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1. General description

This 20/2 kW VHF band [ll television transmitter contains two
separate amplifier chains, one for vision the other for sound
signals.

The standard version is designed for operation in accordance
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 IF assures the transmitter meets high qual-
ity requirements with excellent long-term stability. The lower
signal level stages up to 20 W output power incorporate silicon
transistors, the power stages tetrodes. Both the picture and
sound amplifier and diplexer combining unit can be tuned over
the entire band Ill range of 174 to 230 MHz. Before delivery,
they are tuned to a fixed channel.

The transmitter is suitable for two-tone transmission according
to the IRT 2-carrier-process.

The layout of the equipment, the electrical and mechanical
construction and safety devices are all in accordance with the
specifications of VDE (Union of German Electrical Engineers)
and the IEC.

Forced air cooling only is employed. The transmitter operates
from a three-phase 380/220 V +3%, 50 Hz mains. For mains
variations greater than 3%, a mains regulator is required. This
is not supplied as part of the transmitter.

2. Special features

Latest ideas in semiconductor drivers for vision and sound
transmission and in air-cooled tetrode amplifiers in the driver
stage vision and in both the high performance final stages for
vision and sound.

Three tube stages, but only two types of tubes because driver
stage vision and amplifier stage sound are fitted with tubes of
the same type.

Modulation in vision and sound section at a fixed intermediate
frequency at low power level.

Common subcarrier frequency generation for vision and sound
section by incorporated guartz oscillator.

Operation with precision offset conditions possible.

Sound section prepared for mounting of equipment suitable
for two-tone transmission in accordance with IRT 2-carrier-
process.

Driver vision sound-assembled as independent units in one
“cabinet”.

Comfortable servicing provided by modular construction
using slide-in cassette systems for the functional units of the
prestages vision/sound and of the control panels.

Clear and logical menitoring of operations and interlocking.

Non-volatile storage of major faults at power failure; total of 49
memory locations.

Exclusive use of silicon semiconductors in the driver interlock-
ing equipment and power supplies.

Electronically regulated supply voltage for the driver from
clocked switched-mode power supplies in the slide-in cassettes
and in the semiconductor linear amplifiers.

The high voltage power supply units contain silicon rectifiers
with controlled breakdown voltage.

Individual electronic control of control grid and screen-grid
voltage for each tube.



Driver stage vision

3. Construction

The transmitter is built according to the “modular packaging
system". Simple assembly of the transmitter by means of easily
unbolted cabinets, and mounting of the driver stage and the
final amplifier vision/sound on units that are easily wheeled out
on castors.

Cooling air can be supplied either through the top of the
cabinets or through the floor plates, depending on the cus-
tomer’s requirements.

The transmitter can be set up on a solid flat floor, without in-
termediate floor. Small size permits setting up in a container as
a mabile transmitter.

All assemblies, with the exception of the necessary external
cooling equipment, are housed in cabinets.

The transmitter consists of the following cabinet units:
Driver vision/sound, BTV (cabinet V)

including semiconductor linear amplifiers for vision and sound
together with control panel for switching on transmitter and
interlocking.

The structural units are fitted in a “frame V1" and are fixedly
cabled together. “Frame V1" occupies the upper half of
the cabinet. The lower half contains

Driver stage (cartiage D)

with vision driver amplifier LV1 using tetrode YL 1057 complete
with power supply and equipment.

Final stage vision/sound, BTE (cabinet E)

with the power amplifiers, i.e. the 20 kW vision amplifier stage
LV2 using tetrode RS 2026 CL, and the 2 kW sound amplifier
stage LV3 using tetrode type YL 1057 together with power
supplies.

RF combining unit, KE (cabinet K)

with diplexer vision/sound for 20/2 kW and RF changeover
panel. The vision/sound diplexer occupies the lower third of the
cabinet. The remaining space is at the client's disposal for
housing such things as measuring equipment.

Cooling equipment
consisting of filters, blower and piping up to 5 metres long.

In view of the noise produced, the cooling equipment should
not be housed in the transmitter room but rather in an adjacent
sound-absorbing one.
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The good long-term stability of the operating conditions makes
the transmitter ideally suited for unmanned operation. A remote
control system issues instructions to the transmitter and sends
the status information back to the control centre. When the
transmitter is manned. it is controlled by press buttons on the
control panel (in the first cabinet).

An interlock loop ensures that no damage can be caused by
any incorrect commands. Control knobs and sliders. which
must be adjusted from time to time, are arranged in such a
way that the operator is in no danger whatsoever.

The mode of construction guarantees that conductors. switch
points, and connectors which carry line voltage or voltages
greater than 42 V are out of reach and, where necessary. are
mechanically locked. Thus, the front doors can be opened, by
the operators without any danger. A visible key interlock
breaker in accordance with IEC recommendation 215-1. as-
sures that before any action required for servicing. for example,
the energy sources are shorted and grounded.

The transmitter is fitted with all instruments necessary for con-
tinuous monitoring and measurement of operating voltages and
currents. In addition to the above instrument panel, the front
panels of some slide-in units also contain — where necessary —
measuring instruments. Visual displays and signal lamps in-
dicate disturbances and deviations from normal functioning of
individual stages.

The quality of the transmitted video and audio signals can
be checked at various points. Thus, for example, the video
frequency pre-corrector has additionally decoupled 75 ohm
control outputs for the connection of video frequency test
equipment. The IF and RF power stages are provided

with directional couplers for the connection of IF and RF test
instruments with 50 ohm input impedance.

Extended monitoring of operation is possible on a separate test
rack in the transmitter. This rack can accommodate such things
as VF picture gear, VF oscilloscope, Nyquist-demodulator, etc.

-
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Prestage vision/sound

4. Mode of operation
Driver vision/sound, BTV (cabinet V)

The driver vision/sound supplies completely processed vision
and sound signals at the power levels and with the pre-correc-
tion required to directly drive the transmitter's vision/sound final
power amplifiers. The driver stages can be subdivided into:

driver stage vision
driver stage sound
linear amplifier vision/sound

Semiconductor prestage

The modular units of the vision/sound section are constructed
in the form of plug-in cassettes, which are grouped together in
a cassette system with associated power supplies. The com-
mand and signaling lines are made via flexible cables with
multiple plugs.

