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2, Preparation for Use and Operation

2.1 Safety Notes 2.2 Preparation for Use
In the setting up of premises for the

operation of electrical installations

and in the setting up and operation of 2.2.1 General Preparation

the installations
relevant national or international
safety regulations and requirements
should be observed and maintained. The
essence of these are contained in the
safety guidelines of the IEC 364, in
VDE 0100 (= DIN 57100) and DIN 57800.

themselves, the

They cover the following aspects:

a) Protective measures:

- accident prevention
- protection against excessive

voltage
- insulation of installations
- grounding
b) Nature and 1laying of 1lines and
cables
c) Rules for operating facilities and

installations of a special kind:

- premises for the operation of
electrical installations

- charging stations and charging
devices for batteries

CAUTION

The 1-kW HF Transceiver XK 859C1
nomally operates on a 380-VAC three-
phase supply. This voltage is danger—
ous and one must use appropriate care
and take corresponding precautions
when working with it.

The 1-kW HF Transceiver XK 859C1 can
be used in stationary or mobile opera-
tion. Rack KG 859C4 is available for
stationary use. For mobile applica-
tion, the Parts Set, Mobile KRG 859%1
is available in addition to Rack
KRG 859C4, thus making it possible for
the 1-kW HF Transceiver to be operated
in a mobile fashion.

In contrast to all other sections of
part 2, general preparation for these
two applications is slightly differ-
ent. The differences are indicated in
the following text by appropriate
notes.

Prior to installing the Parts Set
KG 859Z1, remove the feet of Rack,
Stationary KG 859C4.

Rack, Stationary KG 859C4 can be set
up at randam both in the basic wversion
for stationary use and in conjunction
with the additional Parts Set KG 859%1
for mobile use. This does not impair
the characteristics of the 1-kW HF
Transceiver XK 859C1 in any way.

- Set the rack up empty to begin with,
i.e. without any of the slide-in
units.

- Maintain a distance sideways of at
least 100 mm fram any other equip~
ment.,

- Leave sufficient space (approx.

30 cm) in front of and above the
rack for intaking and expelling air.

(Continuation)---
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---(Continuation) General Preparation

- The expelled, warmed air from other
equipment in the vicinity must not
be blown in the direction of the
rack.

Otherwise the units of the 1-kW HF
Transceiver XK 859C1 will take in
this air through their front-panel
grilles.

- Leave sufficient space in front of
the rack for any local operation of
the equipment that may be called
for.

Note:

If the 1-kW HF Transceiver is used in
mobile operation (together with Parts
Set KRG 859Z1) and stowed in a cabin
e.g., one must ensure that there is
sufficient freedom for the dynamic
swinging movements of the rack during
travel.
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Fig. 2.1

- Once the location for setting up the
rack has been appointed with due
observation of the preceding points,
the rack itself can be installed.

Note:

o When the Rack, Stationary KG 859C4
together with Parts Set KG 859%Z1 is
set up, the shock absorbers should
be attached to the floor and to the
wall.

o A total of 24 M8 screws are required
for attachment, 16 on the floor for
the four elastomer absorbers and
eight for the absorbers between the
rear of the rack and the wall.

o The dimensions for attachment of the

rack can be seen from Fig. 2.1
below.
Qs
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Attachment of Rack, Stationary KG 859C4

and Parts Set, Mobile KG 859Z1

(Continuation)---
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---(Continuation) General Preparation

- The opening of the duct in the top
of the rack must not be obstructed
during operation of the transceiver.

If the heat given off by the trans-
ceiver is not to be radiated into the
operations room, a shaft can be con-
structed to carry it away to the
exterior. The opening of the duct on
the racks is prepared for this.

The blowers installed in the equipment
are designed to permit a drop in
pressure of 20 to 30 Pa (2 to 3 mm
column of water) through external
expulsion of air.

A greater drop in pressure has to be
compensated for by an external exhaust
blower.

- 2.3 -
The maximum air throughout the
transmitter is approx. 10 m3/min.
After the rack has been set up, HF

Power Amplifier VK 859C1 and -
depending on the configuration of the

equipment - Line Flattener FK 859C1
can be pushed into the rack.

Secure the units in the rack with the
retaining screws under their handles.

Once the general preparation of the
1-kW HF Transceiver XK 859C1 has been
completed, the equipment can be cabled
according to part 2.2.2.
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2.2.2 Cabling of the 1-kW HF
Transceiving System

2.2.2.1 General

The cables that are required for

cabling the 1-kW HF Transceiver
XK 859C1 are either already installed
in the rack or are supplied with the

equipment. The cables needed for the
options are ©provided with these
options.

To enable the user to produce cables
of special lengths, a set of mating
connectors (XK 859%1) is available for
the 1-kW HF Transceiver XK 859C1 which
can be ordered directly from Rohde &
Schwarz by stating ordering code
681.5410.02. Appendix 1 contains all
necessary instructions for producing
one's own cables.

The slide-in units Amplifier VK 859C1
and Power Supply IN 859C1 plus,
possibly, Line Flattener FK 859C1 are

Fig. 2.2

automatically interconnected electri-
cally by way of the integrated cabling
when they are pushed into the rack.

Receiver/Exciter GX 859C1 plus options
(GP 853C1/GM 853C1) is the only
slide-in unit that is mounted on
telescopic rails and connected up by
hand.

2.2.2.2 Arrangement of Interfaces
In the <case of Receiver/Exciter
GX 859C1 all interfaces, with the

exception of the sockets for connect-
ing the two headsets, are located on
the rear. Fig. 2.2 below illustrates

how they are arranged.

Arrangement of Interfaces on Receiver/Exciter GX 859C1

(Continuation)-=-
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---(Continuation) Arrangement of Interfaces

On the front panel of the optional
Line Flattener FK 859C1 there are two
sockets for the RF input and output.
All other interfacing is by way of a
connector on the rear of this unit.

Fig. 2.3

When the line flattener is pushed into
the rack, the connector on the rear
engages automatically. Fig. 2.3 below
shows the arrangement of the RF
sockets on the front panel.

1L ]
e

>

o
0

SOFTWARE
VARIANTE

Arrangement of RF Sockets on Line Flattener FK 859C1

(Continuation)---
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-—-(Continuation) Arrangement of Interfaces

The electrical interfaces of HF Power
Amplifier VK 859C1 consist of an RF
socket on its front panel and several
connectors on the rear.

When the power amplifier is pushed

Fig. 2.4

Arrangement

into the rack, all connectors on the
rear engage automatically.

Fig. 2.4 below shows the location of
the RF socket on the front panel.

of RF Socket on HF Power Amplifier VK 859C1

(Continuation)---



673.4199

1-kW HF
XK 859C1

TRANSCEIVER

User Manual

Part 2: Preparation for Use and Operation

- 2.7 -

---(Continuation) Arrangement of Interfaces

On the base-plate of the rack, below
the slide-in unit Power Supply
IN 859C1, there are connectors for the
peripherals of the 1-kW HF Transceiver
XK 859C1:

X14 for teleprinters, etc.

X13 for Antenna Tuning Unit FK 859

X12 for a detached control unit
(GB 853C1 possibly with KK 853C2)

@ ROHOESSCHWARZ - XK l'¢1

Also on the base-plate there is a
four-way terminal Dblock for the
380 VAC three-phase connection and a
two-way temminal block for the 24-VDC

battery connection.

There are two openings on the base of
the rack for introducing all cables
from the exterior.

Fig. 2.5 below illustrates the
arrangement of the terminal blocks and
connectors of the external interfaces
on the base-plate of Rack KG 859C1 or
KG 859C4.

- 3 i KT .

) 2 Jm‘ﬁ,,&,“ ;l
phveer 1 U

B H S

Battery

-
-

+

Mains

1=

- 2

x13_ATY
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———\

Fig. 2.5

Arrangement of External Interfaces on Rack

(Continuation)---
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---(Continuation) Arrangement of Interfaces

On Antenna Tuning Unit FK 859 the con- The screw terminal for the transmit-
nector for the control cable plus ting/receiving antenna is on top of
socket for the RF connection are lo- the unit in the centre. Fig. 2.6 shows
cated on the lower part at the front. the locations of these interfaces.

l 1l l !, f ! Antennenanschlup
T T ANTENNA CONNECTION

X1 X3
. @
RF Steuerung/Stromvers. AUX,

CONTROL/POWER SUPPLY

T; L—=

Erdang
GROUNDING

Fig. 2.6 Arrangement of Interfaces on Antenna Tuning Unit FK 859
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2.2.2.3

Cabling of RF, Control and Signal Lines

The 1-kW HF Transceiver XK 859C1
should be cabled with its options and
peripherals as shown in Fig. 2.12
before it is put into service.

The system is illustrated here with
the cabling that is necessary.
Deviations from +this are of course
admissible and may be implemented if
the application calls for it.

For cabling the 1-kW HF Transceiver
XK 859C1 proceed according to the
following instructions:

CAUTION

o The external power supply of
three-phase 380 VAC and/or 24 VDC
(battery) mast not yet be connected
to the rack.

o To ensure unobstructed access to the
teminal for the three-phase and/or
battery supply, Power Supply
IN 859C1 should not yet be pushed
into the rack.

1. Mount Receiver/Exciter GX 859C1 and
any options (ISB Modem GM 853C1
and/or ALIS Processor GP 853C1) on
the telescopic rails in the top of
the rack.

Push in the receiver/exciter until
the telescopic rails lock. Thereby
the safety catch is activated that
prevents the receiver/exciter
against falling out of the rack.

3. Connect the trailing cables inside
- the rack to the receiver/exciter

with reference to Fig. 2.2 and
Fig. 2.12.

4. Push the receiver/exciter right
into the rack and secure it -with
the retaining screws under the
handles.

CAUTION

If the optional Line Flattener

FK 859C1 is not installed in the

rack, cables W8 and W9 should be

joined directly with their connectors
X50 and X100. :

A dummy panel should be attached to
the location for the optional Line
Flattener FK 859C1.

5. If Line Flattener FK 859C1 is not
included, Jjoin the RF connecting
cable to the RF of 1-kW Ampli-
fier VK 859C1 and the RF socket X1
of Antenna Tuning Unit FK 859.

Join the control cable to socket
X13 ATU in the bottam of the rack
and to the socket X2 CONTROL/POWER
SUPPLY of Antenna Tuning Unit
FK 859.

Connect the rod, whip, long-wire or
broadband antenna to the screw

teminal on top of Antenna Tuning Unit
FK 859.

(Continuation)---
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---(Continuation) Cabling of RF,
Control and Signal Lines

6. If Line Flattener FK 859C1 is
included, join the RF connecting
cable to the RF socket of 1-kW
Amplifier VK 859C1 and the RF
sock'et@a of the line flattener.

Connect the coaxial 1lines (Z2 =
50 ohms) to the braodband antenna
on antenna output X53 ANT of the
line flattener.

CAUTION

If the optional 1line flattener is
included in the rack at a later date,
withdraw connector X100 (on cable W9)
fram socket X50 in the rack and join
it to the dummy plug in the top left
of the rack.

7. Connect the headset, morse key,
loudspeaker, headphones, microphone
to the parallel audio sockets on
the front panel of the control unit
in Receiver/Exciter GX 859C1.

Connect a detached control unit
with the control cable to socket
X12 REMOTE in the bottom of the
rack of the 1-kW HF Transceiver.

2.2.3 Connection of Peripheral

Units

2,2.3.1 General

The 1-kW HF Transceiver XK 859C1
offers diverse system capabilities
plus enhanced operating ease, no
matter whether it is worked locally,
over short distances or truly
remotely. The additions and
accessories that are necessary for
this (see also data sheet) may be
connected without any internal
alterations to the HF receiver/
exciter. Explanations, e.g. pin
assignment with interface levels, con-~
cerning the connection of peripherals
are contained in Appendix 2: Interface
Description.

2.2.3.2 Connection of Teleprinters

If the control unit is integrated, a
teleprinter is connected on the
EXTERNal connector X14 in the bottom
of the rack. If a detached control
unit is used, the AF/TTY connector may
be used for this purpose (see Fig.
2.12).

(Continuation)---
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---(Continuation) Connection of Teleprinters

a) Setting for single-current or
polar-current transmission

The 1-kW HF transceiver 1leaves the
factory set for the connection of
teleprinters working by a single-
current method. The 1line current
source required for that is already
built in. If an end equipment using
polar current is connected, it is
necessary to change shorting plugs on
the audio board in the control unit.
Removal of the control unit for making
these settings is described in user
manual Receiver/Exciter GX 859C1.

The location of the shorting plugs on
the audio board is shown in Fig. 2.13.

shorting plug on the audio board in
the control unit. Removal of the con-
trol unit for making this setting is
described in wuser manual Receiver/
Exciter GX 859C1.

The location of the shorting plug on
the audio board is shown in Fig. 2.13.

Connector Function
link
Line current V.28
X41 1 -2 2 -3 *

Connector Function
links
Single Polar
current current
ﬂ"—]_
X21 1 -2 2 -3 %
X22 5 -6 4 - 5 *
X31 1 -2 2 -3 *
X32 5 -6 4 - 5 *

* Basic setting

b) Line-current V.28 interface

The 1-kW HF transceiver leaves the
factory set for the connection of
teleprinters with a line~-current
interface. If a teleprinter or data

end equipment with a V.28 interface is
connected, it is necessary to change a

* Basic setting

2.2.3.3 Connection of Accessories

Possible accessory units like a tele-
printer, ARQ (Automatic Repeat
Request), FEC (Forward Error Correc-
tion), ALIS (Automatic Link Set-up)
processor, a second loudspeaker or a
PTT line can be connected on X14
EXTERN on the base-plate in the bottom
of the rack using a control cable.

In the case of a detached control unit
accessory units are connected using a
control cable on connector AF/TTY.
Connection of the ALIS processor is
not possible in this case, since it is
always located at the receiver/exci-
ter.
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2.2.4

Connection of Power Supply

See Fig. 2.12

Connect the power supply and ground
for the 1-kW HF Transceiver XK 859C1
as follows:

CAUTION

To ensure unobstructed access to the
temminals for the three-phase and/or
battery supply, Power Supply IN 859C1
should not yet be pushed into the
rack.

DANGER

Before making the three-phase and/or

battery connection,

ensure that the

cables are not live.

1.

Pass the cable for the three-phase
connection (minimum cross-section
4 x 2.5 mm?) through the small
opening in the base of the rack on
the right-hand side.

Make the connections for 380 VAC
on the four-way terminal block X5
acc. to Fig. 2.5 and Fig. 2.12.
Attach an appropriate pull-relief
for the cable.

Pass the cable for the battery
connection (minimum cross-section
2 x 6 mm2) through the small
opening in the base of the rack on
the right-hand side.

Note:

Connection of a battery is optio-
nal and not required for pure
mains operation.

Make the connections for 24 VDC on
the two-way terminal block X6
acc., to Fig. 2.5 and Fig. 2.12.
Attach an appropriate pull-relief
for the cable.

On the base-plate of the rack
there is a screw for making a
central ground connection.

10.

Join the grounding cable (minimum
cross-section 10 mm2) +to the
central ground screw (see. Fig.
2.5).

Note:

All slide-in units are thus
grounded by way of the common
grognd lead and the metal frame.

CAUTION

Ensure under all circumstances
that the grounding cable is
fastened on the mains side with a
firm screwed connection. The
grounding cable must not be
plugged on the mains side.

It is advisable to provide fuse
protection of 3 x 16 A (medium
slow-blow) on the mains side for
the three-phase connection to the
rack.

Push the Power Supply IN 859C1
into the bottom of the rack until
resistance is felt.

Push up the catch that prevents
the unit fram falling out of the
rack and slide the unit in as far
as it will go.

Fasten the power supply to the
frame with four screws.

After checking all connections
with reference to Fig. 2.12,
ensure that the mains switch on
Power Supply IN 859Ci1 is OFF and
that the OPERATION MODE switch on
Control Unit GB 853C1 in
Receiver/Exciter GX  859C1 is
likewise OFF.

The three-phase supply of 380 VAC
and, if available, the 24-VvDC
battery can then be switched on.
Preparation for use is thus
teminated.
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2.3 Preparation for Remote
Control

For remote control of the 1-kW HF

Transceiver XK 859C1 fram a detached

Control Unit GB 853C1, central

camputer, e.g. PUC or PCA 5, or a

central control unit, e.g. GB 606,

various internal settings have to be
made (address, data rate, type of V.
interface, etc.). These settings are
described in the following.

The control unit has a standard
RS-232-C (V.24/v.28) interface which
makes it possible for the control unit
to be removed any distance away.

At distances of up to 50 m the power
supply will come from the HF receiv-
er/exciter, and at distances of more
than > 50 m (detached or remote
control) from a separate power supply
(accommodated in KK 853C2).

Up to 1000 m the data line can be a DC
four-wire line. Larger distances can
be spanned using a telephone channel
and modems (see also part 2.7).

2.3.1 Setting of Baud Rate
If the control wunit is operated
integrated into +the HF receiver/

exciter, the baud rate will set itself
automatically to 9600 B4 because of
the location (contact to ground).

The baud rate must be set for remote
operation. For this there are switches
and Jjumpers on the processor circuit
board in the receiver/exciter as well
as on the processor circuit board of
the control unit, whose arrangement is
illustrated in Fig. 2.14 to 2.16 and
whose functions are explained over-
leaf. Removal of the subassemblies for
making this setting is described in
the user manuel of the Receiver/Ex-
citer GX 859C1.

Switches S1 and S10
Baud 4 3 2 1
rate
110 g| 0| 2|8 | d=open
200 gl 8| @ 1
300 g1 0 1 )]
600 g\ 0 1 1
1200 "] 1 0] a3
2400 g 1 )] 1*| * basic
4800 "] 1 1 )] setting
9600 "] 1 1 1
Ext. 1 X X X

Isochronous operation

If the baud rate is set to external
with switch S1 on the processor board
of the control unit, the data to be
transmitted and those to be received
are conveyed in synchronism with sig-
nal-element timing fed in fram the
exterior. This timing has to be fed in
on connector X61.a25 or X71.R.

Shorting plug X104.3 in the processor
also has to be changed to external
signal-element timing (A-B). Removal
of the processor for making this
setting is described in user manual
Receiver/Exciter GX 859C1.

The clock and the
following chronology:

data have the

Transmitted data D1
—1 | O

Transmitter bit timing T2

i re

Received data D2

—

Receiver clock T4

S I I I I O O N

L
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2.3.2 Definition of V.Interfaces

The V.24 standard defines the inter-
faces and standard V.28 describes the
signal levels. The control unit and
the 1-kW HF transceiver also meet the
v.10/v.11 standard.

V.28 is a system for short lines,
preferably for the connection of
modems. With this standard there is
one line each for sending and receiv-
ing data; the associated return line
is common. V.10 is intended for longer
lines. Here, in contrast to V.28, the
two data 1lines each have their own
return line, twisted with the data
line itself.

V.11 is similar to V.10 but of balanc-
ed design.

2.3.3 Connection of V.28 Interface

If the 1-kW HF Transceiver XK 859C1 is
connected to a modem, the pins of the
REMOTE socket X12 in the bottom of the
rack have to be connected to the modem
according to the V.24/V.28 standard.
The pin assignment of this socket can
be taken from the interface descrip-
tion in appendix 2.

If units with V.28 interfaces are di-
rectly interconnected, e.g. a computer
with an 1-kW HF transceiver, the
procedure is as illustrated in Fig.
2.7. The shorting 1links shown here
substitute for modem interfaces; they
are necessary for a direct intercon-
nection of devices.

Remote (X12)
C o1 ) Fernbedienter
D o > < < XK 859 C1
<[-———-——c 02 D2 ) Remote
Rechner 7 D controtled
oder l______c £2 £2 } { XK 859 C1
GB 853
e T s2 )
Controtler N
or (2 M2 )
GB 853
el 1.2 ey s12 -
M M1 D)
Fig. 2.7 Interconnection of Two Units by V.28 Standard
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2.3.4 Connection of V.10 Interface

If two units with V.10 interfaces are
directly connected, the procedure is
as illustrated in Fig. 2.8. The short-
ing links shown here are necessary for

operation. The pin assignment of the
REMOTE socket X12 in the bottom of the
rack can be taken from the interface
description in appendix 2.

Remote (X12)
Fernbedienter
D————-C o1 02 i XK 859 C1
Rechner R R
oy emore
?;;253 }_..___..._( £2 ~ A e controlled
XK 859 C1
<E;:———-——( 02 01 >
SR— T — E2 ) i
Cantrotler
ar e G- Y IR IR B e—
GB 8s3
e LY e M2 ———d
_——4 51‘2 TR R —— 512 )_——'
e M1 e M1 e
Fig. 2.8 Interconnection of Two Units by V.10 Standard
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2.3.4.1

Connection of Detached Control Unit

If the 1-kW HF transceiver is to be
controlled from a detached Control
Unit GB 853C1, the equipment will be
cabled as in Fig. 2.9. This
configuration is suitable for lines up

If the control unit is powered from
the 1-kW HF transceiver, the cable may
be up to 50 m in length.

The assignment of the REMOTE socket

to 100 m in length, if the control X12 is given in the Interface Des-
unit has its own power supply. cription in Appendix 2.
X1 X12
#* Ayssenschirm nur an [ % Aussenschirm nur an
Genduse! 3% * Genduse!
- 2\ L,
GB 853 i S 220 ; XK 859 C1
¢ C 22 )
¢ A 23 -
o3 % 3
¢ E 3 X
¢ J 34 O
C K 36
¢ L 13 D)
- Y 8 >+
¢ v 32 M
- W T >
Lc N - — b
¢ P ——— e 27
-C S 31 O
¢ T m— 127 D+
¢ X 28
p L § .
Lc ¢ 15 -
¢ 2 - 17
Lc b 16
=C 0
-C d 9 O
LC e 19 -
€ [ e e e e e e e o e e — — —— 33 -
L g e e o e o e e e o e e e e e e e —— 35 D™
— ]
1) Connection of supply voltages only when control unit has no power supply of
its own
Fig. 2.9 Interconnection of Detached Control Unit with 1-kW HF

Transceiver
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2.3.4.2 Setting of V.10 Interface

The shorting plugs X104 on the
processor circuit board of the control
unit and in the processor are set for
V.24 interfaces when the equipment
leaves the factory. Their location on
the processor circuit board and in the
processor is indicated in Fig. 2.14
and 2.15.

Control unit

(processor circuit board)
(Fig. 2.14)

A B Cc

X104.1 —_—
.2 —_—
.3 —_—
.4 —
.5 —

Removal of the control wunit and
processor for making the settings is
described in the user manual of +the
Receiver/Exciter GX 859C1.

For changing to V.10 interface the

shorting plugs have to be set as
follows:
Receiver/exciter
(processor)
(Fig. 2.15)
A B C
X104.1 ——te
.2 —_—
.3 —_—r
.4 —
.5 ——e
.6 —_ )
.7 ——
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2.3.5 Connection of V.11 Interface

If two units with V.11 interfaces are
directly connected, the procedure is
as in Fig. 2.10. The shorting links
shown here are necessary for opera-

tion. The pin assignment of the REMOTE
socket X12 in the bottom of the rack

=
Rechner D C D1 /
oder _—
GB 853 D —C D1 |
S I
—(C D2 —
Controller
or I————C E2
GB 853
——C M1 —
——<C r7,2V—¢%
——< +7,2V—
Fig. 2.10

can be taken from the interface
description in appendix 2.
Remote (X12)
D2 ) jj>Fernbe-
— dienter
D2 ) XK 859C1
o1 >———
b1 —<
: Remote
E2 ] —I controlled
XK 859C1
— M 1
— +7,2V r—t
— +7,2V T

Interconnection of Control Unit with 1-kW HF Transceiver

by V.11 Standard
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2.3.5.1 Setting of V.11 Interface

The shorting plugs X104 on the
processor circuit board of the control
unit and in the processor are set for
V.24 interfaces when the equipment
leaves the factory. Their location on
the processor circuit board and in the
processor 1is indicated in -Fig. 2.14
and 2.15. -

Control unit
(processor circuit board)
(Fig. 2.14)

X104.1 —_—
.2 —_—
<3 ——
.4 —_—
.5 R
.6 —_—
o7 —_—
.8 —_—
.9 —_—

Removal of the control unit and
processor for making the settings is
described in the user manual of +the
Receiver/Exciter GX 859C1.

