an,j :5,'cur:nl:: that the

37.561-1--:1
37

,61-1':1
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Ho~.ever, if the control panel incorporates a tone

trahsmitter, the button will also function as a tone
I

trahsmit button as it will simultaneousl y switch
I

on the tone transmitter and the station transmit-
I .

te ~.In this event an external switch is re-

qu'red for turning on the transmitter when the

us of tone calls is not desired.

General
Control panel CP601 consists of a metal chassis

on which all controls are moW1ted, a wiring board,

and a terminal board.

The panel is intended for use with Type CQL600

radiotelephones. In locally controlled equipment

it will al\\'a:-'s be mountE'd in the transmitter/re-

ceiver cabinet. For remote control it will be

mounted in a separate cabint:t, T:-"pe CA605.

ThE' control panel contains all circuits required

for operation of the radiotelf:phone.

Functions

I i
v I

TRANSM IT 8t=f 1 c UUTTON ---? :-
01 C K:

OVI I
CP601 I I PS606

01. Transmit Button

The transmit button is a self-releasing push-

button. \\'hen it is pressed, the transmit relay

is operated, causing voltage to be applied to the

transmitter section and to the transmit lamp VI

on the control panel.

Qr~ -~~~f:_15?!t -~,!:l~ :~~~

T is self-locking double-pressure-releasing push-

b tton permits cutting out the squelch function as

s etched below.
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B~sides, the panel carries the connector sockets

sp*,"cified below:

oJ 1 Sockl't for connt'ction of an external 15 -20

ohm loudspeaker, pro\.iding 2 watts of audio

output, and for connection of an alarm cir-

cuit. Also for discriminator check measure-

ml'nt.

J2 Sock£-t for connt'ction of microphone, switch.

or handset.

T~'o holE's in the chassis b~t\\'eel1 sockets 31 and

J21 pl'nnit adjustml'nt of:

Q~~ _'~~~~~~p~~~~~- q~t'~
This is a self-releasing push-button. It is used

only in conjunction with a tone rt-ceiver. for cut-

ting out tht- loudspeaker. Tl"1~ squelch potentiometer. To tighten the squelch,

turn clock\'lis~.

P1tentiometer for speech modulation control. To

in<:rease th{- gain, turn anti-cloch~.ise.

Selective Functions

2~--- ~~~~~~ r;;>!l~~~~~
The channel s~l~ctor is a rotary switch. It has

six positions, on~ 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 proy-ided.

Q~:. -C;~1!1_~i;!1!~- 9!.1 JP-f! -~,~~t~!1- ~<l- Y ~~~l!1! -~~!.1!~~~

This knob is a combined on/off switch and volume

control. To switch off thE- radiotelephone, turn

thE- knob fully left. \"olume adjustment is con-

tinuous. A dial indication is provided.

fJ~ti!.1$- t~~ ~~~~sy-~~k_~~.!I:! _~n_~ 9- ~t-
\',ten using selective calling the loudspeaker will

be open during incoming calls. On completion of

a fall, the loudspeaker can be cut out by depressing

th! button 04, so that only calls intended for the

st tion operator can cut in the loudspeaker. To

mtnitor the channel for traffic, the operator will

cu~ in the loudspeaker by pressing the button 02.

THis should always be done before switching on

th transmitier, for which reason the tone re-

ce ver unit incorporatcs a circuit to prevent the

t smitter from being switched on before the

bu ton 02 has been depressed and the loudspeaker

c n.
F r other s{,lective functions s{,e the Tone Equip-

m nt I\lanual.
Yl.:_~~2_T!~~~~t_p-~i~~!c;?!:- ~~~-~
This lamp tums on when transmit button 01 is

pressed.

~"l.: -g!~.e!,1- ~~!T2e l!'! -~~!e_~t~~~ -~~!li'2g-

This lamp indicates that a selective call is being

reCE:ived. It is providE:d in the control panel only

if a tone receiver is used.

Built-in Units

In addition to th~ above-mentioned control func-

tions, the control panel carries a l-\vatt 50-ohm

loudspf:!ak~r.

Tht control panel houses the receiver audio out-

pu amplifier, AA602, which is described sepa-

ra ely in this Chapter.

Th control panel ,..-ill also accomodate a tone

tr nsmittE:'r and tone receiver, also an alarm

ci cuit. Diagram D400. 842 shows how these

un ts are installed in the control panel, whilst

dE; criptions and diagrams of the tone equipment

ar contained in a separate manual covering tone

ea 'ioment for thE- STORNOPHOXE GOO.
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The audio output amplifier is built on a wiring

board. It consists of these stages:
The signal if fed to the output stage via the pre-

a~Plifier stage and the d~iver stage, both of
w~ich receive negative feedback voltage from
th~ output stage. Temperature compensation of

th~ output stage is accomplished by biasing a

transistor connected between the bases of the

output transistors. The type of compensation
ejployed is base-emitter voltage co~pensation.
T e output stage operates in Class B push-pull

in a common-collector circuit. It is transformer-

Ie s, ,,-ith a loudspeaker load of approx. 15 ohms.

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.

Warning Xever short-circuit the loudspeaker

output (terminals 2 and 4) as this will

cause permanent damage to transistors.

Mode of Operation
The blocking attenuation network in the input

circuit of the audio output amplifier is used only

if a selective tone recei,'er is provided, in which

case the attenuation net,\'ork (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 achie,-ed

(see sketch below).

R. ut Sensitivit

If reduction in the output amplifier sensitivity

is desired, a liB-watt resistor (see table below

fof resistance value) may be inserted between

terminal 3 of the unit and the wiring bo~rd in

C~60x.
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!echnical Specifications

~upplY Voltage

24 V *5%.

= 0 ohms.
ut Sensitivit

or 2 watts into 15 ohms and Rcable

etter than -9 dEmo

~esistance in Power Supply Cable

R bl : max. 14 ohms.
ca e

!requency Respons~
Measuring level 1W (ref. 1000 cis): 300 -

~OOO cis +0.5 dB -1.5 dB.

Current Drain

Eistortion
Less than 5":0.

At 24V: without signal 20 mA

at 2 watts output 175 mA

blocked 20 mA
Hum and Noise
!Attenuated 60 dB.

~ower Output
Max. 2 watts.

arthing the blocking lead through tone re-

eiver TR68x or 1. 5-ohm resistor: 50 dB.
boudspeaker Impedance

15 ohms.

imensions

28 x 80 mm.
!!!put Impedance
6.5 k ohms.



Stomo

~,Storno



Stomo
"'~Storno

Mic!:ophone 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.

Migrophones MC602a, MC603a. and MC604a

These microphones are identical with the Type
MC~Ola in regard to technical details and oper-
ati1n; however. they have goosenecks of different

lengths.
ll-cm gooseneck

21-cm gooseneck

41-cm gooseneck

MC602a

MC603a

MC604a

Mi~rophone MC606a

Th MC606a microphone is a fist microphone.

A transmit button is provided on the housing.

Th MC606 microphone contains a 600-ohm

d amic microphone cartridge and a Type

A 606 50-dB integrated amplifier.
Th fist microphone is used with the CB601

co trol box.
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Handset MT601

Th~ 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~ MT601 handset may be used with the CB601

co*trol box.

Handset MT602
P1 vides approx. 20 dB gain. The MT601 hand-

se may be used with either the CB601 or the

C 602 control box.

The MT602 handset is a watertight handset with

transmit button. It contains a telephone car-

tridge and a microphone cartridge with a Type

AA605 one-stage transistor amplifier \\-hich

Lo ds eaker LS60la

Th Type LS60la loudspeaker is a 2-watt

15 ohm loudspeaker mounted in a plastic
ho sing. It may be mounted wherever con-
ve ient (mounting hardware is s1.1pplied). It

c also be mounted on the CB601 control

box.

