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|. Design

The 5/0.5 kW VHF Band |1l television transmitter with
combined picture/sound amplification consists of the
150/15 W picture/sound stage and the 5/0.5 kW picture/
sound final stage.

The 150/15 W stage with associated power supplies
is located in one cabinet, the 5/0.5 kW stage with power
supplies in a second cabinet.

The standard version is designed for operation in accord-
ance with the CCIR Recommendations (625 lines, 7 MHz
channel bandwidth). If required the transmitter can also
be supplied to the FCC standard (525 lines, 6 MHz channel
bandwidth), or OIRT standard (625 lines, 8 MHz channel
bandwidth). For these systems the transmitter is fully
color-compatible to the NTSC, PAL or SECAM standards.

Modulation at fixed |F assures the transmitter meets high
quality requirements with excellent long-term stability.
The lower signal level stages up to 5 W output power
incorporate silicon transistors, the power stages tetrodes.
The transmitter can be tuned over the entire band 11| range
of 174 to 230 MHz. Before delivery, the transmitter is
tuned to a fixed channel.

Forced-air cooling only is employed. The transmitter
operates from a three-phase 380/220 V +3% mains. For
larger mains variations a mains reqgulator is required. This
is not supplied as a part of the transmitter.

Il. Features

Small dimensions.

Picture and sound transmitter 150/15 W, with associated
power supply in one cabinet, picture and sound power
amplifier, 5/0.5 kW, with associated power supply in a
second cabinet.

Combined picture/sound amplification.

Transmitter interlock in accordance with IEC Recom-
mendations 215-1.

Fault memory for 39 functions.

Transmitter preamplifier stages up to an output power
of approx. 5 W fitted with silicon transistors.

The electronic voltage regulators for the grid 1 and grid 2
voltages are transistorized.

Modulation at fixed |F.

For TV transmission in accordance with CCIR Recom-
mendations (625 lines, channel bandwidth 7 MHz).

Also available tor FCC or OIRT standards, if requested.

Completely color-compatible for NTSC, PAL or SECAM
standards.

lll. Construction

(fig. 2)

The cabinets 685 mm wide, 1072 mm deep and 2026 mm
high have lockable doors at the back and front. Meters
for monitoring all important parameters are located in an
instrument panel above the front doors.

For signal processing and amplification the 150/15 W
cabinet contains the video preequalizer, exciter with FM
exciter unit, video modulator, frequency converter with
5/0.5 W output power 150/15 W power amplifier together
with the power supply and protection circuits.

The second cabinet contains the 5/0.5 kW PA and the
four-circuit adjacent channel filter with associated power
supply and protection circuits.

It is advisable because of noise to install the air cooling
equipment in a separate sound-proof room.

High long-term stability of its characteristics makes the
transmitter especially suitable for operation on unattended
stations. A remote control system carries commands to
the transmitter and transmits back the corresponding
signals. On manned stations the transmitter is switched on
centrally from the transmitter control bay.

An interlock loop prevents damage to the transmitter by
operators errors. All control knobs and sliders that may
have to be adjusted occassionally cannot endanger
personnel.



The transmitter contains all monitoring instruments re-
quired for constant supervision and measurements of the
operating voltages and currents. In addition to meters

in the instrument panel across the top of the transmitter,
meters are provided on the front panel of individual units
where necessary. Visual indicators and lamps indicate
deviations from normal operation and faults in each
stage.

The quality of the picture and sound signals can be
checked at various points. For example the video pre-
equalizer has well decoupled 75 ohm outputs to which
video control instruments can be connected. A number of
directional couplers with 50 ohm outputs are provided

for IF and RF test equipment. A separate control bay
containing a video-tracer, video oscilloscope, and Nyquist
damodulator can also be supplied on request.

IV.Principles of operation
(fig. 3)
150/15 W picture/sound stage

The two video inputs of the picture transmitter are de-
signed as coaxial insertion filters. The incoming video line
therefore does not terminate in the transmitter but can

be continued to any other points such as the picture trans-
mitter monitoring bay. A remote-controlled change-over
switch connects the video preequalizer input to one of
the two program lines.