For changing to V.11 interface the

shorting plugs have to be set as
follows:

Receiver/exciter

processor

(Fig. 2.15)

X104.1 —_—
.2 —
.3 —_—t
.4 —_—
.5 —_—
N —_—
.7 —
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2.3.6 Connection of V.Interfaces in Bus Operation

In this mode of operation, in contrast
to V.24/V.10 interfaces, several units

oder
GB 853 <] —C D2

Rechner D C D1 >< i D1 ) 11.Fernbe—

can be both remotely controlled and
- scanned.

Remote (X12)

dienter
D2 D XK 859C1

H— e
1< M —
Controller
or —1—C M2 —¢
GB 853

1

2.11 Interconnection of

A maximum of ten remotely controlled
1-kW HF transceivers can be combined,
each having to be addressed with its
address switch S11. The simultaneous
scanning of all 1-kW HF transceivers,
with the command A0001 for instance,

2 >—H

— M1 >

‘ Remote

— M2 D e controlled
XK 859C1

r— +7,2V r—t

— +7,2V r—

D1 ) <] 2. Fernbe-

dienter
D2 D XK 859C1

2 >

Remote

r— M2 >———F— controlled
XK 859C1

T +72V >r——

+72V »r——

Several Units in BUS Operation

is not pemissible.

The controller has to be designed so
that its operation will not be inter-
fered with when input D2 is high-
impedance (high-impedance tristate).
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2.3.6.1 Setting of Bus Operation

The shorting plugs X104 on the pro-
cessor board of the control unit and
in the processor are set ex works for
V.24 interfaces. Their location on the
processor board and in the processor
is indicated in Fig. 2.14 and 2.15.

Note:

The control unit installed in XK 859C1
does not have to be changed for BUS
operation since it is internally con-
nected via an interface. An external-

Control unit

(processor circuit board)
(Fig. 2.14)

A B Cc

X104.1

.2 —_—

5

.6 —t

o7 ——

.8 ——

.9 ——

ly connected control unit has only to
be set to BUS operation if simulta-
neously other units (temminal, pro-
cessor) are switched.

Removal of the control unit and pro-
cessor for making the settings is de-
scribed in wuser manual Receiver/
Exciter GX 859C1.

For changing to bus operation the

shorting plugs have to be set as
follows:
Receiver/exciter
(processor)
(Fig. 2.15)
A B C
X104.1 ——
02 em——
l3 E——

04 ——

5 R

-6 e——

O7 ——
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2.3.7

Function of Shorting Plugs X104 on Processor Board of Control Unit

The location of the shorting plugs on the processor board is shown in Fig.
2.14. Their basic settings ex works and the possible settings are illustrated

below.
Basic settings Possible settings
A B (o4
X104, A-B B-C

X104.1 PR .1 Special mode Normal operation

.2 —e .2 ALE active ALE interrupted

<3 SR - .3 External clock Internal clock

.4 i .4 V.28/V.10 S2 on/tristate

for BUS

.5 —— 5 V.28 v.11/v.10

.6 —— .6 v.11/BUS V.28/v.10

.7 p— o7 BUS v.11/v.10

.8 —_— .8 Channel storage Channel storage

inhibited not inhibited
.9 D -9 Software activation
OFF ON
Explanation of the functions of the
shorting plugs X104 on the processor
board (see also CCITT V.24
recommendation) :

1) X104.1

Nomal operation

Test mode

2) X104.2
ALE active
ALE interrupted

test

subassemblies,

oo 00

Normal operation.
Test operation with automatic test equipment.

equipment

Processor works with operating program.

Processor works with test program fed in by
automatic

for checking

(Continuation)-—-
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-—-(Continuation) Function of Shorting Plugs X104 on Processor Circuit Board of
Control Unit

3) X104.3
External clock : Clock for USART (data transmission) comes from
external unit.

Clock for USART comes fram internal timer.

Internal clock

4) X104.4
v.10/v.28 : Signal S2 is controlled by USART (RTS).
S2 on : Signal S2 is on (+5 V). Operation with Control
Unit GB 853C1.
5) X104.5
V.28 : Input comparator is referred to equipment's
internal ground.
v.11/v.10 : Input camparator works as differential
amplifier.
6) X104.6
BUS/V.11 : Data output issues difference signals D1 and
D1. Control lines inactive. In steady state D1
and D1 are tristate (high-impedance), if
X104.7 is switched to BUS operation.
v.28/V10 : Data output issues signal D1. (Reference
potential is equipment's internal ground).
Control lines S1.2 and S2 are active.
7) X104.7 —
vV.11/v.10 : Data output D1 is always active -5 V in steady
state.
BUS s Data outputs D1 and D1 are high-impedance in

steady state.

(Continuation)---
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-——(Continuation) Function of Shorting Plugs X104 on Processor Circuit Board of

Control Unit

8) X104.8
Channel storage
inhibited

Channel storage
not inhibited

9) X104.9
Software activate
OFF

Software activate
ON

No channels can be programmed with STOre
button on front panel of control unit.

100 channels can be programmed with STOre
button on front panel of control unit.

Activate signal is not contained in data
telegram fram control unit to processor.

Activate signal is contained in data telegram
fran control unit to processor.
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2.3.8

Function of Shorting Plugs X104 in Processor

The location of the shorting plugs X104 in the processor is shown in Fig.
2.15. Their basic settings ex works and the possible settings are illustrated

below:
Basic settings Possible settings
A B Cc
X104. | A-B B-C.
X104.1 —— .1 Normal operation Test mode
. .2 —— o2 ALE active ALE interrupted
.3 e «3 External clock Internal clock
.4 T .4 V.28/v.10%* S2 on
.5 e .5 V.28/v.10 vV.11/v.10
.6 —— .6 v.11/BUS vV.28/v.10
.7 — .7 V.11/D1 = -5 v BUS

*S2 on to transmit

Explanation of the functions of the shorting plugs X104 in the processor (see
also CCITT V.24 recommendation):

1) X104.1

Normal operation : Processor works with operating program.

Test mode : Processor works with test program fed in by
automatic test equipment for checking
subassemblies.

2) X104.2
ALE active Normal operation.

00 oo

ALE interrupted Test operation with automatic test equipment.

3) X104.3
External clock

Clock USART
external unit.

(data transmission) comes fram

Internal clock

Clock USART comes from internal timer.

(Continuation)---
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HF

TRANSCEIVER

—-—--(Continuation) Function of Shorting Plugs X104 in Processor

4)

5)

6)

7)

X104.4
V.28/V.10

S2 on

X104.5

V.28/V.10

v.11/v.10

X104.6

v.11/BUS

v.28/v.10

X104.7
V.11

BUS

o0

13

Signal S2 is controlled by USART (RTS).

Signal S2 is on (+5 V). Operation with Control
Unit GB 853C1.

Input camparator is referred to equipment's
internal ground.

Input comparator works as differential
amplifier.

Data output issues difference signals D1 and
D1. Control lines S1.2 and S2 inactive.

Data interface issues signals D1, S1.2, S2.
(Reference potential is equipment's internal
ground) .

Data output'ET is active -5 V in steady state
if X104.6 is set B-C,

Data outputs D1 and D1 are high-impedance in
steady state if no data are transmitted.
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2.3.9 Setting of Device Address

For the transmission of data and their
reception in BUS operation the 1-kW HF
transceiver is provided with an
addressing facility, because each data
set for remote control commences with
the receiver address. The addressing
for data reception is made with the
address switch S11 in the processor of
the receiver/exciter.

The address switch is binary coded and
decade-oriented, i.e. the ones place

is set with the first four switches (1
to 4) and the tens place of an address
between 00 and 99 with the second four
switches (5 to 8).

The address set ex works is 00.

The location of the address switch can
be seen in Fig. 2.13. Removal of the
processor to enable the setting is
described in user manual Receiver/
Exciter GX 859C1.

Tens decimal place Ones decimal place

Address switch Decimal Address switch Decimal

8 7 6 5 equiv. 4 3 2 1 equiv.

0 0 0 0 0 0o 0 o 0 0

0 0 0 1 10 0 0 o0 1 1

0 o0 1 0 20 0 o 1 0 2

0 o0 1 1 30 o o0 1 1 3

0 1 0 0 40 0 1 0 0 4

0 1 0 1 50 0 1 0 1 5

0 1 1 0 60 0 1 1 0 6

0 1 1 1 70 0 1 1 1 7

1 0 0 o 80 1 0 0 o0 8

1 0 0 1 90 1 0 0 1 9

The setting 00 has a special function:
the transceiver is then not addressed,
i.e. it accepts any information that
is conveyed to it.

If the processor is in an addressed
condition, only those data strings

will be accepted that commence with
the appropriate address.

Exception: data strings with the
address 00 are accepted by all
installations.
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2.4 Switching 1-kW HF Transceiver XK 859C1 ON and OFF
2.4.1 First-time Switch-on
Before the 1-kwW HF Transceiver

XK 859C1 is switched on for the first
time, various checks should be made,
as described below, for the sake of
the safety to both the equipment and
the persons using it.

Following this, switching ON and OFF
in normal operation can be made as in
part 2.4.2.

If any cables, subassemblies or com-
ponents in the rack (KG 859C4) are
replaced, this first-time check
procedure should be repeated before
the transceiver is switched on.

1. Ensure the the 1-kW HF Transceiver
XK 859C1 is properly connected to
the three-phase and/or battery
supply acc. to 2.2.4.

Ensure that the transceiver is
prepared for operation acc. to 2.2
and 2.3.

After undoing the retaining
screws, pull Receiver/Exciter
GX 859C1 out of the rack and make
sure the trailing cables are
properly connected and not
damaged.

Ensure that any accessories, like
ISB Modem GM 853C1, ALIS Processor
GP 853cC1 or Antenna Selector
GV 851, are properly connected to
the receiver/exciter.

Then slide the receiver/exciter
back into the rack and secure it
with the retaining screws under
the handles.

Ensure that Power Supply IN 859C1,
1-kW Amplifier VK 859C1 and pos-
sibly Line Flattener FK 859C!1 are

pushed right into the rack and
properly secured with the retain-
ing screws.

Ensure that the air outlet on top
of the rack is not obstructed.

Check electrical connections
between the slide-in units of the
transceiver and external units,
e.g. detached Control Unit
GB 853C1, Antenna Tuning Unit
FK 859 and antennas, for proper
seating.

Note:

The preparatory <checks are thus
campleted and the 1-kW HF Transceiver
XK 859C1 can be switched on as
follows:

9. Set the power switch, on the right

on Power Supply IN 859C1, to ON 1.
10. The LEDs MAINS and 28 V above the
power switch must illuminate to
indicate that the power supply is
working properly.

Note:

The LEDs 50 V I and 50 Vv II will
illuminate only in the operational
mode Tx/RX.
11. Then turn the OPERATION MODE
switch on the control unit in
Receiver/BExciter GX 859C1 to the
required mode, thus switching on
1-kW HF Transceiver XK 859C1.
12, The green pilot LED on the right
next to the cooling fins on the
front panel of Receiver/Exciter
GX 859C1 must illuminate.

(Continuation)---
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---(Continuation) First-time Switch-on. _

Note:

If there is a fault in the internal
supply voltages, this will be detected
by an electronic monitoring circuit
and either the LEDs of Power Supply
IN 859C1 and/or the green pilot LED on
the receiver/exciter will not illumi-
nate. In such a case perform the
troubleshooting acc. to chapter 4.

The 1-kW HF Transceiver XK 859C1 is
ready for operation immediately after
switch-on.

The transceiver has non-volatile data
memories and continues to operate
after switch-on in the way it was set
before being switched off. The 99 in-
ternal memory channels for separate
transmit/receive frequencies are en-
tirely preserved with all settings. On
the main display of the control unit
"E" appears for approx. 90 s after
switch-on, indicating that the warm-up
phase of the oven in the synthesizer
has not yet terminated.

A built-in test equipment (BITE) con-
tinuously monitors all major functions
of the transceiver and indicates the
momentary operating state. This means
that the operating state last set is
reproduced and after the warm-up phase
indicated on the control unit or that
error messages will appear on the main
display, if required. In this case too
troubleshooting should be performed
acc, to chapter 4.

The transceiver can also be tested at
the push of a button, with confirma-
tion of its correct functioning or
indication of a defective module. To
do this, press the TEST button on the
control unit. For more details of this
refer to part 2.5.3.16.

While the test is in progress, the
LEDs and all segments of the LC
display on the control unit will
illuminate. At the same time, if the

transceiver is operable, an acoustic
signal should be heard, provided the
loudspeaker is switched on. Following
the test the transceiver is reset to
the operating state last set.

2.4.2 Switching ON and OFF in

Normal Operation

Once the 1-kW HF Transceiver XK 859C1
has been switched on for the first
time acc. to 2.4.1, it can be switched
on and off as follows in normal ope-
ration:

Switch-off

Turn the OPERATION MODE switch (19,
Fig. 2.17) on the control unit in Re-
ceiver/Exciter GX 859C1 to OFF.

The green pilot LED on the right next
to the cooling fins on the front panel
of Receiver/Exciter GX 859C1 extin-
guishes and the 1-kW HF Transceiver
XK 859C1 is switched off.

Note:

If the 1-kW HF Transceiver XK 859C1 is
to remain out of operation for a
longish period, the power switch on
the right on Power Supply IN 859C1
should also be switched to OFF.

Switch-on

Turn the OPERATION MODE switch (19,
Fig. 2.17) on the control unit in Re-
ceiver/Exciter GX 859C1 to the re-
quired mode of operation.

The green pilot LED on the right next
to the cooling fins on the front panel
of Receiver/Exciter GX 859C1 illumi-
nates and the 1-kW HF Transceiver
XK 859C1 is switched on.
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2.5 Manual Local Control

2.5.1 General

Manual operation of the 1-kW HF trans-
ceiver is possible in the following
configurations:

1. with an integrated control unit,
2. with a detached control unit,

3. with an integrated and a detached
control unit.

Manual operation as in 1. and 2. is
described in the following parts.

With 1-kW HF transceivers using an
integrated and a detached control unit
manual operation is only possible from
one of the control units.

In operation of the 1-kW HF trans-
ceiver fram the detached control unit
the integrated control unit must be
turned OFF with the OPERATION MODE
switch.

CAUTION

If the integrated control unit is cut
in while the detached control unit is
still active, it will only be possible
to operate the 1-kW HF transceiver
fram the integrated control unit (see
also 2.5.3.3).

On the engaged control unit that no
longer has priority monitoring (i.e.
of the current equipment status) and
listening in are still possible.

Listening in to the received and the
transmitted AF signal is always
possible on both control units.

Activation of the transmitter is only
possible from the control unit with
priority.

2.5.2 Brief Instructions for
Manual Local Control
The same, repetitive sequence for

entering the different setting func-
tions and defined reactions of the HF
transceiver, which are communicated to
the operator over the display of the
control unit, ensure simple and
error-free operation.

The operating philosophy, given in the
form of brief instructions at the end
of section 2, will serve a trained
operator as a mental prop in using the
1-kW HF transceiver. The fully
detailed operating instructions are
given in the following sections.
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2.5.3

Instructions for Manual Local Control

The following legend accompanies the front-panel illustration in Fig. 2.17.

No. Inscription Function
Ioudspeaker (volume adjustable with volume
1 control (20); can be switched off with switch
(24))
2 CHANNEL Display for channel number
3 Display array for
STATUS - ERROR indication
BFO - BFO frequency (-2.9 to +2.9 kHz)
EXT - Indication that BCD code is issued to exter-
nally connected unit
kHz - Indication of frequency in kHz
4 Display for
AME
USB -—T
LSB
ISB Type of modulation
CW
FSK §
FSK B
FSKR —
LINE - AF switch-on
NB - Noise blanker
vC - Volume compressor
HF -~ Carrier activation
5 STO - Rey for storing entered equipment status
under selected channel number
RCL - Rey for recalling equipment status stored
under selected channel number

(Continuation)---
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-—-=(Continuation) Functions of Controls and Indicators

No.

Inscription

Function

10

11

12

TEST

LINE

TUNE

vC

+/-

BFO

FRQ

Rey for triggering internal test of equipment

Key for data transmission in AME, LSB or USB
(indication on display (4))

Rey for triggering HF tuning in antenna
tuning unit

Key reserved for switching interference blanker
on/off (indication on display (4))

Rey for switching noise blanker on/off (indi-
cation on display (4))

Reys for

- Variation of transmit or receive frequency
in 10-Hz place (priority setting after each
new switch-on of receiver/exciter)

- Variation of transmit or receive frequency
with any required frequency step, after input
of this frequency step (e.g. lock ++) with
keys FRQ, 1, 0, O.

- Variation of 100-Hz place when BFO is
switched on

- Variation of 1-kHz place in CH and EXT
operation

- Entry of BFO frequency with correct sign in
CW operation

Rey array for the presetting of

Output of BCD code to externally connected
unit

BFO frequency

Channel number

Transmit or receive frequency

(Continuation)---
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---(Continuation) PFunctions of Controls and Indicators

No. Inscription Function

13 ENT Rey for
- Termination of entries for functions EXT,

BFO, CH and FRQ

- Clearing of displayed error number
- Inquiry of equipment status

14 Key array with digits for channel and frequency
entries and for entering type of modulation and
polarity in FSK operation

0 to 9 Digit entries are only effective after using

one of the keys in key array 12 (indication
on display (2) or (3))

AME

USB

‘'LSB

CwW Entry of type of modulation (indication on

ISB display (4))

FSK &

FSK R

FSK R

POL - Entry of polarity in FSK operation (indication

by +FSK or -FSK)
15 R Key for assigning decimal place when entering
transmit or receive frequency and BFO frequency
16 Switch for control mode

MAN - Manual entry of equipment status (all entries
are possible)

CH - Channel operation
In this mode frequency can be varied with keys
+ and - (11). All other operational settings
are blocked. Upon channel recall frequency
shown on display array (3) is extinguished
after approx. 5 s.

T%/Rx - Storage or readout of equipment status includ-
ing transmit and receive frequency for sim-
plex operation in conjunction with keys STO
or RCL (5). No interruption in operation.

(Continuation)---
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---(Continuation) Function of Controls and Indicators

No. Inscription Function
Rx - Storage or readout of equipment status for
half-duplex operation in conjunction with
keys STO and RCL (5). No interruption in
operation.
17 SQUELCH Control for setting squelch threshold
18 Squelch indicator; LED illuminates when AF is
enabled
19 OPERATION MODE Mode switch for
OFF - Equipment off
Rx - Reception
™/Rx - Transmission/reception with
] - Low HF output power (100 W)
B - medium HF output power (250 W)
] - high HF output power (1000 W)
20 VOLUME Volume control for built-in loudspeaker and/or
headphones in headset
21 FSK Switch in FSK mode for
Rx - Reception
STBY - Standby
Tx - Transmission
22 o Parallel audio sockets for connection of loud-
g} speaker and/or headset or morse key
F.
23 HF Led illuminates with activated carrier
24 o On/off switch for built-in loudspeaker
-Q
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2.5.3.1 General Remarks on Keypad

Settings that affect the displays (2
and 3, Fig. 2.17) must be indicated
with one of the keys EXT, BFO, CH, FRQ
(12). The previous display is then
extinguished. The keys for the digits
0 to 9 (14) and the decimal point (15)
(not for CH and EXT) may subsequently
be operated. The control unit reacts
to incorrect entries like FRQ
> 29999.99 kHz or BFO > 2.9 kHz by
showing "E" for maximally 1 s on the
display array (3). A flashing display
(2) or (3) means that the setting
which has been made cannot be accepted
until the key ENT (13) has been
pressed. Incamplete entries are also
accepted with the ENT key, leading
zZeroes being suppressed and places
after the point being filled in.

All other functions are self-teminat-
ing, i.e. the key ENT (13) does not
have to be pressed. Operating the ENT
key after terminated functions trig-
gers a status inquiry. After the entry
of terminated functions, operation of
the numeric keys 1 to 9 (14) calls up
the type of modulation. Additional
functions like LINE, NB, VC or POL are
cleared fram the display (4) if they
are not admissible for the selected
modulation. These additional functions
have a flipflop response, i.e. every
time one of these keys is operated,
the opposite of the previous setting
is produced. Impermissible combina-
tions with certain types of modulation
also lead to an error display "E" on
the array (3).

Pressing the keys + and - (11) pro-
duces variation of the last place of
terminated entries (keys EXT, BFO, CH,
FRQ (12) with key ENT (13) possibly

after numerics) and also of untermi-
nated entries (key ENT (13) without
keys EXT, BFO, CH, FRQ (12) with/with-
out numerics). Without operating one
of the keys EXT, BFO, CH, FRQ (12) the
content of the displays (2) or (3) is
varied that was last accessed. Pro-
gramming of +the variation stepping
width is explained in section 2.5.3.7.

All terminated entries are transferred
to the processor, only dashes appear-
ing on the display (3) during this
time. Displays (3) and (4) are turned
off until the complete acknowledgement
is received. This procedure is only
visible at low baud rates however.
During the transfer the keypad is
furthermore blocked.

The error display "E" will produce a
forced temmination of the entry in
some cases where a function is imper-
missible for instance. A new entry is
then possible without pressing the ENT
key (13).

2.5.3.2 Entries in Display

Unterminated entries into the display
(2, Fig. 2.17) are cleared by operat-
ing the prime function keys FRQ, BFO
or EXT (12) and are ineffective. A
continuous-monitoring number that has
just been shown on the display (3) is
cleared by entries like FRQ, BFO, EXT
(possible with numerics) and ENT for
5 s after pressing the ENT key (13).
BITE numbers are permanently cleared
by the above entries and also by the
ENT key (13) alone.

The significance of the CM and BITE
numbers are explained in Part 4.
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2.5.3.3 Setting of Operation Mode

When the OPERATION MODE switch (19,
Fig. 2.17) 1is OFF, the 1-kW HF
transceiver is naturally turned off.
The other positions of the switch are
as follows:

Note:

If the 1-kW HF Transceiver XK 859C1 is

only powered from a battery, e.g. in
mobile operation or because the
three-phase supply has failed, it
automatically switches itself to

transmitting power of 100 W, indepen-

Rx : 1-kW HF transceiver can dently of the Tx/Rx setting of the
only receive OPERATION MODE switch.
If, in operation with an additional,
Tx/Rx : 1-kW HF transceiver can detached control unit, the OPERATION
receive and transmit at MODE switch (19) on the local control
low power (100 W) unit is OFF, this means that the
remote control unit is active and that
it is only possible to listen in on
Tx/Rx : 1-kW HF transceiver can the local control unit. The displays
receive and transmit at are active on the local control unit
medium power (250 W) but the keys are blocked.
When the OPERATION MODE switch (19) on
Tx/Rx t 1-kW HF transceiver can the remote control unit is OFF, it is
receive and transmit at possible to listen in on this control
full power (1000 W) unit.
Local control unit Remote control unit
OFF OFF system off
Rx, Tx/Rx active OFF listen in | system on
OFF listen in Rx, Tx/Rx active system on
Rx, Tx/Rx active Rx, Tx/Rx error system on

message
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2.5.3.4 Setting of Control Mode

Explanation of the switch for the
control mode (16, Fig. 2.17):

MAN : In this setting of the
switch all possibilities of
control are admissible. If a
channel is called up with
the CH key (12), the fre-
quency on the display (3) is
maintained.

CH

In this setting of the
switch a channel recall is
possible (e.g. CH, 19, ENT).

Also variation with keys +
and - (11) of:
FRQ, BFO, EXT, CH.
Example:
Display:

EXT, +, +, +, +,
4, 5, 6, 7

All other possibilities are
blocked. The frequency dis-
play extinguishes approx.
5 s after a channel recall.

2.5.3.5 Setting of FSK Mode

With the PFSK switch (21, PFig. 2.17)
the line-current source of the 1-kW HF

transceiver is switched to FSK
operation.
Rx : FSK reception, the line-cur-

rent source can be keyed by
the FSK signal.

STBY: The line-current source is

turned off.

FSK transmission, the line-
current source is turned on
but cannot be keyed. The
1-kW HF transceiver is
activated.
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2.5.3.6 Setting of Frequency
Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

to MAN. Frequency display (3) is dark,

Press FRQ key (12). all other displays unaltered.

Enter frequency on keypad (14)

in kHz and if necessary with

decimal point (15). Entered frequency flashes.