Fo ded-Hom Louds eaker LS602

Th Type LS602 folded-horn Loudspeaker is

a atertight high-efficiency loudspeaker with

pr nounced directional properties. For this

re son it is excellently suited for outdoor

m ting, for instance in conjunction with

m torcycle installations.

Tebhnical Data

"':,.,
ImEedance: 20 ohms

P -er capacity: 10 watts

L vo'er limiting frequency: 560 cIs

Di ensions: 150-mm dia. x 140 mm.

/"
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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.

Inl many cases, moreover, customers have

Sf Cial wishes in regard to placement of the in-

di idual units of which the equipment is composed

-specially where equipment is to be installed in

s ips, locomotives, etc.

lif n installation job involves problems that can

n t be solved through a study of this manual,

pI ase contact STORNO.
It is therefore recommended that the installation

personnel study and follow the instructions given

in this chapter. Uppacking
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.

C!{

~ Microphone. 7 Steering wheel switch8. 

Antenna cable

.Whip antenna.

1. Station Cabinet with Mounting Plate.

2. Battery connector.

3. Battery cable.
4. Fuse holder.

5. Vehicle battery.

31.117-El4-1

0 receipt of any consignment from STORNO,

al items should be unpacked and checked

a ainst the packing list and (if possible) the

in oice. Also check for possible damage during

tr nsport. STOR:-10 should immediately be noti-

fi d if goods are damaged or not as ordered.
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When dispatching equipmt'nt to STORNO in case

of complaints, repairs, etc. the original packing

should be used whenever possible.

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.

Main Units
A standard radiotelt-phone station consists of these

main units: A CA605 station cabinet containing

transmitter section, receiver section. power

supply unit, control panel. and loudspeaker.

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.

A Type 17.030 kit of installation parts comprising:

J\1ounting plate, connectors, fuse holder, and cable

shoes.

The following additional items are required for

installing the radiotelephone and making it ready

for operation:

Cables should be adequately relieved of stress -

especially at critical points such as entries and

sharp bends.
Kit of installation cables (battery cable and anten-

na cable). Storno type 19.088.

:\Iicrophone. 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.

Soldering

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.

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 +50oC for continuous operation, although

the lequipment will operate inside the range -30oc

to +i60oC over limited time intervals such as hot

summer days or cold winter nights.Cabling should be as short as practicable.

31.117-El31.117-El 4-2

When soldering cables in the units of the station,

for example when converting the station for re-

motJly controlled operation, the use of a soldering
I

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
I

antenna connector, the antenna cable screeen braid

should be soldered securely into pl~ce. Moreover,

~.hen fitting connectors to coaxial cables, the

soldering job should be done as quickly as possible,

foll~wed by cooling in alcohol, in order to prevent

the fable dielectric from melting.
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ly switch the equipment for a different voltage,

you should replace the plate accordingly.
Siting
The STORNOPHONE BOOL 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.

Switching to a different supply voltage consists

in] changing a number of straps on the top side

ofl the power supply unit PS606, which carries

a ~trap 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:

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.

Mounting plate with snap fasteners and locking

pawls.
6 self-cutting screws, 3.9 x 6.5 BZ.

Mounting hardware.

Strapping for the Battery Voltage in Use

As supplied from the factory, the radio cabinet

carries on its r~ar wall a voltage plate stating

which one of the above-mentioned supply voltages

the equipment is strapped for. If you subsequent-

The mounting plate, to which the station cabinet

is held by two snap fasteners at the front and two

lo~king pawls at the back, may be secured both

on top of the cabinet and below it. This makes it

pqssible to mount the equipment either suspended

-under the dashboard, under the ceiling or on a

Wfll -or standing. on a desk or shelf etc.

Tte mounting plate has a large number of screw

hfes in it that make it possible to secure it with

s9rews at all or any points that may be deemed

e~pedient, depending on the nature of the material

t~ which it is to be secured. The installation kit

cfntains the screws required.Strop Cord In PS606

Tre exact number of screws to be used depends

01 the nature of the material to which the mount-

i1g plate is to be secured and on the location of

trye screws on the mounting plate, but a minimum

of four screws should be used, spaced as far

apart and placed as near the corners of the

~ounting surface as possible. If the equipment

i$ to be mounted in a sloping position, the mount-

il1lg hardware should be cut into suitable lengths,

Vojhich should thereafter be bent to the desired

argle.

L

OEF @YJ
O
~ .
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0 aoY 0 0 d
& 8 C L

~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

t ereafter bring the two snap fasteners into
I

tjngagement with the cutouts in the sides of the

qabinet and snap them shut.
L
I

4-3
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T""

'8mm

1

Installation Kit

A kit of installation hardware is supplied with the

equipment. In addition to moWlting hardware,

this kit comprises the following parts:

:

1.5508) with two male connectors (STORNO

ype 41.5509).

use holder (STORNO type 46.5010).

Antenna connector UG88/U. BNC (STORNO

type 41.5120).

fuse for 24-volt operation, 3 amps. 6.0 x 25 mm

STORNO type 92.5065).
fuse for 12 -volt operation, 6 amps, 6.0 x 25 mm

STORNO type 92. 5066).
fuse for 6 -volt operation, 15 amps, 6.3 x 26 mm

STORNO type 92. 5072~.
6 -contact connector for microphone and (if used)

steering-wheel transmit button (STORNO type

41,5093), ~n adhesive plate listing fuse ratings for different

~upply voltages.2-contact connector housing (STORKO type

31. 117-E14-431.117-El



Stomo
c.,..(.Chapter IV. Installation

2 tubular rivf!ts to relit'vl' cable strain in multi-

wire connectors (.,;TOR:'-10 type 30.021).

2 cable sho~s (STORNO type 35.5005).

6NOTI~:: 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.

J .5/t.- L
4,..-

=:J::J:>

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:
28 metres of battery cable, 2 x 4 mm PVC

(STORNO type 73,5022).

6 metres of antenna cable (50-ohm coaxial cable,

RG58C/U -STORNO type 75.5013).
Cut end of cable even. Remove 8 mm of PVC

jacket. Do not use tools that may nick the

strands of the braid.

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.

Comb out braid. Pull wires out across cable

end. Slide components of connector on to cable

in ~equence indicated.

CoIlnb 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.

Battery Cable

Til} centre conductor of cable and the contact.

So]der carefully. Do riot use soldering paste.
Cobl with alcohol. Remove resin and excess

I

tin, using sharp !mile. Make sure that contact
is straight and located in centre.

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.

Push connector body on to cable end. Screw

coupling ring on and tighten, using adjustable

spanner.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.
If a II crimp" -type antenna conductor is used

(StORNO type 41.5148). the fitting operation
I

re~uires a crimping tool (Erma 29010) and

associated accessories.

Antenna Connector and Antenna Cable

31. 117-E14-5

Fit the cable to the 2 -contact connector housing

(41.5508) with associated male connector con-

tacts (41.5509).

Fit the UG88/U antenna connector to the antenna

cable as described.
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E!"~cedur~
Str~p cable as shown in sketch. Avoid nicking

str~nds of braid and c~ntre conductor.

Sli~e crimping tube and connector housing on

to ~able in sequence shown.

Sli4e connector pin in over the centre conductor

andl s('cure it, using crimping tool.

Sli1e connector housing into place over the pin

as ~hown.

BrIg bar~d cab1~ braid out over connector

ho sing sl~~\'e. Slide crimping tube up to con-

ne tor housing and crimp it on to the sleeve and

br id, using crimping ..001.