A small front panel is provided beneath each row of slide-ins.
The video, audio, and intermediate frequency outputs and
measuring points are brought out to readily available points on
the front panels. The front panel also contains a control instru-
ment with a measuring point selector switch for control of the
operating values. The space behind these front panels contains
the output filters and the video frequency receiver pre-correc-
tion.

The vision and sound branches have monitors that derivate
measuring values for the output power and contain threshold
switches. These monitors also check the sync pulses in the
video signal.

The linear amplifiers for vision and sound are constructed
on similar lines and are located with the power supply in a
common slide-in unit.

Driver stage vision

The video signal is fed to the vision modulator via a vision am-
plifier and a delay equalizer. The vision amplifier has two
equivalent inputs for a nominal input voltage of 1 Volt peak-
to-peak and a level controller, a white level clipper that can be
switched off and a circuit for black level blanking. For level
control and measuring purposes a measuring output is avail-
able. Between the vision amplifier and the vision modulator there
is a passive all-pass network for pre-equalization of the re-
ceiver delay errors. This receiver delay equalization can be
bypassed. The intermediate frequency is modulated with the
video signal in the vision modulator. The unmodulated inter-
mediate frequency is produced by a quartz controlled generator
located in a thermostat of the vision modulator unit. The modu-
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lated IF signal then passes through the vestigial sideband

filter housed in an individual cassette. This unit can easily be
exchanged if transmission according to a different standard is -
required. The next delay equalizer in the signal path equalizes
the group delay variation in the vestigial sideband filter. A
further delay equalizer is available for equalizing the transmitter
delay (vision/sound diplexer). The output voltage from the sec-
ond delay equalizer is regulated to a constant amplitude. The
signal now passes through the IF pre-corrector that provides

a high degree of linearization of the non-linearities in the trans-
mitter (rise time and phase) especially in the power amplifier.
The resulting signal now passes to the frequency converter
where it is converted to the required channel or transmission
frequency. The frequency converter contains a filter that pro-
vides sufficient suppression of undesired product frequencies.
the oscillator frequency and the auxiliary frequency.

The following 3/3 watt stages are broadband over the com-
plete frequency range. The RF signal is then fed to the linear
amplifier via a narrow-band filter centred on the operating
frequency.

Driver stage sound

The driver stage sound contains the sound modulator that pro-
duces the frequency modulated sound intermediate frequency. -
For the purpose of frequency stabilization this IF signal is fre-
quency modulated via a phase comparator in such a way that

the frequency difference between vision and sound carriers is
maintained equal to the line frequency (15 625 Hz). In this way
disturbances of the picture by an unmodulated sound carrier

during pauses in transmission can cause no moving Moiré

fringes at the receiver. If the sync pulses should be lost,
synchronization passes automatically to the vision IF carrier.

Linear amplifier

The transistor linear amplifiers raise the vision and sound sig-
nals each to 20 watts required to drive the power amplifiers.
Each linear amplifier is housed in a slide-in module.

Frequency preparation

The auxiliary frequency needed for frequency conversion
originates in a self-excited VHF oscillator whose frequency is
controlled in a phase locked loop by the frequency of a quartz
oscillator. The frequency determining elements are kept tem-
perature-stable by a thermostat.

A special distributor amplifier (RF buffer amplifier) is used to
split the VHF signal into the vision and sound sides.

Precision offset of the oscillator circuit is made possible by
special additional equipment that can be housed in the sound
cassette system.
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Block diagram
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Control panel with fault memory

Interlocking and monitoring of transmitter

Below the driver slide-in units there is the slide-in cassette unit
“control panel” with switches and interlocks for the individual
transmitters.

Driver stage D

The driver stage consists of driver amplifier LV1 with associ-
ated power supply and RF measuring equipment. All structural
units are mounted on sliding frames. This mode of construction
allows the driver stage to be wheeled into either the driver
stage cabinet or the combining unit cabinet as circumstances
require. There is no provision for the operation of the amplifier
while the unit is withdrawn.

The vision driver amplifier can be tuned over the entire band Il
frequency range. The YL 1057 tetrode is operated in grounded
control grid circuitry.

The cavity is cooled by forced air convection, the differential
pressure being monitored by a membrane type air-pressure
switch.

The anode circuit cavity is subject to the IEC safety lock
system.

The power supplies are separated into individual units for
heater voltage, control grid, screen grid and plate voltages. The
voltages for control and scizen grids are controlled by transis-
torized series regulators. An excess current protection circuit
with a folding characteristic protects not only the tetrode but
also the power supplying network.

The high voltage rectifier for the plate voltage comprises
rectifier elements with “avalanche characteristic” in three-plate
bridge circuitry. Special measures have been taken to ensure
that when the supply is switched on the filtered output voltage
rises smoothly up to the desired value without overshoot.

Any excess of plate current is registered by a DC transducer
operating on the magnetic amplifier principle. In series with
the DC transducer and in parallel with the tetrode there is a
protective spark gap.

Measuring equipment

All important voltages and currents in the tube vision driver
amplifier and the RF forward and reflected power at its output
are monitored and indicated. The air temperature at the inlet
and outlet to the cavity is displayed.

In order to monitor the control power coming from the vision
driver there is a measuring directional coupler equipped with

8

diode probes for indicating forward and reflected power. This
directional coupler is located behind the circulator at the
entrance to the vision driver.

The instruments for indicating the vision driver power are lo-
cated in control panel E2 of the vision/sound final stage. The
forward and reflected powers are monitored by limit indicators.

A free measuring point is provided at the output of the vision
driver amplifier LV1 by means of a directional coupler with
equal forward and reverse coupling coefficients.

Control panel V3

The control panel unit is constructed in the form of a slide-in
cassette unit and is located in “frame V1" of the vision/sound
driver cabinet. It contains the switching, monitoring and inter-
locking devices for the driver and final stages of the tetrode
amplifiers of a single transmitter and also devices for the indi-
cation of operating conditions in the supervisory “central control
panel P2" in the automatic changeover unit P. Logic circuits
and timing elements ensure a reliable operating state and pro-
tect the tubes and other components in the event of distur-
bances.

Dynamic disturbances, such as switching off the transmitter by
RF reflection or excess plate current monitoring devices, will
cause a permanent interruption of the power supplies if three
such disturbances occur within 20 s. Static disturbances such
as failure of power supply voltage lead to an interruption of the
interlocking process if they occur during the start-up procedure
or to an immediate permanent interruption if they occur during
transmission.