Press ENT key (13). Entered frequency lights up
continuously, i.e. 1-kW HF trans-
ceiver is set to entered frequency

2.5.3.7 Programming of Frequency Variation
Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

to MAN. Frequency display (3) is dark,

Press FRQ key (12). all other displays unaltered.

Enter frequency variation on key-

pad (14) in kHz and if necessary

with decimal point (15). Entered frequency flashes.

Press key + or - (11). Variation frequency is stored and
is added to or subtracted from
previously entered transmit or
receive frequency according to the
key operated.

Frequency altered by variation
frequency lights up continuously,
i.e. 1-kW HF transceiver is set
to new frequency.
Note:
If the previously set transmit or receive frequency is to be retained after
storage of the variation frequency, the opposite sign key must always be
pressed after storage. The frequency variation remains stored and can be
called up with the keys FRQ (12) and + or - (11) until the 1-kW HF trans-
ceiver is switched off. After switchig on again the standard variation of
10 Hz is effective.
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2.5.3.8

Setting of Class of Emission

Fig.
no.

Operation

[

Indication

Set switch for control mode (16)
to MAN.

Select required class of emission
(AME, USB, LSB, ISB, FSK) by
pressing appropriate key of
keypad (14).

For PSK set mode switch (21)
and select polarity with POL
key (14).

For ISB select required side-
band with POL key (14).

Display (3) is dark, all other
displays unaltered.

Class of emission appears on
displays (4).

Polarity indicated by LEDs POL
(23).

Sideband indicated on display (4).




673.4199

1-kW HF
XK 859CcC1

TRANSCEIVER

User Manual

Part 2: Preparation for Use and Operation

- 2.40 -

2.5.3.9 BFO Entry

The beat-frequency oscillator (BFO) is
turned on for the classes of emission
CW and FSK. It can be varied in steps
of 100 Hz in the range +2.9 to
-2.9 kHz, referred to the centre fre-

quency. For FSK a frequency assignment .

of 1.0 kHz is made automatically for
the BFO.

made after selecting classes of emis-
sion CW and FSK, is always 1.0 kHz. In
the class of emission CW variation of
the BFO frequency is possible in two
ways:

1. proceeding from 1.0 kHz

The basic setting of the BFO, which is 2. direct entry of the BFO frequency
Proceeding from 1.0 kHz
Fig. Operation Indication
no.
2.17 Press BFO key (12). Display (3) is dark, all other
displays unaltered.
Press ENT key (13). BFO frequency 1.0 kHz lights up on
display (3).
Direct entry of the BFO frequency
Fig. Operation Indication
no.
2.17 By pressing key + or - (11) BFO

Press BFO key (12).

and +2.9 kHz on keypad (14)

Press ENT key (13).

frequency is varied by 100 Hz.

Enter BFO frequency between -2.9

(+ or - (11) following numerics).

Display (3) is dark, all other
displays unaltered.

Entered frequency flashes on
display (3).

Entered BFO frequency lights up
continuously on display (3), i.e.
1-kW HF transceiver is set to BFO

frequency.
Once BFO frequency is shown on the associated equipment status by
display (3), it is possible to return pressing the keys FRQ (12) and ENT

to the frequency display with the

(13).
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2.5.3.10 EXTERNAL

The numerical range is from 0 to 9.

entered is to be called up, the keys
EXT (12, Fig. 2.17) and ENT (13)

According to the selected numbers a should be pressed.
BCD code is output to the EXTERNal
connector X14 in the bottom of the
rack can be regarded as completely This can only be varied with the keys
unrelated in value to the overall + and - (11). The procedure for
setting of the HF transceiver. If the entering a new EXT number is as
EXT number last follows:

Fig. Operation Indication

no.

2.17 Set switch for control mode (16)

to MAN.
Press EXT key (12).

Press ENT key (13).

Enter EXT number on keypad (14).

Display (3) is dark, all other
displays unaltered.

Entered number flashes in displays
(3).

Entered EXT number lights up
continuously, i.e. number is
present in BCD code on EXTERNal
connector on rear.

Once the EXT number is shown on the
display (3), it is possible to return
to the frequency display with the

associated equipment
pressing the keys FRQ
(13).

status
(12)

by
and ENT




673.4199

1-kW HF
XK 859C1

TRANSCEIVER

User Manual

Part 2: Preparation for Use and Operation

- 2.42 -

2.5.3.11 Channel Operation

Channel operation is possible in the
setting MAN or CH of the switch for
the control mode (16, Fig. 2.17). In
both switch settings a previously cal-
led up channel number indicated on the
display (2) will extinguish as soon as
another class of emission or addition-
al function (LINE, NB, VC) is set. The
previously set channel number can how-
ever be recalled on the display (2) by
pressing the keys CH (12) and ENT
(13). The altered equipment status is
no longer assigned to this channel
number, so it extinguishes after ap-
prox. 5 s.

In the CH setting of the switch for
the control mode (16) only channel
numbers can be called up. The frequen-
cy assigned to the channel (stored) is
shown on the display (3)for approx.

the frequency with the key + or - (11)
in the standard stepping width of
10 Hz or a previously programmed step-
ping width. The class of emission can-
not be altered. An alteration of the
additional functions is only possible
if the selected class of emission al-
lows it.

In the MAN setting of the switch for
the control mode (16) it is possible,
in contrast to the CH switch setting,
to make any other kind of operation,
e.g. switching of the class of emis-
sion, BFO, EXT number, etc. A further
difference is that the frequency dis-
play (3) is not darkened.

For calling up a channel in the MAN or
CH setting of the switch for the con-

5 s. It can be displayed at any time trol mode (16) the procedure is as
by pressing the keys FRQ (12) and ENT follows:
(13). Only then is it possible to vary

Fig. Operation Indication

no.

2.17 Press CH key (12). Any channel number on channel

(14).

Press ENT key (13).

Enter channel number on keypad

display (2) extinguishes.
Remaining equipment status is
unaltered.

Entered channel number flashes.
Remaining equipment status is
unaltered.

Entered channel number lights up
continuously, i.e. 1-kW HF
transceiver is set to entered
channel number and stored equip-
ment status is indicated.
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2.5.3.12 Storage

a) An equipment status set in the MAN position of the switch for the control
mode (16, Fig. 2.17) is to be stored under a particular channel number.

to TxX/Rx.

Enter required channel number by
pressing key CH (12), numerics
(14) and key ENT (13).

Press STO key (5).

Reset switch for control mode
(16) to MAN or CH.

Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

Channel display (2) shows channel
number selected earlier with
flashing point.

Point on channel display (2)
flashes. This means that keys STO
and RCL (5) are activated.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
selected channel number.

(Continuation)---
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---(Continuation) Storage

b) Storage of several equipment settings in different channels.

to Tx/Rx.

Enter channel number under which
equipment status still to be set
is to be stored by pressing key
CH (12), numerics (14) and key
ENT (13).

Enter frequency by pressing key
FRQ (12), numerics (14) and key
ENT (13).

Enter class of emission and
additional functions.

Press STO key (5).

Fig. Operation Indication
no.
2.17 Set switch for control mode (16) Channel display (2) shows channel

number selected earlier with
flashing point.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
selected channel number.

c) Storage of equipment status under the next channel number.

to TX/Rx.

Enter channel number by pressing
key CH (12), numerics (14) and
key ENT (13) or move to next
channel number by pressing CH
key (12) and + or - (11).

Press STO key (5).

Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

Point on channel display (2)
flashes. Previously set equipment
status is maintained but can be
altered as wished.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
selected channel number.

(Continuation)--~
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-—-=~(Continuation) Storage

d) Storage of channels with fixed frequency spacing.

to Tx/Rx.

Enter frequency variations by
pressing key FRQ (12), numerics
(14) and key + or - (11).

Select first channel by pressing
key CH (12), numerics (14) and
key ENT (13).

Select initial frequency by
pressing key FRQ (12), numerics
(14) and key ENT (13).

Enter class of emission and
additional functions.

Press STO key (5).

Press key CH (12) and + or -
(11).

Press key FRQ (12) and + or -
(11).

Press STO key (5).

Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

Point on channel display (2)
extinguishes.

Point on channel display (2)
continues to flash.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
channel number.

Channel number is incremented
or decremented by one and point on
channel display (2) flashes.

Frequency on display (3) is
altered by programmed variation.
Point on channel display (2)
flashes.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
channel number.

A previously set class of emission including the additional functions is
maintained in all channels.

(Continuation)---
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-—-(Continuation) Storage

e) Storage of half-duplex channels.

Note:

No half-duplex channels can be programmed in the CW class of emission.

to Tx/Rx.

Enter channel number by pressing
key CH (12), numerics (14) and
key ENT (13).

Enter transmit frequency by
pressing key FRQ (12), numerics"
(14) and key ENT (13).

Enter class of emission and
additional functions.

Press STO key (5).

Set switch for control mode
(16) to Rx.

Enter receive frequency by
pressing key FRQ (12), numerics
(14) and key ENT (13).

Press STO key (5).

Fig. Operation Indication
no.
2.17 Set switch for control mode (16)

Point on channel display (2)
flashes and display (3) is dark.

Flashing point on channel display
(2) extinguishes, i.e. entire
equipment status is stored under
channel number.

Frequency display (3) is dark.

Point on channel display (2)
flashes.

Flashing point on channel display
(2) extinguishes, i.e. receive
frequency is stored under same
channel number as transmit
frequency.

(Continuation)~---
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---(Continuation) Storage

f) Storage of mute channels in Antenna Tuning Unit FK 859 or in Line Flattener
FK 859C1.

The Antenna Tuning Unit (ATU) FK 859 or Line Flattener FK 859C1 tunes silently
when a channel is called up. The data necessary for this are called fram the
internal memory of the ATU e.g. line flattener, the programming of which is
described below.

to Tx/Rx.

Set switch for control mode (16)
to MAN or CH.

Select previously stored channel

by pressing key CH (12), numerics
(14) and key ENT (13).

Press TUNE key (8).

Fig. Operation Indication
no.
2.17 Set OPERATION MODE switch (19)

Channel number with associated

frequency and equipment status

appear on displays (2), (3) and
(4).

Channel number lights up on
channel display (2), "E7" (Tuning
in progress) is indicated on
display (3) and on display (4)
"HF" lights up red for duration of
tuning. This means that ATU e.qg.
line flattener is tuning and
tuning data determined are

stored in ATU e.g. line falttener
memory under particular channel
number that is set.

Silent-tuning data stored under
channel number are erased if new
frequency, new class of emission
or other change is entered in same
channel by pressing STO key (5).
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2.5.3.13 Recall

The RCL key (5, Fig. 2.14) generally
serves for recalling stored channels

and

not set on the 1-kW HF transceiver

It can be altered in any way and then

to check the associated equipment stored again by pressing the STO key
status. The equipment status is only (5).
shown in the displays (2), (3) and (4)

Fig. Operation Indication

no.

2.17 Set switch for control mode Channel display (2) shows

(16) to Tx/Rx.

Enter required channel number

(14) and key ENT (13).

Press RCL key (5).

by pressing key CH (12), numerics

channel number selected earlier
with flashing point.

Point on channel display (2)
also flashes for newly set
channel number.

Flashing point on channel display
(2) extinguishes and entire
equipment status stored under
channel number is indicated
without altering status set prior
to this.
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2.5.3.14 Squelch

The squelch control (17, Fig. 2.17)
enables continuous setting of the
response threshold of the squelch. The
LED (18) will illuminate when the AF
is enabled.

2.5.3.15 Loudspeaker and Headset

The built-in loudspeaker
2.17)

(24).

(1, Fig.
can be cut out with the switch

The volume can be adjusted with the
control (20). This control governs the
following:

1) the built-in loudspeaker (1),

2) a headset connected to socket (22),

3) a second loudspeaker connected to
X14 EXTERN, contacts 20 and 1 (see
Fig. 4.2), on the base-plate of the
rack, mobile or rack, stationary.

2.5.3.16 TEST

When the switch for: the control mode
(16, Fig. 2.17) is set to MAN or CH
and the TEST key (6) is pressed, all
segments and points of the displays
(2), (3) and (4) should light up as
well as the squelch (18) indicator. If
the result of the test of the USART
interface is positive, a letter code
is sent to the processor and triggers
a selftest there too. The carrier may
not be activated during a test-run as

this could produce a false test
result.

If no fault is detected in the 1-kW HF
transceiver, line flattener or antenna
tuning unit, the display (3) will
indicate the same as it did before the

TEST key (6) was pressed. If any
defect 1is detected however, an "E"
will be displayed (= error) together
with the code of the defective

subassembly (e.g. "E25").

By referring to the fault 1lists in
section 4 it 1is then possible to
determine that the location of the
fault in this example is the control
unit. Several faults will be displayed
in a rotating fashion changing every
1 s. The fault display can be cleared
with the keys ENT, FRQ ENT, BFO ENT or
EXT ENT and the previous operational

.status of the 1-kW HF transceiver is

then indicated again.
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2.6 Remote Control

The 1-kW HF transceiver can be con-
trolled locally on the receiver/exci-
ter itself, detached over small dis-
tances or truly remotely. A detached
control unit is still powered fram the
receiver/exciter, but for remote con-
trol the units have their own power

supply.

The telecontrol data are transmitted
in both directions - for control and
answer-back - in serial form over a
CCITT V.24/v.28 (EIA RS-232-C) inter-
face. The transmission speed can be
set in steps between 110 and 9600 baud
or is produced by external timing. The
character fommat is that of the usual
ASCIT standard (CCITT V.3). Thus
remote control is not only possible
from the Control Unit GB 853 but also
fram a camputer, 1like the Process
Controller PUC, or a Central Control
Unit GB 606.

Furthermore this can be done directly,
i.e. without any extra interface. The
interface levels are those of CCITT
recommendations V.10 and X.26 (EIA
RS-=423). Although there is full campa-
tibility with CCITT V.28, substantial-
ly greater distances can be covered
without the interconnection of any
modems. Additional push-pull outputs
will also enable balanced operation in
line with CCITT V.11 and X.27 (EIA
RS-422). A bus interface can also be
implemented for addressed operation.
This is made possible by special hard-
ware and software measures.

How different the system configura-
tions can be in remote control is
illustrated by Fig. 2.18 to 2.20. For
greater clarity the modulation 1lines
for the receive and transmit signal
(including the PTT key) are not shown.

FPig. 2.18a illustrates the simplest
case of remote control. For simplest
case of remote control. For control
and answer-back only one twisted, DC
four-wire line is required. According
to CCITT V.11 (EIA RS-422) a distance
of 1 km is admissible for 9600 bd and
twisted telephone wires with a dia-
meter of 0.51 mm (AWG 24). Larger dis-
tances by way of a telephone channel
are achieved by inserting modems
(Fig. 2.18b).

Fig. 2.18c shows the central control
of several HF transceivers. As a
result of the bus wiring that is pos-
sible here, the configuration is par-
ticularly simple. Matching to the
modem, which is not bus-compatible, is
handled by the Impedance Converter
GV 080. As many as ten 1-kW HF trans-
ceivers can be connected to the lat-
ter. A larger number is possible by
cascading the converters.

Two impedance converters can be accamn-
modated in one case. A maximum of
99 units can be addressed. Because of
the extensive status displays and the
addressing that 1is necessary, a
process computer such as the PUC or a
central control unit like the GB 606
is required for remotely controlling
several 1-kW HF transceivers.

The operating concept is optimized for
the conditions of operating by appro-
priate programming. The Impedance Con-
verter GV 080 has two inputs, one with
priority and a subordinated one, so
remote control is possible with the
two central control units (PUC or
GB 606) or central 1local control
(Fig. 2.18d). Here too, greater dis-
tances can be covered with the aid of
modems.

(Continuation)-=-
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--—(Continuation) Remote Control

Fig. 2.19 shows a complex system with
several remotely controlled and sever-
al 1locally controlled transceivers.
Control is as in Fig. 2.184 with two
central control units. The remotely
controlled 1-kW HF transceivers are
divided into two groups and the
impedance converters are connected up
so that, if transmission path I fails,
all the 1-kW HF transceivers can still

be remotely controlled by way of
transmission path II (and vice
versa). More than two transmission

paths (e.g. three in Fig. 2.19) can be
implemented with the V.24 Multiplexer
GV 081. The selection of the transmis-
sion path (maximum of seven) is then
made by the V.24 multiplexer
controlled by the control units.

In a-system as outlined in Fig. 2.20,
the 1-kW HF transceivers can be
controlled by individual control units
or centrally. A notable feature of
this configuration is the €fact that
the operator with the Control Unit
GB 853 is able to govern all functions
of his 1-kW HF transceiver without any
restrictions.

Note:

Before the 1-kW HF transceiver is put
into use under remote control it is
necessary to ensure that the prepara-
tions for operation described in part
2.2 and 2.3 have been made.

2.6.1 Remote-control Commands for

Comguter

The 1-kW HF transceiver is able to
both receive and send data. In the
first case the transceiver receives
its operating commands, and in the
second it communicates its operating
data to a camputer.

Remote control of the 1-kW HF trans-
ceiver by a camputer is possible via
the V.24/v.28 (RS-232-C) interface.
For this ASCII code is wused. The
strings that are used for the various
settings can be seen from the follow-
ing table.

(Continuation)---
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---(Continuation) Remote-control Commands for Computer

Setting Range/scope Example Instruction code
Address Setting fram Address 0 LF*A@GFCR
0 to 99 Address 99 LF*A99CR
BFO Setting from -2.9 kHz LF*B29~CR
-2.9 to +2.9 kHz +0.8 kHz LF*B@8+CR
Frequency Setting fram 801 kHz LF*F@@8a818@CR
0 to 29999.99 kHz 27545.50 kHz LF*F275455@CR
Line On/of £ On LF*G1CR
Ooff LF*G@CR
FSK stop On/off On LF*HI1CR
Off LF*H@BCR
Class of AME LF*I1CR
emission USB LF*I2CR
LSB LF*I3CR
Cw LF*I5CR
ISB LF*I6CR
FSK K LF*I7CR
FSK IR LF*I8CR
FSK LF*I9CR
External Setting from No. 7 LF*J7CR
0 to 9
Channel Setting fram Channel mode no. 34 LF*K34CR
0 to 99 Manual mode no. 34 LF*K34CR
RCL mode no. 34 LF*K34CR
Noise blanker| On/off On LF*N1CR
Off LF*N@CR
Inquiry Status or CM Status inquiry LF*01CR
CM inguiry LF*02CR
Operation Off LF*S@CR
mode Receive LF*S1CR
Transmit 1 LF*S2CR
Transmit 2 LF*S3CR
Transmit 3 LF*S4CR
Test Trigger Test LF*TuCR
Feedback Feedback CM LF*Tu5CR
Feedback Test feedback BITE LF*T28CR

(Continuation)===-
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~==(Continuation) Remote-control Commands for Camputer

Setting Range/scope Example Instruction code
Voice control| On/off On LF*V1CR
Ooff LF*V@CR
Carrier On/of £ On- LF*X1CR
activation Off LF*X2CR
HF display On/of £ HF display On LF*X1CR
( feedback) HF display OFF LF*X@CR
Tune Trigger LF*YuCR
FSK polarity | +/- FSK + LF*Z1CR
FSK - LF*Z@CR
Explanations: LF Line Feed
u Space
CR Carriage Return

Command: LF*O1CR
Command: LF*02CR

Command: LF*TuCR
Command: LF*YuCR

Control characters:

String identifiers:

Answer: LF*F1234567K99I5B29+J9GZNGVHZ 1HFSACR

Answer: IF*TuuCR = GO or LF*Tu3CR CM error 3
(answers also without command)

Answer: LF*T@CR = GO or LF*T38CR bite error 38

Answer: LF*Tu7CR

LF Line Feed CR

Carriage return

* Control mode: MAN

/ Control Mode: CH

% Store transmit and receive frequency, Tx/Rx-STO
T—

& Inquire transmit and receive frequency, Tx/Rx-RCL
( Store receive frequency, Rx-STO

r;- Recall receive frequency, RX-RCL

(Continuation)---
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---(Continuation) Remote-control Cammands for Camputer

The instruction-code characters from
the table are coded in ISO 7-bit code

(ASCII code) and serially transmitted
with the following word structure:

Start bit

Logic 0 (+5 V)

Logic 1 (-5 V9

-=--Information bits---

Parity bit

Stop bit

Idle

Example:

Shown here is the letter "M" with even
parity coding. The character "M" has
the ASCII code 18@11861, which is
transmitted beginning with the lowest
bit position. The even parity bit
canpletes the sum of the bits with
logic 1 to form an even value. The
start bit is always @ and the stop bit
1. The stop bit can be followed with-
out any pause by a new character with
a start bit.

The 1-kW HF transceiver detects
voltages fram 0.3 to 15 V and -0.3 to
-15 V as definite logic states. The
unit issuwes +5 V and -5 V. These
values meet both V.24 and V.10
standards. The transmission rate can
be set between 110 and 9600 bd (see
also section 2.3). At 110 bd two stop
bits are transmitted, all other baud
rates having only one stop bit.

Every character string is to be pre-
ceded by the address in the form A
(digit, digit). If the address switch
S11 in the processor is set to @@ how-
ever, the address code may by amitted.

The address number must always be
two~digit, i.e. for numbers below 10 a
zero has to be prefixed (example:
address 3 = Ag3).

Any number of instruction codes can be
lined up in each character string.

The character
with LF*,

string must commence

The last character must always be CR
(Carriage Return).

Example:

transmission of the class of
emission CW (instruction
code I5) and the BFO 1.5 kHz
(code B15+) to the unit with
the address 10.

Character string:
IF*A 1 I 5B 15 +

(Continuation)—=--
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---(Continuation) Remote-control
Commands for Computer

Many a computer, e.g. Tektronix 4051,
automatically outputs the characters
LF and CR in each line, meaning that
they do not have to be programmed
separately.

The sequence of the individual
instruction codes is quite random.

In the selection of the class of emis-
sion the BFO is initially firmly
assigned. If a different setting is
called for, the class of emission
first has to be programmed before the
BFO is given another wvalue. If data
are to be read into the unit's inter-
nal data memory, a complete data
string has to be sent.

Example:
LFSFPO803100RH3I5B2H
-J4GONOVOZ1

2.6.2 Programming with computer

The commands necessary for remote
control are different with the compu~
ters of different producers.

With these commands the program
(software) has to be generated by
which the 1-kW HF transceiver executes
all required settings.

The creation of programs of this kind
generally calls for a corresponding
level of know-how and experience and
is usually very time-consuming.
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3. Maintenance

The 1-kW HF Transceiver XK 859C1 is entirely maintenance-free
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4, Troubleshooting
4.1 General

Troubleshooting is performed with the
aid of the built-in test and monitor-

ing devices. These execute an internal ..

checkout of the 1-kW HF Transceiver
XK 859C1 including its large-signal
units and the connected external units
from the HF 850 radio-equipment family
during service without having to be
triggered and also signal the func-

tional status of the particular
operating mode (continuous monitor-
ing).

The test device furthermore executes
an internal checkout of the individual
units of the 1-kW HF Transceiver
XK 859C1 at component level outside of
equipment use when triggered by the
TEST key on the control unit.

The connected Antenna Tuning Unit
FK 859 or Line Flattener FK 859C1 is
also covered by this test, i.e. the
test comprises the entire HF trans-
ceiving system.

The results of the checkouts
indicated by a single-digit (CM)

are
or

-two-digit .(BITE) code on the frequency

display of the control unit.

Note: -

If a fault is indicated, this does not
necessarily mean that the 1-kW HF
Transceiver XK 859C1 is unservice-
able. The cause of the fault may be an
out-of-tolerance condition which will
nevertheless allow restricted opera-
tion to continue.

Troubleshooting also involves observ-
ing the LEDs and LC displays and
listening in to the AF.

4.2 Troubleshooting Instructions

For the event of any disturbance in
operation it is admissible to proceed
according to the following trouble-
shooting instructions.
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‘ START)

\

Switch on Power

A

Supply
IN 859C1

A

\

Check whether LEDs
above illuminate

°

no
illuminate

Turn OPERATION MODE
switch on control
unit to required

mode

Y

(1)
—/

Check whether three-
phase and/or
battery supply is
present

Establish external
voltage supply

Present
?