Th t procE:dure for connE:cting the antenna cable

to he antenna is described in the section

"St ndard Antennas".

BRAID I
CAt"PING TuBE

--

6- ontact Connector 41.5093
Th s connector is to be fitted on the cable

co ing from the microphone or handset and

(if used) an external transmit button. The exact

pr cedure depends on the type of control equip-

m nt to be used and is therefore described in

co nection with the latter."(AN.- CA'NP1IOc, TOOL
lOA 290TO/2927\

2~~ 
-.I 5-4t;K ~T

--:;;:=:'flJ::::-- ~ E IN [)

TUBULAR RIVET

R8RNITTE

Fixed Microphones MC601, MCfiO2,
MC603, and MC604
Mount the microphone in a suitable place so that..normal speaking distance will be 30 -40 cm.

In motor vehicles, the corner post will usually

be found a good place for mounting tl\e micro-

phone. The microphone-cable conductors should
be soldered to the 6 -contact connector as shown

in the sketches below.

~

CONNECTOR
" SO9)

~

.: r:

~~~
,~-~
==
~

MC601 t :J=::[~J~~~:=::~~i==~:~J~?~SO] VIEwED FROM SOLDERING SIDE

E ' 0 06 SET FRA LOODESIDEN
WHIT HVID' 9T

!> BLACK ~T

MC602, MC603, MC604

31. 117-E1
4-631.117-El
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Fist Microphone with Transmit Button MC606

COllNfCI~
" SOt)

.II." ---=t:

Handset with Hang-up Bracket MT601

/T! HS601

:'Il

1
I
~

d~
'I
"I.

t=:£f~. ~.CONNECTOR
'1 5093

y

Steering-wheel Microphone MC607

'CONNEC10R
"5093

VIEWEi) FROM SOlDERl1«; SIDE
SET FRA LODDESIDEH

Reo

HVID

SORT

31.117-El4-731.117-El

Mount the microphone and its holder in somt'

convenient place near the operating position.

Use the hold~r for marking the holes to be

drilled. Screw the holder into place by means

of the screws supplied. Solder the microphone-

cable conductors to the 6 -contact connector as

shown in the sketches below.
/"'

The h ndset and its holder (37.106) should be

mount d in some convenient place near the oper-

ating osition. The handset cable should be sol-

dered to the 6 -contact connector as shown in the

sketc es below.

The steering-wheel microphone should be mounted

and wired as shown in the sketches below,
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Loudspeaker LS601

The cable conductors should be soldered to the

connector as shown in the sketches below.

NOTE: When connecting an extemalloudspeak-
er it is necessary to unsolder and in-

sulate the leads of the built-in loud-

speaker.

CONNECTOR
I' -15093

,./

2nwn

ji ---BLACK
-_Jl~=1fJIJI::::::- WHITE

TUBUlAR RiVET
ReRNITTE

SCWlT

HVIDc=-

Steering-wheel Transmit Button
The steering-wheel transmit button may be used

with fixed microphones MC601, MC602, MC603,
and MC604. The transmit button should be mount-

ed on the steering wheel and the wire ends sol-

dered to the 6 -contact connector as shown in the

sketch below.

CONNECTOR
"5092

~

:=~~::~:~~HITE HVID 503 VIEWED FROM SOLDERING SIDE
2 SET FRA LODDESIDEN

BLACK SORT 0,01~

31.117-El4-~31.117-El

The handset and its holder should be mounted in

some convl'nient place near the operating posi-

tion. The handset cablt- should be soldered to the

6-contact conn~ctor as shown in the sketches

below.
liThe loudspeaker should be mounted by means of

the hardware and screws supplied.
I .
A 5-contact connector (STOltNO 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.

~ ::ffiJ:::t:== ~

RED R.,

BLACK ~!

ORANGE VIEWED FRQ4 SOLDERING SIDE

.SEl FR. lOOOESIDEN
BLUE BlA

NITE HVI)

EEN GRIN
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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 bl' 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.

crmping tool (Erma 29010) and associated

apcessories (29271) or by means of conventional

t~ soldering.

~rocedure S rip the jacket and dielectric from the end of

t e coaxial cable as shown, avoiding to nick the

strands of the braid and centre conductor.

Sfide the grommet (32.5033), threaded sleeve

(~1. 346) and crimping tube (31.347) in on the

~ble in the sequence shown. Thereafter insert

t e sleeve (31.344) between the cable dieelectric

a d the braid and lastly place the insulating

asher (12. 114) and sleeve (31,345) as shown.

1]hereafter secure the anteqna mount to the cable.

ei ther using a crimping tool to make the crimping

t be fit tightly around the cable braid and the

s eeve (31.345) fit tightly around the centre con-

dpctor. or by soldering. Both procedures are

i~lustrated in the sketches below.

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. .~t the place selected for mounting the antenna,

d ill a 13.5 -14.0 mm dia. hole. Pull the free

c ble end below the upholstery (if any) to the

tfansmitter/receiver cabinet. Then lower the

Antenna Mount
The antenna cable may be connected to the anten-

na in two different ways. either by means of a

"

~ RG -58 C/ur--- ---

Erma 29271
/

325033
!

313'7 313'6'2'" 313'1.
~,~

c

crimping

31.117-El4-931.117-£1
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antt:'nna mount halfway into the hole pre\fiOu5ly

drilll'd, 50 that tht- gromml't and threaded sleevl'

art:' locatt-d bl'low tht- mounting surface. Screw

tht:' spiral disk through the hole.

Lift the ant~nna mount into position; fit a washer

(29.146) on the outside and SE'cure with a nut

(29.145).

,

An~ennas AN69-3 and AN69-4 have a number of

ga~k~ts (32. 122) betwet'n the antenna mount and

thel top st'ction. The exact number of gaskets to

be ~s~d depends on the thickness of the material

on ~hich the antenna is to be mounted. If the

maierial is bet""een 1.6 and 2.6 mm thick, two

ga kets should be used; if it is between 2. 7 and

3. mm thick (glass-fibre roofs etc.), us~ three

ga kets.The top section of the antenna mount is available

in tv.'o versions, one of them for use with anten-

nas A~69-3 and A~69-4, the other one, which

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

and A~39-5. However, the same mounting
procedure applies to both top sections: Place a

ring (32. 104) between the mounting surface and

the top section and screv.' the latter to the an-

tenna mount together v.'ith the antenna.

AN69-3
AN 69-4 ~

AN19-5

AN 39-5

~

:J
llij1.--~

2'50-110053 --~
~
~I

lli-5-L-~

I!

:1
'i
;i

II

31.11;-E14-1031. 7-El
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Lmm

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 A:.'J39-S should be

shortened to 1 /4 ~ of the operatingfrequency. 

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-El.1_11
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Connector Kit MK601 Procedure
The locally controlled radiotelephone can be con- R move CP601 control anel from the station

verted for remote control if desired. The compo- c inet

nents required for this purpose are contained in U solder the loudspeaker leads and insulate the

a modification kit, MK601, comprising: en~s.

Relay Panel RP601 (STORNO type 10.1452). N xt, the "-BATT." and "START" leads (black

Cabinet CA606 (STORNO type 10.1476). an blue) from the power supply unit should be

Multiwire Connector, female (STORNO No. 41.161). unsoldered from the station switch in the control
26 metres of control cable, PVC 4 x 0.25 mm + pel.

22 x 0.125 mm2 (STORNO type 74.5014),

1-

_.:::1t

" I

J, 1.161

CB603

~nsolder the station cabling from the control-

t el terminal board.

ake off the channel selector lalob and the On loff

d volume-control knob.
~

,
J

~emove the control panel from the station chassis

(? screws) and take out the panel.
~

~Ioun_t~lay Panel R~Ol in t~ Station_~~binet

~E~
~.tount the relay panel in the space previously

ccupied by the control panel. Secure with 4

crews.

r
II

I

~older the station cabling to the relay-panl

t~rminal board.

s-

-0-

31.117-E14-1331.117-£1
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Thel cable should be relieved of stress where it

