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Figure 1. Traveling Wave Tube RW 89D, RW 90D

Figure 2. Traveling Wave Tube RW 1125D, RW 1125G
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Figure 3. Plug-in Power Supply RWNH 120
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General

The traveling wave tube amplifier (TWTA, figure 4), exist-
ing of the plug-in power supply RWNH 120 (figure 3) and

the TWT RW 89 D, RW 90 D, BW 1125 D or RW 1125 & {(figure

1 and 2}, is designed to be used in a microwave radio as

a2 power amplifier. Depending on the operated TWT the ampli-
fier delivers a CW power output of up to 15 W in the fre-
quency range 5.9 to B.5 GHz and up to 20 W in the range
10.7 to 13.25 GHz.

The tube construction is metal-ceramic with double-stage
collector and an integrated periodic permanent magnet
system. The TWT is conduction cooled by means of a heat
Sink. The RF input and output connectors are coaxial
connections. Connection between TWT and the power supply
is via a cable with a 66-pin Winchester connector.

The RWNH 120 applies all voltages for proper tube ope-
ration and contains automatic helix overcurrent protection.
An integrated alarm circuit board provides external alarm
indication (front panel or remote). The primary input DC
power ranges from 21 to 75 V (without strapping).

The TWTA operates with a constant helix voltage; the output
power is adjustable by means of a potentiometer, located
on the front panel, for beam current (single dial control).

TWTA

RF DRIVE RF QUT
TWT

Tn

F__*__'_l_'_'__j

FROM p|  Power Supply |

RACK POWER I RWN 100 |
e 4
f ALARM
| Alarm board |
e J
RWNH 120 Plug-in unit

Figure 4, TWTA Typical Application
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Physical and Electrical Characteristics

Size

TWT RW 89D, RW 90D

TWI RW 1125D, RW 1125G

Power Supply RWNH 120

Weight
TWT BRW BSD, RW 90D

TWT RW 1125D, RW 1125G
Power Supply RWNH 120

Service Conditions

Ambient temperature *)
full specification
operational

Storage temperature

Relative humidity

Z2B5 mm x 46 mm x 54 mm
(11.2 in. x 1.8 in. % 2.1 in.)

265 mm x 45 mm x 48 mm
(10,4 in. x 1.77 in. x 1.9 in.)

482 mm x 110 mm x 215 mm
(19 in. x 4.3 in. x 8.5 in.)

(3.1 1b)
(4 1b)

(12.9 1b)

%

0 to
%

=20 to

60
+65
o
=40 to +75 “C
max. 95 %

(no condensation)

Altitude max. 4500 m

Vibration and Shock Normal storage and
handling

Duty Continuous, unattended

*)} see also "6. Dissipated heat of TWT"

Power Reguirements

Nominal input voltage range Uy 24 to 60 Vdc

Operating input voltage range UB 21 to 75 Vdc

Power input Pa max., 110 W

Internal input fuse (picofuse) 7 A

EAttantiunI

+U

is connected with case. Before switching-on,
the power supply must be properly grounded.

Switching-on without grounding destroys the unit.
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2.5.1 Interface Requirements at Operation with Rw 89D

Operating freguency 5.925 to 7.125 GHz

Analog operation:

Power output 15 11 3 W
Power input (+ 1 &B) 1.5 1.5 0.3 mW
Gain flatness across any
40 MHz band; typical 0.2 , 25 0.3 gE
AM/PM conversion, nom 2.5 2.5 ) Ode
max 4 4 3 /dB
Noise figure, nom 23 23 23 dB
max 26 26 26 dB
Gain change ([over
ambient temperature
operating range) =+0.5 <+0.5 =+0.5 dB
Input current at
UB = 24 V <3.4 = 3 £ 3 B
Digital operation (16 QAM)
Power output 35 dBm
Cathode current 55 r 2 mA
Gain = 45 dB
Third order intermodulation
products measured with two
carriers of 32 dBm % 28 dB
Input current at UB = 24 ¥ < 3 A
Radiated Emission S-60 dBm
(measured using an F70
or R70 waveguide to
coax transition located
150 mm/6 in. from P.A.)
Hellx current
nominal 1 ma
maximum 2 ma
switch-off limit 3.7 mA (+ 8%)
prealarm 3ma (+ 10%)
Maximum permissible
load reflection 3 W
End of life 2 dB maximum power output

reduction from original wvalue
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2.5.2 Interface Requirements at Operation with RW 90D