The subsequent video preequalizer equalizes and prepares
the video signal. It contains an adjustable correction net-
work to compensate for differential phase in the power
amplifier stages. The video preequalizer also assumes the
functions of levelling, white level clamping, indication

of excessive white level and correction of the frequency
response at the upper end of the video frequency band.

The exciter supplies a standard 38.9 MHz IF sinewave
for the video and sound modulators, and an RF sinewave
for the converter at a frequency obtained by adding the
channel frequency f. to the intermediate frequency f,¢.
As the frequency f, ¢ is substracted again in the converters,
frequency errors of the IF oscillator cancel out at the
transmitter output.
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The channel frequency is obtained by multiplication from
a quartz crystal oscillator in a thermostatically controlled
oven. The oscillator frequency remains within the admis-
sible tolerance over many months without requiring
correction.

In the modulator the standard IF of 38.9 MHz is amplitude
modulated (negative modulation) with the video signal.
The blanking level determines the level clamping, and

is such that with color transmission the color burst remains
practically unaffected. A band-pass filter following the
modulator stage also acts as vestigial sideband filter.

This is followed by a delay equalizing circuit which in

the vestigial sideband range provides better possibilities
of equalizing than video frequency equalization. Both

the vestigial sideband filter and delay equalizer can be
switched out of the signal path from the front panel and
measured separately. The modulator also contains a further
equalizing circuit to correct for amplitude non-linearity

in the subsequent RF power amplifier stages.

The picture and sound signals are also combined in the
modulator. They are combined after vestigial sideband
clipping but before the linearity correction circuit.

The picture and sound |F signal from the modulator is fed
to the frequency converter where it is converted to the
channel frequency and amplified to about 3/0.3 W. This
signal drives the RF penultimate amplifier (YL 1056) to
150/15 W peak sync across 50 ohm.

The FM exciter contains an oscillator that is frequency
modulated by the studio signal from a two stage regulator
and AF amplifier. An AFC circuit keeps the center fre-
qguency of the FM signal within the usual tolerances by

a large safety margin. In accordance with the CCIR
standard, the frequency modulator operates at 33.4 MHz.
The IF signal at the output of the frequency modulator

is fed to the modulator for combined amplification.

With the control unit the transmitter can be controlled
locally or remotely. The unit contains circuits to control
the switch-on sequence and to prevent damage to the
transmitter under fault conditions. The fault causes are
stored in a memory unaffected by power failures.

Contactless logic circuits are used throughout the control
unit to assure maximum operational reliability.



5/0.5 kW picture/sound stage

The 5/0.5 kW PA fitted with the tetrode RS 2022 CL for
combined picture/sound amplification is a straight ampli-
fier operating in class A/B.

An adjacent channel filter tunable throughout band Il
at the output of 5/0.5 kW PA attenuates the intermodula-
tion products

f picture — 5.5 MHz, f picture =11 MHz,
f picture +11.0 MHz and f picture +16 MHz.

These undesired intermodulation products are therefore
much lower than the admissible levels.

V.Electrical Data for CCIR Standard G

General

Rated output power, single and double transmitter

Ratio of picture to sound output power

Frequency range
Transmitter tuning range

Video frequency modulation bandwidth of vision channel
Color subcarrier frequency
Color system

Frequency deviation with 100% drive
Maximum frequency deviation

Sound frequency modulation bandwidth

Cooling

Admissible ambient temperature range in transmitter
room to meet specified performance

Maximum admissible humidity in transmitter room

Running-in time

5/0.5 kW
10:1

174 to 230 MHz (channels 5 to 12)
0 to 5 MHz

443 MHz

NTSC, PAL or SECAM

+ 50 kHz
= 70 kHz

30 to 15,000 Hz

+ b5 to +45°C for b/w operatio
+15 to +45 °C for color operation

90% at max.+26 °C
30 minutes



Output power and power consumption

Rated output power
Picture transmitter (Peak pulse power)
Sound transmitter

Mains input”)

Power input including blowers

a) with 5/0.5 kW rated power,
white picture

b) with 5/0.5 kW rated power,
black picture without lift

c¢) Operating transmitter with 5/0.5 kW into the antenna,
standby transmitter with 5/0.5 kW into dummy load,
black picture without lift