A storage unit with 49 non-volatile fault memories indicates
disturbances in the driver stages and final stages and in their
power supplies. In order to facilitate trouble-shooting, logic
circuitry ensures that only disturbances directly responsible for
a failure are stored.

The status of the memory is indicated by a two-digit LED nu-
merical illuminated display. Four polarized relays per digit serve
as storage elements. This measure also offers floating contacts
for connecting a printer or a remote control unit which outputs
BCD coded digits pertinent to a fault.

Apart from the signal memory relays and counters, the control
panel contains only semiconductor circuits. For logic operation
integrated circuits of the low speed noise-immune logic series
FZ 100 (Siemens) are used and operational amplifiers for the

analog to digital converters.

Preference has been given to units that have already been



proved in large-scale arrangements such as electronic trans-
mitting systems.

The circuits are designed in order to achieve the maximum
possible immunity to static and dynamic disturbances.

Amplifier stage vision/sound, BTE (cabinet E)

This cabinet contains the sliding assembly unit that can be
wheeled out with “vision/sound amplifier E3" consisting of the
cavities “vision amplifier LV2" as 20 kW final stage vision and
“sound amplifier LV3" as 2 kW final stage sound. It also con-
tains the associated power supplies and monitoring equipment,
the RF measuring and monitoring equipment together with the
key-operated |IEC interlock with the visible separation point on
the earthing circuit breaker. It is not provided to operate the vi-
sion/sound amplifier E1 outside the cabinet.

At the top of the cabinet there is the detachable “instrument
panel E2" with the limit indicators for monitoring the forward
and reflected power of “driver stage D" and "vision/sound
amplifier E3".

The 20 kW vision power amplifier employs a tetrode type

RS 2026 CL whereas both the 2 kW sound power amplifier and
the vision driver stage use a YL 1057 tetrode. All tetrodes are
operated in grounded control grid circuitry.

All cavity circuits are tunable over the entire band IlI.

In the conductor lines to the RF inputs of the cavity amplifiers
there are circulators present in order to provide one-way cou-
pling to the vision driver amplifier and the sound driver stage.
The cavities are air cooled. The differential air pressure is
monitored by a membrane air pressure switch.

The anode cavity resonators are also included in the IEC
safety switch system.

The vision/sound final stage following the key-operated mains
circuit breaker is the mains connection point for the individual
transmitter. The corresponding mains distribution points are
isolated by automatic switches in the automatic controller.

The mains power supplies for heater voltage, control and
screen grid voltage and plate voltage are separated into vision
and sound units. The control and screen grid voltages are
electronically stabilized by transistorized, short-circuit protected,
voltage regulators.

The high voltage rectifiers for the plate voltages are in three-
phase bridge circuitry using avalanche type diodes. Care has
been taken to ensure that when the supply is switched on the
filtered output voltage rises aperiodically to its desired value.

Measuring equipment

All important voltages and currents in the tube amplifiers
vision/sound and the RF forward and reflected power at their
outputs are monitored and indicated. The exit air temperatures
of the cavities are displayed separately. For monitoring the RF
output power, directional couplers are used to couple RF
voltages out.

The voltage proportional to the output power is evaluated and
rectified in the control section of the prestage. The rectified
voltage is used to indicate the output power at the meters with
limit indicators at the top of the final stage cabinet. The voltage
proportional to the reflected power is subject to peak rectifica-
tion in the rectifier probe screwed onto the reverse flow con-
nector of the directional coupler. Meters equipped with limit
indicators also indicate the reflected power of the final vision
and sound stages.

The transmitter is cut off automatically via the limit instruments
if power decreases or if the reflected power is too high. The
cut-out thresholds for forward and reflected power, easily to be
set from the front, can be directly read on the power scales at
marked points.

Directional couplers with equal attenuation in both directions
are mounted behind the vision and sound power amplifiers to
provide free measuring points.

Safety devices

Each transmitter has its own safety system in accordance with
IEC recommendation 215-1. This provides for mechanical
locking of the parts carrying high tension. These parts are
either firmly bolted or, when access is required, provided with
key-locking cover panels.

The key locking part includes: both mains circuit breakers in
the automatic changeover unit (cabinet P), the grounding
switch for driver stage D and vision/sound final stages (cabinet
E), and the anode cavity circuits of power amplifiers LV1 to
LV3. Each transmitter requires only one key.

The key is only released after the mains has been switched off
by the mains circuit breaker. Then the same key can be used
to unlock the grounding switch in the driver stages or in the
vision/sound final stages. Then rotation of the appropriate
grounding switch into the position marked “filter circuit
grounded” releases the mechanical lock on the anode circuit
cavity of the driver stage or of the vision/sound final stage.
These can now be opened without danger for such purposes
as routine maintenance or replacement of CRTs.

Measurement and control equipment

Each unit is provided with measurement and test points for
monitoring most of the important voltages, currents and power
levels.

|
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Diplexer vision/sound

The RF forward and reflected powers are indicated on the
instrument panels of the vision/sound final stage and of the
combining unit.

There is a separate control panel with multimeter associated
with each CRT. According to the selector switch setting. the
meter can indicate grid voltage, screen grid voltage, plate volt-
age, screen grid current or plate current. The excess current
switch-off is actuated by a dc measuring probe. The control
panel also contains the counter for indicating excess current.
A test current can be fed via a socket into the test winding of
the DC transducer in order to determine the threshold of the
excess plate current switch. This threshold can be determined
with great precision using the potentiometer arrangement
supplied with the standard accessories. The arrangement
comprises the so-called “test set 1" and a "multizet”.

Cooling of transmitter

Forced air cooling circuits are necessary in order to remove
the heat caused by the plate power dissipation in the tetrode
amplifiers and for the cooling of other thermally loaded parts
in the cabinet of the final stages.

A pressure and extraction blower supplies fresh air through an
air filter to the equipment parts to be cooled and extracts the
heated air out of the closed cooling system.

Suitable choices of the inlet and outlet air flow rates guarantee
that the cabinets are under slight excess pressure in order

to hinder any penetration of unfiltered air that could cause
accumulation of dust in the cabinets. The size of the air
conditioning unit is chosen to suit particular requirements

of the transmitter location.