Operating freguency 7.1 to B.5 GHz
Analog operation:
Power output 15 11 3 W
Power input (+ 1 dB) 1.5 1.5 0.3 mwW
Gain flatness across any
40 MHz band; typical 0.2 0.25 0.3 dB
aM/PM conversion, nom 3 3 2 0;53
max 4 4 3 ﬂde
Noisgse figure, nom 23 23 23 dB
max 26 26 26 dB
Gain change (over
ambient temperature
operating range) %4+0.5 %+0.5 *+0.5 dB
Input current at
UE = 24 V <3.4 <= 3 < 3 .S
Digital operation (16 QAM)
Power output 35 dBm
Cathode current 53 + 2 ma
Gain 7 45 dB
Third order intermodulation
products measured with two
carriers of 32 4Bm = 28 4ae
Input current at UE = 24V £ 3 A
Radiated Emission <-60 dBm
{measured using an F84
or RB4 waveguide to
coax transition located
150 mm/6 in. from P.A.)
Helix current
nominal 1 mh
maximum 2 mh
switch-off limit 3.7 mA (+ B %)
prealarm 3 mi EE 10%)
Maximum permissible
load reflection 3 W

End of life

B of

2 dB maximum power output
reduction from original value
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2.5.3 Interface Reguirements at Operation with RW 11250

Operating frequency 10,7 to 12.7 GHz

Analog coperation:

Power output 15 11 3 W
Power input (+ 1 dB) 1.5 1.5 0.3 mid
Gain flattness across any
40 MHz band; typical 0.2 0.25 0.3 gB
AM/PM conversion, nom 4 FuD 2 /dB
max 5 4.5 3 ©/aB
Noise figure, nom 25 25 25 dB
max 27 27 27 dB8
Gain change (over
ambient temperature
operating range) £+0.5 =+0.5 2+0.5 dB
Input current at - - -
Ug = 24 W =3.9 s 3 s 3 A
Digital operation (16 QAM)
Power output 35 dBm
Cathode current 55 + 2 mA
Gain z 45 dB
Third order intermodulation .,
Products measured with two
carriers of 32 dBm = 29 dB
Input current at UH = 24 v s 3.1 .
Radiated Emission ==60 dBm
(measured using an F100
or R100 waveguide to
coax transition located
150 mm/6 in. from P.A.)
Helix current
nominal 1 mA,
maximum 245 ma,
switch-off limit 3.7 mA (+ B %)
prealarm 3 mA (+ 10%)
Maximum permissible
load reflection 53 W
End of life 2 dB maximum power output

reduction from original value
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2,5.4 Interfarce Regquirements at Analag Operation with RW11250

Operating freguency 10.7 to 13.25 GHz

Power output 20 W

Power input (+ 0.5 dB) 1.6 mw

Gain flatness across any

40 MHz band; typical 0.2 dB

AM/PM conversion

nominal (10.7 to 11.7 GHz) 3 ©/aB
(11.7 to 13.25 GHz) 4 ©/aB

maximum (10.7 to 11.7 GHz) 3.8 g,fa]a
(11.7 to 13.25 GHz) 5 /dB

Noise figure

nominal 25 dB

max imum 27 dB

Gain change (over ambient

temperature operating range) <+0.5 dB

Radiated Emission =60 dBm

{(measured using an F100

or R100 waveguide to

coax transition located

150 mm/6 in. from P.R.)

Helix current

nominal 1 mA

maximum 245 ma

switch—=off limit 3.7 mA (+ B %)

prealarm 3ma (+ 10%)

Input current at

UB = 24 V %4.5 A

Maximum permissible

load reflection <3 W

End of life 2 dB maximum power output

reduction from original wvalue
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Figure 6, Traveling Wave Tube RW 1125D, RW 1125GC
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3.4

3.5

3.9

3.7

Switches, Indicators, Test points and Connectors

Main switech
Main switch for two pole disconnection of supply voltage Uy

STDBY/TRANS switch
Change-over switch from stand-by to RF operation

RESET push button
After a I, over-current switch off, the off state can be
finished Ey means of the RESET push button.

ON indicator
The ON indicator LED lights if IK is higher than 20 + 3 mA.