Green LED right on
front panel of
receiver/exciter
must illuminate

Power Supply
IN 859C1
is defective

Q,

Fig. 4.1

Replace unit
acc. to 4.4.4

Switch off
Power Supply
IN 859C1

For further

) troubleshooting
—————— see user manual
of Power Supply
IN 859C1

Troubleshooting Flowchart (page 1 of 2)
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no isplay no Determine
illuminates =< . on control possible fault acc.
unit to 4.3.4

=

Determine
possible fault acc.
to 4.3.1

Replace defective

= unit acc.

to 4.4

Press TEST key
on control unit

For further trouble-

shooting see user manua

of defective unit

E... yes Determine
display possible fault acc.
? to 4.3.2
\
1-kW HF Replace
transceiver defective unit
serviceable acc. to 4.4

7
/
/
/
/
/
/
/
’
%:}

For further
troubleshooting
see user manual
of defective
unit

Fig. 4.1

Troubeshooting Flowchart (page 2 of 2)
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4.3 Fault Lists

The following control units subassemblies and operational statuses are
continuously monitored (CM):

Synthesizer (unlock)

Oven (synthesizer)

Tuning of ATU BFO (modem)

Temperature of ATU (T > 95° C) Tx/Rx section

VSWR (amplifier) Acéessory unit

Amplifier

External unit
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4.3.1

Continuous Monitoring (CM) Displays

The following table shows the continuous monitoring displays in their order of

priority:
Priority | Code | Designation Remarks/measure

1 E1 Silence Transmission inhibited, reception
automatically

2 E3 Synthesizer Transmission and tuning pulse
inhibited

3 E9 Amplifier CM amplifier

4 E7 Tuning Set OPERATION MODE switch before
tuning pulse to Tx/Rx low power
(100 W) . After tuning one can
return to original power.

5 E6 ATU overtemperature If OPERATION MODE switch is on
Tx/Rx high power (1 kW), medium
power level (250 W) is engaged
automatically.

If overtemperature becomes

> 95° C, i.e. if E6 extinguishes
again, medium power level
remains engaged until HF trans-
ceiver is switched to reception
or TUNE button is operated.

6 ES8 VSWR too high VSWR > 3;
power is reduced by ALC.

7 E4 Oven Warm-up phase

8 E3 BFO error Transmission and tuning pulse
inhibited

9 E3 T/R Section

10 ES Accessory Fault in accessory unit

11 E5 External Fault in external unit
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4.3.2 BITE Displays
4.3.2.1 Displayed Fault Locations
Code Fault location Remarks
RECEIVE TEST
E25 Control unit Selftest of control unit
E31 Synthesizer CM synthesizer
E32 Modem CM modem or BITE result
E33 T/R section CM T/R section or BITE
result
Receiver/
E34 Filter - - BITE result
exciter
E35 FSK modem BITE result
E36 T/R section or modem BITE result
E37 Filter or T/R section BITE result
E38 T/R section or synthesizer CM T/R section
E39 Modem or FSK modem BITE result
E49 Filter or noise signal BITE result: disconnect
antenna, repeat test
TRANSMIT TEST
E60 ATU BITE result
E63 Antenna, ATU, RF cable to ATU or
wrong tuning data
E66 ATU, RF cable to ATI or T/R switchover BITE result
E68 In operation without ATU: antenna BITE result
In operation with ATU: ATU or control
cable to ATU
E69 ATU or antenna BITE result

(Continuation)-——
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--—(Continuation) Displayed Fault Locations

Code | Fault location Remarks
TRANSMIT TEST
E71 Power-supply module I in IN 859C1
E72 Power-supply module II in IN 859C1
E73 Power supply 28 V in IN 859C1
E74 Power-supply module I and amplifier
overtemperature
E75 Power-supply module II and amplifier
overtemperature
E77 Power supply and amplifier
overtemperature
E81 Harmonics filter
E82 Harmonics filter, control, ALC cable
or T/R section
E83 Preamplifier or RF line to amplifier
E84 ALC cable or T/R section
E90 Both output stages in amplifier
antenna, repeat test
E93 Output stage 1
E94 Output stage 2
E95 Preamplifier
E96 Control
E97 Amplifier overtemperature
E98 Battery operation and overtemperature .
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4.3.2.2

Displayed Operating States

Code Significance

E10 Transmission test blocked because of SILENCE

E15 Test blocked because f£.<.400 kHz

E19 Transmission test blocked because f < 1.5 MHz

E45 Test aborted because transceiver is transmitting when test is
triggered

E70 Test aborted because transceiver is tuning when test is triggered

The following codes do not appear after a test has been triggered but after
certain keys have been pressed on the control unit.

Code Significance

E20 Transceiver setting incorrect, new setting (modulation, frequency,
etc.) is necessary (processor status destroyed)

E21*)| Input format in data telegram wrong or output format wrong with RCL

(empty channel)

Note: The display E21 can appear when ALIS Processor GP 853 is
used in operation. However, this does not influence error
recognition or localization in local operation.

E22 "Data set ready" missing
E23*)| Data word processor - control unit incorrect
E24%*)| Data word control unit - processor incorrect
E26%*){ Input or output operation of channel memory incorrect (empty channel)
E29%*)| Wrong string identification in data telegram
*) Errors in data telegram caused by:

- Control Unit GB 853C1

- cammunication link

- processor of receiver/exciter
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4.3.3

Error Displays without Code

Below are the possible causes of an error display "E" without

accompanying code:

1.

When entering numerics after pressing FRQ key
- 1-kW HF transceiver in CH mode

- Entered frequency < 29999.99 kHz

When entering numerics after pressing BFO key
- 1-kW HF transceiver in CH mode

- BFO < 2.9 kHz

When entering numerics after pressing EXT key

- 1-kW HF transceiver in CH mode

After variation of frequency with key + or -

- New frequency < 29999.99 kHz

- New frequency > 0.00 kHz

After variation of BFO frequency with key + or -
= CW class of emission is not set

iBFOl < 2.9 kHz

After operating numeric keys 1 to 3, 5 to 9 for class of emission
without pressing one of the prime keys (EXT, BFO, CH, FRQ)
beforehand

- Switch for control mode is on CH or Rx

After operating numeric key 4 for polarity without pressing one
of the prime keys (EXT, BFO, CH, FRQ) beforehand

- Switch for control mode is on CH or Rx

- No FSK class of emission

After entering decimal point

- No prime ‘key (BFO, FRQ) has been operated

- Prime key EXT has been operated
- Prime key CH has been operated

(Continuation)---
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———-(Continuation) Error Displays without Code

9. After operating LINE key

Last EXT, BFO, CH or FRQ entry is still incomplete
(indicated by flashing)

1-kW HF transceiver in CH mode

1-kW HF transceiver not in AME, USB or LSB mode
Switch for control mode is on Rx

10. After operating NB key (noise blanker)
- Last EXT, BFO, CH or FRQ entry is still incomplete
(indicated by flashing)
- 1-kW HF transceiver in ISB or FSK mode
- Switch for control mode is on Rx
11. After operating VC key (noise compressor)
- Last EXT, BFO, CH or FRQ entry is still incomplete
(indicated by flashing)
- 1-kW HF transceiver in CW, ISB or FSK mode
- Switch for control mode is on Rx

12. After operating ENT key following complete entries for EXT, BFO,
CH or FRQ

- Switch for control mode is on Tx/Rx or Rx
13. After operating BFO key

- 1-kW HF transceiver in AME, USB, LSB or ISB mode
- Switch for control mode is on Rx

14, After operating EXT key
= Switch for control mode is on Rx

15. After operating STO key

1-kW HF transceiver in MAN or CH mode

Channel number missing

Memory lockout engaged by shorting plug X104.8 on processor
board of control unit

16. After operating RCL key

- 1-kW HF transceiver in MAN or CH mode
- Channel number missing

(Continuation)--—



673.4199

1-kW HF TRANSCEIVER
XK 859cC1 :

User Manual
Part 4: Troubleshooting - 4,11 -

--—(Continuation) Error Displays without Code

17. After operating TEST key

- Switch for control mode is on Tx/Rx or Rx
- Tuning is in progress ("E7" on display)

18. After operating TUNE key
- Switch for control mode is on Tx/Rx or Rx
19, For all keys

- OPERATION MODE switch is on OFF

4.3.4 Functions not Covered by BITE

The monitoring of all functions in the control units and subassem-
blies of the 1-kW HF transceiver would make the circuitry excessively
complex. For this reason the following functions should also be
considered when performing troubleshooting:

- Loudspeaker

- Volume controll

- Squelch

- Voice compressor (VC)

- AME demodulation (only-in Rx), AME transmission

- Polarity switching

- AGC switching in reception

- EMC filter, in particular EXT interface

For these functions the BITE produces no error indication "Exx" on

the frequency display of the control unit after operation of the TEST
key.

(Continuation)-—--
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---(Continuation) Functions not Covered by BITE

Symptom

Remarks

Possible fault location

No display on
control unit

Power supply LEDs do not
illuminate

- External power supply
- Internal power supply

Power supply LEDs
illuminate

- Power supply of control
unit
- Control unit

On control unit
all segments and
points of displays
illuminate as well
as LEDs

Power supply LEDs do not
illuminate

- Internal power supply

Power supply LEDs
illuminate but after
turning 1-kW HF trans-
ceiver off and back on
again error display "E24"
appears

= Processor

- Transmission link
between control unit
and processor

'Power supply LEDs

illuminate but after
turning 1-kW HF trans-
ceiver off and back on
again undefined display
appears on control unit

- Control unit

Undefined display
appears on control
unit

Power supply LEDs do not
illuminate

- Internal power supply

Power supply LEDs
illuminate

- Control unit
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4.3.5 Memory Back-up Batteries

There are lithium batteries for power-
ing the data memories in the processor
of Receiver/Exciter GX 859C1, in Line
Flattener FK 859C1 and in Antenna
Tuning Unit FK 859. The batteries are
hardly loaded by the memory devices.
They only age as a result of their own
self-discharge and under normal
operating conditions can be expected
to last at least five years. Con-
sequently no regular replacement of
the batteries is necessary.

If a data memory should suddenly not
function and it is thought that this

is caused by a flat battery, measure
the voltage on the battery with a
high-impedance voltmeter.

The nominal open-bircuit voltage is
3.7 V. The particular battery should
be replaced if it reads 1less than
3.5 V.

Removal of the processor in Receiver/
Exciter GX 859C1 or of the processor
circuit board in Line Flattener
FK 859C1 or in Antenna Tuning Unit
FK 859 as 1is necessary for battery
replacement is described in the user
manual of the particular unit.
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4.4 Replacement of Units

The arrangement of the units in the
rack of the 1-kW HF Transceiver
XK 859C1 can be seen from Fig. 1.2.
The cabling is shown in Fig. 2.12.

Note:

Replacement of the individual compo-
nents of the different units of equip-
ment is described in the separate user
manuals.

CAUTION

o Before replacing the units ensure in
each case that Power Supply IN 859C1
is switched off.

o The cabling of the 1-kW HF Trans-
ceiver XK 859C1 is described in
2.2.2.

o After replacing units perform the
first-time switch-om acc. to 2.4.1.
After this the transceiver can be
switched on and off again acc. to
2.4.2.

4.4.1 Replacement of Receiver/

Exciter GX 859C1

1. Undo the four captive screws under
the handles of the receiver/exci-
ter.

Note:

If options 1like ALIS Processor
GP 853C1 are connected to the re-
ceiver/exciter, the captive screws
under the handles of these units
also have to be undone.

Pull the receiver/exciter together
with any options out of the rack,
as far as they will go. The con-
nections on the rear of the equip-
ment must be accessible.

Note:

To simplify cabling of the receiv-

er/exciter and its options, the
receiver/exciter is mounted on
telescopic rails in the rack.
Separate all connectors on the
rear of the receiver/exciter.
Note:

o Also separate the connectors

fraon the rear of any options
connected to the receiver/
exciter.

o Connectors on the front of any
option must also be separated.

If any options are connected to
the receiver/exciter, the four
quick-release catches on the bot-
tom of the receiver/exciter then
have to be undone. Hold the option
while doing this. Afterwards re-
move the option from the receiver/
exciter.

Push up the catch that prevents
the equipment fram falling out of
the telescopic rails.

Lift the receiver/exciter out of
the telescopic rails.

The installation of the receiver/
exciter is in the reverse order to
the previously described removal.

Note:

o The installation of any option
with the receiver/exciter is
described in the relevant user
manual.

o For the cabling of the receiver/
exciter refer to Fig. 2.12.
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4,4.1.1 Replacement of Control Unit
GB 853C1
If the Control Unit GB 853C1 inte- 4. Pull the 1line flattener about
grated into Receiver/Exciter GX 859C1 halfway out of the rack, until
is defective, it must be removed ac- resistance is felt.
cording to the following instructions
and a new one inserted in its place.
5. Push up the catch (on the left-
hand side of the housing) that
1. Undo the outer four Phillips prevents the equipment from fall-
screws on the front panel of the ing out of the rack.
control unit.
2. Take the control unit out of Re- 6. Pull the line flattener entirely
ceiver/Exciter GX 859C1. out of the rack.
3. Lift out the 50-way connector on
the rear of the control unit with 7. The installation of the line flat-

the two locking levers.

4. The installation of the control
unit is in the reverse order to
the previously described removal.

4.4.2 Replacement of Line

Flattener FK 859C1

1. Remove the coaxial 1lead (2 =
50 ohms) to the broadband antenna

from antenna output X53 ANT of the
line flattener.

2. Remove connecting cable W50 fram
the RF output of Amplifier
VK 859C1 and X67 RF and the RF
input of the line flattener X52 RF

(o

3. Undo the four captive screws under
the handles of the line flattener.

tener is in the reverse order to
the previously described removal.

Note:

o If the optional Line Flattener
FK 859C1 is installed in the
rack at a later date, withdraw
connector X100 (on cable W9)
fram socket X50 in the rack and
join it to the dummy plug in the
rack (RG 859C1/C4) top left.

o When the 1line flattener 1is
pushed into the rack (KRG 859C4
or KG 859C1), the connectors on
the rear engage automatically.
Consequently no connectors, cab-
les, etc. have to be separated
from the rear of the equipment
when it is being removed and
none have to be replaced when
the equipment is put back in
place.
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4.4.3

Replacement of 1-kW HF
Amplifier VK 859C1

Remove the RF connection to the
antenna, to the optional Line
Flattener FK 859Ci1, to Antenna
Tuning Unit FK 859 or to any other
option from the front panel of the
1-kW HF Amplifier VK 859C1.

Undo the four captive screws under
the handles of the amplifier.

Pull the amplifier about halfway
out of the rack, until resistance
is felt.

Push up the catch that prevents
the equipment from falling out of
the rack.

Pull the amplifier entirely out of
the rack.

The installation of the amplifier
is in the reverse order to the
previously described removal.

Note:

When 1-kW HF Amplifier VK 859C1 is
pushed into the rack KRG 859C4, the
connectors on the rear engage
automatically.

Consequently no connectors, cab-

les, etc. have to be separated
fran the rear of the equipment
when it is being removed and none

have to be replaced when the
equipment is put back in place.

4.4.4

Replacement of Power Supply
IN 859C1

Undo the four captive screws under
the handles of the power supply.

Pull the power supply about half-
way out of the rack, until resist-
ance is felt.

Push up the catch that prevents
the equipment fram falling out of
the rack.

Pull the power supply entirely out
of the rack.

The installation of the power sup-
ply is in the reverse order to the
previously described removal.

Note:

When Power Supply IN 859C1 is
pushed into the rack KRG 859C4, the
connectors on the rear engage
automatically.

Consequently no connectors, cab-

les, etc. have to be separated
from the rear of the equipment
when it is being removed and none
have to be replaced when the

equipment is put back in place.
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1. Preparation of Connection Cables

All cables necessary for the internal cabling of 1--- Figure A.1 shows the external cabling of the 1-
kW HF Transceiver XK 859C1 are built into the kW HF transceiver together with the units to be
respective rack. Those required for the optional connected.

modules are supplied with the optional module

concerned. Refer also to Table 1.
FK 859
Mains
N R
X2 X1
Cable1 1 o Cable2
5 ATU RF
X13 X67
Cable 6 X5 M ™M
= X12 ‘ ‘
1-kW HF Transceiver = . X71 . E:Ea:ln
XK 859C1 — ? ee _nooa
Cable 3 eee 2OCE
—t REMOTE
Cables X6 I
a X14 GB 853
= £ Cable4
EXTERN
Battery Exte(nal
unit
e.g. tele-
printer

Fig. A1.1 External Cabling of 1-kW HFTransceiver XK 859C1
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Connection . . Length R&S
Cable from - 1o Designation (standard) Order No.
1 XK 859C1 - FK 859 ATU 20m 724.9904.01
(X13-X2)
2 XK 859C1 - FK 859 RF 20m 724.9856.01
(X67 - X1)
3 XK 859C1 - GB 853C1 REMOTE 20m - 724.9956.01
(X12-X71) :
4 XK 859C1 ( X14) - external EXTERN 20m DG 307.0221
unit
5 XK 859C1 (X6) - 24 VDC BATTERY 20m DS 025.5493
battery
6 XK 859C1 (X5) - three- MAINS 20m DS 025.5458
phase mains

Table 1 Cables obtainable from Rohde & Schwarz

The cables stated in the Table (cables 1 to 3) can  To allow for utmost flexibility in the cabling of
be ordered ready-made from Rohde & Schwarz. the 1-kW HF trransceiver, all cables listed in the

above Table (cables 1 to 6) can be finished by the
customer in any required length. For this purpose
it is possible to obtain sets of mating connectors

Standard length of the cables is 20 metres, but from Rohde & Schwarz. The order nos. for the
they can also be supplied in other lengths on  mating connectors are contained in drawing

request.

680.1210.01, page 3 at the end of this appendix.
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The following paragraph describes the prepa-
ration of control and supply lines plus RF cable. In
addition to the instructions for preparation there
are references to the respective parts lists and
circuit diagrams in the sub-sections for the
preparation of individual cables. Drawings are
included as an additional aid for the preparation.

The extracts from ‘Internal Guidelines' by Rohde
& Schwarz are to be taken into account during
preparation.

The following conventional tools are required for
the preparation of the cables:

- Cable stripper

- Stripping pincers

- Hot-air blower

- Solderingiron

- Set of crimping tools

Each finished cable is to undergo an optical, a
mechanical and an electrical check. For this
proceed as follows:

Optical and Mechanical Check
Check the cables and lines for perfect condition of

- Crimpings
- Plug and socket contacts
- Fitted plug case and connections.

Elektrical Check

Using suitable test equipment (e.g. Digital
Multimeter UDL 33, Order No. 388.8011.02 from
Rohde & Schwarz), check the cables and lines for

- Continuity
Short circuit or interruption
High-voltage test (800 V) between:
- Inner conductor/inner conductor
- Inner conductor/shield and/or
- Inner conductor/ground.
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1.1 Preparation of the Control Cable from the 1-kW HF Transceiver

to Antenna Tuning Unit FK 859

General:

The terminal designation of the cable is ATU. The
fixed socket on 1-kW HF Transceiver XK 859Cf1 is
designated X13 and the fixed socket on Antenna
Tuning Unit FK 859 X2.

The following internal guidelines should be
observed when preparing the cable:

HVC 212, HVJ 077, HVJ 250, HVL 170,
HVM 110, HVQ001.

1.1.1 ~ Circuit Diagram and Parts List

Circuit diagram and parts list are found at the end
of this appendix with the drawing nos.

724.9904.01S and 724.9904.01 SA.

Consumables:

R&S

Designation Quantity | o 1 No

Shrink-on sleeve 2 pieces DJ 099.3020

Shrink-on sleeve approx. DJ 025.2020
8 mm

Adhesive tape 1roll WW 002.2730

1.1.2 General Preparations

Label one shrink-on sleeve DJ 099.3020
‘XK 859C1 ATU".

Label the other sleeve DJ 099.3020 “FK 859
ATU" .

Cut the 37-way cable to the required length.

1.13 Preparing the Cable

1.1.3.1  Connecting the Flat Connector

1.

At one end of the 37-way cable remove
approx. 55 mm from outer insulation and
attach shrink-on sleeve marked 'XK 859C1
ATU'.

Remove foil winding and shrink 8 mm of
shrink-on sleeve DJ 025.2020 to end of outer
insulation under the shield of the 37-way
cable.

Tin-coat approx. 10 mm of cable shield and
shorten to 6 mm.

Attach cap (FM 588.2673) for the 25-way
connector strip (FM 520.6244) to the 37-way
cable.
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Strip 4 mm of each of the 22 inner conduc-
tors (stranded wires) of following colours,
crimp on 22 pin contacts (FM 520.6344) and
lock same into the following contacts of the
25-way connector strip (FM 520.6244):

Colour Contact
brown 1
red 2
orange 3
yellow 4
green 5
blue 6
violet 7
grey 8
white 9
black 10
white-brown "
white-red 12
white-orange 13
white-yellow 14
white-green 15
white-blue 16
white.-violet 17
white-grey 18
white-black-grey 19
white-brown-red 20
white-brown-orange 21
white-brown-yellow 22

Strip 4 mm of each of the tollowing 4 inner
conductors (stranded wires) and dip-tin:

- white-black-yellow,
- white-black-green,
- white-black-blue,

- white-black-violet

Solder the ends of the 4 stranded wires to a
high-current contact (FP 531,9240) and lock
into contact A1 of the 25-way connector
strip.

10.

11.

12.

1.1.3.2°

Strip 4 mm of each of the following 4 inner
conductors (stranded wires) and dip-tin:

- white-black,

- white-black-brown,
- white-black-red,

- white-black-orange

Solder the ends of the 4 stranded wires to a
high-current contact (FP 531,9240) and lock
into contact A2 of the 25-way connector
strip.

Cut off all
pieces).

remaining inner conductors (7

Attach the cap (FM 588.2673) with the
locking screw FM 588.2696 to the 25-way
connector strip, secure with loctite and pull-
relieve the cable.

Shrink on the sleeve marked 'XK 859C1 ATU'
up to approx. 30 mm before the pull-relief.

Connecting the Round Con-
nector

Strip 55 mm of outer insulation at the second
end of the 37-way cable and attach the
shrink-on sleeve marked 'FK 859 ATU'.

Disentangle shield of the 37-way cable,
remove foil winding and place shield towards
cable centre.

Attach the adapter and the shrink-on sleeve
(FO 080.2463) of the 26-way cable socket (FO
511.9296), taking care of correct positionning,
to the 37-way cable.
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4. Strip 5 mm at the ends of each of the
following 22 inner conductors, crimp on 22
socket inserts and lock into following contacts
of the 26-way cable socket (FO 511.9296):

Colour Contact
brown

red

orange

yellow

green

blue

violet

grey

white

black

white-brown
white-red
white-orange
white-yellow
white-green
white-blue
white-violet
white-grey
white-black-grey
white-brown-red
white-brown-orange
white-brown-yellow

NTONLKXE<KCAVBTZZrA-IO™m

Strip 5 mm of each of the two following
inner conductors (stranded wires):

- white-black-yellow
- white-black-green;

Crimp on one socket insert of the 26-way
cable socket and lock into contact A of the
cable socket.

Strip 5 mm of each of the following inner
conductors (stranded wires):

- white-black-blue,
- white-black-violet.

10.

1.

12.

13.

Crimp on one socket insert of the 26-way
cable socket and lock into contact B of the
cable socket.

Strip 5 mm of each of the following 2 inner
conductors (stranded wires):

- white-black,
- white-black-brown;

Crimp on one socket insert of the 26-way
cable socket and lock into contact C of the
cable socket.

Strip 5 mm of each of the following 2 inner
conductors (stranded wires):

- white-black-red
- white-black-orange.

Crimp on one socket insert of the 26-way
cable socket and lock into contact D of the
cable socket. '

Cut off any inner conductors that have not
been locked into the cable socket at this
point.

Fix the attached adapter to the cable socket,
secure with loctite and clamp the shield to
the adapter. Now wind two layers of
adhesive tape in groove and knurling of
adapter.

Shrink on the attached sleeve in such a way
that its bulb comes to rest in the groove of
the adapter.

Under the narrow end of the shrink-on
section, wind two layers of adhesive tape
round the cable and complete shrinking-on
procedure.

Shrink on the sleeve marked 'FK 859 ATU' up
to approx. 30 mm before the shrink-on sec-
tion of the cable socket.
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1.2

Preparation of the RF Cable from the1-kW HF Transceiver

to Antenna Tuning Unit FK 859

General:

The terminal designation of the cable is RF. The
fixed socket on transceiver Amplifier VK 859C1 is
designated X67, and the fixed socket on Antenna
Tuning Unit FK 859 X1.

