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TransITT 8 Mobile

VHF FM RADIOTELEPHONE

B COMPLETELY TRANSISTORIZED
10 WATT MOBILE VHF FM
RADIOTELEPHONE SIZED
AS A CONTROL UNIT

Bl PUSH-BUTTON CONTROLLED
FOR SAFE DRIVING

il DASH BOARD MOUNTING
B EASY INSTALLATION

@ MODULAR CONSTRUCTION

APPLICATION

TransITT 8 Mobile 8 channel radiotelephone equip-
ment is specially designed for installation in any kind
of vehicle. Complete transistorization of transmitter
and receiver plus application of the Ministac system
reduce the dimensions to such an extent that the
small size of the set makes it possible to mount it
directly on the dash-board,where previously there was
only room for the controlbox. Installation measure-
ments are as follows: width: 169 mm — height: 44 mm
— depth: 170 mm.

The use of transistors has reduced the current drain
to an extremely low figure. The set is driven without
converter directly from the car's 12V battery, as ex-
perience has proved that omission of a DC converter
is of importance for operation-security of a radio-
station, as most operational disturbances arise due to
failure in the converter.

The installation is as simple as that of an ordinary
radio. The set is provided with a coaxial plug for the
antenna and a multiplug for all other connections.

SPECIAL FEATURES

TransITT 8 Mobile is connected to a separate loud-
speaker placed in the car, and the 3 watt output
power assures ample volume, even in vehicles with
strong noise-level . The station normally comes with
a dynamic microphone with push-to-talk switch, but
can also be supplied with a light-weight handset.

The TransITT 8 Mobile uses our new Ministac techni-

que for the construction of the single modules of the
equipment. This Ministac technique allows very small
dimensions using reliable components of normal size.
The Ministac modules are units of big mechanical
strength which can resist very rough handling.

The Ministac technique assures that every single
component can be reached without difficulty and that
every single component has its own separate fixing
points which are not an integral part of a printed
wiring board but consist of rugged nickel silver
terminals. It is free from mechanical resonances in
the range, normally causing difficulties in mobile
equipment.

The Ministac modules are very easy to change thanks
to a patented plug-in system with gold-plated con-
tacts for maintenance and servicing. The modules can
be forwarded in an envelope and reach destination
within a few hours. The set is controlled by push-
buttons to achieve greater safety when operating the
station while driving.

ACCESSORY EQUIPMENT

Bl oudspeaker for mounting in dash-board MLoudspea-
ker in cabinet ® Dynamic handmicrophone with press-
to-talk key B Dynamic microphone for fixed mounting.
B Dynamic handmicrotelephone with cradle M Instal-
lation kit ® Antenna kit for car installation ® Power
pack: 6-12-24 V DC independent of polarity B Power
pack: 24 V DC with minus to ground ® Power pack: 6 or
12 V DC independent of polarity B Selecto-call system.
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TECHNICAL DATA

General:
Frequency range:

Number of channels:
Operation mode:
RF bandwidth:

Channel separation:

Modulation:
Temperature:
Frequency stability:

Crystals:

Power supply
standard voltages :

Power consumption:

Transistorization:

Dimensions::
Built-in
Total
Weight:

Transmitter:

Power output at
standard voltage and
ambient temperature
+15°C to+30°C :
Maximum deviation:

Standard deviation:

Distortion at 1000 c/s:

Spurious emissions:
Harmonics:

68— 78 Mc/s (b m band)

78— 88 Mc/s (4 m band)
146—174 Mc/s (2 m band)

1-8 locally controlled

Simplex or semi-duplex

2m band: 1 Mc/s

4 m band: 0.6 Mc/s

5 m band: 0.6 Mc/S

1) 50 kc/s

2) 25 kc/s

3) Optional

Phase modulation

From —25°C to +50° C

+ 25 kc/s for 50 kc/s channeling
+ 1.6 kc/s for 25 kc/s channeling
2 crystals for each channel —
separate oscillators for transmitter
and receiver

13.5 V, minus to ground

+ 10 % for all performance
specifications except for RF power
output which meets EIA
specifications. Extremes + 15 %
and — 20 % according to EIA.
About 0.8 W for standby,