Phase current
Fuses (fast trip)

Blowers

a) Inlet air
b) Exhaust air

Mains voltage regulator

Single transmitter

> 5 kW
> 0.5 kW

3x380/220V 3%
50 Hz +5%

approx. 23 kVA
cosg = 0.95

approx. 26 kVA
cosp = 0.95

max. 45 A

3x63 A

4.0 kW
0.37 kW

3 =10 kVA

*) For larger mains voltage fluctuations a mains voltage regulator is required.
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Double transmitter

> b kW
> 0.5 kW

3x380/220V 3%
50 Hz £5%

approx. 23 kVA
coso = 0.95

approx. 26 kVA
cose = 0.95

approx. 52 kVA
cosgp = 0.95

max. 90 A

2% (3x63 A)

2x4.0 kW
2x0.37 kW

2% (3x10 kVA)
alternativ:
1% (3x20 kVA)



Picture transmitter

Output power,
measured at diplexer output

Terminations

Transmitter output
Admissible VSWR

Class of emission

Negative-going amplitude modulation with
partial suppression of lower sideband

Type of modulation

Intermediate frequency generation
Oscillator frequency

Carrier frequency generation
Carrier frequency = (Carrier frequency + IF) — IF
Oscillator frequency range
Multiplication
Pulling range of carrier frequency
Setting accuracy of carrier frequency

Maximum deviation of carrier frequency from set value

after 30 min. uninterrupted operation
after 1 month with oscillator crystal ovens switched on

Input for external exciter
Input impedance
Input frequency (f. = carrier frequency)
Cross-talk attenuation of the input out of circuit
Return loss of external input
Rated input voltage
Remote changeover internal/external

Number of video inputs
Input impedance
Return loss of VF input for frequencies up to 5 MHz
when terminated with 75 Q
Peak-peak VF input voltage for composite color signal
Cross-talk attenuation between the two video inputs
for frequencies up to 5 MHz

Level clamping, switch-selected
Keyed

Unkeyed

Level stability

Peak voltage (sync pulse)

Peak voltage variation when changing from
black to white picture

Blanking level with standard input signal
White level with standard input signal

White level clipping (can be switched off)

Attenuation of signal components above 4.5 MHz
exceeding clipping level

Operate uncertainty

Operate level

Envelope delay response
Deviation from a constant for
f=0to 45 MHz
f=48MHz

") The reduced quality of certain transmission functions dependent on the VSWR of the load must be taken into

consideration.

= b kW

50 Q unbalanced
1.1 (= a, = 26 dB)

ABC

Frequency modulation at
intermediate frequency

38.9 MHz

approx. 9.6 to 12.8 MHz
x18

approx. £4 kHz

better than =50 Hz

500 Hz
1

i
+150 Hz

A A

—_

50Q

f./6

=80 dB

=20dB

1 "Wz 21 0%

Floating contact (60 V, 0.2 A)

2
5Q

>34 dB
0.7 to 1.3 V positive

> 56 dB

Clamping of blanking level without
impairing color sync signal
Sync level clamping

100%

< 0.5dB
75% +0%, —4%
10t0 12.5%

< 0.5dB
< 1%
adjustable in the range 0 to 25%

+ 50 ns
+100 ns

A A



Linearity

Linearity measure m = ratio of minimum to maximum
slope of modulation characteristic between black and
white picture measured with constant modulation

frequency across transmitter and Nyquist demodulator

For f = 0to 4 MHz

when modulating signal changes from

12 to 75% with white clipper or

10 to 75% without white clipper =09

For color subcarrier frequency 4.43 MHz
when modulating signal changes from
12 to 87.5% with white clipper or

10 to 87.5% without white clipper 0.9

v

Differential phase

for color subcarrier frequency 4.43 MHz
when modulating signal changes from
12 to 87.5% with white clipper or

10 to 87.5% without white clipper +3°

1A

Amplitude/frequency response

Sideband spectrum of picture transmitter

including diplexer Fig. 1-1
Frequency response measured across transmitter

including diplexer and Nyquist demodulator

assuming frequency response of Nyquist demodulator

as shown in fig. 1-3 Fig. 1-2

Build-up transient
(measured across transmitter and Nyquist demodulator)