Combining unit vision/sound, KE (cabinet K)

This cabinet unit contains instrument panel K1 and the
vision/sound diplexer with the RF changeover panel. Space
above the vision/sound diplexer is available for general use,
e.g. for measuring equipment.
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The power delivered by the final stages for vision and sound
is delivered via the vision/sound diplexer to the common
antenna outlet without any interaction.

The vision/sound diplexer is built in the form of a coaxial bridge
coupler and can be tuned over the entire band Il (174 to

230 MHz). For throughputs in excess of 20/2 kW forced air
cooling is provided. Detuning due to temperature changes is
negligibly small. This performance is produced by a pair of
matched sound rejection filters. The input impedance values of
the diplexer are thus approximately constant in the respective
rejection ranges.

An improvement in bandpass characteristic in the vision
channel frequencies is achieved by filters with adjustable
matching inductance in order to increase the side steepness
of the rejection bands.

Supervision of transmitter operation is facilitated by a direc-
tional coupler with rectifier probes at the RF output of the
vision/sound diplexer that indicates the matching of the trans-
mitter to the antenna. If the reflected power on the RF line
from the vision/sound diplexer to the antenna exceeds due to
mismatching a set value, the RF carrier interlock is released
by the limit indicator on the reflected power meter.

Moreover, there are two directional couplers with matched
attenuation coefficients connected to test points as well as one
directional coupler for the connection of a television instrument
demodulator.

The RF switchover panel above the vision/sound diplexer
enables switching operations of the output of the transmitter.

The following switching operations are possible;

a) Output of vision/sound diplexer (WA) to antenna (A) which
is the normal setup.

b) Output of vision/sound diplexer to dummy load (KA) or to
a bypass circuit:
In the case of double transmitters, it is possible to bypass
the motor driven RF switch in the automatic changeover
unit and to switch the output of the vision/sound diplexer
directly into the RF switching device.




The available RF circuits in the vision/sound diplexer enable

the following arrangements:

a) Output of vision transmitter (B) to dummy load (KA) or to
antenna (A).

b) Output of sound transmitter (T) to dummy load (KA) or to
antenna (A).

Automatic changeover unit with passive load, SAW
(cabinet P)

The operation of unmanned stations requires equipment that
automatically switches over to reserve or spare sections in the
event of failure of interruption. In the case of a double trans-
mitter there are two complete identical transmitters “a” and “b”
which are operated according to the principle of passive
reserve switching, thereby producing a high degree of “avail-
ability” in the whole installation.

While the operating transmitter is connected to the antenna via
the motor driven switch, the reserve transmitter is connected
to the dummy load and can thus be tested and serviced. When
an interruption occurs in the operating transmitter, the service
is automnatically switched over to the reserve transmitter which
immediately takes over the program without any deterioration
of quality and with the normal power. The output of the previ-
ously operating transmitter then passes through the RF switch
to the dummy load and can be checked.

The two transmitters are identical. The choice of operating and
reserve transmitter is entirely arbitrary. The entire transmitter
can be remotely controlled.

Cabinet P includes the central changeover unit. where, in the
case of a double installation, those parts are combined which
are common to both transmitters. The various subassemblies
are as follows:

Lamp panel P1

with the bank of lamps for indicating the operating state of the
double unit and of the automatic changeover unit.

Central control panel P2

with the switch panel for local and remote operation, automatic
changeover, and the transmitter preselector with the control
logic for the RF switch.

Cross connection unit P3

with the central connections for transmitter control cables and
remote connections for commands and communication.

RF two-way switch P4

with motor drive for switching the outputs of transmitter “a” or
“b" to the antenna and the dummy load.

Mains distribution unit P5

with the key-locked circuit breakers for transmitters “a” and “b”

and the “third mains”.

The cassette unit “central control panel” contains those sub-
assemblies which have priority over the switching devices in
the individual transmitters, such as “preselection of operating
transmitter”, “switching in of operating transmitter”, and
“automatic changeover”.

If the control panel is switched from “local operation” to
“central” then the control instructions of the whole installation
become possible only from the “central control panel”. The
commands from the remote equipment arrive here also if

the appropriate operations mode switch is in the position
“remote”.

The “automatic changeover unit” causes an automatic change-
over from the operating transmitter to the reserve transmitter

if any command for a particular switch state is not obeyed or

if the prescribed output power of either the vision or sound
transmitter is not achieved.

There are two main groups of failure types:

a) If the output power of the final stage gradually decreases
because of, say, aging of the CRT until the power drops
below the threshold value, then first the reserve transmitter
power supply is switched up to the normal value with the
carrier lock still in operation. In this way the interruption of
transmission is limited to two seconds, even when the
reserve transmitter is not on standby.

b) In the case of interruption to the power supply the
changeover of transmitters is instantaneous. If the reserve
transmitter is running in standby state, the maximum
possible disruption of transmission is 7 s.

The status of the double transmitter switching is indicated by
a block of indicator lamps, even when the cabinet doors are
closed.

Apart from the power supplies with rectifiers and smoothing,

the “central control panel” has only semiconductor circuits as
functional units. The logic functions employ Siemens FZ 100

low speed noise-immune integrated circuits.

The “cross connection unit” is a separate module but function-
ally a part of the central control panel. Here the lines from both
transmitters, from the RF switches and from the remote control
are branched and sent to the cassette support.

The cabinet has spare space to be fitted with equipment
especially required by the customer, e.g. a water-cooled
dummy load with calometric power measuring equipment or
an air-cooled dummy load.

The mains power distributor contains not only the interlocked
circuit breakers for transmitters “a” and “b" but also a socket
for the motor of an air-cooled dummy load. An associated
phase monitor protects the motor if one mains phase should fail.

Automatic changeover unit
with incorporated dummy load




Installation advice

Installation in cabinets

Together with associated power supplies all transmitter stages.

such as prestages vision/sound, driver stages, and amplifiers
vision/sound, instrument and lamp panels, control panels,
diplexer vision/sound, RF changeover panel. the mains dis-

tribution units and the dummy load are housed in the cabinets,

performed as separate subassemblies. i.e. the transmitter is
built according to the so-called modular packaging system.
This enables one to modify the normal mode of installation
in order to meet any special requirements due to the nature
of the transmitter room.