entJrs the cabinet.

Cable Connections in RP601

cab~et CA606 with control panel CP601 installed

in it ! constitutes control box CB603, which is the

control box to be used with this radiotelephone.

BB
X

T
N

J

D

DD

NN

~k~~ltiwire Connecto~ tothe~trol Cable

Soldier t.he control-cabl~ conductors. to connector

41. ~61 in accordance with the terminal/colour

cod~ above.

Deptnding on the battery voltage, the following

straps should be made in the connector:

brown-green

green
blue
black

red-blue

grey-green

grey

yellow-blue

yellow
black

red-black
For 6 volts: Strap terminals CC and W together.

For 12 volts: Strap terminals CC and C together.

For 24 volts: No straps.

Connect the II -BA TT ." and " ST ART" leads (black

and blue) to the relay panel as shown in the sketch

NO E: 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.

Connect a lead between strap terminal A (+BATT)

of the power supply unit to the terminal marked

'I+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.

SPRING WASHER --I
2450-048021

31.117-El4-1431.117-El
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Installatio~

Cut ~ short length off the 26 -conductor cable and

sold~r it to multiwire connector 41.5082 in ac-

cordance with the te rminall colour code in the

charit below.

Connector Kit MK602

The components required for this purpose are

contained in a modification kit, MK602, comprising: Remrve the blank wall on the back plate of the

cont 01 box and instead insert multiwire con-

nect r 41.5082 with the cabling which has been

sold red to it.

So~d r the cabling from the connector to the

te inal board in the control panel in accordance

with the terminal/colour code in the chart below.

Multiwire connector, male (STORNO type 41.162).

Multiwire connector, female (STORNO type

41.5082).
Code plate (STORNO type 13.025).

Spring with sleeve.

Screws.
-".162

/-- Fit tUltiWire connector 41.162 to the control

cabl from the station cabinet in accordance with

the erminal/colour code below.E~~3
ll~~llU~lllUllU~~~~~1
A MM

A MM

Cable Connections When Using MK602

-'1.5082

x
B:
A

E

K

p
U

Y

C

H

0-
0-
0-

C 8603
~AA5 j
o-c-r-

green-white I

green-grey

red-yellow

black -yellow

violet

grey

yellow

yellow -whiteyellow-green!

yellow-brown'

yellow-grey

18

'0--

0--

C>-o:Ii.-II
D~I

the jvehiCle or ship is moving, noise interference

wil usually be encountered only intermittently

and for brief periods at a time.

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.

On he other hand, electrical noise generated by
the vehicle's or ship's own electrical system can

oft n be adequately suppressed by relatively

si ple means. It should be kept in mind, however,

tha as long as the radiotelephone is operating

clo e to the base station, noise will not normal-

ly e objectionable. It is only when the two

Obviously, nothing can be done about outside

sources of noise, but the STORNOPHONE 600L

incorporates carefully designf'd circuits to re-

duce such noise interference. Incidentally, if

31.117-El4-1517-El31

In connection with the conversion for remote con-

trol. control box CB603 may be equipped with a

connector terminal for the control cable,

BC

H
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Generator Noisestations 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.

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

di~y or worn brushes and the commutator. It

can usually be eliminated by cleaning (or re-

placing) the brushes.

Really efficif!nt noise suppression of a complete

elf!ctrical system can bf! quitf! a problem. but

satisfactory results can usually be obtained by

following the simple hints given below. Moreover,

it is suggf!sted that the USf!r provide the special

noisf!-suppression manuals published by manu-

facturf!rs of electrical equipment (such as Bosch.

Beru, Lucas, Duvieller. etc.).

In certain cases, however, it may be necessary

to Insert a filter in the generator circuit. A

no~se suppressor capacitor may be inserted in

thfi lead from the ignition coil terminal (the lead

go~g to the ignition switch) and the outgoing
I

bat,tery cable, close to the generator relay ter-

m~al. Do not strip the cable of more insulation

th$ strictly necessary as bare ,,'ires will in-

crJase the risk of short circuits.

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 spark gaps should be increased by O. 1mm.

Other Sources of Noise

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.

Allielectric instruments and motors are po-

tent~al sources of noise interference. Noise

fr°tft the windscreen wiper motor, for instancE',
can [be eliminated by means of a conventional
suptressor capacitor. The easiest way to identi-

,

fy the source of noise is to switch off the sus-

peCtled sources one by one. The electric clock,

the etrol gauge, and the oil-pressure-gauge
lam are examples of potential sources of noise.

In ail cases, noise interference can be adequate-

ly suppressed by judicious use of capacitors.

Should the procedure outlined above fail to

produce a satisfactory result, a 0.1 f.lF 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.

Stat.c electricity, such as may be caused by the
vehi~le wheels, is sometimes a problem. The

cur~ consists in installing copper-braid static

coll~ctors or special shorting springs.
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 ignitionnoise.

31.117-El31. 117-E1 4-16

Noise from the voltage regulator is heard in the

lou~speaker as a grating sound. It can usually

be removed by installing a coaxial capacitor in

the lead to the generator, as close to the re-

gul~tor as possible, taking care to provide an

efficient connection to chassis.
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Checking the Equipment Before Starting Up Depress the "SQUELCH" button. A strong hiss

shpuld now be he~rd in the loudspeaker unless

th base station is transmitting.

Re ease the "SQUELCH" button. This should

ca se the hiss to stop. If it does not, the squelch

ci cuit should be tightened by turning the squelch

ad ustment potentiometer, accessible through a

ho e in the left side of the station cabinet, in a

cl ckwise direction until the hiss stops.

that the power supply unit has been strapped for

the battery voltage to be used;

that the straps in the multiwire connector of the
control cable have been placed in accordance
with the battery voltage to be used (this applies

only to remotely controlled equipments);

that the fuse holder carries the correct fuse (15

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

3 amps. for 24 volts);

that the battery plus terminal connects, via the

battery connector, to the red battery lead on the

station cabinet;

that both the antenna and the antenna connector

have been correctly connected to the equipment;

and

that the channel selector has been set to the

desired channel.

E i ment with Built-in Tone Receiver

If tone receiver is provided in the equipment.

th "SPEAKER IN" button must be depressed

be ore the hiss can be heard, and the green

la p should show light.

De~reSSing the "SPEAKER OUT" button should

ca!se the hiss to stop.
Re easing the "SQUELCH" button should also

ca se the hiss to stop.
I

Th~ "SPEAKER IN" button must be depressed

betore the transmitter can be turned on.

O~erating the Transmitter

The STORNOPHONE 600L is factory pre-adjusted

and tested. The only adjustment to be made on

completion of the installation consists in setting

the sensitivity of the transmitter modulator. This

is done with potentiometer Rl in control panel

CP601. This potentiometer is accessible through

a hole in the left side of the station cabinet.

Starting the Equipment
To start the equipment, advance the volume con-

trol to its mid-scale position. It will then be