The following internal guidelines should be
observed when preparing the cables:

HVC 212, HVI 077, HV] 250, HVM 110,
HVQ 001.

1.2.1 Parts List

The parts list is found at the end of this appendix
with the drawing no. 724.9856.01SA.

Two shrink-on sleeves DJ 099.3020 are required
as consumables.

1.2.2  General Preparations

1. Label one shrink-on sleeve DJ 099.3020

‘XK 859C1 RF'.

2. Label the other DJ.099.3020 'FK 859 RF'.

3. Cutthe RF cable to the required length.

1.2.3 Preparing the Cable

1. Attach the shrink-on sleeve marked

‘XK 859C1 RF' over the cable end .

2. Finish this cable end according to Fig. A1.2
and solder on the RF angle connector (FJ
117.8917).

3. Attach the shrink-on sleeve marked 'FK 859
RF' to the other cable end.

4. Finish this cable end according to Fig. A1.3
and solder on the RF cable plug (F)
. 018.4472).

5. Shrink on the sleeve marked 'XK 859 C1 RF'
up to approx. 30 mm before the RF angle
connector (FJ 117.8917).

6. Shrink on the sleeve marked 'FK 859 RF' up
to approx. 30 mm before the RF cable plug
(F1010.4472).
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1.3 Preparation of the Connection Cable from the 1-kW HF
Transceiver to detached Control Unit GB 853

General:
The terminal designation of the cable is REMOTE. HVC 212, HVJ 072, HVI 077, HVJ 250,
The fixed socket on 1-kW HF Transceiver XK HVM 110, HVQO001.

859C1 is designated X12 and the fixed socket on
detached Control Unit GB 853 is designated X71.

1.3.1 Circuit Diagram and Parts List

These .are included at the end of this appendix,
having the following drawing nos.:

The following internal guidelines should be ,

observed when preparing the cable: 724.9956.01 and 724.9956.01SA

Consumables:
Designation Quantit R&S
9 y Order No.
Shrink-on sleeve 2 pieces DJ 099.3020
Shrink-on sleeve approx. 10 mm DJ 092.6298
Shrink-on sleeve 4 x approx.20 mm DJ 080.6630
Stranded wire AWG 24 grey 2 x approx. 50 mm DM 099.6429
Stranded wire AWG 24 grey 2 x approx. 60 mm DM 099.6429
Stranded wire AWG 24 1 x approx. 40 mm DM 099.6393
green
Stranded wire AWG 24 1 x approx. 70 mm DM 099.6393
green
Stranded wire AWG 24 1 x approx. 40 mm DM 099.6387
yellow
Stranded wire AWG 24 1 x approx. 70 mm DM 099.6387
yellow
Adhesive Tape 1 roll WW 002.2730
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13.2 -General Preparations

1. Label one shrink-on sleeve DlJ 099.3020
'XK 859C1 REMOTE".

2. Label one shrink-on
'GB 853 REMOTE".

sleeve DJ 099.3020

3. Cut the 32-way shielded cable to the
required length.

133
1.3.3.1

Preparing the Cable
Connecting the Flat Connector

1. At one end of the 32-way cable remove
approx. 60 mm of the outer insulation and
attach the shrink-on sleeve marked ‘XK
859C1 REMOTE'.

2. Shrink approx. 10 mm of sleeve DJ 092.6298
up to the end of the outer insulation under
the shield of the 32-way cable.

3. Dip-tin approx. 10 mm of the cable shield
and shorten to 8 mm.

4. The cable consists of 26 inner conductors
resting on the outer insulation and of 5
shielded internal conductor pairs. Cut off 8
of the 26 inner conductors and 3 of the 5
conductor pairs.

5.  On the remaining 2 conductor pairs, dis-
entangle the shield up to approx. 10 mm
before the outer insulation of the 32-way
cable, twist the ends, dip-tin same and
shorten to approx. 6 mm.

6. Strip two grey stranded wires (50 mm) at
both ends for 5 mm and dip-tin each at one
end.

7. Solder the dip-tinned ends of the grey
stranded wires one to each shield of the two
remaining conductor pairs, thus lenghtening
the shield towards cable end.

8. Shrink a 20 mm long sleeve (DJ 080.6630)
over the solder joints on each shield.

10.

1.

12.

13.

Strip S mm at the ends of the 18 inner
conductors and the 2 conductor pairs.

Crimp on 24 pin contacts (FM 511.8090) to
the uninsulated cable ends of the 18 inner
conductors, the 2 conductor pairs (4
stranded wire ends) and the 2 shield
stranded wires.

Strip 5 mm at both ends of a green and a
yellow stranded wire (each 40 mm in
length).

Crimp on 4 pin contacts (FM 511.8090) to the
uninsulated stranded wire ends of the green
and yellow stranded wires.

Lock the 28 pin contacts (18 on inner
conductors, 4 on 2 conductor pairs, 2 on
shield stranded wires and 4 on green and
yellow stranded wires) into connector strip
FM 657.5242 as follows:

Line Contact
Inner conductor white 1
Soldered-on grey stranded wire

of conductor pair Il 2
Inner conductor white 3
Inner conductor white 4
not used 5
not used 6
Inner conductor white 7
Inner conductor white 8
Inner conductor white 9
Inner conductor white 10
1st end of green stranded wire 11
1st end of yellow stranded wire 12
Inner conductor white 13
First stranded wire of

conductor pair | 14
Second stranded wire of

conductor pair | 15
First stranded wire of

conductor pair |l 16
Second stranded wire

of conductor pair Il 17
not used 18
Inner conductor white 19
Soldered-on grey stranded wire

of conductor pair | 20
inner conductor white 21
Inner conductor white 22

Inner conductor white 23
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14.

15.

not used 24
not used 25
not used 26
2nd end of yellow stranded wire 27
Inner conductor white 28
not used 29
not used 30

2nd end of green stranded wire 31

Inner conductor white 32
Inner conductor white 33
Inner conductor white 34
Inner conductor white 35
Inner conductor white 36
not used 37

If the 32-way cable contains coulered inner
conductors and coloured conductor pairs,
determine the colours and make a note.

Fix the shielded cap FM 645.7868 to the 37-
way connector strip FM 657.5242 and pull-
relieve the cable.,

16. Shrink on the sleeve marked 'XK 859C1
REMOTE' up to approx. 30 mm before the
shielded cap.

1.3.3.2  Connecting the Round Con-

nector

Strip 60 mm of the outer insulation at the
second end of the 32-way cable and attach
the shrink-on sleeve marked 'GB 853
REMOTE".

Disentangle the shield of the 32-way cable
and place same towards cable centre.

Strip two grey stranded wires (60 mm) at
both ends for 5 mm and dip-tin on one end
each.

Check the two conductor pairs locked into
the flat connector for continuity in the
region of the second cable end.

10.

11,

12.

13.

14.

15.

Cut off the three conductor pairs which do
not show continuity.

On the two conductor pairs checked for
continuity disentangle the shield up to
approx. 10 mm before the end of the outer
insulation of the 32-way cable, twist the
ends, dip-tin and shorten to approx. 6 mm.

Solder the dip-tinned ends of the grey
stranded wires one to each shield of the two
conductor pairs, thus lengthening the shield
towards the cable end.

Shrink a 20 mm long sleeve (DJ 080.6630)
over the solder joints on each shield.

Check the 18 inner conductors, locked into
the flat connector, for continuity in the
region of the second cable end.

Cut off the 8 inner conductors which do not
show continuity.

Strip 5 mm at the ends of each of the
remaining 18 inner conductors and 2
conductor pairs.

Strip 5 mm at both ends of a green stranded
wire and of a yellow one (each 70 mm in
length).

Crimp the four inserts of the round
connector on to the uninsulated ends of the
green and yellow stranded wires.

Attach the adapter and the shrink-on sec-
tion of the round connector (FO 5439.8474),
taking care of correct positionning, to the
32-way cable.

Crimp 24 inserts of round connector FO
549.8474 on to the uninsulated cable ends of
18 inner conductors, 2 conductor pairs and
the two shield stranded wires.
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16. On the contacts (1 to 37) of the flat Inner conductor white 23 A
connector, check all inner conductors and not used 24 -
conductor pairs towards second cable end not used 25 -
for continuity and, by taking into account not used 26 -
circuit diagram 724.9956.01S, lock into Second end of yellow
round connector FO 549.8474 as follows: stranded wire 27 T
Inner conductor white 28 X
not used 29 -
Line Contact Contact not used 30 -
flat round Second end of green
' connector connector stranded wire 31 S
Inner conductor white: 32 W
Inner conductor white 1 F Inner conductor white 33 | f
Soldered-on grey stranded Inner conductor white 34 J
wire of conductor pairll 2 H Inner conductor white 35 g
Inner conductor white 3 E inner conductor white 36 K
Inner conductor white 4 B not used 37 -
not used 5 -
not used 6 - 17. Lock three inserts into terminals M, h and j
Inner conductor white 7. Vv of the round connector without line and
linner conductor white 8 u close from the back with three dummy
Inner conductor white 9 d plugs.
Inner conductor white 10 4 -
1st end of green stranded 18. Fix the attached adapter to the round
wire " N connector, secure with loctite and clamp
1st end of yellow stranded shield to the adapter. Now wind two layers
wire 12 P of adhesive tape in the groove and knurling
Inner conductor white 13 L of the adapter.
First stranded wire
of conductor pair | 14 Y 19. Shrink on the attached sleeve section of the
Second stranded wire round connector in such a way that the bulb
of conductor pair | 15 V4 of the shrink-on section comes to rest in the
First stranded wire groove of the adapter.
of conductor pair Il 16 b
Second stranded wire 20. Under the narrow end of the shrink-on
of conductor pair I 17 a section, wind two layers of adhesive tape
not used 18 - round the cable and complete shrinking
Inner conductor white 19 e procedure. :
Soldered-on grey stranded
wire of conductor pair | 20 G 21. Shrink on the sleeve marked 'GB 853
Inner conductor white 21 D REMOTE' up to approx. 30 mm before the
Inner conductor white 22 o shrink-on section of the round connector.
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14
Equipment

General:

The terminal designation of the cable is EXTERN.-

The fixed connector on 1-kW HF Transceiver
XK 859C1 is designated X 14 .

The following internal guidelines should be
observed when preparing the cable:

HVC 212, HVJ 077, HVJ 250, HVL 170,
HVQ 001.
1.4.1 Parts List and Circuit Diagram

The circuit diagram for this cable is shown in Fig.
A1.6. -

Parts List
. . . R&S
Designation Quantity Order No.
Female connector 1 piece | FM 305.3869
strip 37-way
Socket contact GR20 | 32 pieces | FM 511.8102
Cap for 37-way 1 piece | FM 588.2673
female connector strip
Locking screws 1set FM 588.2696
Cable length | DG 307.0221
CU-Li 37xAWG24 on
RD 10.3 request
Shrink-on sleeve 1 piece | DJ099.3020
Shrink-on sleeve approx. | DJ 025.2020
8§ mm

1.4.2

—

10.

Preparation of the Connection Cable for the Control of External

Preparing the Cable

Label the shrink-on sieeve DJ 099.3020
'XK 859 C1 EXTERN".

Cut the 37-way cable to the required length.

At one end of the 37-way cable remove
approx. 55 mm of the outer insulation and
attach the marked shrink-on sleeve.

Remove foil winding and shrink 8 mm of
sleeve DJ 025.2020 up to the end of the
outer insulation under the shield of the 37-
way cable.

Dip-tin the cable shield and shorten to 6
mm.

Strip 4 mm of each of the 32 inner con-
ductors (stranded wires).

Crimp 32 socket contacts (FM 511.8102) on
to the uninsulated stranded wire ends of the
32 inner conductors.

Insulate all other inner conductors (5 pieces).

Attach the cap (FM 588.2673) for the 37-way
female connector strip (FM 305.3869) to the
37-way cable.

Lock the 32 socket contacts according to Fig.
A1.6 into the 37-way female connector strip
(FM 305.3869) and write down the colours of
the inner conductors.
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1.

12.

Fix the cap (FM 645.7868) with the locking
screws FM 588.2696 to the 37-way female
connector strip, secure with loctite and pull-
relieve the cable. )

Shrink on the marked sleeve up to approx.

13.

30 mm before the pull-relief.

Strip and wire up the other end of the 37-
way cable, depending on the connector
used.
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1.5

General:

The terminal designation for the 24-VDC con-
nection of 1-kW HF Transceiver XK 859C1 is X17,
and itis marked with 1 and 2.

The following internal guidelines must be
observed when preparing the cable:

HVC 212, HVJ 077, HVQ 001.

1.5.1 - Cable and Consumables

The designation of the cable is

battery connection cable
DS NSH DEU 2x4.0-
without ground wire.

It can be obtained from Rohde & Schwarz under
the order no. DS 025.5493. Standard length of the
cable is 20 m, but it can be supplied in other
lengths on request.

A shrink-on sleeve (DJ 099.3020) is necessary as
consumables.

1.5.2

—
.

Preparation of the Supply Cable for the Battery Voltage

Preparing the Cable

Label the shrink-on sleeve DJ 099.3020
‘XK 859C1 BATTERY".

Cut the 2-way cable to the required length.

At one end of the 2-way cable remove
approx. 55 mm of the outer insulation and
attach marked shrink-on sleeve.

Strip 12 mm of the two inner conductors
coloured blue and brown.

Contact assignment and designation of the
inner conductors are illustrated in Fig. A1.8.

Shrink on the labelled sleeve up to approx.
30 mm before the end of the outer insu-
lation of the 2-way cable.

Strip and wire up the other end of the 2-way
cable, depending on the connector used.
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1.6

General:

The terminal for the 380-V three-phase connec-
tion of 1-kW HF Transceiver XK 859C1 is design-
ated X15 and marked with L1, L2, L3 N and

The following internal guide lines should be
observed when preparing the cable:

HVC 212, HVJ 077, HVQ 001.

1.6.1 Cable and Consumables

The designétion of the cable s

380-V connection cable
DS NYMHY 4x2.5
with ground wire.

The cable can be obtained from Rohde & Schwarz
under the order no. DS 025.5458. Standard length
of the cable is 20 m, but it can also be supplied in
other lengths on request.

For consumables one shrink-on sleeve (R&S No.
DJ 099.3020) and four multicore cable ends (R&S
No. DZ 507.4587) are needed.

Preparation of the Supply Cable for Mains Voltage

1.6.2 Preparing the Cable

1. Label the shrink-on sleeve 'XK 859C1
MAINS'.

2. Cutthe 4-way cable to the required length.

3. Remove approx. 60 mm of the outer
insulation at one end of the 4-way cable and
attach labelled shrink-on sleeve.

4. Strip 12 mm of each of the four inner con-
ductors coloured brown, black (2) and
green/yellow mm and crimp on each of same
a multicore cable end DZ 507.4587.

5. Contact assignment and designation of the
inner conductors are illustrated in Fig. A1.9.

6. Shrink on the labelled sleeve up to approx.
30 mm before the end of the outer insu-
lation of the 4-way cable.

7.  Strip and wire up the other end of the 4-way
cable, depending on the connector used.
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1.7 Reference List of R&S Internal Guidelines

HVC 155 Labelling PVC films by hot coining

Script: DIN 1451
Colour of
script: black

for highly transparent, white, yellow
and grey films

white
- for black films

After coining coat labels with colourless, protective
varnish,

HVC 212 Crimped connections

Ensure that a suitable tool is used and that it is correctly
set and works properly. The extracting strength must at
least reach the following values:

AWG 12 = 498 N
AWG 14 = 317 N
AWG 16 = 226 N
AWG 18 = 140 N
AWG 20 = 9 N
AWG 22 = 54 N

N

AWG 24 = 36

HVE 250 Working with beryllium bronze

Observe the processing and safety instructions of the

manufacturer.
Special requirements for
disposal of refusel

HVE 600 Spot welding (testing acc. to DIN 50124)

Minimum number of welding spots of a welded joint:

1| to |s1 to | 101 to

401 to

201 to | 301 to 501 to | 601 to
so [100 | 200 300 400 500 600 700
al2 | 3 a s | e | 7 1 8 | o

—_
I

= Length of welded joint in mm
= Number of welding spots

[
|

(Continuation)—-~--
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---(Continuation) Reference List of R&S Internal Guidelines

HVE 600 (continued)

Metal Sheet- Sheet-steel | Sheet- low Alumi- |Copper/zinc Copperftin
thick- steel, low |nickel-plated | steel rentitivitiy - | nium | alloy alloy
ness alloy ‘ non- materials Copper/ | Copper/
of 7 corrosive | (ni alloy) nickel/zinc| beryllium
thinner ' alloy alloy
metal also with galvanic coat
inmm
ul e P e P e P e p e | P e | P e P
0,3 |8 8 0,2 | 8 lo,3 |
0,5 10| 101 10| 1 8 |1 10(0,3 |{10|n,4 | 10|0,4 | 10|0,6
0,75 (12| 132 12| 2 10 |2 1210,5 [|12|n,6 | 12]0,6
1 141 17 |3 151 3 12 |3 50,7 |140,8 | 14|0,8
1,5 16 | 27 | 4 20 | 4 15 |4 20| 1 181 1811
2 18| 35 |6 25 | 6 20 |6 2511,5 |22{2 222
2,5 20| 41 (8 30| 8 25 |8 2413 2514
3 22| 45110 30 |10 . 2714 30/6
3,5 24 | 48 |15 35 |15
HVF 000 Electroplated surfaces i
galNiCr
on steel: on Cu and Cu alloys:
2 ym Cu 1T am Cu
8 pm Ni 5 pm Ni
0.3 pym Cr 0.3 ym Cr
HVJ 071 Preparation of jumper wires
Strip ends and pre~tin them.
Nicks or scraping on the conductor are not permissible.
The tin coating must be smooth and uniform.
HVJ 072 Preparation of stranded hookup wires
Strip ends and pre-tin them.
Nicks or scraping on the wires are not permissible,
The tin coating must be smooth and uniform.
No pre-tinning for crimped connections!
HVJ 073 Twisting wires and stranded wires

Twisting:

Right: Wrong :

o

1 complete twist (360°) (Continuation)---
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---{Continuation) Reference List of R&S Internal Guidelines

HVJ 073 (continued)

AWG | Wire dia. Stranded wire | Twist length mm
fil mm2 approx.
28 0.32 - 6
26 - 0.15 : 10
24 0.5 0.24 10
20 0.8 0.62 . 12
18 - 0.96 20
14 - 1.94 30
12 - 2,92 40
10 - 4,72 50

HVJ 077 1Identification of cables

Script (black) hot-coined on shrink-on sleeve (withe).

For cables dia:

IA

1mm 1 X on perimeter

> 1 mm 2 x on perimeter

Script size for

cables dia. < 5mm 2mm
>5 to 20 mm = 3 mm
> 20 mm = 4 mm

Form of identification
Fig. 1 Cable end-sleeves with labelling
qwis : = : —— ——W 15 S

Electrical code (both ends)

Fig. 2 Labelling for cables < 100 mm in length
— Wk e

—

Electrical code only in middle

Fig. 3 Stock nos.

5 —— —qithe ey = — - —3—

(additional identification is possible, e.g. serial no.)
(Continuation)---
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HVJ 077 (continued)
Fig. 4 Cable with fittings

)

s A 7_:..46;.,2_3;2;:.(_.___._.& GHoe3e xgk‘@

a) Electrical code, stock no. Point of connection
i W
i o
]

b) Electrical codes of cable and fitting

HVJ 250 Working of braided cables
Cut inner conductor, dielectric, shield braiding and outer
insulation properly to size for fitting, pre-~tin inner con-
ductor and shield braiding.

HVL 010 General fundamentals of adhesion

Observe the processing and safety instructions of the
manufacturer.

HVL 170 Securing screws with liquid plastic
For screws < M3: Loctite 222
> M3: Loctite 242

The surfaces for application must not be greasy or dirty.

HVL 700 Application of self-adhesive films

The surfaces for adhesion must be free of dirt, oil and
grease and must be dry.

Air bubbles must be avoided.

HVM 110 Soft soldering by hand
See MIL-STD-454, requirement 5.

HVM 210 Soft soldering of chassis or similar parts of brass
or nickel silver
Line up the parts and wedge them over if necessary.
Soldering gap 0.3 mm.

Warm workpiece on regulated oven plate and with handheld
gas burner.

For soldering use non-corroding flux and filler wire acc. to
DIN 1707 (L-Sn 63 Pb).

The solder and wetting must be small.
Soldered seams must not exhibit any breaks, cracks or pores.
Remove flux by washing. Grind smooth and deburr in the case

of chassis.
(Continuation)---
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---(Continuation) Reference List of R&S Internal Guidelines

HVM 510 Hard soldering (brazing) (steel, copper, copper alloys,
' aluminium)

Deburr edges on the joints for soldering.
On the joints for soldering the parts must be made com-
pletely clean, free of oxidation, paint and grease by
washing, grinding, pickling them, etc., i.e. without wearing
away any material in the case of threads and tolerance fits.
To achieve maximum strength, the right flux should be used
for the particular solder that is in use, whilst observing
the procedure prescribed by the solder producer.

HVQ 001 safety requirements when working with teflon
Observe the processing and safety instructions of the
manufacturer.
Special requirements for
disposal of refusel!l

HVQ 015 Safety requirements
Observe safety requirements with combustible liquids and
dangerous work materials.

XVE 502 Pickling and yellow chroming of aluminium

Layer weight
XVE 503 Pickling and yellow chroming of aluminium at least
430 mg/mzA
XVE 504 Pickling and yellow chroming of aluminium
XVE 511 Passivation of stainless steel

Acc. to QQ-P-35

Quality requirements
The passivated parts may exhibit no traces of rust

a) after being kept in water acc. to method 100 of
MIL-STD-753 or

b) after being kept in a humid climate acc. to QQ-P-35
(95 to 100 % relative humidity, 38 to 43° C, 24 to 26
hours) or

c) after a 2-hour salt-spray test ASTM B117/4.2.2

Appearance

After passivation the surfaces must be bare, clean, uncor-
roded, without any pitting and unclouded.

A slight' discolouration may appear in isolated cases.

(Continuation)---
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XVF 000 Electroplated coatings

gal Ag 5 acc. to MIL-F-14072 M351
(QQ-N-290, quality C and
QQ-5-365, quality A)

gal AG 15.2 (on steel)
acc. to MIL-F-14072 M211
(QQ-N-290 and
QQ-5-365, quality A)

gal AG 15.2 (on Cu and Cu alloys)
acc. to MIL-F-14072 M311
(QQ-N-290, quality C and
Q0-5-365, quality A)

gal Ccd 7.6 acc. to MIL-F-14072 M261
(QQ-P-416, type III class 2)

gal Ni 15.2 acc. to MIL-F-14072 M313
. (QQ-N-290, quality E, dull)

gal Ni 15.3 (on steel)
acc. to MIL-F-14072 M253
(MIL-C-14550, class 3 and QQ-N-290,
quality F, dull)

gal Ni 15.3 (on Cu and Cu alloys)
acc. to MIL-F-14072 M452
(MIL-C-14550, class 3 and
QQ-N=-290, quality F, dull)

gal Ni 20.3 acc. to MIL-F-14072 M413
(MIL-C-14550, class 3 and QQ-N-290,
quality E, dull)

gal Ni 27.9 acc. to MIL-F-14072 M213
(MIL-C-14550, class 2 and QQ-N-290,
class 1, quality E, dull)

gal Sn 5.1 acc. to MIL-T-10727 (type I)
or

gal Ni Sn

gal Sn 7.6 MIL-F-10727, (type II) M256
gal zZn 7.6 acc. to MIL-F-14072 M264

(QQ-2-325, type II)

gal zZn 12.7 acc. to MIL-F-14072 M266
(QQ-z-325, type II or III, class 2)

(Continuation)-=-
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XVH 812 Varnishing with finishing varnish, cold-hardening
Acc. to TAA 003/3a The base must fulfil the requirements
of TL 8010-001/2, class II, type 4
the top coating the requirements of
TL 8010-002/2a, class II, type 2.

Quality requirements:

Appearance

An even and non-porous coating; must be free of wrinkles,
bubbles or other blemishes that detract fram appearance or
degrade functioning.