Low frequencies

Tilt of 50 Hz square wave when modulating signal

changes from 10 to 75% < +2%
High frequencies

Build-up transient of a 250 kHz square wave

measured at Nyquist demodulator when modulating

signal changes from 55 to 75% Fig. 1-4

Spurious output

Noise

Random noise voltage level between 10 kHz and

5 MHz referred to black-white step 10/75% = 56 dB rms rating
Hum

Level of hum voltage up to 1 kHz referred

to black-white step 10/75% = 43 dB peak rating



Intercarrier interference ratio
(measured across transmitter, diplexer and
Nyquist demodulator)
referred to 30 kHz deviation of sound transmitter

with a modulating frequency of 500 Hz > 38dB
Spurious emissions
Harmonics <1 mW
Combination signals produced by transmitter <1 uW
Sound transmitter
Output power
measured at diplexer output = 0.5 kW
Termination
Qutput 50 Q unbalanced
Admissible VSWR 1.3:1(= a, ~ 18 dB)
Class of emission
Frequency modulation F3
Type of modulation IF modulation (F3)
Sound carrier intermediate frequency 33.4 MHz

IF carrier frequency generation
Oscillator frequency 33.4 MHz
Regulating circuit with Phase discriminator.
Spacing between picture and sound carriers
held constant at 5.5 MHz (standard B)

Auxiliary carrier frequency generation

Same auxiliary carrier used as in picture
transmitter: Carrier frequency =
(picture carrier frequency + picture IF) — sound IF

Maximum deviation of sound carrier frequency from

set value within one month (transmitter run in) < 1,000 Hz
Center frequency shift with modulation
up to £50 kHz deviation none
Frequency deviation
with 100% TV signal +50 kHz
maximum deviation +75 kHz
maximum shift from set value within 1 month < £5%
AF input
Input impedance = 2000 Q balanced to ground

600 Q (if desired)



Control range of AF input voltage
(manual control on site) for both +30 kHz
and +£50 kHz deviation

Control steps

AF frequency response
(referred to 1,000 Hz) between 40 and 15,000 Hz

Distortion factor between 40 and 15,000 Hz
referred to 50 kHz deviation

Amplitude/frequency response
between 40 and 15,000 Hz
without preemphasis

with preemphasis corresponding to a time constant
of 50 us

Spurious modulation
(referred to 500 Hz)
FM unweighted voltage
referred to +30 kHz deviation
FM weighted voltage
(through an ear filter in accordance with CCIR 1949)
referred to =30 kHz deviation
AM unweighted voltage
referred to 100% AM
AM synchronous voltage
referred to 100% AM

Spurious emission
Harmonics
Out-of-band combination signals

Test points

RF test points

Measuring head

Directional couplers for forward and reflected power

RF output voltage of coupler loops
Output impedance
Directivity

IF test points

IF output voltage
Output impedance

VF test points
(switched)

Output voltage
Output impedance

—4 to +8 dBm
2=x10dB (coarse) / 20x0.5 dB (fine)

< x05dB

=1%

level +0.5 dB

+1 dB

at output frequency converter

Output of LV 1 (150/15 W)

Output of LV 2 (5/0,5 kW)
1 Vrms

50 Q
> 34 dB

Qutput modulator
Output equalizer amplifier

250 mV, . +1/-4 dB
50 Q

Output white clipper

or
output VF precorrector
(color composite signal)
1V peak-peak

750



Sideband spectrum of picture transmitter

Af [MHz] high low
Limit [dB]
~4.43 -30 —
<-1.25 -20 —
—-1.25t0-0.75 +0.56 —
-0.75 +0.5 -4
-0.5 +0:5 -1.0
-0.25 +0.5 -0.5
0 +0:5 -0.5
Fig. 1-1 +1,5 Ref value
+3to+4.5 +0.5 -1,0
+5 +0.5 —-25