The transmitter is free standing in the transmitter room with
access to the rear. The rear panels can be easily removed
using a switch room high voltage spanner.

Since the units are on casters, access from the rear is not
imperative. This is valuable when the transmitter is mounted
in a vehicle as a mobile station.

The transmitter can be mounted on flat ground or above an
underfloor space, as required; cooling air can be admitted
either from below or from above.

The cabinets can be disassembled, the size of the separate
parts allowing transport in containers or by air freight.

None of the external cooling devices is included in the
cabinets. These require mounting arrangements that take the
local architectural conditions into account.

Skt

oW~ Oh WD~

Vision/sound prestage
Vision/sound final stage
Combining unit

Circuit breaker

Air filter

Radial blower (inlet air)
Axial blower (exhaust air)
Regulator

Dummy load

Air shaft

Air mixing circuit

Example of cooling from above transmitter
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Example of cooling from below transmitter

Example of cooling via underfloor space

13



5. Electrical data for CCIR standard B

General

RF output power of single and double transmitter
Power ratio vision to sound

Frequency range

Transmitter tuning range
Video frequency modulation bandwidth of vision channel

Mode of operation

Color systems

Frequency deviation at 100% modulation
Maximum frequency deviation
AF modulation bandwidth

Cooling
Cooling agent

Allowable temperature range in

transmitter room

Cooling air at entrance to transmitter
for specified performance

Maximum allowable relative humidity
in operating room

Warm-up period

RF output power and power consumption

Nominal output power
Vision transmitter (sync. peak power)
Sound transmitter (carrier power)

Mains supply’)

Power consumption including blower

a) 20/2 kW
nominal power
white level

b) 20/2 kW
nominal power
black level

c) Operating transmitter with
20/2 KW nominal power to antenna
Reserve transmitter with 20/2 kW
nominal power on dummy load;

black level

Phase loading
Fuses (NH fuse)

Blower
Air inlet
Air outlet

Mains voltage regulator

Heat dissipation

Operating and reserve transmitter unit 20/2 kW
Nominal power switched on:

a) into transmitter room

b) into cooling room

20/2 kW
10:1 0or 20:1

174 to 230 MHz (channels 5 to 12)

0 to 5 MHz

Vision: A5C (negative)

Sound: F3

NTSC, PAL, SECAM

+ 50 kHz
= 70 kHz
30 to 15000 Hz

Air
+5 to +45°C

+10 to +45°C

90% at max. +26°C

= 30 min

Single transmitter

=20 kW
>2.0 kW

3x380/220 V
+3%

50 HZ = 5%

approx. 32 kVA
cos ¢ = 0.93

approx. 45 kVA
cos ¢ = 0.93

max. 65 A
3x80 A

7.5 kW
0.75 kW
3x20 kVA

=24 kW
= 1.0 kW

Double transmitter

=20 kW
=2.0 kW

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

approx. 32,5 kVA
cos ¢ = 0.93

approx. 45,5 kVA
cos ¢ = 0.93

approx. 90.5 kVA
cos ¢ = 0.93

max. 130 A
2x(3%80 A)
or3x125A

2x7.5 KW
2x7.5 kW

2% (3% 20 kVA)
or 3x40 kVA

= 4.8 kW
= 2.0 kW

Reserve transmitter

running in
standby state

1) Larger mains voltage fluctuations necessitate a mains voltage regulator to be connected in series.

14
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Vision transmitter

Output power
measured at output of the vision/sound diplexer

Termination
The output of the transmitter
is designed for unbalanced connection with

Max. allowable return loss
of the load impedance

Mode of operation
Amplitude negative modulation
with partial suppression of the lower sideband

Method of modulation

Freguency
Setting accuracy

Max. deviation of carrier frequency
generated in transmitter over 3 months

Intermediate frequency
External drive
Input for channel and IF
Input voltage for channel and IF
External channel modulation

Switchover “local/external”

Number of inputs
Video frequency input
Return loss of VF input for frequencies
up to 6 MHz
Video input voltage for color composite signal

Cross-talk rejection between both
VF inputs for frequencies up to 6 MHz

Preservation of black level
Modulation failure

White level clipper

White level clipping

VF group delay frequency response
Inherent delay

a) without receiver pre-correction
without sound trap in demodulator

b) with receiver pre-correction
without sound trap in demodulator

Delay difference between luminance and color
signal (referred to 20 T — pulses)

a) without receiver pre-correction
without sound trap in demodulator

b) with receiver pre-correction
with sound trap in demodulator

Intercarrier signal-to-noise ratio (up to 100 kHz modulation
and unmodulated sound transmitter)

Linearity -
Linearity m = =M1

Smax

for frequencies from 0.5 to 4 MHz in the modulation range

from 10 to 75%

Linearity for color carrier frequency 4.43 MHz in the

modulation range from 10 to 87.5%

= 20 kW

50 @

= 18 dB

A5C

Intermediate frequency modulation, IF vestigial
sideband filter with separate group delay equalization,
delay equalization for transmitter distortion and

IF amplitude and phase correction.

better than + 50 Hz

+ 150 Hz
38.9 MHz

50 Q unbalanced
Vims = 057 t6:1 ¥

fo=Ue + 1) o from 71.383333 MHz
: to 87.716666 MHz

automatic switchover of the regulating voltage at
precision offset mode of operation

2 (to be switched over locally or externally)
75 Q

= 34 dB
Vpp = 1V positive + 3 dB adjustable

= 56 dB
black level blanking without deterioration of sync signal

arbitrarily long duration allowable. Normal state
resumed automatically after resumption of modulation.

can be switched off
can be adjusted

within + 35 ns

within + 50 ns referred to ARD standard
curve with 400 ns at 4.8 MHz

< 3%

< 4%

= 38 dB relative to 30 kHz deviation



Deviation of the differential phase run of the

peak voltage at transmitter output in the modulation range

from 10 to 87.5% at 4.43 MHz

Audio frequency transient (tilt) when modulating by 50 Hz
square wave in the modulation range 10 to 75% of the sync

pulse

AM signal-to-noise ratio relative to black-white step 10/75%

a) Hum (up to 1 kHz)
b) Noise (100 kHz to 5 MHz, unweighted)