PREALARM indicator

The PREALARM indicator LED lights due to the following
conditions:

a) the failure counter in the power supply initiates
the last automatic switch on
b) helix current exceeds 3 + 0.3 mA

ALARM indicator

The ALARM indicator LED lights due to the following
conditions:

a) during preheating time

b) at stand-by operation (STDBY/TRANS switch in position
STDBY)

¢) cathode current falls below 20 + 3 mA

d) the unit switches off due to excessive helix current
or after B short supply voltage interruptions within
2 hours (failure counter responses after short supply
voltage interruptions).

In case d) LED PREALARM lights also.
Sockets IK and GND or pins M and B on low-voltage connector
for measurement of cathode current.

Measuring voltage: l V corresponds to 10 ma
cathode current

Internal resistance of measuring

instrument: 100 kR (+ 5%)
Impedance of measuring output: approx 2.2 kQ
Polarity: + on socket I /Pin M

- on socket GﬁDKPin B
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3.8 Sockets IH and GND or pins N and B on low-voltage connector
for measurements of helix current.

Measuring voltage: 1l V corresponds to 1 maA
helix current
{switchable in the uanit
to "1 V corresponds to
0.5 mA", see figure 8)

Internal resistance of measuring

instrument: = 100 k@

Polarity; + on socket I_/Pin N
- on socket GﬁDjPin B

Impedance of measuring output: 1 kR (2 k)

3.9 Alarm outputs

Alarm 1 (pins E and J on low voltage connector)

At normal operating range (LED ON lights), Alarm 1 connections

are short circuited to ground by a relay contact (max 1 A/
20 VA/100 vde) .
Alarm 1 is switchable in the unit to operate in the same way

as Alarm 2 by switching S1 to position B (see circuit diagram

C65107-A43-B10-*-11 and drawing C65107-A43-B10).

Alarm_ 2 (socket 1 on high-voltage connector)
In case of fault (LED AlARM lights), Alarm 2 connection is
short circuited to ground by a relay contact (max 1 A/20 VaA/
100 vde) .

Remote prealarm (pins R and P on low voltage connector)
These pins are connected by a relay contact (max. 1 A/20 VA/
100 Vdc) under the same conditions as LED Prealarm lights.
(Switchable to operate in the opposite way by switching

S2 to position B; see circuit diagram C65107-A43-A10-*11
and drawing C65107-A43-B10).

3.10 Remote Reset (pins A and C on low voltage connector)

A connection between these pins initiates a reset command.
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311 High-voltage connections

PIN
+Heater/Cathode +F/K 27
-Heater -7 22
Grid 2 G2 47
Helix, Ground H, 64/65
Collector 1 o | 51
Collector 2 cz 40
Interlock 54-60
Alarm 2 1

Jal2 Low-voltage connections

PIN
=U D and F
+U_., Ground H and K
Grgund B
Alarm 1 E and J
Meter output +IK M
Meter output +I N
Remote prealarm R and P
Remote reset A and C

Protective Device Response

The power supply is automatically switched off when the
maximum admissible helix current of the tube is. exceeded.

After switching off due to excessive helix current the
power supply is automatically switched on eight times
before it is ultimately switched off if the overcurrent
condition still exists. A new switch-on cycle can be
initiated by means of the "RESET" push button.

Following automatic switch-off due to helix overcurrent
or an input voltage failure of £ 5 seconds duration, the
tube is operational immediately after automatic switch-on.

Following a failure of switch-off of longer than 5 seconds,
the grid 2 voltage will be applied to the tube after the
full preheating time of approximately 1 minute.

If inadmissible excess temperature occures, the power supply
switches off automatically. It switches on again if the
temperature decreases in the permissable range. The switch-
Offgvalue is designed for a temperature of approximately

85 "C on the heat sink.

16 of 27



5y

5-2.

Starting and Switching-Off

Pay Attention! Before changing tube, switch off power supply
by MAIN switch.

For safety precautions the power supply can
not be switched on without TWT (interlock
function, pin 54 - B0).

TWT mounting (check length of metric screws)

The distance between the tube and ferromagnetic parts should
be at least 10 mm.
When mounting two tubes side by side, a distance of at least
30 mm must be observed.
Stray fields should not exceed following values at the
surface of tube:

DC field 20 A/cm

Alternating field, rms 0.8 A/cm

The RF coaxial leads to the tube should be flexible to
prevent any mechanical stress on the RF input and ocutput
of the tube.