ready to receive.

TONE CALL INDICA TOR LAMP

(GREEN)
TRANSMIT LAMP

(REO)

ON/OFF
VOLUME

1RANSM. 

SPEAKER SQUELCH SPEAKER
BUTTON IN BUTlON OUT

CHANNEL
SELECT~

31. 117-E14-1731_117-El

When the STORNOPHONE 600L has been instal-

led in accordance with the directions given above,

check:

Tht transmitter can be controlled either from

th built-in transmit button or from an external

tr smit button such as a steering-wheel or
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microphone button. The red transmitter lamp

should glow while the transmit button is keptdepressed.
Ask t~e base station to transmit a tone call.

Then release the tone button and depress thE'

"SPE KER OUT" button.

When the call from the base station is received,

the g een call lamp will show light; the horn or

bell r the alarm circuit (if one is provided) will

soun : and the tone call will be heard in the loud-

spea r.

Equipment with Built-in Tone T!:ans~itter

Answf the base station by switching on the

trans itter by means of the external transmit

butto (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 CP60l). Tone calls will then

be made by simultaneously depressing the

station's t'TRANSMIT" and "SPEAKER IN" but-

tons. For subsequent calls. where tone calls are

not to be transmitted. only the transmit button

should be depressed.

ADJUSTING MODULATION

SENSITIVITY

Checking with the Base Station

If the operator is speaking into the microphone

from 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

signa -to-noise ratio will be too poor. The best

cure s to reduce the speaking distance.
Depress the II 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.

Micr phone sensitivity should not be increased

beyo d the point where the frequency swing

caus d by the car's own noise (that is, without

spee h) is 0.05 x LlFrnax. To increase the

rnodu ation sensitivity, turn Rl in an anti-clock-

wise irection.

31.117-E14-1831.117-El

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, \\'here no

tone calls are required, the station is controlled

from an external transmit button (steering-wheel

or microphone button).

The odulation sensitivity should be adjusted to

mat the operator's voice. This is done by

alter" g the setting of the sensitivity control,
poten iometer Rl, accessible through a hole in

the 1 ft side of the station cabinet. Use an in-

sulat d alignment tool.

Call the base station. If the CQP600L radio-
telephone has both a tone transmitter and a tone

receiver, these should be tested as follows:
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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.

ison between individual test-point readings over
I

a certain period will make it possible for the

s1rvice technician to form a clear ide"a of the

general condition of the equipment and will

dibtinctly show when readjustments etc. should

bfj made.

R s at Test Points

T e list below specifies all test :>oints in the

e4uiprnent and the respective readings. Read-

~gs are intended only as a guide.

COl611. COl612, COl613, and CQl614

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.

UnitIppint lnstr.

Measurement

RC611lProbe A 10-30 mV .
30-80 mV ..RC611!Probe A

RC611 ~Probe B O.6-1.2V

RC61

!Probe 

B o. 3-0. BV

IC605 IProbe B 0,2-0, 8Y

.lA601 IProbe A O.3-2.0",VOB

12. 5kHz: 0.45-0. 6V8
20 kHz: O. 8-1. OV

25kHz: O.9-1.1V
50 kHz: 1.3-1. 4V

I ~o IA601 !AF-voltm.

V81,14 SQ600 IAF-voltm.

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. I
0.25-1. OV "~7

~

A601f 608

EX611

IAF-voltm.-~

1;30

IProbe 

B O.5-1.4V

[32 EX611 Probe B!Probe 

C1:33 EX611

34

EX611 

~ProbeC

1135 EX611 jProbe B

[36~~
PA611 jProbe D

PA611 \mA-instr.

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-

!@ 

I. PA611 ~A-instr.

31.093-£15-1
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Gal631, Cal 632, Gal 633, and Gal634 y numbers in squares, 0. Measurements at

C test points should be made with a multimeter

aving an internal resistance of at least 20kS1/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.

Point Unit lnstr. Measurement

RC631 I Probe A 5-20 mV .
10-40 mY..RC631lProbe A

RC631lProbe B 0.4-1. OV

RC631lProbeB 0.4-1. OV

IC605 !probe B O. 2-0. BV
ections

normal routine inspection should cover checks

0 all test points in the equipment, and the read-

.gs taken should thereafter be checked against

r adings obtained in previous routine inspections.

owever, each routine inspection should also

c mprise the operations specified below:

~
~

O.3-2.0IJVOIAGO! I Probe A

12.5 kHz: 0.45-0. 6v8

20 kHz: 0.8-0. 9V

25 kHz: 0.9-1.1V
50 kHz: 1.3-1. 4V

IA601 AF-voltm.

1. IV.SQ600 IAF-voltm.14 1 Inspect (visually) transistors. diodes etc.
Fasten any components that may have worked

loose.
O.S-1.0VA.27 AA601/IAF -voltm.

6081

~~1331

EX63x,ProbeB 0.5-0.9V 2 Check the supply voltage. It should not be out-

side these values: 6. 3V or. 20%, 12. 6V or. 200;0, aJ

25. 2V or. 200;0.
EX63x!ProbeB 4 -1. BV

EX63x I Probe C 2.6-5. OV
3 Check cable connections, fuse box, battery

(look for corroded joints; top up with distilled

water if necessary). Also check the current

drain.

EX63x!Probe B O. 3-0. 8V~~~~
14-16VOPA631

[probe 

DIDC-voltm.

PA631 lOW: 0.2-0. 45V *

1

) Measure the carrier power delivered by the

transmitter. Readjust the ADC-circuit if

necessary.

PA631 \DC-voltm. lOW: 0.6-0. 85V *

~) Measure the receiver sensitivity and readjust

I the receiver input circuits if necessary.

.Antelli1a signal-EMF for 10 JJA

+ Without oscillatorsignal

0 Antelli1a signal-EMF for 40 JJA

.Antelli1a si gnal 1 JJ V EMF I O. 7 x &' and 1000 Hz

A Frequency deviation 0.7 x &'max and 1000 Hz

OMeasured across a 4711 resistor

*Measured at nominal output power

~) Call the base station and perform speech test.

~) Check the antenna mounting. especially for

I rust.

Probe A: Probe + 0-50 JjA instrument (Ri=lld1)

Probe B: Probe + 0-2. 5V instrument (20ld1/V)

Probe C: Probe + O-IOV ins~rument (20kfl/V)

Probe D: Probe + 0-25V instrument (201<fl/V)

t 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, such a

ewly inserted module may require a few minor

eadjustments.

Test Points

Most modules have two kinds of test points -DC

test points, which are designated by numbers in

circles 0; and signal test points, designated

31.093-£15-231.093-£1
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T e wiring boards used in the STORNOPHONE

60 L are very rugged, but in unfortuna~- cases

it s possible for the printed wiring to break

or detach itself from the board. This usually

ha pens when excessive heat is applied when

so dering or when a soldering operation lasts

10 geT 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

m gnifying glass will be a good help. This type

of fault can also be the cause of trouble of an

in ermittent nature.

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 STOR~OPHONE 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. Such faults are easily corrected by soldering

a hort end of wire across the broken place

0 the board. The wiring boards also carry

s me fixed capacitances. Here, repairs must

b made with some caution in order to avoid

c anges in capacitance.

Resistance Measurement

Two precautionary measures are necessary

when making resistance measurements on

transistor circuits. Firstly, it is necessary

to make sure that the ohmmeter current does

not exceed one milliampere, which may very

well be the case with certain types of vacuum-

tube voltmeters. Secondly, the ohmmeter volt-

age may cause the transistors to become con-

ductive, with incorrect readings as the ob\ious

result. Since most faults are either short" cir-

cuits or open circuits, accurate measurements

of resistance are not normally required.