Spurious emission
a) Harmonics

b) Spurious (inherent combination signals
outside the vision channel)

Sound transmitter

RF output power
measured at output of vision/sound diplexer

Termination
The output of the transmitter is designed for
unbalanced termination with

Max. allowable return loss of the
load impedance

Mode of operation
Frequency modulation

Method of modulation

Frequency
Setting accuracy

Centre frequency deviation at modulation
up to = 50 kHz deviation

Intermediate frequency
a) for sound channel 1
b) for sound channel 2

External drive

Number of AF inputs

AF input

Adjustment range of AF input voltage

Gradation of input divider

AF frequency response between 30 and 15.000 Hz
Distortion factor between 40 and 15,000 Hz

Intermodulation
d2
ds

Noise modulation

Unweighted FM voltage (referred to 30 kHz deviation

with fmoa = 500 Hz) for 40 to 15,000 Hz

Weighted FM voltage (referred to 30 kHz deviation
with 4 = 500 Hz)

Unweighted AM voltage (referred to 1009% AM)
asynchronous

Spurious emission
Harmonics

Subsidiary waves (inherent combination
signals outside the operating channel)

16

IA
I+
(&)

43 dB (peak rating)
56 dB (rms rating)

v v

IA

1 mw

IA

1 uW

IV

2 kw

50 Q

= 18 dB

F3

Intermediate frequency modulation (F3) synchronized
with line frequency

better than + 50 Hz

+ 150 Hz + KAglines
(K = 352 for 33.4 MHz sound IF)

33.4 MHz (Standard G)
33.158 MHz

as in vision transmitter

1
Input for second sound channel prepared

= 2000 Q balanced (600 Q2 on request)
3-pole socket similar to DIN 41 524
with lock

—4 to +8 dBm for =50 kHz deviation
continuous
within = 1 dB referred to 500 Hz

= 1% referred to 50 kHz deviation

1A

0.6%

=1%

A

= 60 dB

= 63 dB

v

50 dB

IA
=]
=

IA

1 uW



Diplexer vision/sound

Throughput
Vision transmitter peak power

Vision transmitter rms power
Sound transmitter

Frequency range
Vision/sound diplexer tuning range

Cooling
Forced air cooling

Input impedance with output terminated up to 50 Q
Vision input
VSWR in pass band
Sound input
VSWR in pass band

Output impedance
The output of the diplexer is dimensioned
for unbalanced termination with
Admissible load VSWR

Decoupling rejection
Vision input to sound input at

Vision carrier frequency f,
Sound carrier frequency f

Vision transmitter input to absorber
at vision carrier frequency f,

Attenuation
Sound transmitter input to antenna at f

Vision transmitter input to antenna at fy

Measuring points

RF measuring points

Directional couplers for
forward and reflected power

RF output voltage from directional coupler loops
Qutput

Directivity

IF measuring points
(via buffer amplifier)
IF output voltage
Output

VF measuring point
Output voltage
Output

max. 22.5 kW
max. 13.5 kW
max. 2.5 kW

174 to 230 MHz (channels 5 to 12)

50 Q unbalanced

= 1.1 (£ ar > 26 dB)
50 2 unbalanced

= 1.06 (£ a, > 30 dB)

50
<14 (2 a; > 15.5 dB)

= 25dB
= 40 dB

= 20 dB

=0.7dB
=02dB

Output LV1

Output LV2 (20 kW picture)

Output LV3 (2 kW sound)

2xoutput diplexer vision/sound

(Output RF switch to antenna. QOutput RF switch
to dummy enly in case of double transmitter)

Vimsb = 1V

50 Q
4.1/9.5 socket or 1.8/5.6 socket on request

= 34 dB

Output modulator
Qutput RSB filter
Vimsb = 0.3 + 0.1V

50 Q

Output VF amplifier
Vop =1V

75Q

1



Sideband spectrum of vision transmitter Lf Upper Lower
(MHz) limit (dB)
—4.43 =30 -
= —1.25 -20 -
-1.25t0 -0.75 +0.5 -
-0.75 +0.5 —4.0
-0.5 +0.5 -1.0
-0.25 +0.5 -0.5
0 +0.5 -0.5
+1.5 reference value
+3to +4.5 +0.5 -1.0
+5 +0.5 2.5
+510 +5.5 +0.5 -
= +55 -20 =
Overall gain of vision transmitter and
Nyquist demodulator ')
frel Tolerance a
B (MHz) (dB)
0to 1.5 +1/—1
1.8 reference value
3 +1/-1.5
4 +1/-2
443 +1/-1.5
\ ' 5 +1/-28.5
= 55 -30
_30 | 1 1 - —
0 1 2 5 4 5 6 MHz
—= el
'y Transmitter with receiver precorrection, measuring demodulator with receiver standard curve and sound trap
Arel
Gain of Nyquist demodulator RF + IF with frel Lower Upper
switched-on sound trap (MHz) limit (%)
. < —1.65 0 2
100 -1.65 0 0.8
—1.35 0 0.8
—1 0 8.5
-0.5 15 25
b ogpl | 0 48 52
+0.5 75 85
+1 91.5 101.5
20 +1.4 95 105
+1.5 reference value
+1.6 95 105
" +2.5 95 105
+3.5 80 95
+4.43 63 71
Transient of vision transmitter and Nyquist demodulator for steps Time t Limit
from 55% to 75% of peak voltage and vice versa (ns) (%)
% 75 -10
+100 +11
+200 & F
+[400 to 1000] + .5

600 1000 ns

-1

+[400 to 1000]

+ 3 for overhang
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Offices

Federal Republic
of Germany and
Berlin (West)

Siemens AG

Salzufer 6-8

Postfach 1105 60

1000 Berlin 11

“ (030) 39 39-1, .1 183766

Siemens AG

Contrescarpe 72

Postfach 10 78 27

2800 Bremen 1

= (0421) 364-1, [ 245451

Siemens AG

Lahnweg 10

Postfach 1115

4000 Dusseldorf 1

= (027) 30 30-1, 72 8 581301

Siemens AG

Gutleutstrake 31

Postfach 4183

6000 Frankfurt 1

™ (0611) 262-1, 11 41413

Siemens AG

Lindenplatz 2.