) . +b5to+5.5 +0.5 —
Overall amplitude characteristic

picture transmitter + nyquist demodulator*) =+56.5 -20 o
7 Frequency Limit
MHz dB
Oto1.5 +1 /-1
1.5 Ref value
3 +1/-1.5
4 +1 /-2
e 6 4.43 +1/-15
5 +1/-285b
Fig.1-2 =55 -30/—
Amplitude characteristic of nyquist demodulator RF + ZF T A [%]
with switched on sound trap MHz low high
Limit
100 ——
= | [ < -1.65 0 2
255 |
5 ‘ ‘ -1.65 0 0.8
< |
b ool | -1.35 0 0.8
| | 1 0 8.5
0 ~05 15 25
; [
==/ 0 48 52
s -1 0 1 2 3 4 +0.5 7D 85
o fre MH ]
_ Lo +1 915 1015
b 13 +1.4 95 105
+1.8 Ref value
+1.8 95 105
Buildup transient of picture transmitter + nyquist demodulator with 425 95 105
sudden changes from 55% to 75% of the peak voltage and vice versa '
+35 80 95
+4.43 63 @
Time [ns] Limits [%]
+ 75 -10
+100 +11
+200 £ 7
+ [400 to 1000] + 5

+[400t0 1000] =3 for smear

") Transm. with receiver precorrection and with sound trap
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VI. Scope of Delivery

Designations, sizes and weight

Designation Dimensions Designation Dimensions
B xDxH (mm) B xD xH (mm)
Weight

Band Il 2055x1072 %2026

TV Transmitter 5/0.5 kW about 1400 kg

Cabinet 1: Cabinet 2:

Picture/sound driver
comprising :

Instrument panel
Exciter

VF preequalizer
Picture modulator
Picture/sound converter
Control panel
Measuring panel
Cutout panel

Power amplifier
(cavity) YL 1056

1 Power supply 3

1 3-phase transformer
3 Directional couplers
4 Diode probes

— e el e e md e ed )

12

685x1072 %2026

685x120x181
483x375x133
483x375%133
483 %488 x133
483 %448 <88
483 %448 x133
230x70%90

226 %242 %430
230x230x=750

420 %280 =860
340x225%287

Picture/sound power

—_ 3 3 3

R P N T (U NI U G §

amplifier 5/0.5 kW
comprising :

Instrument panel
Cutout panel
Measuring panel

Filter

Power amplifier
(cavity) RS 2022 C
Filament power supply
Power supply 1

Power supply 2
Rectifier unit

3-phase transformer
Quadruple directional coupler
Diode probe
Indication amplifier

685 x1072x2026

685x120x181
366x120x118
195%x120 %260
315x290x940
350%270x1170

620x150x470
460 x280=870
460x280=870
575 %255 x665
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Offices of Siemens Aktiengesellschaft in the Federal Republic of Germany and Berlin (West)

D-1000 Berlin 61
Schoéneberger Strale 2-4
Postal adress:

D-1000 Berlin 11, Postfach
Tel. 255 1, Telex 1 83 766

D-2800 Bremen 1
Contrescarpe 72
Postfach 127

Tel. 346-1

Telex 2 45 451

D-4600 Dortmund 1
Markische Stralke 8-14
Postfach 658

Tel. 5 48-1

Telex 8 22 312

D-4000 Dusseldorf 1
Lahnweg 10
Postfach 1116

Tel. 30 30-1

Telex 8 581 301

D-4300 Essen 1
Kruppstrale 16

Postfach 22

Tel. 2013-1

Telex 8 57 437

D-6000 Frankfurt (Main) 1
GutleutstralZe 31

Postfach 41 83

Tel. 262-1

Telex 4 14131

D-2000 Hamburg 1
Lindenplatz 2

Tel. 282-1

Telex 2 162 721

D-3000 Hannover 1
Am Maschpark 1
Postfach 53 29

Tel. 1 99-1

Telex 9 22 333

D-5000 Kain 1
Franz-Geuer-Str. 10
Postfach 10 16 88
Tel. 5 76-1

Telex 8 881 005

Siemens Companies and Representatives abroad

Europe

Austria
Siemens Aktiengesellschaft
Osterreich
A-1030 Wien,
Apostelgasse 12
(A-1031 Wien, Postfach 326)
Tel. 72 93-0, Telex 11 866