~~~~~~~f.- ~~- ~e!!1!<2~~<l~<2~~r_s-
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 85-90oc.

However, a transistor should not be replaced

until it has been determined \\'ith reasonable

certainty that it is defective. Even transistors

of the same type and make may show fairly

~ P~'?;~:l!1_e_~t- <z~ ~~!!:?;eC?~~~~~
R placement of resistors, capacitors and simi-

la components on printed wiring boards re-

q ire the use of a small pencil-type soldering

ir n of 30 -to 75 -watt rating so as to permit

r pid soldering. The use of a tin sucker to

d ain away melted solder is also advisable. Do

n t attempt to pull any component off. the wiring

bard until the solder flows smoothly as there

i otherwise a risk of pulling some of the printed

w ring off the board. As a general rule the sol-

d ring iron should not be applied to the board

f r a lcnger time than strictly necessary. Care

s ould be taken, when soldering a new compo-

n nt to the wiring board, that no short circuits

a e caused by excess solder. Do not use more

s lder than strictly necessary. Large blobs of

s Ider can reduce the spacing between the printed

w'res, which can produce undesirable effects in

circuits even if no actual short circuit exists.

31. 093-El5-3

f~~~~--f~r;9~n_~ wi~e variations in their data. For this reason

Fault-finding should be performed only by it ts usually necessary, in the case of replace-

skilled personnel who have the necessary ments, to check the transistor circuits and re-

measuring instruments etc. at their disposal adjust them if necessary.

and have previously studied the operating prin-

ciples of the STORNOPHONE 600L.
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General

STORNOPHONE GOOLThe 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.

This adjustment proc~dur~ applies to the follow-

ing radiotelephones:

.CQL61l (l46-l74MHz), 50kHz channel separation

CQL612 (l46-l74MHz), 25kHz channel separation

CQL613 (146 -174 MHz), 20 kHz channel s~paration

CQL6l4 (146-174 MHz), 12.5kHz channel separatior:

CQL631 ( 68-88 MHz), 50 kHz channel separation

CQL632 ( 68-88 MHz), 25 kHz channel separation

CQL633 ( 68-88 MHz), 20 kHz channel separation

CQL634 ( 68-88 MHz), 12.5kHz channel separatior

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:

Directions for the adjustment of the TR68x tone

receiver and the TT68x tone transmitter are

also given.

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 10-6.

¥ _e_~8- ~~i!1 $- ~~~e~ -~~t-

While adjustments are being performed, the
STORNOPHONE 600L should be connected to a

power supply via a standard installation cable,

iuseholders, and fuse.
The power supply should be adjusted to deliver
~he voltage for which the voltage straps of the

lequipment have been set.

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.

For 6 -volt operation: 6. 3 volts (as measured at

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.

IFor 24-volt operation: 25.2 volts (as measured

at the fuseholders located

outside the station cabinet

in the battery lead.

jrhe following instruments are required:

iA power supply rated at 5.0-33 viiS A.Caution: The greatest care should be shown when

measuring currents, voltages etc. in the circuits

of the STORNOPHONE GOOL as even brief short

circuits, such as may be caused by the test prods

of a measuring instrument, may in certain caSEeS

caus~ p~rmanent damag~ to a transistor.

IA signal generator. for 146-174 :\IHz (CQL610)

or 68-88 MHz (CQL630).

I

A crystal controlled signal generator for -155 kHz

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

31. 093-El
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AI multim~ter, 20 k ohms p~r volt,An audio voltTTlt'tl'r

AI microammeter, 50-0-50 jJA. Ri = 1000 ohms.:\ distortion meter.

AI milliammeter, 0 -500 milliamps.A standard rl'ct:ivt~r v..jth calibrated discrimi-

11alor.

Ar 

ammeter. 0 -1 amp.

A wattmet~r. 0-10 watts/0-25 watts. t Oth these instruments available. the STOR~O-

HONE 600 can always be restored to operating

c dition.
A dummy load.

A tone generator

An RF probe (STORNO Type 95.089).

RECEIVER ALIGNMENT
J

Vt lUe, using potentiometer RlB in powe,r supply

u it PS606 (the potentiometer is accessible

t rough a hole in the wiring board of the PS606).

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

Iso check that the straps in receiver converter

C6xl, intermediate-frequency amplifier IA601

d squelch and audio amplifier SQ600 are in

accordance with the channel separation in use

( ee circuit diagrams of the respective units).

Before starting the alignment of the receiver,

first check the internal supply voltage, -24

volts. If necessary, adjust it for the correct

J

Fig.l

~o~nec.t 5.0-0-50 mic~oammeter to tap markE:d

'~D1scrlm1nator Zero.
Apply a -i55 kHz signal (approx.. 10 Jl \1 to the

input of BP60x without cutting off the connection

between IC605 and BP60x. tdjUst coil L4 (discriminator secondary) for

ero on 50-0-50 mi~roammeter.

t djUst transformer coil Tl (discriminator rimary) for best symmetry at 455 kHz

15 kHz.

Connect RF probe and multimeter at testpoint

G.
Adjust coils Ll, L2, and L3 in IAGOl for maxi-

mum mf:tE:r reading, approx. 2°/.lA.
t ince these two circuits interact, the discrimi-

ator zero must be constantly checked and

eadj;lsted.

Apply a -!55 kHz signal (approx. 1 m\7) to the

input of l.~601 without cutting off the connection

bt-tw!::en BI"GOx and IA601.

31. 093-J-:1
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Reading for :to 15 kHz at 1 mY input signal:

37. 5 J.l.A :to 2 JJA.

Low-IF block filter BP60x is aligned and arti-

fi~ially aged at the factory, making subsequent

realignment unnecessary.Linearity at '*= 15 kHz: 2,5 IlA per kHz.

RC611

*J!J
~

, r--;;;lQ}-

-Ljoo,.,.-- -'L

", ,..., ~-2'V

---, o-J.
.~ Io-osc INPUT
~ os: INO

~--! "":i?"~...~k'i ','. A "

-Ac!.;.'~': '" "00'P:7. ~1 ~~'!:a ,~';

I IF CMJTPUT
114'~

RF INPUT -0 ,

HF III) i '" .."
f

, "

, ,
t ;"'~'"~..,.~..~. -,--~

" -.c j "
()- -2£V

:---~OSC INPUT
tt r 00' OSC 'NO

Fig. 2

Calculation of the crystal frequency (fx) for a

given signal frequency (fsig):

~ect RF probe and multirneter at test point

1 .
A just trimmer capacitor C2 and C3 and coil

L4 in RX6xl for maxim~ meter reading.

fx = fS!g; 10.7 MHz
CQL6 3x:

70.2~C4~o ~~'~ :. Afijust coil L5 in RC6xl for minimum meter

r~ading.
CQL61x:

46 -160 MHz: fx = fgig; 10.7 MHz

A~just coil L6 in RCxl for maximum meter

rfading.
156-174 MHz: fx = fsig g 10.7 MHz

*just coil L7 in RCxl for minimum meter

rrading.

~TE: In RC611 there is only a small difference

b~tween maximum and minimum readings.

Connect RF probe and multimeter at testpoint

0.
Adjust coil Ll in the used oscillator unit XO6xx

for maximum meter reading.

Adjust coils L9 and LID in RC6xI for maximum

meter reading (see values on the Test report). onnect RF probe and multimeter at test point

8 in IA601.

eadjust coils L4. L5, L6. L7, and L8 in RC6xl

f r maximum meter reading. The level should bE

s low that limiting does not occur (below 20°I.lA)

Connect RF probe with multimeter at test point

0.
Adjust coils Ll1 and L12 in RC6xl 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-£1
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Adjustment of High IF Oscillator, XO6xx

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 0 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

IC605

RF INfVT
HF INO

Fig. 3

To adjust the oscillator frequency, connect a
frequency counter at test point ~ and, using
trimmer capacitor C9, adjust the oscillator to
exact frequency (10.245 MHz or 11.155 MHz).