Postfach 10 56 09

2000 Hamburg 1

™ (040) 2821, 14 2162721

Siemens AG

Am Maschpark 1

Postfach 53 29

3000 Hannover 1

= (0511) 199-1, 1 922 333

Siemens AG

N 7, 18 (Siemenshaus)
Postfach 20 24

6800 Mannheim 1

o~ (0621) 296-1, ] 4 62 261

Siemens AG
Richard-Strauss-Strake 76
Postfach 20 2109

8000 Munchen 2

o (089) 92 21-1, ] 529427

Siemens AG
Von-der-Tann-Strale 30
Postfach 24 29
8500 Nirnberg 1
= (0911) 6 54-1, 1 6 22 251

Siemens AG
Martin-Luther-Strale 25
Postfach 3 59

6600 Saarbricken 3

= (0681) 3008-1, ™1 4421431

Siemens AG
Geschwister-Scholl-Strale 24
Pastfach 120

7000 Stuttgart 1

= (0711) 2076-1, 1 7 23 941

Europe

Austria

Siemens Aktiengesellschaft
Osterreich

Apostelgasse 12

Postfach 326

A-1031 Wien

= (0222) 72 93-0, ™ 11866

Belgium

Siemens S.A.

chaussée de Charieroi 116
B-1060 Bruxelles

= (02) 537 3100, [ 21347

Bulgaria

RUEN,

Technisches Beratungsburo
der Siemens Aktiengesellschaft
uliza Nikolai Gogol 5,

al Boulevard Lenin
G-1504 Sofi
™ 457082, 1 22 763

Czechoslovakia
EFEKTIM

Technisches Biro Siemens AG
Anglicka ulice 22

P.0.B. 1087

CS5-12000 Praha 2

=™ 258417, 122 389

Denmark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

= (02) 65 65 65, (1 35 313

Finland

Siemens Osakeyhtio
Mikonkatu B

Fach 8

SF-00101 Helsinki 10

= (90) 16 26-1, (1 12 465

France

Siemens Société Anonyme
39-47, boulevard Ornano

B.P. 109

F-93203 Saint-Denis CEDEX 1
™ (16-1) B 20 6120, 2] 620 853

Great Britain
Siemens Limited
Siemens House
Windmill Road
Sunbury-on-Thames
Middlesex TW 16 7HS

< (09327) BS 691, 021 83 51091
dreece

Siemens Hellas E.AE.
Voulis 7

P.0.B. 601

Athen 125

™ (021) 32 93-1, 1] 216 291

Hungary
Intercooperation AG,
Siemens Kooperationsbiiro
Boszérmeényi ut 9-11

P.0.B. 15 25

H-1126 Budapest

= (01) 154970, ] 224133

Iceland
Smith & Norland H/F
Noatun 4
P.0.B. 518
Reykjavik
7™ 28322, [] 2055

Ireland

Siemens Limited

8, Raglan Road

Dublin 4

= (01) 684727, 31 5341

Italy

Siemens Elettra S.p.A.
Via Fabio Filzi, 25/A
Casella Postale 4183
1-20124 Milano

™ (02) 62 48, ™2 36 261

Luxemburg

Siemens Société Anonyme
17, rue Glesener

B.P. 1701

Luxembourg

™ 497111, ] 3430

Netherlands

Siemens Nederland N.V
Wilhelmina van Pruisenweg 26
Postbus 18068

Den Haag 2500

T (070) 782782, M1 31373

Norway

Siemens A/S

Ostre Aker vei 90

Postboks 10, Veitvet
N-Oslo 5

o (02) 153090, (21 18477

Poland

PHZ Transactor S.A.

ul. Stawki 2

P.O.B. 276

PL-00-950 Warszawa

7 398910, (2 8132 288

Portugal

Siemens S.AR.L

Avenida Almirante Reis, 65
Apartado 13 80

Lisboa 1

= (019) 53 88 05, ™1 12563

Rumania

Siemens birou

de consultatii tehnice
Strada Edgar-Quinet 1
R-7 Bucuresti 1

7 15618 25, 0 11473

Spain

Siemens S.A.

Sede Central

Orense, 2

Apartado 155

Madrid 20

™ (91) 455 25 00, @1 27 769

Sweden

Siemens Aktiebolag

Avd. elektronikkomponenter
Norra Stationsgatan 69
Stockholm

(Fack, 5-104 35 Stockholm)
T (08) 2417 00, 1 N6 72

Switzerland
Siemens-Albis AG
Freilagerstrafie 28
Posttach

CH-8047 Zurich
(01247311, 0052131

Turkey

Elektrik Tesiat ve Muhendislik A.S
Meclisi Mebusan Caddesi,

55/35 Findikli

P K. 64, Tophane

Istanbul

= 452090, [ 22 290

U.S.S.R.

Vertretung der Siemens AG
Kurssowoj Pereulok, Dom 1/1,
Kwartira 4,

Wchod Sojmonowskij Projezd
Postf. 77, Internationales Postamt
SU-Moskau G 34

20271, = 713

Yugoslavia
Generalexport

Masarikova 5/XV

Postanski fah 223
YU-11001 Beograd

= (011) 68 48 66, [1] 11287

Africa

Algeria

Siemens Algérie SARL
3, Viaduc du Duc des Cars
B.P. 224, Alger-Gare
Alger

= 639547/51, 1 52 817

Eqypt

Siemens Resident Engineers

8, Salah El Din Street, Zamalek
P.O.B. 775

Cairo

™ 817228, @ 321

Ethiopia

Siemens Ethiopia Ltd.