20 W for transmitting

38 transistors

No tubes

Height X width X depth
44X 169X170 mm
51X178X182 mm
approx: 2 kilos

10w

1) 15 kc/s for 50 kc/s channeling
2) + 5 kc/s for 25 kc/s channeling
3) Optional

1) £ 10.5ke/s for 50 kc/s channeling
2) * 3.5kc/s for 25 ke/s channeling

3) Optional

Less than 7 % for standard deviation
Less than 0.2 uW

Less than 0.2 kW

b 182mm ——

1 4

BNG connector |/

,

178 mm

©

i
I
i
i
|

Multiplug '15-p. Cannon

Adjacent channel
radiated power:

Noise level:

AF input
standard level:

Audio pass band:

Peak limiter:
Optional:

Receiver:
Sensivity :

Receiver noise:

Selectivity:

Image rejection:
Spurious responses:
Interchann. modulation:
Blocking

(GPO requirement):

1st IF
2nd IF
Receiver radiation:

Distortion at 1000 c/s:
Output power:
Output for handset:

(optional)
Audio pass band:

Squelch:

Less than 10 *W for microphone
voltage 15 dB above voltage
producing standard deviation.
More than 40 dB below standard
deviation at ambient temperature
(+15° C to +30° C). At extreme
temperatures, 6 dB degradation.

2.5 to 15 mV/200 2

(dynamic microphone)

300—-3000 c/s

(optional 300—2600 c/s) ref. 1000 c/s
+1 to —3 dB against a 6 dB
preemphasis curve.

Adjustable (inside the equipment)
Tone call modulation

0.3-0.5 uV (voltage across input ter
minals)

20 dB S/N

or12dB S+N+D/N+D (EIA)

More than 46 dB below output

at standard level and at 10 nV
receiver input voltage.
Squelched: 50 dB

80 dB(EIA — two signal method)
85 dB (EIA method)

85 dB(EIA method)

64 dB(EIA — three signal method)

Reduction of AF output signal
less than 3 dB received signal 11V
standard deviation, second signal
30 mV separated less than

+ 150 ke/s (voltage measured
across input terminals)

10.7 Mc/s

470 kc/s

Less than 0.002 nW into 50 £2
and 30 rV/meter at 30 meters.
Less than 7 % for standard
deviation and 2.5 W

AF power output

3 W in impedance 3.29

15 mW in impedance 200 2

300—-3000 c/s

(optional 300—2600 c/s)

+1 to —3 dB ref. 1000 c/s
Adjustable on front panel.

23-6037
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FRONT END 1
The RF-input from the antenna is coupled through a double )
tuned circuit (L101, L102), to the RF-transistor V101, which
has approximately 12 dB's gain. To obtain high image rejec-
tion, the amplified RF-signal is fed through a triple tuned
circuit (L103, L104, L105), to the first mixer, which is a
ring=modulator. The main selectivity is provided by a crystal
filter, located after the mixer, with a ceﬁtre frequency of
10.7 Mc/s.

TEST PROCEDURE

Apply a2 RF-signal io the antenna connector (Rg = 50 n). A
gsignal of less than 1 ;v EMF must produce a 20 dB S/N ratio

measured across the loudspeaker,

RECEIVER VOLIAGE REGULATOR

The voltage stabilizer i& common to the whole receiver, It
is an ordinary series ctabiiizer with a voltage drop of
approx. 3 V. The serics element is the NPN transistor V102
and the voltage reference clement a zener-diode of 9 V,
D105.

TRANSMITTER VOLTAGE REGULATOR

To avoid any disadvantapes caused oy changes in battery vol-
tage the supply voltags to the oscillator, modulator, lst
multiplier and microphone amplifier is stabilized. The sta-
bilizer is an ordinary series stabilizer equal to the one

used in the receiver.
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TEGNET.

KONTR.