Belgium
Siemens Sociéte Ananyme
Chaussée de Charleroi 116
B-1060 Bruxelles
Tel.(02) 5 37 3100, Telex 21 347

Bulgaria
RUEN
Technisches Beratungsburo
der Siemens AG
uliza Rakowski 133
Sofia
Tel.87 93 31, Telex 22 763

Czechoslovakia
EFEKTIM a.S.
Technisches Beratungsbiiro
Siemens AG
Vaclavské namesti 1
CS-11000Praha 1
(P.0.B.457)
Tel.24 46 32, Telex 122 389

Denmark
Siemens Aktieselskab
Blegdamsvej 124
DK-2100Kopenhagen @
Tel.26 11 22, Telex 22 313

Finland
Siemens Osakeyhtio
Mikonkatu 8
SF-00101 Helsinki 10
(PL 8)
Tel. 107 14, Telex 12 465

France
Siemens S.A.
B.P. 109,
F-93203 Saint-Denis CEDEX 1
Tel. (16-1) 8 20 6120, Tx. 62 853

Great Britain
Siemens Ltd.
Great West House,
Great West Road
Brentford TW8 9DG
Tel. (01) 56891 33,
Telex 23176

Greece
Siemens Hellas E.AE.
Voulis 7
Athen 125 (P.0.B. 601)
Tel. 3243-211/19,
Telex 216 291

Hungary
Intercooperation AG.
Siemens Kooperations-
abteilung
Boszorményi ut 9-11
H-1126 Budapest
(P.O.B. 1525, Budapest 114)
Tel. 1549 70, Telex 22-4133

Iceland
Smith & Norland H/F
Naatan 4
Reykjavik (P.0.B. 519)
Tel. 383 20, Telex 20 55

Ireland
Siemens Ltd.
8, Raglan Road
Dublin 4
Tel. 68 47 27, Telex 5 341

Italy
Siemens Elettra S.p.A
Via Vittor Pisani 20
1-20124 Milano
(Casella Postale 4183)
Tel. 62 48, Telex 36 261

. Luxemburg
-

Siemens Société Anonyme
17, Rue Glesener
Luxembourg (P.B. 1701)
Tel. 497111, Telex 430

Netherlands
Siemens Nederland N.V.
Prinses Beatrixlaan 26
Den Haag 2077
(Postbus 1068)
Tel. 78 27 82, Telex 31 373

Norway
Siemens A/S
Dstre Aker Vei 90
N-Oslo 5
(Postboks 10, Veitvet)
Tel. 153080, Telex 18477

Poland
PHZ Transactor S.A.
ul. Olszewska 8
PL-00957 Warszawa
(P.0.B. 30)
Tel. 45 52 01, Telex 813 288

Portugal
Siemens S.AR.L.
Av. Almirante Reis, 65
Lisboa-1 (Apartado 1380)
Tel. 53 88 05, Telex 12563

Rumania
Siemens birou
de consultatii tehnice

Str. Jules Michelet Nr. 15-17,ap.5

Bucuresti
Tel.15 18 25, Telex473

Spain
Siemens S.A.
QOrense, 2
Madrid-20 (Apartado 155)
Tel.4 58 25 00, Telex 27 769

Sweden
Siemens AB
Norra Stationsgatan 63-65
Stockholm
(Fack, S-10435 Stockholm 23)
Tel. 22 96 80, Telex 1880/81

Switzerland
Siemens-Albis AG
CH-8001 Zurich
(CH-8021 Zirich,
Postfach 605)
LowenstralRe 35
Tel. (051)23 03 52, Telex52 131

Turkey
Simko Ticaret ve Sanayi A.S.
Meclisi Mebusan Cad. 55
Istanbul (Findikli)
[P.K. 64 Tophane)
Tel. 45 20 90, Telex 22 290

U.S.S.R.
Siemens Buro
Kalantschjevskaja Str. 21/40
Hotel sLeningradskaja¢
Zimmer 301
Moskau UdSSR
Tel. 2235257, Telex 7-413

Yugoslavia
Generalexport
Masarikova 5/XV
YU-11000 Beograd
(Postanski fah 223)
Tel. (011) 6858 55
Telex 11 287