To ensure intimate RF contact the N-connectors of the tubes

RW B9D and RW 90D must be tightened with a torque of minimum
2 Nm. The maximum permissible torque is 4 Nm.

Initial starting

1 Set operating voltages by means of code switches and
wire bridge in the unit to required TWT conditions
(see table 1 or 2 and figure 8). The input voltage range
is 21 to 75 Vdc, no strapping required.
The settings which are strapped by the manufacturer are
shown on the power supply lable "POWER SUPPLY ADJUSTMENTS".
Strapping by the user should be marked on the same lable.

.2 Connect TWT and power supply

5.2.3 Check RF input drive

a) For analog operation it should be set to the wvalue shown
in table 1

b) For digital operation it should be adjusted for the
desired RF power output after setting the cathode current
(see 5.2.8b

5.2.4 Rotate potentiometer for grid 2 voltage (BEAM) fully

counterclockwise.

5.2.5 Apply input voltage and set MAIN switch to ON position.

.6 Push RESET button
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5.2.7 Set STDBY/TRANS switch to TRANS
(ALARM indicator lights up during TWT-preheating time
of approximately 60 seconds and I, <20 + 3 mA) -

5.2.8 After approximately 5 minutes warm-up adjust the desired

RF operation point.

a) For analog operation adjust RF power output by setting
grid 2 voltage potentiometer (BEAM) at the specified
power input (table 1).
Be sure that the maximum admissible cathode current of
TWT and a helix current of 2.5 mA are not exceeded
(monitor voltages at IH and IK test points).

Because it is possible to set the tube operating point
near the saturation power with two different cathode
currents (see following illustration), particular atten-
tion should be paid that the operating point is set only
with the lower current. Operation in the adverse range
will result in reduced efficiency and a decrease in tube
life.

(Each tube is labeled with its typical cathode and helix
current)

Acceplable |'7 ///

T Operating range adverse operaling range

W77

b) For digital operation adjust the cathode current to the
value stated on table 2 by setting the grid 2 potentio-
meter. Then adjust RF input signal to the desired RF power
output.

b3 Switching off

The unit will be switched off by MAIN switch.

5.4 Switching on again

5.4.1 Set MAIN switch to ON position

5.4.2 Push RESET button

5.4.3 S5et STDBY/TRANS switch to TRANS

5.4.4 After a preheating time of approximately 60 s the

amplifier is operational.
The ALARM indicator goes out after preheating time.
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5.5 Stand-by operation (for service and maintaining perieds)

If STDBY/TRANS switch is in the STDBY position, all
voltages - except grid 2 voltage - are applied to the
TWT. During stand-by operation the ALARM indicator lights.

After switching to TRANS position the amplifier is
operational.

For longer life, the tube should not be operated in STDBY
position during maintaining or testperiods for more than
1000 hours without interruption.

Leaving a second tube on hot stand-by is allowed only in
the TRANS position.

6. Dissipated heat of TWT

The heat of the TWT will be dissipated over tEe cooling
surface. The temperature must not exceed 100 “C on the tube
(temperature measuring point).

In the interest of long life and reliability it is advisable
t?at the tube temperature remains well below the maximum
limits.
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Attention

Strapping can be done by removing the shielding hood
(2 looking screws on the front panel, one-fourth
turned) and the upper metal sheet (2 screws).

Be sure that no insulating material is removed from
inside of metal sheet during handling.
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Functional Description TWT Power Supply RWN 100
(see block diagram, figure 9)

The battery voltage applies to the fElyback converter through
an input filter, which together with the stages driver,
modulator and regulator operates as preregulator.

The voltage originated on the flyback-converter output is
constant, but changeable in 4 steps.

This intermediate-circuit voltage will be supplied to a
half bridge inverter and contains a saturation transformer
TR 501 in the circuit of the power transistor switch.

The primary side of the collector transformer TR 101
applies on the bridge arms of this inverter. The inverter
operates with a frequency of approximately 28 kHz, on the
primary winding originates a rectangular voltage of about
0.5 times of the preregulator output voltage. This ac
voltage serves over the transformer TR 102 to produce the
needed auxiliary voltages for helix control and external
AUX. The inverter is switchable over the control ocutput
"HV OFF" of the control unit.