OSCILILATORS (lst and 2nd) 2

The lst oscillator is controlled by 3rd overtome crystals
in the frequency range 28+51 Mc/s. The crystals operate
at their series resonance and are placed in a feed-back
loop, which is tapped on the collector tank circuit L202
and fed to the emitter V201, Two tuned stages (V202, L203
and V203, 1204) provide the correct frequency and voltage
at the output terminals which are connected to the first
wixer. The 2nd oscillator circuit (V204, L205) operates
at 11,17 Me/s (10.7 Mc/s + 470 kc/e) and the signal is

fed o the emitter of the 2nd mixaer transistor V303,

TEST PROCEUURE

The diode voltmeter applied between Tll and grd. must
indicate >9 pA for correct ist oscillator output. The
diode voltmeter commected between T10 and grd, must

indicate >6 pA for correct Znd oscillator ocutput.

'GODK.
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IF - AMPLIFIER 3

The 10.7 Mc/s signal from the crystal filter is fed to the
input of the IF-amplifier which has approximately 40 dB
gain in two tuned stages, (V301l, L1301 and V302, L302),

The amplified signal ié then converted in the second
mixer to 470 kc/s, (V303), and led through a double tu-
ned circuit (L303, L304), to the first low IF-amplifier
stage (V304, L305).

TEST PROCEDURE

Apply a 10.7 Mc/s signal (Rg = 50 n) between T12 and grd.}
replace Cl with a 150 pF capacitor. The gensitivity across
the loudspeaker for 20 dB S/N must be better than 0.8 pV
EMF (standard deviation). Corresponding indication on the
dioae voltmeter connected between TS5 on the limiter and

grd. should be approx. 20 pA.

Stawdard Elecldc A6 «opennavn yvas
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TEGNET.

KONTR.

LIMITER &

Further two stages (V401, V402, L401) amplify the 470 kc/s
signal before limiting action takes place in the diodes
, D401 and D402.

TEST PROCEDURE

Connect the diode voltmeter between T5 and grd. and apply
a 470 ke/s signal of 100 mV P.D. (Rg=50 n). The meter in-
dicator must read about 30 pA.

GODK.
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TEGNET.
E——

DISCRIMINATOR AND AF-UNIT 5

From the limiter the signal is fed to the discriminator
driver (V501) providing signal amplification and leading
next to the Foster-Seely discriminator (L501, L502, D501,
and D502), The recovered audio signal now follows two
paths, One part is used to control the squelch amplifier,
and the other part of the signal passes through an R-C
network providing a 6 dB/oct. de-emphasis. The latter
signal 18 then amplified in the AF-amplifier tranmsistor
V502, This amplifier stage is controlled by the squelch
circuit by means of back blasing the emitter-base junc-
tion thereby cutting off the emitter current. From the
collector of the V502, the signal is then fed to the
volume control through a filter having a cut-off fre-

quency of approx., 3000 c/s.

TEST PROCEDURE

An AF-signal of 1000 c¢/s, 18-22 mV RMS (Rg = 100 n)applied
between T2 and grd. through a 0.1 pF capacitor must cause

an output of 200 mV RMS between T3 and grd. The frequency
response muft be within +1-2 dB for a 6 dB/oct. de-emphasis
between 300 and 3000 c¢/s (ref. 1000 ¢/s). For tuning the
discriminator apply a 470 kc/8 signal of 100 mV P.D. (Rg =

50 n) between T4 and grd. and connect a 50 pA meter through

an external 220 kn resistance between f6 and grd. Tune for zero
current. A +20 kc/s variation of the 470 kc/e signal must

cause a deviation of +20 pA on the meter.

KONTR.

GODK.
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- TEGNET.

KONTR,

SQUELCH UNIT 6

From tﬂé output of the discriminator, a noise signal

is fed to the squelch unit. The squelch level is get by

a potentiometer placed on the front panel .. The first
transistor V601, which has a tuned circuit in the collece
tor providing amplification for oﬁly a suitable spectrum
of noise. Limiting action takes place before the signal

is fed to the next amplifier stage, V602, From the cole
lector the signal is fed to a voltage doubler circuit con-
taining two diodes, D602 and D603, and after being fil-
tered, fed to the base of the AF-amplifier transistor as

a cut-off bilas.

TEST PROCEDURE

A 7 ke/s signal of 10 mV P.D. (Rg=100 n) applied between
T7 and grd. shall cause a DC-output between T8 and grd,
Of '4 V DC.