'~ ~

AF OUTPUT ~~IF UO ~~
CHASSIS ~-

Fig. 4

Connect the signal generator to the antenna in-

put of RC6xl and set it to the signal frequency.
Set the frequency swing to 70% of the maximum

permissible limit:

ing. The RF level should be so low that limiting

does not occur (below 200 pA).

i: 1.75 kHz for 12.5 kHz channel separation

-t: 2. 8 kHz for 20 kHz channel separation

:i: 3. 5 kHz for 25 kHz channel separation

:i: 10. 5 kHz for 50 kHz channel separation

Connect the distortion meter and the audio volt-
meter at test point ~ in IA601.

Audio level at test point G should be approx.
I .O. 5 V for 12. 5 kHz channel separatIon.

1. OV for 25/20 kHz channel separation.
1. 35 V for 50 kHz channel separation.

The modulation frequency should be 1000 Hz.
The RF level should be 100-1000 Jj.V. Switch to the receiving channel using the highest

frequency.

Set the signal generator to the signal frequency

selected. still keeping the frequency swing at

7°% of the maximum permissible limit and the

~odulating frequency at 1000 Hz.

Connect RF probe and multirneter at test point
0 in IA601.

Adjust Coil L8 in RC6xl and coils Ll. L2, L3.

L4. and L5 in IC605 for maximum meter read-

31- 093-El
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terminals) or the terminals A and E in Control

Panel CP601.
Adjust the signal generator output for 1 m V.

Calibrate the distortion meter so that the sum

of signal, noise, and distortion corresponds to

100% when the filter is not inserted.

Reduce the output of the signal generator until the

distortion meter reading increases to 25"/0, corre.

sponding to a 12 -dB ratio between signal+noise+

distortion. (12 dB SINAD).
Insert the filter to remove the modulating fre-

quency.
Adjust, by means of potentiometer R15 in SQ600,

the output level for 3 dBm, corresponding to 1. 1 V

across a 6000 load.

Distortion less than 3.5%.

Carefully adjust the input filter in RC6xl for best

possible signal-to-noise ratio. It should be possi-

ble to obtain a 12 -dB signal-to-noise ratio for an

electromoti ve force of O. 8 J.l V.

I~OTE: The 6000 load is located in CP601.

it serves as level control.
Connect the audio voltmeter and the distortion
meter at test point ~ in SQ600 (at output

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 speechI 

channel: 4 dB, typical.

Keep the signal generator connected to the an-

tenna input of RC6xl 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 CP60l.

"Tighten up" the squelch control and increase

the RF signal level until the squelch circuit

opens the signal path.

Maximum signal-to-noise ratio in the speech

channel: 20 dB, typical.

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).

TRANSMITTER ALIGNMENT

Set the ADC control potentiometer (R4 in PAG31

and R5 in PAG11) at mid-scale.

Alignment of the exciter should be performed

without modulating signal from AA601/608.

31. 093-El
5-8131.093-1-:1

Check that the straps in units EX6xx, PA6xl and

AA601/608 are in accordance with the channel
separation in use and the frequency band in use

(see circuit dia gram s).

Transfer the signal lead connecting exciter EX6xx

to power amplifier PA6xl to the 47-ohm load

resistor in PA6xl, test point ~ which loads

the exciter during adjustments.

The transmitter must be operat~d 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.
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PA 611 c,,~~-
;," ACC VOLTAGE TO EX
",,", ..AOC SP~HOIHG Tit EX

\~2

~,~:";:~:,~::Jf~

~.t -;'(;1; :tt~"~'...~ ~:; -'~ ~'-;"

Fig. 5

Check that the exciter is strapped for the fre-

quency band in use.
Adjust coil L 7 for maximum meter reading.

approx. 1. OV.

Connect RF probe and multimeter at test point

~.
Adjust coils Ll, L2, and L6 for maximum meter

reading. approx. O.5V.

Insert straps marked G and A.

Adjust coil L3 for maximum meter reading,

approx. 0.5 V.

Connect RF probe and multimeter at test point

[0.
Adjust coils L8 and L9 for maximum meter

reading. Repeat the adjustment of these coils
selveral times. Reading: approx. 4. OV.

!

C~ect RF probe and multimeter at test point

~.
Adjust coils LIO and LII for maximum meter

I

rE1ading. approx. 4. OV.
Insert straps marked G and B instead.

Adjust coil L4 for minimum reading. approx.

O.O5V.

Insert straps marked G and C instead.

C~ect RF probe and multimeter at test point

~.
AJijust coils L12 and L13 as well as trimmer

I

c~pacitor C37 for maximum meter reading,

approx. 2, OV.

Adjust coil L5 for minimum meter reading.

approx. 0.05 V.

Repeat alignment of coils L3, L4, and L5 (this

is necessary because of interaction between the

circuits) until minima and maxima are obtained.

C~nnect RF probe and multimeter at test point

36 in PA6ll (across 47-ohm load resistor

R );

Remove straps.
Adjust coils L14 and L16 as well as trimmer

cfpacitors C42 and C48 for maximum meter

rfading. approx. 15V.

Repeat alignment of coils L2 and L6 for maxi-

mum reading approx. O. 5 V.

Connect RF probe and multimeter at test point

~.
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EX 631, and EX 632 (in COL 631, COL 632, COl633, and COL 634)

Connect RF probe and multimeter at test point

~.
Adjust coils Ll, L2, and L9 for maximum

meter reading, approx. O. 5V.

Insert straps marked G and A.

Adjust coil L3 for maximwn meter reading,

approx. O.5V.

Insert straps marked G and B instead.

Adjust coil L4 for minimum meter reading.

approx. O. 05V.

Insert straps marked G and C instead.

Adjust coil L5 for minimum meter reading,

approx. O. 05 V.

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.
This completes the alignment of the

modulator. Henceforth the modulator
must not be adjusted for minimum dis-

tortion.

~2!aAgain adjust coils Ll. L2. and L9 for maxi-

mum meter reading. approx. O.5V.

31.093-£1



Storno

6Ct'b
$toroo

Chapter V. Service"

EX631, and EX632 (in CQL631, CQL632, CQL633, and CQL634)

+ CHASSIS (HEAT SINI<I
(I<SlEPlADEI

CHASSIS jWIRINO BOARDI-Zi,V
CHASSIS PRIHTPlADEI -Zi,V

PA631 I ,~

~

+CHASSIS (HEAT
+CHASSIS

..
.;I:-

RF INPUT
HF INO C8

LAOC VOllAGE TO EX
AOC SPA:NOINO Til EX

-2~V

,,\ .,i. II
~~ .,.~:

=I .~t~:'c'". .
.~

:~:'C~3;

TO FN
TIL

RF OUTPUT
HF UO

'4~.

1I~7 "1~ ~\;'1;( @

,L"
u:J::I (j:T ~..~I:,"i~'f

:~,:

~~ , t'tl
~:-

...@ L10
EX631

Fig. 6 AF INPUT RF INPUT
IF 'NO HF INO

Connect RF probe and multimeter at test point

~~
Adjust coils Ll, L2, and 1...9 for maximum

meter reading. approx. O.5V.

Insert straps marked G and A~

Adjust coil ~3 for maximum meter reading,

approx. O. 5 V.

Insert straps marked G and B instead.

Adjust coil L4 for minimum meter reading,

approx. O.O5V.

Insert straps marked G and C instead.

Adjust coil L5 for minimum meter reading,

approx. O. 05 V.