The secondary side of the transformer TR 101 produces:

= on the winding C2 a rectangulalt ac voltage, which will
be rectified and filtered. This voltage applies
between cathode (=) and collector 2 (+) of the TWT.

= on the winding Cl a rectangular ac voltage, which will
be rectified, filtered and connected in series with
collector 2 voltage, This voltage applies between
cathode (-) and collector 1 (+) of the TWT.

The total cathode current flows as a ac current in the C2
winding of the transformer TR J01. A current-voltage trans-
former (I, transformer) TR 600 delivers on its secondary
side an dc voltage, which rectified applies on a pin of
the low-voltage connector for telemetering of the cathode
current.

The rectangular ac voltage on the C2 winding of TR 101
supplies additionally the heater source over the heater
transformer TR 103. The heater source consists of a voltage
Stabilized series control with a current limiting control
to limit the warm-up current of the tube and transient
protection.
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To reach high efficiency, TR 103 is switchable on its
primary side. Depending on set collector voltages the
available energy for the heater voltage source will bhe
reduced or rised.

The helix voltage is built with collector 2, collector 1
and AU_ dc wvoltages in series. A voltage doubler circuit
takes ghe energy from the helix transformer. One primary
pin of the transformer is connected with the primary side
of the collector transformer TR 101, the second pin is
connected with the serious regulator in the helix control.
As helix voltage must be extremely stabil, but collector 1
and collector 2 voltage are not really stabilized, the
helix voltage will be regulated depending on load. The
actual value of cathode potential will be supplied to the
helix regulator over the helix measuring resistor R 142,
According to tube operating values the set-point adjustment
of this regulator can be changed in steps.

The control level of the amplifier drives the transistor

T 003, which determines the current flow through the
transformer TR 104. R 120 in connection with the helix
control electronic is monitoring the helix current of the
tube. The voltage drop on R 120 is applied to two compara-
tors and an integrator. Comparator 1 changes its state of
output if a definite helix current limit is exceeded and
signals the function prealarm at the pin INDIC of the
low-voltage connector. Comparator 2 changes its state of
output if the maximum permissible helix current is exceeded
and switches on an integrator which measures the product
of current amplitude times time. After reading the maximum
charge quantity QH’ the power supply is switched off by
the control unit.

The grid 2 wvoltage is generated from the voltage between
helix and cathode by a high voltage resistance divider with
subsequent amplifiers. The grid 2 voltage is continuously
adjustable in the necessary range of operated tube.

The control unit includes the following functions:

- Interlock circuit:
It prevents to generate output voltages if tube is not

connected

- Preheating time:
After preheating time of approx. 60 s the tube can be
switched on by input STDBEY/TRANS, applying grid 2 volt-
age over relais 85 103

- Grid 2 delay after HV-start:

Grid 2 delay after HV-start prevents simultaneously rising
with the helix voltage to avoid helix overload conditions.
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After supply voltage interruption of less than 5 s duration,
the power supply switches on immediately without preheating
time.

After supply voltage interruptions of more than 5 s, the
power supply switches on automatically if preheating time
of 60 s is expired.

Helix overload counter:

After switching off due to excessive helix current each
automatic switch-on procedure for the high voltage part
of the supply will be counted.

The power supply switches off totally if 8 automatic
switch-on procedures occur in a short periode of time.

At the last automatic switch-on cycle, the indicator will
be activated and indicates that with the next failure

the power supply switches off totally, Indicator is still
active.

Automatic reset

Every 2 hours the failure counter will be set to zero
through automatic electronic order.

If the power supply switches off due to 8 failures, it
will be switched on again within two hours or start a
new testing cycle.
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Functional Description Alarm PC Board
(see circuit diagram C65107-A43-B1l0-*-11)

Supply voltage / poles confusing protection:

The supply voltage U, will be fed to the TWT power supply
RWN 100 over the main switch and the fuse 5i 1. +UB is
connected with case.

The dicde GR 5 serves as protection for confusing of poles.
Are the poles of U, confused, the diode GR 5 can fail with
the fuse s5i 1. Thnge components are mounted on soldering
pins for easier replacing.

Auxiliary voltage:

A positive auxilary voltage referred to -U
all command and alarm signals.

p Serves to supply

Reset and remote reset function:

Reset function is initiated by connecting RESET (+) with
AUX (+) .