Colour shade
Must correspond to RAL 480 HR standard.

Gloss

The varnish must exhibit (measured acc. to DIN 67530) a
gloss of 15 to 50 % measured at an angle of 85°.

Adhesive strength
Gt 1 (DIN 53151)

Overall layer thickness

Layer thickness: At least 70 um for sprayed
surfaces unless a greater dry film
thickness is called for.

Testing: Measured on plane surfaces, at
least 5 cm from edges, with
suitable thickness meter (from
TL-003, point 3.3.1).

XVH 820 Varnishing with finishing varnish, thermosetting
Acc. to TLA 003/3a, the base must fulfil the requirements
of TL 8010-001/2, class II, type 44 or class III, the top

coating the requirements of TL 8010-002/2a, class II, type
2.

Quality requirements:

As for XVH 812

XVM 110 Soft soldering by hand
See MIL-STD-454, requirement 5.

(Continuation)---
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Preliminary Remarks

1.1

Applicability

All cables from production are to be subjected to a 100 % test.
Cables are all multicore or shielded lines, also coaxial lines,
which are provided with a connecting fixture at one end at least,
plus rigid cables with or without connectors.

The tests correspond to DIN 57411/VDE 0411 and DIN 57804/VDE 0804
for equipment of protective category I.

It is assumed that the correct selection of line and connecting
device for the particular application has been made and a type-
acceptance test with the appropriate equipment.

If the cable is used with or in equipment for which higher test

voltages are prescribed, e.g. equipment of protective category II
or acc. to DIN 57866/VDE 0866, these test voltages are to be used

The same applies if higher test voltages are required by the

A blueprint entry is only necessary if higher demands, e.g. higher
test voltages or a defined reflection coefficient, are set for

In as much as necessary, existing documents are to be added to

For examples of a blueprint entry see section 2.

1.2 Regulations Applied

1.3 Additional Requirements
for examining the cable.
customer.

1.4 Entry in Blueprint
testing.
accordingly.

2 Scope of Testing

2.1 Visual Check

In a visual check the following points are to be observed for
example:

agreement with basic production blueprint, inscriptions, angular
position of coding and between angle connectors.

(Continuation) ===
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2.2 Continuity Test

Every wire and possibly the shield connected to the connector is to
be checked for continuity with reference to the circuit diagram or
assembly and wiring instructions.

The continuity test is omitted for coaxial cables and cables that are
provided with a connecting device at only one end.

2.3 Voltage Test

The connected wires and shields will be tested wire to wire and
possibly wire to shield.

The test voltage must be sinusoidal and between 45 and 65 Hz. The
rated power of the test instrument should be at least 500 VA.

The test voltage will be defined acc. to Table 1 and the operating
voltage of the circuits routed through the cable.

If Table 1 produces a test voltage < 1500 V, a DC test voltage

amounting to the peak value of the AC test voltage may be used
instead of an AC test voltage.

Table 1
Operating voltage Test voltage Blueprint
invVv in V (mms) entry

2.3.1 Circuits with AC < 50 500 No entry
voltages (rms
value)

DC voltages < 120

2.3.2 Circuits with AC > 50 AC ' 1500 Tested acc.
voltages (rms > 120 < 250 DC to HVP 020
value) or DC
voltages > 250 < 650 2000 Test voltage

ese V
> 650 < 1000 3000
> 1000 As pre-
scribedl)

2.3.3 Power circuits > 250 1500 Tested acc.
(rms value) to HVP 020
referred to ground Test voltage

1500 Vv

(Continuation)---
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--—-(Continuation) Reference List of R&S Internal Guidelines

Table 1 (continued)

Operating voltage | Test voltage Blueprint
invVv in Vv (rms) entry
2.3.4 Power circuits acc.| < 50 AC 2500 Tested acc.
to part 2.3.3 < 120 DC to HVP 020
together with
other circuits in > 50 AC As pre- Test voltage
one cable > 120 DC scribedl) eee V

1) e.g. DIN 57411/VDE 0411 or DIN 57804/VDE 0804

2.3.5 If a high-voltage test is necessary for coaxial cables (power
cables), the test voltage is to be stated in the basic blueprints.

2.4 Testing of Characteristic Impedance (Z,)

All coaxial cables will be tested for characteristic impedance and
assembly faults in a comparative, statistical measurement.

2.4.1 Coaxial cables for which no additional tests are required will not
call for blueprint entries. '

2.4.2 In the case of cables for which defined operating data are called
for, such entries are to be made in the blueprint.

Example: Tested acc. to HVP 020
Zo = 50 ohms; r < 0.5 %;
£f = 100 to 300 MHz

These tests cannot be performed as a part of the cable preparation.
but instead require handling of the cables in a special test bay.

3 Performance

The performance of the tests made during cable preparation is defined
in TAA 503.
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Kennz. Benennung Sachnummer Hersteller sezeicnnung entanen m
Comp.No. Designation’ - Stack Ne. - “tManufacturer :Designation contained in
VARIANTENERKL. / VERSIONS
VAR 02 = KABELLANGE 2M
MOD 02 = LENGHT 2M
VAR O3 = KABELLAENGE 3M
MOD O3 = LENGTH 3M
VAR 04 = KABELLAENGE 4M
MOD 04 = LENGTH 4M
VAR 20 = KABELLAENGE 20M
MOD 20 = LENGH 20M
VAR 10 = KABELLAENGE 10M
MOD 10 = LENGTH 10M
VAR 30 = KABELLAENGE 30M
MOD 30 = LENGTH 30M
VAR 40 = KABELLAENGE 40M
MOD 40 = LENGTH 40M ‘
VAR 50 = KABELLAENGE S50M
MOD 50 = LENGTH 50M
X2 BESTEHT AUS/CONSISTING OF
1X F0511.9296
1X F0080.2463
X13 BESTEHT AUS/CONSISTING OF
1X FM520.6244
21X FM520.6344
2X FP531.9240
1X FM588.2673
1X FM588.2696
- ENDE -
| Al:{Datum i - Schalteiliste fir - -+ ‘Sachnummer Blatt . -
©{ Date . - Parts. list foe - Stock Nr. Page

ROHDE & SCHWARZ

| 04{0388

" 'XKB58Z3 KABEL XK859-FKBS8
CABLE XK859-FK859 A

' 724.9904.01 SA 1-
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@ AZ Datum Schaltteilliste fur Sachnummer Blatt
Date Parts list for . Stock No. Page
ROHDE&SCHWARZ XK859724 KABEL XK859-FK859
01 {0886 724 .9856.01 sa 1
Kennzeichen Benennung/Beschreibung Sachnummer enthalten in
Component No. Designation Stock No. contained in -
- VARIANTENERKL. / VERSIONS
VAR 02 = KABELLAENGE 2(m
MOD 02 = LENGTH 20M
X1 FJ KABELSTECKER SYST. N FJ 018.4472
N=CONNECTOR 50 OHM
SPINNER NUG=21p/UBNS22400
xX67 FJ KABELWINKELST.SYST.N Fd 117.8917
N ANGLE PLUG, 50 OHMS
SUHNER 16N=50-7-9C /133
= ENDE =

724 .9856401 SA BL 1-

095.0026 - 0186
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e e
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S 3 M1
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A N\ PTT REMOTE
Y 16 NF Mod. a / AF MOD. A
z 15 NF Mod. b / AF MOD. B
a N ] NF Demod. a / AF DEMOD. A
b -, 16 NF Demod. b / AF DEMOD. B
0 FS Mod. Fern /
c TTY MOD REMOTE
d 9 FS-Demod Fern /
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X12

X71

VARIANTENERKL. / VERSIONS
VAR 02 = KABELLAENGE 2M

MOD 02 = LENGTH 2M

VAR 03 = KABELLAENGE 3M
MOD 03 = LENGTH 3M

VAR 04 = KABELLAENGE 4M
MOD 04 = LENGTH 4M

VAR 10 = KABELLAENGE 10M
MOD 10 = LENGTH 10M .
VAR 20 = KABELLAENGE 20M
MOD 20 = LENGTH 20M

VAR 30 = KABELLAENGE 30M
MOD 30 = LENGTH 30M

VAR 40 = KABELLAENGE 40M
MOD 40 = LENGTH 40M

VAR 50 = KABELLAENGE S5OM
MOD 50 = LENGTH 50M

BESTEHT AUS/CONSISTING OF
1X FM657.5242

31X FM511.8090
1X FMB645.7868
1X FM586.9570

BESTEHT AUS/CONSISTING OF
1X F0549.8474
1X F0080.2457

- ENDE -
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1. Interface Description

This section provides advice about Note:

using the inputs and outputs of the

1-kW HF transceiver for connection of

peripheral equipments. The interface description for the Con-
trol Unit GB 853C1, when integrated in

The connectors are located on the the Case with Power Supply KK 853C2,

base plate of the rack, below the is contained in the User Manual of the

slide-in unit Power Supply IN 859C1. RK 853C2.

LOCAL REMOTE
CONTROL UNIT E CONTROL UNIT

S0 - WAY
LINE INPUT LINE INPUT
0 dBm/600R 0 dBm/6009

xﬂle LOCAL/REMOTE

25 T0 775mv

LINE OUTPUT
0 dBm/6000 0 dm/ 6000

%) FOR CONNECTION
VIA POSTAL

LINE
MODEM GM 016

Fig. A2.1 AF Interfaces of 1-kW HF Transceiver XK 859C1



- A2.2 -

T
T 174
T l

punosg

os — u}— ns-

(X4

os [ | ASL-

144

0s -EE- AGlL+

TRANSCEIVER

_
_
_
_
_
_
_
m
|
| .
|
|
|
_
_
_
|
|

HPF

-k W

Appendix 2: Interface Description
--—-(Continuation) Interface Description

XK 859cC1
User Manual

1

673.4199

os ATL Y
3= 2l
ﬁpH.§&4§u5 h._._H
i .
os . T we T AT L €
6vAv ‘90 01
uopn ‘ou
nuig| @suepadw) peoj so a3snos ‘aberjoa ‘1uanny aureN -e1A010QY
13A3] jeUIWON o $yseway 310 0s uonduasap asejimuy 1uawubissy 1201U0)
{wesberp 11N2n3 jje13A0 Ul voteubisap) (adAy) (aweu)
e o 8 e o e s e e o s e e o R T T e coe e ._an :uE:m_wmﬁuu-w:_O
(Aem-Lg) ajowdy ZIX ng 1) 658 X J3A1@IsURSL JH MY-L wauwidinb3 ! : 2




- A2.3 -

ion

iption

TRANSCEIVER

HF

-k W

XK 859cC1

User Manual

Appendix 2: Interface Descr
-—=(Continuation) Interface Descri

1

673.4199

€ sy 20 £58 89 01 2/qed uy i€ sv e | *
Pa1d3uuod Jon
|
i
I
+ 19901 I v _
LELS ] 265798\ 1 C ysa _ W 13
€l Y v A ~ _.vm,»_«
NG 264 - 28 o1ty _
IS _ 2z 4
pauyapun sy _
A £+ 01 g— 3Buey s _ za €l
AGlL+ 01 €+ = ybiy 2esM ot "
ASL- 01— ¢ moY T o
1€4 = 1g 91l —
1S Ayddns samod oh\ F _ €3 ] < quQ — 9¢
N _
Buipeo 198100 Vo0 H 3% o %SS msw.o%
‘Juannd . c eup _ 413
AAL 1 b
(=4 s — 101< 490 11 WYoo
€3 = ¢ 20K iy _
N 1 uopt ‘ou
Auig aouepadwi peo| 10 32inos ‘abeljoa "1uanngy aweN -e1n
1383 jeuwon syreway oo wondysasap aoeya10) wawubissy Y | 1seiuog
¢ eays {usesberp 112213 (81380 LY uoneUBIsap) (adAr) {aweu)
c e e e .;.mz..mm_. a.S.Ea.x.N_..x h“ ng e e pu. mma v._x ...... buzuu.umm..i u__,.. }x-.—. suawdinby w3wubisse 1oe1U07)




- A2.4 -

iption

TRANSCEIVER
) Interface Descr

tion

inua

HF

-k W

Appendix 2: Interface Description

XK 859cC1
User Manual
-—-(Cont

1

673.4199

|
. _
IS q uoneinpow ' qu 4v St
sjqeisnipe _
Ajewsaiun Buneoyy
ap £+ 01 9z~ 1 _
swyo goo wap o SWyo 0o9 'y 1S e uoneinpoy | ey Jv al
-
IS N @la ? Al _ 8z
. 265192 10Wal INNIY
£l sv Mwsuen = moy ki AGe ..IﬂUI._
v L1
26 995 . < Te t
— |
il sy os v _ LU
0s b_‘ __ 14 _— < ta 8
Isv 1691 50 49 oot _
n
U sy os I sy sty zs 124
i
1 ¢ :
¢ 'l 1%
NG+ UBH 0s _ Vn T g S S ¥1a _ s
AG—z MmO 1691 SO 4d 022 —
1 uon .
wig aduepadun peoj Jo 32snos ‘abe1joa “1uanny aweN oA ou
1343} JEUIWON Siieway .!:Om_ uo11di13sap adej1au) 1wawubissy ey 1ewoj
€1934S  (wesbeip 11N2113 fje13A0 UY uoneubisap) (adAr) (aweu)
. - © e o e e 0 4 a4 s 8. o . L L e e e
(kem-Lg) ajowsy z1X - ng 13 658 WX snsIsuRS) gy py- FIuswdinby 1usuiubisse 1oe1u07




673.4199

TRANSCEIVER

HF

-k W

1

XK 859cC1

User Manual

- A2.5 -

ion

Appendix 2: Interface Descri

tion

) Interface Descrip

inuation

-—-(Cont

I
|||H.|IA ansasay _ 92
H aniasay _ 8l
I _
vw gy Uy Ia %
AE+< 3 YbIH uo = ybiy 1S ISR Ull.—-H—.l e al0was ug _ €€
FIWG L 18 —
punosb Af 1 _— 6l
alowas ‘powaq _
6
Il sy [o}] AlLL _ asd
= [ |
L)
indino 4y 14 _
01 passayal alowas ‘pon
N ALL WS4 o
£l sv W+ UBH Is 6cu
-z moq AGto——}
UNOOL
ajqeisnipe —l.ﬂm < q vonenpowaq _ q g4N 9t
Ajeusarun 0s m — M _
ap oL+ 01 zz— ' < e uoneynpowag e Q4N u
! €4 4 !
swyo g9 wepP 0 Swyo go9 ‘Y 0s 059 0" ;
1 von ‘ou
asuepadwi peo| 10 321nobs ‘abeijoa '1waNY awenN -e1r0s0aY
13A3) [BUIWION syseway -uu..nw P ’ uonduasap asejsnuj 1awubissy 1221V0)
b 199us {wesbe1p 11N3113 jje13A0 UI uoeubisap) (adAr) (aweu) 6
o 8 o o o e o 0 s e ® s e &+ 4 - . e, Ce e e e ee e e Ce e . COEQ:JU jJuawu I1SSe 1281U0
(Aem-L€) ajoway ZIX - - ng 13 658 X JaAlRIsuedy 44 MY-L ' b3 ’ 2




- A2.6 -

ion

ion

I
1 sy ubiH = nwsuesy | os L sy Nwsues | _ 4
|
(393s)uo Nty uum (g _
uonng Buluny (g
abueys Asuanbasy _
S sy pue jsuveys (| | OS (517 asind buiun g 4
’ 110§ asind mo] —
€ 4= g 9dhy oy “
—.o% ...o% _ .
§JO J3A13ISURSY = N < o N1V 1
A G+ = Ybiy ZHWSE>8 = 40 os HYooL
M uo = ybiy
AS— g moq : 169150 toie"l9o m _
i
- r
. nosz _ _ A - v
oS Fult ‘—- .—l J
_. oGt T H
0% n1v 1o} _
M >mnN 80%“ Ajddns 1amog S
H wosL L .—. _
NAAS .
m B T _ A v+ W
g *xe!
VE'Q XeW A pZ smyveg | OS I — . r_
A L€ 01 61 Butieory vg'g 1S _
¥ uofl ‘ou
i) aouepadwi peoj jo 33:nos ‘abeljoa ‘Juanng awen oA
13A9] JEUWON Sjieway 021005 uondiasap adejiatu| 1wawubissy Ty 1eo)

TRANSCEIVER

1 193ys

s s e e s e oo

HF

-k W

1

XK 859CcC1

-—--(Continuation) Interface Descri

User Manual
Appendix 2: Interface Descri

673.4199

(wesBetp 11n2119 jje13A0 Uy UONRUBISIP)

(Kem-67) NLV E1X ° ng

(adAy)
e

T eweasued) 4o ML

(aweu)

© juawdinby

wawubjsse 3oe1U09




- A2.7 -

iption

TRANSCEIVER

HF

-k W

Appendix 2: Interface Description
———-(Continuation) Interface Descr

XK 859cC 1
User Manual

1

673.4199

— ot
8 sV LU0l ynm apo) 1S g sy LnLy 38 _
uNZ'ee vGly G 7' H _
: R TAL uL
>w.ﬂ —
uoZ - 6
= e £4 »¥701q 1a1e)
8 sy paxoolq = by IS q.;. ﬁ.- H__ T _
AGL- ||||D|_
w2 '6¢ |
I
pauigapun s - —
- ' auny 8
A £+ 01 g— abuey R F_l..Hm m _ ¢
A€+ 3 ubiy ssa1601d uy 1S 2592 G —3 f —
AE— z MmO Buuny uaym mo-y oL _
AC- —
aqong
s 0os -—ll-——ll-— I sy L
,— v ac
Ls xajdnp-jley— » e I..—E%—.l | sy Buiwn 1j1yg _ 9
v 1q Ajowaw — Ace _ ,
anw —
oju1 jauueyd — _
mo| Ac- e G
L sy asind Gulum uaym L] . % - (R3] el _ ]
1945ue1] BIEQ At .
Apeas —
] vu.m_mw .w.v“ uoijewIOjSURNALG _ 4
e T uvoql ‘ou
LIS aouepadwi peoyj 10 321nos ‘abeijoa ‘yuany aweN .e1391Qa0Y wwen0)
13431 JEUILUON : PR °21n0S uondudsap ase}sanu| 1wawubissy
21934S  (wesbeip 11N2119 jje13A0 Ul uoneubisap) (adAr) (aweu) dinb 6
e o o« o 6 06 e 0 0 0 0 e o e L N R TSRS RES LT T 111 | 11} juawubisse 19e31U09
(kem-92) NLV m—x o ng . 1) 658 ¥X JaAlRIsuRdl JH MY 3 .




- A2.8 -

ion

TRANSCEIVER

pasn jou _ €y
‘—
_ 144
EYVELEIVINY — 24
_ 0z
6l
{
v
MLV Ut pasn 10N IS 'umul nqyur Asuanbai 4 _ 8l
]
[ 3 ] aA19531 PINM _ n
v
21njesaduislianc Jo s ALY WO 9
8 sy abejjoasano g Mo 1S 8 v —
punoin — 1
658 MX N0 fe113s e1eQ _ ”n
ul pasnm 10N .
658 MX ut jersas ereq _ €l
ul pasim 10N 1
e gey 1S g sv £NLv 3118 _ u
W0l Wim apo) i .
8 sy IS 8 sy ¢Niv 3118 — 1)
¥ “ou
1uis 9ouepadw peoj 10 321nos ‘aberoa ‘uanny awepn
19A3) jeUIUION syseway 2210 0S uondissap asejauy 1uawubissy 1001uc)

HF

-k W

Appendix 2: Interface Description
-—-(Continuation) Interface Descri

XK 859cC 1
User Manual

1

673.4199

€ 199yg

e e e a4 v e o .

(wesbeip 11n2113 jjesano uy uoneubisap)

(kem-52) LY ©X - ng

T s

{adA1) (aweu)

T sameasuedp 0 MA-L

:3uawdinby

wawubisse 1e1uo)




- A2.9 -

ion

TRANSCEIVER

HF

-k W

1

XK 859¢cC1

User Manual

Appendix 2: Interface Descri
———-(Continuation) Interface Description

673.4199

HooL
(| OS .—. qQanadas AQ L _ 4l
Mo _
" b _
vwozF / A 0EF LN BUY ¢ e
2jqeydtims .H ¢ oH _
vwov /A 09 0s o e an@das ALL 62
\ 0i€° /90 _
6¥LL°09000 ¥ “
ajqissod st _
uonesado anm-z Is H ot A_-. quwsuen ALl _ 0€
Mo
wannd aury ¢ ._4 1 _
YW 0zt / A OEF A _
Mo
8)qeydIms _ _
vw oy / A 09 1S ] > eywsuen A1 1 — 13
0oL
Lot */9001
4 |
_
punosn — T v
13A3) [RUILION syJeway uu.._c.m 2ouepadw) peoj 10 321nos *abe1joa ‘Juanng awenN T .23“._0 ‘ou
nOs uondiasap aseyatu) 1wawubissy 1981009
1 10948 (weibeip 1nd112 jes3n0 ur uoneubisap) (adA1) (aweu)
(Kem-£€) 1eNYTLXT X« 1S ) n.. ama .xv.A ....... - >._u.uw:.~... h. “._z .Jx.._. ‘uawdinbgy wawubisse 19e1u09




673.4199

TRANSCEIVER

-kW HPF

1

XK 859cCi1

°

- A2.10 -

User Manual
Appendix 2: Interface Description

ion

) Interface Descri

inuation

)

-==(Cont

cd 6L 905 q wwsuen 4y " L€
Buneoyy 1S _M _
wgp 0 swyo g9 'y .ﬁ——lll. e Jnusuen 4y A
“
2561 "985
CYLETY
q 913231 JY _ €l
Buiseoyy os _ —
' © 9A1923) 4V 43
wgp 0 Swyo 009 ‘H €1
m
AL T _ 6
0L sv 0s yujﬂoo.ﬂla,l BZ A 3823 AJ 1 — :14
1691 ui —
!
(€4) ¢ ®dky oty _
0&¢ o0 10
s { oh P BT |
v L ueH . o 82'A Mwsuen ALL o
1S 285192 voot " HrO0L —
_ aoedg . .
AG+ 2 oy ! loie*l90 M —
6 awen 1 uon ‘ou
E: adun peoj 16 331nos ‘abeljoa ‘ywann, -e1nesqay
19A3] [BUIWON Syseway .u.u_:nuw— PP P :M:Q:unmv uuato":_ ° wawubissy 1961100

T3S (e sBeip N3 (jesano Uy uoneubisap)

o e .0 o o e

(kem-) 1enualxa wix - 1S

e mu. m.mo. v._x.