Africa

Algeria
Siemens Algérie S.AR.L.
3, Viaduc du Duc des Cars
Alger (B.P. 224, Alger-Gare)
Tel. 639547, Telex 52817

Egypt )
Siemens Resident Engineers
Cheérif Street No. 26b
Cairo (P.0.B. 775)
Tel. 549 32

Ethiopia
Siemens Ethiopia Ltd.
Ras Bitwoded Makonen
Building
Addis Ababa (P.0.B. 5505)
Tel. 15 1599, Telex 21 052

Libya
Assem Azzabi, Tariq Building
Tripoli (P.O.B. 2583)
Tel. 38077

Morocco
Siemens Maroc S.A.R.L.
Rue Lafuente, Immeuble Siemens
Casablanca
Tel. 26 13 82/83/84,
Telex 21 914

South African Republic
Siemens (Proprietary) Limited
Corner Wolmarans and Biccard
Streets, Braamfontein
Johannesburg (P.O.B. 4583)
Tel. 725 2500, Telex 43-7721

Sudan
Electric & General
Contracting Co.
Barlament Street
Khartoum (P.0.B. 1202)
Tel. 80576

Tunesia
Sitelec S.A. Societe
d'Importation
et de Travaux d’Electricité
26, Avenue Farhat Hached
Tunis
Tel. 24 28 60, Telex 12 326

Zaire
Siemens Zaire S.P.R.L.
1222, Avenue Tombalbaye,
[B.P. 9897) Kinshasa 1
Tel. 243 74, Telex 377

America

Argentina
Siemens S.A.
Av. Presidente
Julio A.Roca 530
Buenos Aires
(Casilla Correo Central 1232)
Tel. 3004 11, Telex 121 812

Bolivia
Sociedad Comercial
& Industrial Hansa Ltda.
C. Mercado esquina Yanacocha
La Paz (Cajon Postal 1402)
Tel. 544 25, Telex 5261

Brazil
Siemens S.A.
BR-05069 Sao Paulo
Rua Cel. Bento Bicudo, 111
(Caixa Postal 1375,
Sao Paulo 1, SP)
Tel. 26026 11, Telex 21 636

Canada
Siemens Canada Limited
7300 Tuans-Canada Highway
Pointe Claire, Québec
(P.O.B. 7300, Pointe Claire
700)
Tel. (514) 6 95 73 00
Telex 5 267 300

Chile
Gildemeister S.A.C
Amunategui 178
Santiago de Chile
(Casilla 99-D)
Tel. 8 25 23, Telex SGO 392

Colombia
Siemens S.A.
Carrera 65, No. 11-83
Bogotd 6
(Apartado Aéreo 801 50)
Tel. 614077, Telex 44 750

Mexico
Siemens S.A.
Calle Poniente 116, No. 590
Mexico 15, D.F.
(Apartado Postal 15064)
Tel.56707 22, Telex17 72 700

Uruguay
Conatel S.A.
Montevideo
Ejido 1690
(Casillade Correo 1371)
Tel.91 73 31, Telex 434

D-6800 Mannheim 1
N7.18

Postfach 20 24

Tel. 2 96-1

Telex 4 62 261

D-8000 Munchen 80
Richard-Strauss-Strake 76
Postal adress:

D-8000 Minchen 2
Postfach 2021 09
Tel.9221-1

Telex 529421

U.S.A.
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08830
Tel. (201) 4 94-1000
Telex WU 84-4491, 84-4492

Venezuela
Siemens S.A.
Avenida Principal,
Urbanizacion Los Ruices
Caracas 107
(Apartado 3616, Caracas 101)
Tel. 34 85 31, Telex 25 131

Asia

Afghanistan
Siemens Afghanistan Ltd.
Alaudin, Karte 3
Kabul (P.0.B. 7)
Tel. 414 60

Bangla Desh
Siemens Dacca
74, Dilknsha Commercial Area
Dacca
(P.O.B. 33, Ramna, Dacca)
Tel. 24 43 81, Telex 4824

Burma
Siemens Resident Engineer
185-187, Maha Bandoola
Street
Rangoon (P.O.B. 1427)
Tel. 10522, Telex 2009