Stand-by/Transmit function:

A connection of STDBY/TRANS (+) with AUX (+) activates the
G2-relay and the amplifier starts transmitting.

LED Prealarm:

LED 2 PREALARM lights up if the function IND in RWN 100
is active. Current flows over AUX, LED 2, R 4, IND (+),
IND (=) .

Remote prealarm:

The relay 2 operates under the same conditions as LED
prealarm.

Iy interpretation and alarm signal:

Over GR 1 the base of the transistor T3 will be fixed to
approx. =13 V, on the emitter of T3 originates a constant
voltage of approx. -12 V referred to +U_.. Rl serves as
transient protection. The negative vnltgge on the emitter
of T3 is very constant and of this reason it is used as
supply voltage and reference voltage for the operational
amplifier IC 1. It receives a reference voltage of -6 V on
its positive input (3) from the devider R14/R15.
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Cathode current measuring, nominal/actual rating comparison:

The cathode current measuring output (9) of the RWN 100
will be terminated over R18 and R13 to +U_. Between R13
(+) and +Ug originates a voltage which is Broynrtionally
to I,.

K

The negative input (2) of the IC 1 will be so negative
biased over the actual-value divider R17, P1l, R16, that

the output of the IC 1 is applied on 4+V. If the positive
voltage is added to the actual-value divider from the I
measuring, the output (6) of IC 1 changes to approx. -v%
Now the diode in OC 1 will be activated over GR 2, R7, OC 1,
Ic 1 (6), =V.

LED 1, LED 3 and relay 1 function:
With the current flow through the diode of OC 1, its tran-
sistor initiates T2 and therefore, relay 1 energizes across

LED 3. If T2 is on, Tl is locked and interrupts the current
flow through LED 1 over AUX, LED 1, R5 and Tl.
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Maintenance

The following drawings provides maintenance information:

Drawing
TWT power supply RWN 100

Circuit diagram

Power supply RWN 100
Power supply parts list

Main PC board (100)
Main PC board parts list

unit PC board
unit PC board parts list

Regulator
Regulator

Regulator PC board (200)
Regulator PC board parts list

Modulator
Modulator

PC board (300)
PC board parts list

Driver PC
Driver BC

board (400)
board parts list

Inverter PC board (500)
Inverter PC board parts list

Cl/C2 voltage PC board (600)
Cl/C2 voltage PC board parts list

Dicde PC board
Diode PC board parts list

G2 voltage PC board (700)
G2 voltage PC board parts list

Heater voltage PC board (B0O0)
Heater voltage PC board parts list

Helix control PC board (900)
Helix control PC board parts list

Control unit PC board (1000)
Control unit PC beoard parts list

Alarm card
Circuit diagram

Alarm PC board
Alarm PC board parts list
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Number