‘0Q>: (aweu)

T daagied] Wi uawdinb3

1awubisse 10e1u0)




673.4199

TRANSCEIVER

HF

-k W

1

XK 859cC1

User Manual

- A2.11

ion

]

Appendix 2: Interface Descri

——-(Continuation) Interface Description

_ _
AWOE = AL'EH wyoy § -y 0s 41 29v L
AL s AE+ _
m
yajanbs b 97
uado 10§ Mo 0s .ﬂ ! wrms —
ndino 90 _
¥
4 % i” _
1 4 1daoxa sapow 3 f cd ] Vwsues _ 8
LT sy 11e U1 3aANDayy3 S .Seﬂ.._ unoL = II..II.Ip
nwsuest = Mo i _
v
| M _ nwsuen |4 _ [¥4
yBiy = souepadwit-ybuy 14 Y1m aanoays S T UL -_—
J0 A 9+ Ajuo uoneanay oL
Moy = A9—0 T Nwsuesl = Mo
v AG _
1 von ‘ou
AIS| aouepadwi peoj 10 331nos ‘abe1joa ‘tuanny awenN .e1r019aY
13A3] jeUIWON syseway .u.:Om— vonduassp avej1a1u] 1wawubissy 1veU0)

£ 199US

(wesBerp 11n211 jjes3a0 vt uoneubisap)

TTUUT T Ckem-rg) ienyarxa aix - 1S

T s X

(adAy) (aweu)

T et o Uowdimb3

wswubisse yoeuo0n




- A2.12 -

ion

TRANSCEIVER

HF

Appendix 2: Interface Descri
———-(Continuation) Interface Description

1-kW
XK 859cC1
User Manual

673.4199

|
) ./ uy m _ €
18A31 110 os 8 anep k __ €4 ~_ R E] _
wi _
URTEY 0s v eneA -_..v I {1} £ _ 24
:—H
19A3) 111 3pod 008 0s T onjeA _./ ..—- __ <d __ Zx3 — 4
ug saul ¢ \
asayy Aq indino " H _
‘pedAay uo 13s 8q
19A3) 111 ues g—Q JqQWNN 0s 1 anjep J H _. € d __ 1 %3 _ 14
90v6 \1 H
Ab< z uBly 8OUIIS = MO IS :
A G 13A8) SOWD v SOWD A _
£90¥ A |
1+ z bl _
[0}
A S SOWD - “\u\ Mo _ o
uoisIdap _
AS SOWD Z anjeA yys os 1jog — 9
A S SOWD L anjea 1jyg 0s _ sz
uig| asuepadwi peoy} 10 331n0os ‘abe1joA BNy awenN ! ‘ou
13A3] jeUIWON $Hyjeway 21009 ’ wondisasap 59e41310) 1awubissy 12e1U0)
{weibeip 11N311 jje1aA0 Ul uolieubisap) (adA1) (aweu) b 5 "
e - . e 0 o o0 o o 0. S R ;:uE_:m 1uawubisse 19e1U0Y
(kem-L€) 1eNYILXT X ° IS . 13 658 X Jaaizasued] 4H MY




673.4199

TRANSCEIVER

-kW HF

1

XK 859cC1

User Manual

Appendix 2: Interface Descri

- A2.13 -

ion

ion

ipt

) Interface Descri

inuation

—-——(Cont

.H —{} : jeuIdIx?
Av< s by uniisal = moq 1S |O | it mull _ _ .
AL> 5 Mo SOWD M 1531 136611 § _
o nwsues ) —
S HA UM HHHHu _ . JnusuelL
AS+ g ubH nwsven = ybiy 169150 yere *
AS— z mo] ' v —
I I _
0s } I T T aeadspnoq 1
uolssiwsue 10§ 14 I ve ot I
swyo g o M | 11d Aq yom .
s1 13)eadspnoy 0] v « o.laigwmllH.llll 13)eadspno] 0z
|
|
T 2 Mo Mo = paydolg 1S QUL 3A13DAY “ ‘gl
¥ _
ki3
s 38&1@ I [ }— 090N 3LI8/WD _
A< = ybiy o .
v 3
AL> s w7 A “ 1 In.. jeusaIxa Wo — z
SOWd o113 5 moq is LGzor So s o unl'y
u0L |
|
H anasay — 1z
v vop ‘ou
@ouepadwi peoj 10 321nos 'abe1joA ‘yuan: awenN _e1assqay
13A3] jeutwoN $)jeway -o“-:O.M— P 'p Cn“_—Q_MUwuv aoeImu) o wawubissy 19e1U0)

g 109yg

e s e o s o s 0

(Kem-¢,

{wesBeip 11N215 (je1aA0 Ul uoiteubisep)

€ enyaxa ux - 1S

(sdAy)
"1 esa X

{sweu)

U anisssuedy g oy SWUowdinb3

wawubysse 1oe1U0)




- A2.14 -

TRANSCEIVER

oy
nes —
-ndy s
duwe ._.._u_ H _
Rl 1 ) —1
suoydosdius joj os AG* 0 1 | v ] A 9+ auoydo oy _ a
‘xew yw Gi / A £°G Indui vt .ﬂ
YWwGL/AZIOVY ouoydosoiw moy J _
- _
A8 2uoydoy a
“
induy IS indut suoydo iy _ 9
SuIyo OGL 0w AW OGZ suoydow ybiy _
:NNH vge H
T T (r) 1a%eadspnoy pue q
£ Yitm a3oyd vowwo?) (v) sauoyd 10§ punosg —
V3oV smity m
1913wotuarod L'y H H
i T |
yum dqersnipe 0s — LEITT VR v
‘sSwyo Qg9 Ol AW 0G H06L  WiaSL _
Au1s| asuepadw peoy Jo 331nos *abe1joa ‘Juanng awen ! ‘ou
12491 [eUILON Spewsy *2/n0S ’ uondudsap asep1ug wuswubissy 1oewed

HF

-k W

Appendix 2: Interface Description
---(Continuation) Interface Description

XK 859cC1
User Manual

1

673.4199

1 1394 {wesbeip 11N2213 jje13a0 Ul vorieuBisap)

(oipne Aem-g1) eex/zex - 1S /N8

. .

(adA1) {aweu)

T ..:.:JA.S.,.._.O.U. :uswdinbgy

uawubisse 19e1U0)




- A2.15 -

TRANSCEIVER

T19yg

HF

-k W
XK 859¢cC1

-——(Continuation) Interface Description

Appendix 2: Interface Description

User Manual

673.4199

. s o o o

" (oipne Aem-gy) €ex/zex - 1SN

e :CD _OZCO,U. -+ :juswdinby

juawubisse 1oe1U0)

£58 g9 Ul panm 10p wodsnuy _ M
vy uoL % =~m% vz W _
sSwyo g owu M | 0s v«u ans saxeadspno- _ r
? [
———VAAAS— (]
1
ndino 90 Iﬁ/\._v oL .H uoneurojut —
ydjanbs . “ v 4 T yajanbg H
uado j0) mo) vont
|
v o | 9
i
||_ ug H voL H
nwIsURn = MO = m H _
’ 3 B6urAay rannwusues 4
T o11ew0) nwsues = Mo 1S voor p E !
Ut —
wuts| ssuepadwt peoy 10 931n0s *abe1oA ‘1ualINY awey ' ! ‘ou
1342] feUIWON syrewsy :.:o.«._ . uondiasap asej1aug Wwawubissy 1981809
{wesbetp 1NI113 101380 LN UoneUBISap) {adAry (aweu)




673.4199

1-kW HF TRANSCEIVER
XK 859CcC1

User Manual
Appendix 2: Interface Description - A2.16 -

Je 3 Je e e e Je Je Je Je Je de J de de de Je d o e e e o de de de Je de e e d e K de de de de de e de e o e e e e e Je e Fe do de Je Je de Je Je Je Je Je Je e Je de Je o g ke o do gk de KK de kK

NOTES
Je Je de Jo Je Je Je Je Je e Je Je Je o Jo Je Je Je Je o de de Jo Ko e de de e Je de do e de de Ko e de de de Je K Je Fe Fe de de Fe de de ko Je de Je o K Je Je Je Ko de Je de e Je de Ko de Je Je Ko de K % de g K de KK



ROHDE&SCHWARZ

Radiocommunications Division

User Manual

RECEIVER / EXCITER
GX859C1

680.2017

733.0735.01.01 -1



©
Copying of this document as well as any other utilization and communication of its content are only
admissible with the permission of the originator or other authorized persons.

Any disregard will be prosecuted and is subject to restitution (UrhG, UWG, BGB). For the case a patent is
issued or the design is officially registered all rights are reserved.

ROHDE & SCHWARZ GmbH & Co. KG * D-8000 Miinchen 80 * Miihidorfstr. 15 - Tel. (089) 4129-0 Int. + 4989 4129-0 * Telex 523 703
Printed in the Federal Republic of Germany ° Subjecttochange °* Data without tolerances: order of magnitude only
0890

733.0735.01.01-2



ROHDE&SCHWARZ

Radiocommunications Division

<& BEDIENGERAT - CONTROL UNIT - GB 853C1 swouon. [z ]
® 000 ®®
0888 8 80 CHANNEL sm'us kHz BFO sz
33988889 8.8 dJ8.5.04. B
008080 AME USB LSB C\'l lSB +FSKIU LINE NB VC HF
000 '
, - ~
g ~O@ @) AN 4 Rx]—lsm] [ret] [resq [rung
HF
= FSK AME uss LS8 EXT
§ l @ RX STBY RX TX/RX ! 2 3 r — . .
2 (G| noTE E g
o -
Q) e BEER O F
"@' ‘@‘ . 0 ENT FRQ -
® e e suno — —o ©®
NOTICE

Please note that the key NB (noise blanker)
on the Control Unit GB 853 has meanwhile been
disabled.

Therefore, in the following manual please disregard
all text referring to the key NB.

733.0735-3



733.0735
RECEIVER/EXCITER
G X 859C1

User Manual

Part 0: List of Contents - 0.1 -

LIST OF CONTENTS

Page

1. CharacteristicCS..ceieeecceccecoccocccccsccccccccnscasoscasee 1.1

1.1 ) AppPlication ....ciseecccccesssssscascccccccscsssssccsoccacce 1o

Design and FUnctioNing ..eeecececessoscesccccccscccesccccnsse

L]

_- e ek e e
.
o WwWwwwwhN

DESIgN ceveeesceessososesascssccascssssssosscsssccscsscsocscsocses

PUNCLioNing ...ceeeeeeecccsescsssescscenasssassscascccssacss
1 Functioning PrincipleS ..ccceecscscecccccscscccscsccccsonces
2 Functioning of Control Unit ...cceeeccerssccccccscccscosccns

.3 Receive Signal Path .c.cceeececccocceccccecoscoscsasoscnccoses
4 Signal Path in EXCiter ...cececcscscccacacccscssssccsccssanss

.

1.3 Technical Dat@ .cc.eeeecscocccscscsccscccscscscccscsscscscsccece 1.6
1.4 MOAELS .ccvccoscccecocccoscscsoscssacssosscscsossscscssoncosce 1212

1.5 OPLiONS .cccccccaceccccccocoscscssossscscscsssscssssscscssscces 1413

1.6 ACCESSOY1i€S .cvecssccosscsscscosccscssossscssssscsssssssssscssse 1413

2. Preparation for Use and Operation ....cccecccccecccccccscnes 241

Preparation fOr USE€ ...cccecccececoccssccnscsccosossccsssscssce 2ol
1 General Preparation ....ccccececccsccscscscscccssssosscssascs 201
.2 Preparation for Remote CONtrol ....ccccoccooocssscossccscsse 202

Operation ..cccceescccsccsccscscsocoscscsssscssscssscscssssccs 203
1 Switching On and Off .....ccececcccccccscsosossvscsccsssccsosss 243
2 Manual Local CONtrOl ...ccccscsccosscoosossscssscscsscsscsssos 203
2.1 Functions of Controls and INdicatorsS ....c.cececcscescscccse 2.4
3 Functional TeSt ..c.ceccesscsscccccscccsscoscsssccsssssssssssce 209
4 Remote Control ....c.cccecceoccccccccscossosscssosascscscssssncss 249

3. Maintenance ....cceecccececcccas cececcsccscscsscsscsccsssscscsss 3ol

(Continuation)---



733.0735

RECEIVER/EXCITER

GX 859Ci1

User Manual

Part 0: List of Contents - 0.2 -

—--—(Continuation) List of Contents
Page

4. Troubleshooting ccccoceccecsccoccecosccooscsosesscccsssoscocacce 4ol

4.1 GeNeral ..cccececscccssccscccssscscsssoscssnsssccsosscsoccccssscns 4ol

>
°
N

Troubleshooting INStructionNsS ...ceeeesvccccssccccsccscssscnas

(-3
°
—

Error LiStS .uecevececccscceceecasesscscscnccecocsssscscccscos
Continuous Monitoring (CM) DisSplayS ccecceecccccssscessccssos
BITE DiSPlayS ceccccescsceccvsscssccssosscsscossssssscscscssnce
Displayed Error LOCAtions ...ceccceeeesecccccocccsccsassccans
Displayed Operating States .ccececccocceoesccccocescccocsoccn
Error Displays without Code .cccecceccoccoocccccceccccococos
Functions not Covered by BITE ccceeccoccoccccccccscccccoccoos
Memory Back-up Batteri€s ...cceccececosssccscoccosssssoccsces

.
Ve WNNON =
[RYpN

°

°
®

°

°
°

o
L)
-0 3N Ul U &

°

PR
°

WWwwwwwww
L]

°
.

Replacement of MOAULES .ccceesccecscccosssosascscssscoccscccscs 4.12
Removal of Receiver/Exciter GX 859C1 ...cccccosocesccvcscees 4.12
Replacement of Control Unit GB 853C1 ....ccececsecscccessccs 4.13
" Plug=-in CasSettesS ...ccccececcoscsccsccccoscossosossscsscsncsse 4.13
POWEL SUPPLY coccocosccccsccosesaccascosssssnsssssasscecsssses 4413
PrOCESSOY .ccscccosososssccosscsssscsssossscccsssascassnocssee 4.13
EMC Filter ..ccccececccscccscscossscsosssssscsscscccscssoncssccccse 4.14

L]

S N
L]
L
L]

o o
o o o
AU W=

LIST OF FIGURES

Fig. Title Page

1.1 Receiver/Exciter GX 859CT1 ...cccoccosccccscccosccsssossssscas 1ol
1.2 Receiver/Exciter GX 859C1, Structure ....ccccccccceocccosess 1,15
1.3 Receiver/Exciter GX 859C1, System Modules ..c.ccocesceccacees 1,17

2.1 Arrangement of Interfaces at Receiver/Exciter GX 859C1 ..... 2.1
2,2 Cabling Plan of Receiver/Exciter GX 859C1 .cccceccsscccnssss 2,11
2.3 Receiver/Exciter GX 859C1, Controls and Indicators ......... 2.13

1 Troubleshooting FlowChart .....ccceceescocccscosssscscecscsss 4.2
2 Receiver/Exciter GX 859C1, Block Diagram ...cecccccesescscces 4.15
.3 Disassembly of Receiver/Exciter GX 859C1 ....cccoo0scccoocsss 4.17
4 Receiver/Exciter GX 859C1, HF Cabling ..c.ccccccsccosscscscscs 4.19



733.0735

RECEIVER/EXCITER
G X 859Ci1

User Manual
Part 1: Characteristics

- 1.1 -

1. Characteristics

1.1 Application

The 20-mW Receiver/Exciter GX 859C1 is
part of the HF 850 radio equipment se-
ries.

It is the heart of the microprocessor
controlled 1-kW HF radio unit with a
separate power amplifier. The receiv-
er/exciter takes over all receiver
functions as well as frequency genera-
tion, signal conditioning and control
of subsequent units Power Supply
IN 859C1 and Power Amplifier VK 859C1.
The Receiver/Exciter supplies a 20-mW
output signal for excitation of the
power amplifier in transmission.

Recéption is possible in the frequency
range 0.4 to 30 MHz and transmission
in the frequency range 1.5 to 30 MHz.

With the exception of the 150-W ampli-
fier and EMC filter the receiver/

exciter consists of the same modules
as the small-signal unit of the 150-W
Transmitter/Receiver XK 852.

Because of its robust, drip-proof and
dust-proof construction and the fact
that it fulfils major military stan-
dards it is equally suitable for both
stationary and land-mobile or ship-
board use.

The built-in test equipment (BITE) and
the operational monitoring system en-
able operator personnel to detect any
irregularities and localize them down
to module level. Modules can be ex-

changed simply and without any rea-
lignments. This means that repair work
down to module level can be performed
on the job.

Fig. 1.1
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1.2 Design and Functioning

1.2.1 Design

See also Figs. 1.1 and 1.2

The Receiver/Exciter GX 859C1 is a mo- Upside and downside the receiver/

dular designed 19" slide-in unit. The
basic model consists of the following
basic modules of the HF 850 HF radio
equipment series:

- Mainframe KR 852P1
- Power Supply IN 852P1
- Processor Gs 852P1
- Tx/Rx Section GX 852p1
- Synthesizer GF 852P1
- Modem GM 852P1
- Filter Unit (optional)
- EMC Filter FK 852P7
- Set of cables GK 852P1
- Control Unit GB 853C1

The Control Unit GB 853C1 is not in-
cluded, if the receiver/exciter is
only to be remotely controlled or
operated with a detached control
unit. The blank space on the front
panel is covered up with filler panel
GB 853Z1.

All the above basic modules can be
plugged into the 19" Mainframe KR 852
P1. Optional modules such as the FSK
Modem GM 852P2 can also be housed in
the mainframe.

exciter is fully covered by an upper
and lower cover. The covers are fixed
by means of four quick-release fast-
eners.

Rubber sealings are attached to the
side panels as well as to the front
and rear panel where the cover meets
the panels so that no dust can pene-
trate the receiver/exciter.

The individual modules of the receiv-
er/exciter are electrically intercon-
nected by means of a plug—-in connector
and a carrier printed circuit board.
HF signals are not routed via the car-
rier printed circuit board. They are
exchanged via HF cables plugged in on
the upper face of the receiver/exci-

ter, directly between the individual
modules.
All interfaces to the large-signal

units, such as the 1-kW amplifier, are
positioned at the rear of the receiv-
er/exciter, at the EMC Filter
FK 852P7.

Two identical connectors for the morse
key, head phones, microphone, loud-
speaker and push-to-talk (PTT) button
are positioned at the front on the
Control Unit GB 853C1 of the receiver/
exciter.

The receiver/exciter 1is convection
cooled. Pressure cooling with venti-
lators is not necessary.
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1.2.2 Functioning

See also Fig. 4.2

1.2.2.1 Functioning Principles

The 20-mW receiver/exciter is used for
frequency generation, signal condi-
tioning and the control of subsequent
large-signal units, which together go
to form the 1-kW HF transceiver.

The entire receiver/exciter is cen-
trally controlled by a microprocessor
in the processor module. It takes over
the control data from the control unit
via the internal, serial V.24 inter-
face and with the detached control
unit via the serial V.24/V.28 remote
control interface and contains the
channel storage for 99 channels. The
modules are controlled by a unit inte-
grated data bus. The microprocessor
also controls the operating sequence
of the internal tests (BITE) and sup-
plies the Line Flattener FK 859C1, or
the antenna tuning unit with the re-
quired control information.

1.2.2.2 Functioning of Control Unit

A microphone, morse key, head phones,
loudspeaker, data terminal and tele-
printer can be connected to the Con-
trol Unit GB 853. The applied signals
are processed as follows:

The microphone voltage is amplified
and brought to a constant level of
-6 dBm (600 ohms) by a dynamic control
circuit. The demodulated incoming sig-
nal from the receiver/exciter at a le-
vel of -6 dBm (600 ohms) is either
switched to an interface with 0 4B
(600 ohms) (LINE) or amplified in an
AF amplifier to the required level

for head phones, integrated loud-
speaker or external loudspeaker (1 W,
5 ohms).

An integrated line current source with
a level of 60 V/40 mA or +30 V/¥20 mA
(V.28) makes it possible to connect a
teleprinter. A microprocessor takes
over the control of the indicator and
serves the V.24/V.28 control interface
to the basic unit.

1.2.2.3 Receive Signal Path

The incoming antenna signal can be fed
in either via the Tx/Rx junction or a
separate input. At first, the incoming
signal passes through the filter mo-
dules. Each of the three following mo-
dules is equipped with a receiver in-
put protection up to 100 V EMF and a
low-noise amplifier with high inter-
cept point to compensate the pass-band
attenuation of the filter. The appro-
priate filter is used depending on the
requirement at hand:

o The 30-MHz low-pass filter (basic
version) is used in the absence of
very strong interfering transmitters
and when maximum sensitivity is re-
quired.

o The digitally tuned filter suppres-
ses interfering transmitters by ap-
prox. 15 dB occurring at a frequency
spacing of 20 %. It is particularly
suitable for frequency hopping be-
cause of its short tuning time of
only 20 ms.

(Continuation)~---
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The motor-tuned filter is necessary
when operating several transceivers
simultaneously, for 1low antenna
“spacing as well as for nearby inter=
fering transmitters. Suppression of
interfering transmitters is effec-
tive from a frequency spacing of
only 3 to 5 %.

The circuit components of the Tx/Rx
section in the signal path are used
for transmission as well as reception.
A PIN diode control circuit with a
control range of 40 dB is positioned
in front of the 1st mixer stage, which
ensures that no limiting effects occur
in the receiver up to an input level
of 3 V EMF.

Conversion into the 1st IF of
80.64 MHz occurs with the variable
synthesizer output frequency in steps
of 10 Hz. An 8-kHz wide quartz filter,
which determines the maximum receiving
bandwidth takes over the selection in
the 1st IF stage.

Two quartz filters are available in
the 2nd IF stage with 1.44 MHz. They
are used for all transmission modes
because of the appropriate control of
the transformation frequencies. A va-
cant filter position is available for
customer specified bandwidths. It is
possible to use a single sideband fil-
ter with levelled group delay for ra-
pid data transmission. Demodulation
in an AF ‘signal occurs in the modem
(demodulator unit) or in the FSK modem
depending on the transmission mode.

A direct voltage source (19 to 31 VDC,
e.g. Power Supply IN 859C1) provides
the power supply.

1.2.2.4 Signal Path in Exciter

The conversion of AF signals into the
low IF- (1.44 MHz) occurs in transmis-
sion modes LSB, USB, AME and CW in the
modem (modulator unit) and in the
transmission mode FSK in the FSK mo-
dem. For single sideband transmissions
the modulation principle results in a
lowering of the carrier and the unde-
sired sideband. The subsequent
1.44-MHz IF filter in the TxX/Rx sec-
tion lowers the wundesired signal
further, and limits transmission on
the transmission mode related band-
width.

A compressor (IF clipper) is also in
the 1.44-MHz IF level. It raises the
average output power by 3 dB for
speech transmission modes. Two further
frequency transformations follow,
first in the intermediate frequency
80.64 MHz and then in the transmission
frequency in the shortwave band.

The subsequent filters serve to limit
synthesizer noise. Three different mo-
dules can be used alternatively:

o 30-MHz low-pass filter (basic
sion)

ver-

o Digitally-~tuned filter (single cir-
cuit filter)

o Motor-tuned filter (three
filter)

circuit

(Continuation)---
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ter

The 20-mW transmission signal is out-
put to an external power amplifier
(e.g. VK 859C1) which amplifies it,
for example to 1 kW (PEP). The output
power of the external amplifier is
controlled by a PIN diode control

circuit in the IF level at the Tx/Rx
section output.

The optimum control action is selected
in accordance with the wvarious trans-
mission modes.
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1.3

Technical Data

Common Data of Transmitter and Receiver

Frequency range

TransmiSSion ..ccceccccececceccccnsocs
Reception .ceeeesecccccccsscccsoncans

Frequency setting ....ccsececeooscocccss
Frequency error
after 10 min Warm=uUp .ccececccccscscs
within 24 h ....ieeevocecccccscnccens
through aging ..ccccoccoccovscoccccse
in operating-temperature range ......
Frequency switch-over time incl.
Tx/Rx SWitcCh-OVer ......ccoccoccccacccs

Tx/Rx switch—-over time cecccescosscsses

TxX/Rx switch-over in classes of
emission J3E (A3J), H3E (A3H) .cccccces

Programmable channels ..cccccceocsccess

Classes Of emisSSion ...cccoevccocscccss

Options
ISB MOdeM .ceccoccocscccssccoccosssso
FSKmdem ® © Q2 © 0 0 6 QO O C 6 Ot OO IO OO OO OO OO0

-1.5 to 29.99999 MHz
0.4 to 29.99999 MHz

decadic in 10-Hz increments

< 3x 10°7 at +25 °C
< 3x 108

< 1 x 10~8/year

< 3 x 1077

< 100 ms (without new tuning
process of ATU)

< 10 ms (at same frequency)

Rey on microphone or
headset or via
separate line

100 (transmit and receive
frequencies programmable
separately for half-duplex
operation) -

AlA (A1),

J3E (A3J) upper sideband and
lower sideband
switchable

H3E (A3H) upper sideband

J7B (A7J) data radio
(via accessories)

B8E (A3B, Data link operation
F1B (F1) with three de-
viation steps
+42.5 Hz
(max. 100 baud)
+85 Hz
(max. 200 baud)
+425 Hz
(max. 200 baud)

(Continuation)---
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~--(Continuation) Technical Data

Selectivity Characteristics

Digitally-tuned Filter
(Alternative version)

FrequenCy range ..c..cccccceccesscscsss
Selection (A £/f 2 0.15) ceeeecccoces
Band-pass filter range ..cceecoecscecss
Tuning time .c.ccocescccooscascscccocs

Motor-tuned Filter
(Alternative wversion)

Frequency range ..ceececceosssscccsccece
Selection (A f/f = 0.05) cecececccocs

(Af/f = 0.1) ceevceenconne
Low-pass filter range ....ccceeceaces
Tuning time ...ccececcccvcsccccsscans

Operating modes

RX cccsccscccscososccescccocsscossssocss

TX/RX ® 600000000 000060060060060660666000000¢0

Data radio (with alternative fitting
of Tx/Rx section data)

Frequency response 250 to 3350 Hz ...
Minimal group delay .cccccccoccccccss
Differential group delay
600 to 3050 HZ .vcccvcoccocscccosss
495 t0 3050 HZ ccevecvcccsocsocccns
Connections

AF input/output ...cececccssccccssccs

AF output for loudspeaker .....cecese

AF output for headphones .....cccc0e0.