Hong Kong
Jebsen & Co
Prince’s Building, 23rd floor
Hong Kong (P.O.B. 97
Tel. 52256111, Telex HX 3221

India
Siemens India Ltd.
Head Office
134 A. Dr. Annie Besant Road,
Worli
Bombay 4000 18 (P.0O.B 6597)
Tel. 37 99 06, Telex 011-2373

Indonesia
Siemens Indonesia
Kebon Sirih 4
Jakarta (P.0.B. 2469)
Tel. 51051, Telex 46 222

Iran
Siemens Sherkate
Sahami (Khass)
Kh. Takhte-Djamshid No. 32
Siemenshaus
Teheran 15
Tel. 6141, Telex 2 351

Japon
Nippon Siemens K.K.
Furukawa Sogo Building,
5th floor
6-1, Marunouchi, 2-chome
Chiyoda-ku
Tokyo 100
(Central P.O.Box 1144
Tokyo 100-91)
Tel. (03) 2140211,
Telex 22 808

Jemen
Tihama Tractors
& Engineering Co. Ltd.
Sana‘a (P.O.B. 49)
Tel. 24 62, Telex 217

Korea (Republic)
Siemens Electrical
Engineering Co. Ltd.
75, Susomun-dong,
Sudaemun-ku
Seoul (I.P.O.B. 3001)
Tel. 24 15 68, Telex 2329

D-8500 Niirnberg 1
Van-der-Tann-Str. 30
Postfach 24 29

Tel. 6 54-1

Telex 6 22 251

D-6600 Saarbriicken 3
Martin-Luther-Stralke 25
Postfach 359

Tel. 30 08-1

Telex 4 421 431

D-7000 Stuttgart 1
Geschwister-Scholl-StraRe 24
Postfach 120

Tel. 20 76-1

Telex 7 23 941

Kuwait
Abdulla Fahad Al-Mishan
Building, Al-Sour-Street
Kuwait, Arabia (P.O.B. 3204)
Tel. 42 33 36, Telex 2131

Lebanon
Ets. F.A. Kettaneh S.A.
(Kettaneh Fréres)
Rue du Port
Immeuble-Fattal
Beyrouth (B.P 242)
Tel. 22 11 80, Telex 20614

Malaysia
Guthrie Waugh Engineering
(Malaysia) Sdn. Berhad
17, Jalan Semangat
Petaling Jaya (P.0.B. 30)
Tel. Kuala Lumpur 77 33 44,
Telex Gutwaugh KL 385

Pakistan
Siemens Pakistan
Engineering Co. Ltd.
llaco House,
Abdullah Hareon Road
Karachi (P.O.B. 7158)
Tel. 51 6061, Telex 820

Philippines
Engineering Equipment, Inc.
Machinery Division,
Siemens Department
2280 Pasong Tamo Extension
Makati, Rizal
(P.O.B. 699-M, Makati
Commercial Center)
Tel. 8540 11/19, Telex EEC 3695

Saudi Arabia
E.A. Juffali & Bros.
Head Office
King Abdul-Aziz-Street
Jeddah (P.0.B. 1049)
Tel. 22222, Telex 30

Singapore
Guthrie Engineering (Singapore)
Pte. Ltd.
Electrical
& Communications Division
41, Sixth Avenue,
Bukit Timah Road
Singapore 10
(P.O.B. 495, Singapore 1)
Tel. 66 25 55, Telex 21 681

Syria
Syrian Import
Export & Distribution
Co., S.A.S. SIEDCO
Port Said Street
Damas (P.O.B. 363)
Tel. 1 34 31/33

Taiwan
Delta Engineering Ltd.
42, Hsu Chang Street,
8th floor
Taipei (P.0.B. 58497)
Tel. 36 21 26/29, Telex 21 826

Thailand
B. Grimm & Co. R.O.P
1643/4, Petchburi Road
Bangkok (P.O.B. 66)
Tel. 54081, Telex 2614

Australia

Australia
Siemens Industries Ltd.
544 Church Street, Richmond
Melbourne, Victoria 3121
Tel. 4202 91, Telex 30 425

New Zealand
175 The Terrace
Wellington 1
P.O.B. 4145
Tel. 463 65
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