ROepeat 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.
r!Q'r]!:: This completes tile alignment of the

modulator. Tlcn~eforth the modl11fltor

nillst J1,t:'t be adjusted for mimmum dis-

tortion.

Again adjust coils 1...1, L2, and I..!) for maxi-

mum meter reading, approx. {J.5V.
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Altl~rnat~ly adjust coils L13 and L14 for maxi-

mJm m~t~r r~ading, approx. 0.4\'.
I

Connt'ct RF probe and multimeter at test point

0.
Adjust coil LIO for maximum meter reading,

approx. 1. OV.

Conn~ct RF probe and multimeter at test point
~ in PA631 (across the 4i-ohm load re-

sistor. R7).

Adjust coils L15, LIG, and L17 and trimmer

capacitor C43 for maximum meter reading.
approx. 15 V.

Connect RF probe and multimeter at test point

~.
Alternately adjust coils Lll and L12 for maxi-
mum meter reading, approx. 3. OV.

R~lease the transmit button or remove strap

between terminals 32/3 and 32/5.
Connect RF probe and multimeter at test point

~.

First, the signal lead from the exciter should be

transferred from the load resistor to the input

of PA6xl.

Cqnnect a dummy load across the output of powe

a~plifier PA6xl.

PA 611 (in COl611, COl612, COl613, and COl614)

Remove strap designated @ and replace it Again adjust the ADC potentiometer for 10
with a 500-mA meter. watts power output.

Remove strap designated @ and replace it

with a I-amp. meter.
At full power output. the current at test point

@ .as measured with the milliammeter.
si)ould be le:ss than 300 mA. and the current

a~ test point @. as measured with the i-amp,

~eter. should be less than 800 mA.

Back off the ADC potentiometer, R5, (anti-

clockwise),

Depress the transmit button

C~UTION: Sometimes, in the low end of the

frequency band, the transmitter ma~

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 \vatts (or

1 amp.) as measured at @ .

Carefully advance the ADC potentiometer.
adjusting trimmer capacitors Cl. C2. C9. ClO.
Cl7. and Cl8 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 CI8 for

maximum power output.

PA 631 (in COl631, COl632, COl633, and COl634)

Back off the ADC potentiometer, R4, (anti-

clockwise).

\t{hen maximum po\\'er output has been obtained

,iththe ADC potentiometer at maximum and

t~e entire stage is completely adjusted, reduCt

the power output to 10 \\"atts, using the ADC
I

Aotentiometer.

Depress the transmit button

Carefully advance the ADC potentiometer,

adjusting coils LI and L3 and trimmer capaci-

tors C8, CIO and CI3 for maximum power out-

put.

!'ieadjust trimmer capacitors CIO and CI3 for

~aXimum power output.
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Again adjust the ADC potentiometer for 10 watts

power output.

tta maximum driver emitter current of 320 mA.
T e voltage at test point @ should be less than
0 8V. corresponding to a maximum power-

a plifier collector current of 800 mA.
At full power output, the voltage at test point

@ should be less than O. 48V, corresponding

t\djusting the Power Amplifier for 6 Watts Power output, PA6xl

Adjust the unit for maximum obtainable power

output as described above,

Lastly, using the ADC potentiometer, adjust the

power output level for 6 watts.

Using the ADC potentiometer. reduce the power

output to 7 -8 watts.

In PA611: Readjust trimmer capacitors CI7 and

CI8 for maximum power output.

In PA631: Readjust trimmer capacitors CIO and

C13 for maximum power output.

urrents and voltages at the test points should
e as follows:

611: @ less than 180 mA.

@ less than 500 mA.

631: @ less than 180 mA. corresponding
to O. 27 V.

@ less than 500 mA. corresponding
to O. 5V.

Adjust the ADC potentiometer for 5 watts power

output.

Again readjust the trimmer capacitors for maxi-

mum power output.

Antenna Filter FN6xl

The antenna filter is adjusted before leaving the

factory and subsequent adjustment is unnecessary

Crystal Oscillator XO631

l

this case the transmitter should be aligned

fOrst, because the frequency is most easily

easured at the transmitter output. The fre-
-6q ency accuracy should be better than 1 x 10 ,

Crystal oscillators are as a general rule adjusted

before leaving the factory. for which reason fre-

quency adjustment is necessary only when a new

crystal has been inserted.

A frequency counter is required for making the

exact adjustment.

Modulation Adjustment, AA 601/ AA 608

-2'V
AF OUTPUT
IF UO

AF INPUT
IF IND

Fig.7

1\Iake sure that the unit is strapped for phase

modulation (see circuit diagram).

C~nnect audio voltmeter and tone generator to

t rminals B and F in control panel CP601 modu-

1 ion input of the transmitter).S~t pot~ntiometer R28 at mid-scale.

A~jUst the input signal from the tone generator

f r modulation level, 110 mV + 20 dB, corre-

s onding to 1. 1 V.

Connect standard receiver and distortion meter

to thE' transmitter output through attenuating

networks.

31.093-£131.093-f 5-12
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Chapter V. Service

Vary the frequency between 300 and 3000 Hz

while adjusting for maximum frequency swing.

~ ~quencY swing that is 70% of the maximum

rmissible swing.

epeat the adjustment of potentiometers R29 and

27.
CQL611 and CQL631: AF max. a:to 15 kHz

CQL612 and CQL632: AF max. =:to 5 kHz

CQL613 and CQL633: AF max. =:to 4 kHz

CQL614 and CQL634: AF max. .::to 2. 5 kHz

:

ldjust, at the 110 mV (1000 Hz) input volta.ge,

t e symmetry of the limiter for minimum dlS-

t rtion, using potentiometer R28.Adjust, by means of potentiometer R29 in AA601/

608 the frequency swing so that it will not exceed

the maximum value (t.F max.) anywhere inside

the frequency range 300 -3000 Hz. This should

be checked at both negative and positive modu-

lation peaks.

[

eCheCk the modulation sensitivity and readjust

i if it has changed.

ead the distortion meter. Distortion should be

1 ss than 8%.

~OTICE! Distortion should be measured with

de-emphasis.
Using potentiometer R27, adjust the modulation

sensitivity so that a 110 mV input voltage at

1000 Hz from the tone generator produces a

UNITS IN CONTROL PANEL CP 601

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.

fier. Also connect an audio voltmeter across the

same terminals.

~ rn the volume control of the control panel fully

en. The voltage across the load should be at
1 ast 6.3 V.Connect a is-ohm 3-watt load resistor across

the output terminals of the AA602 output ampli-

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.

S[eCified above. This is performed by short-

c rcuiting one of the tone-coils and thus cut out

0 e of the oscillators. Then adjust the output1 

vel for 55 mY.Adjust the coil of the tone transmitter for a tone

frequency of 1060 cis. C~eck the frequency swing at 1060 cis.

A~just the tone transmitter coil for the desired

t4ne frequency. Recheck the frequency swing.

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 mY, corresponding to a meas-

uring level of -17 dBm.

F!requency swing for single-tone transmitter:

7~% +1, -2 dB of maximum frequency swing.

F!requency swing for two-tone transmitter:

3~% for each tone.If a two-tone transmitter is used, each transmit-

ter section should deliver only half the voltage
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The diagrams and schematics of the radiotele- Furt ermore -specification of equipment type and

phone station STORNOPHONE 600 are to be found poss"ble production number will ease the handling

on the pages following. The component designation of th order at Storno and minimize the risk of

in each modular unit starts at Rl, Cl, Ll etc., erro eous delivery. The last page in this manual

for what reason special care should be devoted in cont ins alterations and modifications of the equip-

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.
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