Ce5280-A44-A1-*-11

C65280-A44-71
C65280-A44-A1-*-07

C65280-A44-B1
Ce5280-A44-Bl-*~16

C65280-A44-B31
C65280-A44-B31-*-07

C65280-A44-B2
C65280~-A44-B2-*-16

C65280-A44-B3
C65280-A44-B3-*-16

C65280-A44-B4
C65280-A44-B4-*-16

C65280-A44-B5
C65280-A44-B5-*-16

Cb52B0-A44-B6
Ce5280-A44-B6-*~16

C65280-A44-B32
C65280-A44-B32-*-07

C65280-A44-B7
C65280-A44-B7-*-16

C65280-A44-B8
C65280-A44-B8-*-16

C65280-A44-B9
C65280-A44-B9-*~16

C65280-A44-B10
C65280-A44-B10-*-16

C65107-A43-Bl0-%=11

C65107-A43-B10
C65107-A43-B10-*-16
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E Y
: Diode e ouy 920ma | @65169-21001-C117 4)GR600. . . 607 1115
: Dioden-Flatine
EE p.c Egg%d CE&5280-A44-832 i
£ ﬁkﬁ-ﬁ‘ o oT
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G5:ia| 59 WUS3CesATR25.2.83 g s C1/C2-voltage
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S5¢  |ARZCE54 103| fefr 81 L2 - Bl
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528 3 Hr, St Benennung Besteun:::nr!'l‘rp Sachaummer Fa. Bemerkungen Montege
E82n.3 etallaschichiwiden. l
2c3iN 1 [Bluetal £ilm resist) O oo En CE5CC4-Z4-C257 |2)R7C1...708 [S2,5
§%5823 Typd 3
iz " G BetTRE | m m o cqgn [Zhat21...726 |s2,5
3 Eohleachichtwider] TypiC4 35k .
i E‘u]l P11 ~eole _le};h e " CE5002-25-C2 2)r727...732 |s52,5
8% etallschichtwider.Typd71 267K =
E etal film resist n:fr:gaw 5% C65004-Z4-C253 R709...720 [52,5
qigist PranatEtaE BUX8E Q68C00-A38T0 T701...714
5
L n BUXET QEBOO0-A5167 nwahlweige T.
1 ‘ ‘ s — 1fd.Nf.5
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sager Mr. |Skdy HBenennung Eeﬂnit:::r:nr."ﬁp Sachnummer Fi.l Bemerkungen Maontage
£2s 2 Metzllschio) id,
Sl era) piynnoaial] Eady 2500 | C65004-24-c87  b) Reco/mecz 112,5
ffiz:s | [Drantwiderstand Typ OR33 ;
gifiife lire wound resist) 0,54 5% C65C05-243-c1  p)| Keo 115
£33z Metalischichtwiderstg 1
5322|311 el film resistor 3?;'31 19" C65004-74-C47 |2)| Ra03 L12,5
R ggigﬁig‘gggggﬁiar 4T0pF B37986-A1471-K 11)| caoo
HEE
23331
i2iafl|6]1 | Z-Diode BZV40 CTV5 | Q62702-V12-F82 )| GrecC 115
HEHHLIE §E§22225§§:§§§§C: TDC 0723 867000- A1070  11)| IC 8eC
FETR-3
15-'& e 9
JC |1 | Tranaistor EN 54094 Ce5060-22-C1C1 k)| T BCO
1
EEEESIE || Potentiometer  |o T eUe C5408-2132-C1 B)| P 800
2£3¢
HiHE
g?-"ééu o | Drossel 1 1
tﬁ; o loa Tl 24 BB2111-B-C14 1) DRBOC,DRE0T 1.22,5
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§333¢[5)"  RCA, Minchen 7 Rortamat reeheting S
E!EEEE 6)" Bourng, Stuttgart Drahtwire = g mm
- vewr[ 24,11, 8C
53 B:z B |\ gz, Erwrer/ #, Heizspannung
G5iEs G A Heater voltage
s (800)
55 ABZICesAZMd) 7. 5. 82 . Blatt
RWN100| 54 [AB2C65A 142] 20.1.42 [, | Siemens AG CE5280-444-BE-x-16 1
53 |A82CESAL03 foei &1 iy [
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Flektriiche Bawtorie s Bawlbillibearmbl.,