Ras Bitwoded Makonen Building
P.0.B. 5505

Addis Ababa

™ 151599, 01 21052

Libya

Assem Azzabi

17, 1st September Street,
Tarig Building

P.O.B. 2583

Tripoli

™ 415 34, ] 20029

Morocco

SETEL S.A.

km 1, Route de Rabat
Casablanca-Ain Sebda
™ 351025, M 21914

Nigeria

Siemens Nigeria Limited
Industrial Estate 3 f,
Block A

P.0.B. 304

Lagos (Oshodi)

2 419 20, (=] 21357

South African Republic
Siemens Limited

Siemens House,

Corner Wolmarans and

Biccard Streets, Braamfontein
F.O.B. 4583

Johannesburg 2000

=1019) 7159111, =1 6§8-7721

Sudan
National Electrical

& Commercial Company
Murad Sons Building,
Barlaman Street

P.0.B. 1202

Khartoum
~ 80818,

1 642

Tunisia

Sitelec 5.A,,

Société d'Importation

et de Travaux d’'Electricité
26, Avenue Farhat Hached
Tunis

= 242860, 112326

Zaire

Siemens Zaire S.P.R.L
1222, Avenue Tombalbaye
B.P. 98 97

Kinshasa 1

T 22608, 21377

America

Argentina

Siemens Sociedad Anénima
Avenida Pte. Julic A. Roca 516
Casilla Correo Central 12 32
RA-1067 Buenos Aires

= 3004 11,02 121812

Bolivia

Sociedad Comercial & Industrial
Hansa Limitada

Calle Mercado esquina Yanacocha
Cajon Postal 14 02

La Paz

o 54425, 1 5261

Brazil

ICOTRON S.A., Industria de
Componentes Electrénicos
Avenida Mutinga, 3716
Caixa Postal 1375
BR-05110 Sao Paulo 1

™ (011)2610211

%1 11-23633, 11-23 641

Canada

Siemens Electric Limited
Montreal Office

7300 Trans-Canada Highway
P.O.B. 7300

Pointe Claire, Québec HIR 4R6
~™ (514) 695 7300,

] 05-822778

Chile

Gildemeister S.A.C.,

Area Siemens

Amunategui 178

Casilla 99-D

Santiago de Chile

-~ 82523

-] TRA SGO 392, TDE 40588

Colombia
Siemens S.A.
Carrera 65, No. 11-83
Apartado Aéreo 8 0150
Bogota 6

™ 610477, [

44 750

Ecuador

Siemens S A,

Avenida América y
Hernandez Girén s/n.,
Sector 28

Casilla 35 B0

Quito

™ 245363, 122190

Mexico

Siemens S.A.

Poniente 116, No. 590
Apartado Postal 1 50 64
México 15, D.F.

=™ 5670722 01772700

Uruguay

Canatel S.A,

Ejido 1690

Casilla de Correo 13 71
Montevideo
917331, 00 934

U.S.A.
Siemens Corporatian
186 Wood Avenue South
Iselin, New Jersey 08 830
7 (201) 4 94-10 00
T WU 844 491

TWX WU 710 998 0588

Venezuela

Siemens S A

Avenida Principal,
Urbanizacion Los Ruices
Apartado 3616

Caracas 101

™ (02) 34 85 31, ] 25131

Asia

Afghanistan

Afghan Electrical Engineering
and Equipment Limited
Alaudin, Karte 3

P.OB.7

Kabul 1

™ 404486, ' 35

Bangla Desh

Siemens Bangladesh Ltd.

74, Dilkusha Commercial Area
P.0.B. 33

Dacca 2

™ 244381, 1824

Hong Kong

Jebsen & Co., Ltd.

Prince’s Building, 23rd floor
P.0.B. 97

Hong Kong

522511, 03 73221

India

Siemens India Ltd.

134A, Dr. Annie Besant Road, Worli
P.O.B. 6597

Bombay 400 018

< 379906, 02 112 373

Indonesia

P.T. Siemens Indonesia
Kebon Sirih 4

P.O.B. 24 69

Jakarta

=™ 51051, ] 46 222

Iran

Siemens Sherkate S. (K.)
Khiabane Takhte Djamshid 32,
Siemenshaus

Teheran 15

= (021) 614-1, G2 212 351

Iraq

Sambhiry Bros. Co. (W.L.L.)
Abu Nawas Street

P.0.B. 300

Baghdad

= 90021, 01 2255

Japan

Nippon Siemens K K

Furukawa Sogo Building,

6-1. Marunouchi 2-chome,
Chiyoda-ku

Central POB. 1619

Tokyo 100-91

™ 00813284-0173, 1127441

Korea (Republic)
Siemens Electrical
Engineering Co., Ltd.

Daehan Building, 8th floor,
75, Susomun-dong, Chung-ku
C.P.0.B. 3001

Seoul

™ 7777558, 0123229

Kuwait
Abdul Aziz M.T. Alghanim Co.

& Partners

Abdullah Fahad Al-Mishan Building
Al-Sour Street

P.O.B. 3204
Kuwait, Arabi
= 4233 36,

Lebanon

Ets. F.A. Kettaneh S.A.
(Kettaneh Fréres)

Rue du Port, Immeuble Fattal
P.B.110242

Beyrouth

= 221180, 0k 20614

Malaysia

Guthrie Engineering (Malaysia)
Sdn. Bhd.,

Electrical &

Communications Division

17, Jalan Semangat

P.0O.B. 30

Petaling Jaya

™ 773344, 1137573

Pakistan

Siemens Pakistan Engineering

Co. Ltd

llaco House, Abdullah Haroon Road
POB 7158

Karachi 3

~ 518061, 1 2820

Philippines

Engineering Equipment, Inc.,
Machinery Division,

Siemens Department

2280 Pasong Tamo Extension
P.0.B. 7160,

Airmail Exchange Office
Manila International Airport,
Philippines 3120

Makati, Rizal

=~ B54011/19

[:1 RCA 7222 382, EEC 3695

Saudi Arabia

E. A. Juffali & Bros.
Head Office

King Abdul-Aziz-Street
P.O.B. 1049

Jeddah

™ 222220340130

Singapore

Siemens Components PTe, Ltd
Promotion Office

19B - 458, Jalan Tenteram
Singapore 12

o 550811, [J 21000

Syria

Syrian Import Export & Distribution
Co., S.AS. SIEDCO

Port Said Street

P.O.B. 363

Damas

13431, [ 11267

Taiwan

Delta Engineering Ltd.

42, Hsu Chang Street, 8th floor
P.0.B. 58497

Taipei

= 31147 31, [ 21826

Thailand

B. Grimm & Co., R.O.P

1643/4, Petchburi Road (Extension)
P.0.B. 66

Bangkok 10

= 2524081, @@ 2614

Yemen (Arab. Republic)
Tihama Tractors

& Engineering Co. Ltd

P.O.B. 49

Sanaa

™ 24 62, 1 217

Australasia

Australia

Siemens Industries Limited
Melbourne Office

544 Church Street
Richmond, Vic. 3121

= (03) 429711, 0 30425
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