GODK.
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luoc.1

I‘ AF -« DRIVER 7

I ‘ From the volume control the signal is fed to the AF~-driver,

| providing the necessary power level for driving the output
‘I stage. The AF-driver is DC-coupled to the AF-output stage.

I TEST PROCEDURE
! Due to the DC-coupling between these stages the test must
l teke place as 1f it were one single unit, Apply an AF-signal
| of 1000 c¢/s, 150-220 mV. RMS. P.D. (Rg = 100 n) between T1

| and grd., with the volume control in max. position. This

signal shall cause a measured output of 3 W (3.14 V. RMS)
| across the loudspeaker. The frequency response must be within
+1 dB between 300 and 3000 c/s.

TEGNET.
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TEGNET.

" I'xontr.

OSCILLATOR AND MODULATOR 8

The first tramnsistor V801 operates as a grounded collector
crystal controlled oscillator., The output is tapped through

a capacitive devider in the emitter. The balanced modulator

is according to the Armstrong-system fed with two RF-signals
96° out of phase, The oscillator signal is fed through a

phase lagging network to the emitter of the first tramsistor
(V803) in the modulator and through a phase leading network

to the emitter of the second transistor (V802). At the same
time the audio signals are fed to the bases of both transistors.
They are taken from both ends of a center tapped transformer
and are therefore 180° out of prhase, The output signal from the
modulator is taken out at the collectors, which are connected
in parallel, and is passed through a tuned circuit (L803) to
the base of the transistor (V804). From the collector the sig-
nal, which is twice the crystal frequency in the 4 and 8 meter
versions, and which is three times the crygtal frequency in

the 2 meter version, is taken out across a double tuned.circuit
{bSOAéBSOé?.andffed to the output terminals of the module.

»

ZIEST PROCEDURE

To test the oscillator, connect the diode voltmeter between Tl
and grd. The correct output on the meter indicator must be

35 +10 pA, The corresponding V.T.V.M. indication should be

1.7 4#0.5 V. RMS. Between T2 and grd. the respective indications
should be 10 +2 pA and 0.5 V. RMS.

GODK.
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TEGNET.

| KONTR.

lst MULTIPLIER 9

The 1lst multiplier module includes only a doubler stage.
The transistor V90l is used in a common emitter confi-
guration, The signal, which is now four times the cry-
stal frequency in the 4 and 8 meter versions, and which
is six times the crystal frequency in the 2 meter version,
is taken out across a double tumed tank circuit (L901,
1902) and fed to the output terminals,

TEST PROCEDURE

Connect the diode voltmeter between T3 and grd. For correct
output the meter indication must be 10 +2 pA, The correspon-
ding V.T.V.M. indication must be 0.5 V. RMS. Comnect the
diode voltmeter between T4 and grd. For correct output the’
meter indication must be 15 +3 pA. The corresponding V.T.V.M.
indication must be 0.9 +2 V. RMS, '

GODK.
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2nd MULTIPLIER 10

The 2nd multiplier includes three stages all build im

common base configuration. In the 2 and 4 meter versions

the signal is doubled in transistor V100l but in the 8

meter version amplified only, The signal on the collector.

is 12 times the crystal frequency in the 2 meter version,

8 times the crystal frequency in the 4 meter version and
still 4 times the crystal frequency in the 8 meter version.
Across the double tuned tank circuit L1002, L1003 the sig-
nal is taken out and fed to the emitter of transistor V1002,
This transistor together with the double tuned tank circuit
L1005, L1006, is a doubler stage in both the 2, 4 and 8
meter versions. This means that the frequency in the different
versions now is the'crystél frequency multiplied 24 times on
2 meter, 16 times on 4 meter and 8 times on 8 meter. The
transistor V1003 amplify the signal which 18 taken out across
the tuned circuit L1008 and fed to the output terminals,

TEST PROCEDURE

TEGNET.

KONTR.

Connect the diode voltmeter between T5 and grd. For correct
output the meter indication must be 15 #3 pA. The correspone
ding V.T.V.M. indication must be 0.9 #+2 V. BMS. Connect the
diode voltmeter between T6 and grd, For correct output the
meter indication must be 50 +5 pA. The corresponding V.T.V.M,
indication must be 2.5 10.5 V.RMS,

GODK.
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TEGNET.