A*E':}mr}é{f!"' b E1EZ= L
::al.i_sran L | -
RBWN 100
m&5EEM‘JfLﬁ* WEI‘!dE_lS‘I‘EUEFU ng
56 A€3c65A6q 221042, ',ﬂ-fm'a Helix control
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BE 1 L 5 5 7 3
Mo [Pes Designatien urdErE::gs.:adrs Port-number T Remaorks Mantnge
ég M Stcki - Berennung Htilclli::r:-:rﬂrp ! Sachaummer 1|Fu_ Bemerkungen Montage
E- ahleacnichT !
i ' |3 carbon £i1m resist T¥YP10C 1k |CB5C02-z1-C28  |2) RS11...913 | S5
3
EE 2|1 " " 2kZ A ~C2(C PJ| RO14 53,7
3|2 iz " 2k2 " 20 P )| R915,R916 112,
Eé 41 h " 1k5 " -C18 2) R817,R92C L12,5
*‘ 1 . " 4kT " 023 2) Ro1g 85
: |
: 1 " " 10Kk W _g29 b)) Ro21 55
E 1 " " 18k P =C35 2) rRgz2 S5
: | - ==
1 o " b6k " 036 2 ) R923 55
1 " " 1C0R " -9 )| R924 I12,5
3|3 . *  150R " =037 2)| RG2S [12,5
T I
i3l
BEE2{ Lrahtwiderstand TypZ3i-C
2413 |1 ize wound ot R ATP : C65005-258-C3  R) R926 115
!E“':E RonleECHIEH ng&é% . C65002-23-C2 b
;255;!4 ! Carbon £ilm resisi.2k? 0,54 - )| R927 120
Az
ik
3 Metallschichtwid, | Typd 71
E}'gi%'ﬁ 6 Metal £iim reaist 150,28y yi [057004-20-20208 '2) %300... 905, |88
L]
5;355 7 " 165k 0,254 13 " " -C336 E) R9CT o0.Z. [S5
'-.“_; E_. 1 n
igs«ii 475R 0,254 134 " = -C112 R)| R9CB 5375
isyil
ik ’ 10R1 0,25w 184 ® = —C335 P) R909 0.z, |85
L.
o] n f
Lol B2RE 0.25W 1% " =141 P)| R910 55
b1 1 . 6k19 0,25 1% = = “C108 PIRSIS <1
. 2d 1 u 3938 0,250 1§ " w _=C15 2)(R928 S875
| P
?Eﬁéi EE " S o.Ese 1 " " -Cc75 #)|R929 5375
feslz L]
E;igg 24 1 " 3ed 0,056 1% | " ®* =C311 B)|RI30 53736
T:_;f ' 1] ]
HHHER " 178k 0_25% 1 ® -C337 §)|Re31 Iz
B25::| 1)Fa.Siemens,Minchen 7J)General instruments - Minach,|2um deispiel/for instonce :
§22:z| 2)Vitrohm,Pinneberg B)Ettinger,Minchen ramgyer
§ioi 3}Ctto Dunkel,Mihldorf 9)Grayhill,Minchen L= L ingend = horsZental
5:2-:| 4/Motorola,wiesbaden i ::':"”:""'r’:f."':""ﬁmm
2337:| 5)General Electric , Milnchen [ oty it
213F:| 6)zourns, Stuttgart Grabt g
it Jemlog 11, 80
?;“3;3;7: Bt [pez, Ermer / A7 Wendelsteuerung
Bigd Gwr | T2 7 aon Helix control
59 A83IC65ATI 25283 fA v 1 o
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He, |Pes Designatien ﬂrds::::;cudrs Part-aumber :;: Remorks Hantage
EE . Nr. Stncl Henennung E_::'-tl:ll.::_:r:tl'ﬁrp Sochnummer Fo Bemerkungen iHantage
: | Mext a ]
Eg; 26| 1 i;hsﬂhﬂh""“*i# il o 3w 14 | C85C04-24=c211  |2] moos S5
Xk ﬁ%ﬁrucﬂe ) o i
E%:,_: 29| 1 wirini_bridge CE5280-A1080-C15% | BRYCI 175
{liili1ag 5[CPT0 ToPRIEr CNY 17/II1 |C65117-29124-C1 |5]0C9c0C. .. 902
2L Op.Amp.
EEE;-.-? 29 2 EEEEE& PP MC 17471 C65467-238-C1 4) IC9CO,ICO01
g3oiz; Drahtbriicke [
%EEE%E 0 1 ; hridga CEe5280-41080-C155 BR90Q2 L1
325525131 1 Transistor 2N 2906 CE5060-22-C1 TSO0
R 0 : a
:z'-i%;,:; 32 9 " BCY 591X Q60203-Y55-J 1) T901
*dgd¥y
Eazgi, |
HE i E2
53312 [34]) [Diode AW 76 Q62702-A397 'GR9C3 110
a TROCU. .. 907 _
s " " v GR904...907 |[F'°
*|362 L " " H GR916 ,GR917 |53,74
TR 374 " 1N 4935 €65169-21065-03 |4) GR908...911 [112,]
E-.Lg 381 | z-Diode BZX 83 C10 | Q62702-21077-F82|1) GR912 112,14
Egaﬂ 391 " " oen ¥ =21070- " 14} gRrots 112,94
?i ah [ w ¥ 0 " " " 1) cRot4 i
pliie
;5;_;;, 41 1| Referenzdiode 1§ 9374 QE27C2-2790-F82 )BRO1S 112, 4
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5(5 |3 i t C&65002-21=C18 2 JR1008,R1009 [L12,5
1,5k R1010
: 8 |
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Eg " - w  =21077-F82|1)GR1000 I1c
& . "C39 v -z1397-Fa2 |1 GR 1010 £12,5
EE Tantal-Eonaerne=st, 6.8 A0V :
i Tantalum—-capacitopr. ©+SHF B45181-B468B5-M |1) C1C0C,.1002 | S8
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