KONTR.

RF = PA

The RF part in the PA-stage contains 3 transistors V 1101, V 1102,

vV 1103, all working with a power gain of approx.
an acceptable stability,

6 dB which provides

With an input power of 300 wW the min. output power must be

10 W with a supply voltage of 13,5 V.

The circuit comsisting of C 1101, L 1101 and C 1102 is a matching
circult providing the correct impedance for V 1101, The transistor

butput capacitor is compensated by the coil L 1102, The capacitor

C 1105 and the coil L 1103 provide impedance transformation bet-

‘ween collector and base of the following transistor. 2 similar

stages provide power amplification and the last stage is followed

by a harmonic filter including 3 M-derived T-sectioms.

To prevent transistor break down a protection circuit including

vV 1104, V 1105, D 1101, D 1102, D 1103 is added.

Thé circuit D 1102, D 1101, V 1104, V 1105 prevents the voltage
between collector and emitter from exceeding 34 Volt, L 1109

D 1103 are coupled as a WSWR bridge where the reflected voltage
is rectified and led to the DC amplifier (V 1104, V 1105). When a
DC-voltage is led to the amplifier, the voltage across V 1104 in-

creases which results in a decrease of the voltage across V 1101,

This decrease causes a reduction in RF drive signal,

GODK.
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TEGNET.

KONTR.

1)
2)
3)
&)
5)

6)

7

8)

9)

L

TEST PROCEDURE RF = PA

A wattmeter is connected to the output terminals 50 n (Thruline).
An amperemeter 18 connected in series with the supply voltage.

L 1107 in the collector of the output transistor is dissoldered.
A 300 mW input signal is led to the input terminals.

Supply voltage 13,5 Volt is switched om.

The capacitors C 1102, C 1104, C 1110 are adjusted to max. devia-
tion on the amperemeter (range 1 A).

L 1107 is connected and C 1114 is adjusted to max. output on the
Wattmeter,

Readjust all variable capacitors to max. output.

Connect an avometer to test point 1 (range 100 Volt). The voltage
must not exceed 35 Volt when adjusting C 1114,

10) The output is now 10 Watt.

11) If the output power exceeds the permissible max, limit 11 Watt,

increase R 1102,

12) Cover is remounted.

13) A readjustment of all variable capacitors for max. output is now

necessary.

GODK.
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TEGNET.
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MICROPUONE AMPLIFIER 12

From the microphone the audio signal is fed to the amplifier
input sensitivity control (a potentiometer placed in the base
of the first transistor V1201). This stage operates as an oxre-
dinary amplifier in common emitter configuration. From the
collector the signal is fed through an R-C pre-emphasis net-
work to the base of the next amplifier stage, V1202, which
is DCecoupled to the limiter tramsistor, v1203, The limiter
transistor is biased so that any audio peaks that might pro-
duce overmodulation drives the transistor into saturation
and limiting results, Between the limiter and the low pass
filter there is a maximum deviation control (R1214), The fil-
ter reduces unwanted sideband energy developed as a result
of the limiting action, From the filter the signal passes
through a de-emphasis stage, V1204, before it is led to the

modulator module.

TEST PROCEDURE

Apply an AF-signal between T8 and grd. of 1000 c/s 2,5=15 mV.,
RMS P.D. (Rg=200 n). The signal is dependent on the positiom

of the input sensitivity control R1201, Measured between T9 and
. grd, this signal shall cause an output of ©,5 V. RMS, For the

symmetry and maximum deviation test, a deviation-meter is re-

quired, Tume R1209 for symmetry and R1214 for maximum permissable

deviation.

GODK.
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TEGNET.
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AF - OUTPUT

The output stage contains no transformers and is a class
B amplifier using complementary transistors V130l and
V1302. Maximum AF-output is 3 W,

| GODK.
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OPTIONAL TONE UNIT 15

The tone unit is an RCetype oscillator using two transistors
(V1501, V1502). One or two tones are possible in the fre-
quency range 300-3000 ¢/e. The oscillator output is fed to
the microphone amplifier input,

TEGNET.
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