1.5 to 30 MHz
2 15 dB

0.4 to 1.5 MHz
approx. 20 ms.

1 to 30 MHz
> 30 dB

> 40 dB

0.5 to'1 MHz
< 2 s

Equipment ready to receive
Equipment ready to transmit/
receive with 3 power levels
low/medium/high

A

< 3 dB

A

500 ms
900 us

A

0 dBm, 600 ohms, floating
1 W at 5 ohms, adjustable,
built-in loudspeaker can
be switched off

50 mW at 600 ohms,
adjustable

(Continuation)---
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-~-~(Continuation) Technical Data

Microphone input .c...cccececcccccess 250 mV (25 to 775 mV),

Connection for morse key ...ceeceeenn-

Connection for TTY

(with optional FSK Modem)

Connection for external

Frequency standard c..cccecceccceccoco

Data interface ...ccccececccscescocss

Transmit inhibit

(Forced reception)

©ec0e0c0000DOOGe®0e 00

Receive inhibit

(e.g. with simplex ARQ)

Receiver data

Antenna input ....ccccoccccs0ccsccoscss
Max. permissible input voltage
in frequency range 0.4 to 30 MHZz ....
in frequency range 30 to 400 MHz ....
Oscillator reradiation ..cecceecescee

Sensitivity (f = 1.5 to 30 MHz) for

A1A (A1)

J3E (A3J), J7B (A7J), H3E (A3J)

© 0 © 56095060000 00005060956000000036

0 e 0000000000

150 ohms (with power supply
for carbon microphone)

Transmit: contact closed

V.28

Line current 60 V/40 mA
(single current)

Line current +30 V/%20 mA
(Double current)

5 MHz (50 to 500 mV, 50 ohms)

for remote control of control
unit, computer or terminal
(also via modem). Interface
lines correspond to V.24
standard. Interface levels
correspond to V.11 (RS-422-A)
standard. They are also
switchable to V.28 (RS-223-C)
V.10 (RS-423-aA) and RS 485
standards.

Contact to ground

Contact to ground

50 ohms

100 V EMF
50 V EMF
< 5 uv at the antenna input
with a 50-ohms termination

< 0,3 uv (< 0.6 uv*) EMF for
(S+N)/N = 10 dB, B = 300 Hz
< 0,6 av (< 1.5 pv*) EMF for
(S+N)/N = 10 dB, B = 2.4 kHz

(Continuation)---
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Receiving bandwidths
Class of CCIR 3-dB 60-dB
emission designation . bandwidth bandwidth
Cw Al1A, A1B + 150 Hz + 375 Hz
AME in H2A, H2B, H3E - 100 to - 700 to
Rx mode +2300 Hz +2900 Hz
USB** (and J3E, R3E** + 300 to - 300 to
AME Rx/Tx +2700 Hz +3300 Hz
mode)
LSB** - 300 to + 300 to
-2700 Hz -3300 Hz
FSK narrow F1A, F1B +* 150 Hz + 375 Hz
FSK medium + 150 Hz + 375 Hz
FSK broad +£1200 Hz +1800 Hz

* With motor~tuned or digitally-tuned filter module

**With Tx/Rx section data, 3-dB bandwidth 300 to 3400 Hz,
60-dB bandwidth 300 to 4000 Hz (with corresponding change
in AME or FSK mode). Further bandwidths upon request (®ne

filter place, not used is provided).

Interference immunity, non-linearities

Intermodulation ( Af > 30 kHz
£ = 1.5 t0o 30 MHZ) .ccccccoccccccccnsss

Blocking .cceccccecsssccosccooscscosscocas

Cross modulation ...cccescecocccsocccnse

> 70 dB (interfering signals
2 x 100 mV EMF), by using a
filter module this value is
improved corresponding to the
filter attenuation

< 3 4B signal attenuation,
Useful signal 2 mV EMF,
interfering signal 4 V EMF
Af > 30 kHz

< 10 % modulation transfer,
useful signal 1 mV EMF,
interfering signal 500 mV EMF
m = 0.3/1 kHz

Af > 30 kHz

(Continuation)---
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~--(Continuation) Technical Data

Inherent noise signals
(with low-pass filter) ...ccecececcccss

Image frequency rejection .....cecceeee-

With mtor-tuned filter e0000c00 00000
IF rejection ....cececoccccscessscsscsns
Spurious response (Spacing) ..c.ccccceee

Desensitization ..ccceccccvccccccccccce

Weighted S/N ratio .ecececcesccccsccscs

‘Conttol (gP)

Error of amplitude control .......co.

Delay tiIne fO.'I'.' so-dB jmp 0000006000000

Decay time ...cccooecoccscccocacscsssos

Beacon frequency oscillator (BFO) .....

AF

Monitoring in transmission .....ccccc0e

AF distortion factor
Line output (0 dABM) c.cccecccosecccoscs
Phones and loudspeaker output
at nominal POWEX ...eccccccoccscscoas

< 0.4 pvV equivalent EMF

> 80 dB
> 100 dB

> 100 4B

> 80 dB for £ > 30 kHz

< 24 dB SINAD

useful signal 30 pV EMF
interfering signal 300 mV EMF
Af > 30 kBz, B = 2.4 kHz

> 46 4B SINAD for 1 mV EMF

< 4 dB (1 puV to 3 V EMF)
with motor-tuned filter:
1 uV to 2 V EMF)

< 10 ms

50 ms or 500 ms (matched

to class of emission)

variable by +2.9 kHz in
100-Hz increments in CW

Volume adjustable (when pres-
sing the PTT key, loudspeaker
switches off automatically)

< 1 % for J3E (A3J)

< 5%

. (Continuation)---



733.0735

RECEIVER/EXCITER
GX 859C1

User Manual

Part 1: Characteristics

- 1.11 -

--—(Continuation) Techncal Data

General Data

Nominal conditions

Nominal temperature range
(VG 95 332, p. 3 and 4) .ccceevcccccccns

Storage temperature range
(VG 95 332, p. 3 and 4) cccececccccccons

Shock with shockmount ....ccccccececosoe

Vibration with shockmount
(IEC 68-2-6 or VG 95 332 p. 224) .....

Protection against foreign
matter and water .....cccecc00000000000

Max. permissible altitude
above sea level ....ccccccvesescccsccss

Max. permissible humidity
Operation ..cececececcccsccoccssscnns

Storage .ccccecccscsscsoscsccssssscoss

EMC 2 0000000000006 006058000C000600606CO®DIOSSESOEC

MTBF © 0060600000900 06005960600000506000060000600

_ MTBF
Availability MTPBF  MITR -cccccccccces

Error localisation ..c.ccccccscsccscccs

Power supply

DC (minus connected to ground) ......

Dimensions (W X h X d) .cccsceccocccccsse

MaSS ..csccsccccocscccssssscocccsssssssnse

=25 to +55 °C

-40 to +85 °C

40 g, 11 ms

10 to 500 Hz, max. 2 g

DIN 40 050, IP 41
(foreign matter 1 mm,
dripping water)
(detachable control unit
IP 54)

3000 m

95 % at +45 °C without
condensation

95 % at +45 °C with
condensation

acc. to MIL-STD 461 B
class A3, A4

> 2000 h

0.999
built-in and displayed digi-
tally upon request on the

control unit at module and
subassembly level

28 VDC nom.

482 x 176 x 360 mm
(4 height units)

approx. 25 kg
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1.4

Models

The Receiver/Exciter GX 859C1 is available in the model range from 05 to 24. To
begin with, the different colours of the outer visible parts are categorised as

follows:
MOD 05 MOD 06
MOD 08 MOD 09
MOD 12 Front panel: RAL 7035 MOD 13
| other outer components:

MOD 15 RAL 7011 MOD 16
MOD 18 MOD 19
MOD 22 -MOD 23

MOD 07

MOD 10

MOD 14 All outer visible

| components:

MOD 17 RAL 7001

MOD 20

MOD 24

Furthermore, the
Receiver/Exciter GX

models depend wupon the

All outer visible
| components:
RAL 6014

internal fitting

859C1 (see model survey at the end of part 1).

of

the
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1.5 Options

The Receiver/Exciter is available in the following optional configuration (see
also Fig. 1.3).

Alternative with one of the three following filters:
- 30~-MHz Low-pass Filter FK 852PS5 or
- Digitally-tuned Filter FK 852P2 or

- Motor-tuned Filter FK 852P4

Alternative either with the
- Tx/Rx section, standard or

- Tx/Rx section with data.

Furthermore, the following module can be alternatively and additionally inte-

grated:
- FSK Modem GM 852P2
1.6 Accessories

Accessories are not required for the basic configuration - without integrated
control unit - of the 20-mW receiver/exciter.

If, however, the Control Unit GB 853C1 is integrated for local control, the
following accessories, available on special order from Rohde & Schwarz are

recommended .
- Handset GA 852C1 Ident. no. 648.9510.03
- Handset GA 852C2 Ident. no. 655.5816.03
- Morse key GA 852C3 Ident. no. 655.5839.03
- Headphones GA 852C4 Ident. no. 655.5851.02/0
- Headset GA 852C5 Ident. no. 648.9549.03
- Carbon microphone GA 852C6 Ident. no. 648.9578.03
- Loudspeaker GA 852C7 Ident. no. 648.9603.02/0
- Headphones GA 852C8 Ident. no. 648.9632.02
- Microphone GA 852C9 Ident. no. 648.9661.02

A Service Kit RA 852C1 (Ident. no. 724.8508.02) is available for repair work.
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2. Preparation for Use and Operation

Preparation for Use

2.1.1 General Preparation

Prior to operation, the Receiver/
Exciter GX 859C1 is to be installed in
a rack either stationary KG 859C4 or
mobile KRG 859C1 and wired up with the
cables inside the rack.

The receiver/exciter is to be fixed in
the relevant rack on telescopic rails
and connected up manually. Proceed as
follows:

1. Mount the Receiver/Exciter GX 859C1
onto the telescopic rails in the

upper part of the rack, together
with the optional ISB Modem
GM 853C1 and/or ALIS Processor

GP 853C1 as far as present.

2. Push the receiver/exciter into the
rack until the telescopic rails
lock on. Thereby the protection de-

vice is activated that prevents the
equipment from falling out of the
rack.

3. Connect the rack internal cables to

the receiver/exciter acc. to Fig.
2.1 and 2.2.
4. Push the receiver/exciter fully

into the rack and secure with the
fixing screws beneath the handles.

5. Connect headset, morse key, loud-
speaker, headphones, microphone to
the audio sockets that are connect-
ed in parallel and located on the
front panel of Control Unit
GB 853C1 in the receiver/exciter.

Fig. 2.1 Arrangement of Interfaces at Receiver/Exciter GX 859C1

Note:

The connection of peripheral units and
the necessary adjustments are de-

scribed in the User Manual of the 1-kW
HF Transceiver.
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2.1.2

Preparation for Remote Control

For remote control of the Receiver/Ex-
citer GX 859C1 from a detached Control
Unit GB 853C1, a central computer,
e.g. PUC or PCA 5, or a central con-
trol unit, e.g. GB 606, various in-
ternal settings have to be made
(address, data rate, type of V. inter-
face, etc.).

Note:

These settings are described in the
user manuals of Control Unit GB 853Cfi
and 1-kW HF Transceiver XK 859Ci1.

In local operation the control unit is
integrated into the Receiver/Exciter
GX 859C1.

It can be removed any distance away
due to the standard RS-232-C (V.24/
V.28) interface.

At distances of up to 50 m the power
supply will come from the receiver/
exciter, and at distances of more than
> 50 m (detached or remote control)
from a separate power supply (accommo-
dated in case KK 853C2).

Up to 1000 m the data line can be a DC
four-wire 1line. Larger distances can
be spanned using a telephone channel
and modems. ‘
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2.2 Operation

2.2.1 Switching On and Off

CAUTION

Before switching on, make certain that
the receiver/exciter is properly in-
stalled in its respective rack and
correctly wired up with it.

Switching on

Turn the
Fig. 2.3)
desired

switching

OPERATION MODE switch (19,
on the control unit to the
operation mode, thereby
on the receiver/exciter.

The green control LED on the right
next to the cooling fins on the front

panel of the receiver/exciter must
light up.
Note:

o The above instructions are based on
the assumption that the appropriate
power supply is available at the re-
ceiver/exciter.

o If the receiver/exciter is part of
the 1-kW HF transceiver, the entire
transceiver 1is switched on when
carrying out the above instructions,
provided the Power Supply IN 859C1
is switched on.

Switching off

Turn the OPERATION MODE switch (19,
Fig. 2.3) on the control unit to OFF.

The green control LED on the right
next to the cooling fins on the front
panel of the receiver/exciter goes out
and the receiver/exciter is switched
off.

Note:

If the receiver/exciter is part of the
1-kW HF transceiver, the entire trans-
ceiver is switched off when carrying
out the above instructions.

2.2.2 Manual Local Control

Manual operation of the Receiver/Exci-
ter GX 859C1 is possible in the fol-
lowing configurations:.

1. with an integrated control unit

2. with a detached control unit

3. with an integrated and a detached
control unit.

Manual operation is described in de-
tail in the user manuals of the 1-kW
HF transceiver and of the control
unit.

When using an integrated and a de-
tached control unit manual operation
is only possible from one of the con-
trol units.

In operation of the receiver/exciter
from the detached control unit the in-
tegrated control unit must be switched
to OFF with the OPERATION MODE switch.
If the integrated control unit is cut
in while the detached control unit is
still active, it will only be possible
to operate the receiver/exciter from
the integrated control unit.

On the engaged control unit that no
longer has priority monitoring (i.e.

~of the current equipment status) and

listening in are still possible.

Listening in to the received and the
transmitted AF signal is always
possible on both control units.

Activation of the transmitter is only
possible from the control unit with
priority.
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2.2.2.1 Functions of Controls and Indicators

See Fig. 2.3

No. Inscription

Function

2 CHANNEL

STATUS

BFO

kHz

USB —_T

ISB

FSKi
FSK @
FSKN

LINE

vC

Loudspeaker (volume adjustable with volume
control (20); can be switched off with switch
(24))

Display for channel number

Display array for

ERROR indication

BFO frequency (-2.9 to +2.9 kHz)

Indication that BCD code is issued to exter-
nally connected unit

Indication of frequency in kHz

Display for

Type of modulation

-~ AF switch-on

Noise blanker

Volume compressor

Carrier activation

(Continuation)--==-
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ER/EXCITER

--=(Continuation) PFunctions of Controls and Indicators

No.

Inscription

Function

10

11

12

STO

RCL

TEST

LINE

TUNE

vC

+/-

EXT

BFO

- Rey for storing entered equipment status
under selected channel number

- Key for recalling equipment status stored
under selected channel number

Rey for triggering internal test of equipment

Key for data transmission in AME, LSB or USB
(indication on display (4))

Key for triggering HF tuning in antenna
tuning unit

Key reserved for switching interference blanker
on/off (indication on display (4))

Key for switching noise blanker on/off (indi-
cation on display (4))

Reys for

- Variation of transmit or receive frequency
in 10-Hz place (priority setting after each
new switch-on of receiver/exciter)

- Variation of transmit or receive frequency
with any required frequency step, after input
of this frequency step (e.g. lock ++) with
keys FRQ, 1, 0, 0.

- Variation of 100-Hz place when BFO is
switched on

- Variation of 1-kHz place in CH and EXT
operation

- Entry of BFO frequency with correct sign in
CW operation

Rey array for the presetting of

- Output of BCD code to externally connected
unit

- BFO frequency

(Continuation)---
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R/EXCITER
1

---(Continuation) Functions of Controls and Indicators

No. Inscription Function
CH - Channel number
FRQ - Transmit or receive frequency
13 ENT Rey for
- Termination of entries for functions EXT,
BFO, CH and FRQ
- Clearing of displayed error number
= Inquiry of equipment status
14 Key array with digits for channel and frequency
entries and for entering type of modulation and
polarity in FSK operation
0 to 9 Digit entries are only effective after using
one of the keys in key array 12 (indication
on display (2) or (3))
AME
USB
LSB
cw Entry of type of modulation (indication on
ISB display (4))
FSK B
FSK B
FSK R
POL Entry of polarity in FSK operation (indication
by +FSK or -FSK)
15 . Key for assigning decimal place when entering
transmit or receive frequency and BFO frequency
16 Switch for control mode
MAN - Manual entry of equipment status (all entries
are possible)

(Continuation)---
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R/EXCITER
1

-—-(Continuation) Function of Controls and Indicators

No. Inscription Function

CH - Channel operation
In this mode frequency can be varied with keys
+ and - (11). All other operational settings
are blocked. Upon channel recall frequency
shown on display array (3) is extinguished
after approx. 5 s.

Tx/Rx - Storage or readout of equipment status includ-
ing transmit and receive frequency for sim-
plex operation in conjunction with keys STO
or RCL (5). No interruption in operation.

Rx - Storage or readout of equipment status for
half-duplex operation in conjunction with
keys STO and RCL (5). No interruption in
operation.

17 SQUELCH Control for setting squelch threshold

18 Squelch indicator; LED illuminates when AF is
enabled

19 OPERATION MODE Mode switch for

OFF - Equipment off

Rx - Reception

T™/Rx - Transmission/reception with

| - Low HF output power (100 W)

| - medium HF output power (250 W)

. - high HF output power (1000 W)

20 VOLUME Volume control for built-in loudspeaker and/or
headphones in headset

(Continuation)---
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VER/EXCITER
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--=(Continuation) Functions of Controls and Indicators

No. Inscription Function
21 FSK Switch in FSK mode for
Rx - Reception
STBY - Standby
= = Transmission
22 o Parallel audio sockets for connection of loud-
A speaker and/or headset or morse key
%u
3 .
23 HF Led illuminates with activated carrier
24 cﬂ On/off switch for built-in loudspeaker
O
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2.2.3 Functional Test

If the OPERATION MODE switch (16,
Fig. 2.3) is set to MAN or CH and if
then the key TEST (6) is pressed, all
segments and points of display arrays
(2 to 4) and the SQUELCH indicator
(18) must illuminate. If the self-test
of the USART interface is positive, a
designation letter is sent to the pro-
cessor module, initiating there a
self-test.

The indication that has been present
in display area (3), before pressing
key TEST (6) reappears if no error is
detected. The indication E together
with a code of the defective module,
e.g. E25 appears, if a defect has been
detected.

By using the error lists of part 4 it
can be seen that E25 designates the
control unit as the location of fault.
Several errors are indicated sequent-
ially rotating in a 1-s rythm. The
error display can be erased with the
keys ENT, FRQ ENT, BFO ENT or EXT
ENT. The operating status last present
appears again.

2.2.4 Remote Control

The receiver/exciter can be controlled
locally on the receiver/exciter it-
self, either detached over small dis-
tances or truly remotely.

A detached control unit is still
powered from the receiver/exciter, but
for remote control the units have
their own power supply.

The telecontrol data are transmitted
in both directions - for control and
answer-back - in serial form over a
CCITT V.24 (EIA RS-232-C) interface.

The transmission speed can be set in
steps between 110 and 9600 baud or is
determined by external timing. The
character format is that of the usual
ASCII standard (CCITT V.3). Thus re-
mote control is not only possible from
the Control Unit GB 853 but also fraom
a computer, like the Process Control-
ler PUC, or a Central Control Unit
GB 606. Furthermore this can be done
directly, i.e. without any extra in-
terface.

The interface 1levels are those of
CCITT recommendations V.10 and X.26
(EIA RS-423). Although there is full
compatibility with CCITT V.28, sub-
stantially greater distances can be
covered without the interconnection of
any modems. Additional push-pull out-
puts will also enable balanced opera-
tion in line with CCITT V.11 and X.27
(EIA RS-422).

A bus interface can also be implement-
ed for addressed operation. This is
made possible by special hardware and
software measures.

Note:

Further information on remote control
including remote control computer com-
mands are to be found in the user ma-
nual of the 1-kW HF transceiver.
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3. Maintenance

The Receiver/Exciter GX 859C1 is entirely maintenance-free.
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4. Troubleshooting
4.1 General

Troubleshooting is performed with the

aid of the built-in test and monitor-.

ing devices. These execute an internal
checkout of the receiver/exciter as
part of the 1-kW HF Transceiver
XK 859C1 including its large-signal
units and the connected external units
from the HF 850 radio-equipment family
during service without having to be
triggered and also signal the func-
tional status of the particular oper-
ating mode (continuous monitoring).

The test device furthermore executes
an internal checkout of the individual
units of the receiver/exciter at mo-
dule level outside of equipment use
when triggered by the TEST key on the
control unit. :

The results of the checkouts are in-
dicated by a single-digit (CM) or two-
digit (BITE) code on the frequency
display of the control unit.

Note:

If a fault is indicated, this does not
necessarily mean that the Receiver/
Exciter GX 859C1 is unserviceable. The
cause of the fault may be an out=-of-
tolerance condition which will never-
theless allow restricted operation to
continue.

Troubleshooting also involves observ-
ing the LED and LC displays and
listening in to the AF.

4.2

Troubleshooting Instructions

For the event of any disturbance in
operation it is advisable to proceed
according to the following trouble-
shooting instructions.
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< STAR T)

Ensure that the
receiver/exciter
is properly supplied

with 28 VDC.

Set OPERATION MODE
switch on control
unit to required
mode of operation

Y

The green LED on the
right-hand side of
the receiver/exciter
front panel must
light up

®

Fig. 4.1 Troubleshooting Flowchart (page 1 of 2)
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no no Determine
illuminates (. Display on | possible fault acc.
? control unit to 4.3.4
2
yes
yes
Y
Replace defective
Determine module of receiver/
possible fault acc. - exciter acc.
to 4.3.1 to 4.4
~
4
[ _ ’
For further trouble- //
Press TEST key shooting see user %
on control unit manual of 1-kW HF ,/
transceiver i
E... yes Determine

display
?

Receiver/exciter
serviceable

Fig. 4.1

| possible fault acc.
to 4.3.2

Replace defective
module acc.
to 4.4

For further trouble-
shooting see

user manual of

1-kW HF trans-
ceiver.

Troubleshooting Flowchart (page 2 of 2)




733.0735

RECEIVE
G X 859¢C

User Manual

R/EXCITER
1

Part 4: Troubleshooting , - 4.4 -
4.3 Error Lists

The following modules and operational statuses are continuously monitored

(CM):

- Synthesizer (unlock)

- Thermostat (synthesizer)
- BFO (modem)

- Tx/Rx section

- Accessory unit

- External unit

4.3.1 Continuous Monitoring (CM) Displays

The following table shows the continuous monitoring displays which apply to
the receiver/exciter in their order of priority:

Priority Code Designation Remarks/measure

1 E1 Silence Transmission inhibited, therefore
forced reception only

2 E3 Synthesizer Transmission and tuning pulse
inhibited

3 E4 Thermostat Warm-up phase

4 E3 BFO error Transmission and tuning pulse
inhibited

5 E3 T/R Section

6 E5 Accessory Fault in accessory unit

7 E5 External Fault in external unit




733.0735

RECE
GX 8

I
5

VER/EXCITER
9C1

User Manual
Part 4: Troubleshooting

- 4.5 -

4.3.2 BITE Displays
4.3.2.1 Displayed Error Locations
Code | Fault location Remarks
RECEIVE TEST
E25 Control unit ) _1 Self-test of control unit
E31 Synthesizer CM synthesizer
E32 Modem CM modem or BITE result
E33 Tx/Rx section CM Tx/Rx section or BITE
E34 Filter BITE result
E35 FSK modem Receiver/ BITE result
E36 Tx/Rx section or modem -—Exciter BITE result
E37 Filter or Tx/Rx section BITE result
E38 Tx/Rx section or syn- CM Tx/Rx section
thesizer
E39 Modem or FSK modem - BITE result
E49 Filter or noise signal BITE result: disconnect an-
tenna, repeat test
TRANSMIT TEST
E63 Antenna, ATU, RF cable to ATU or
wrong tuning data
E82 Harmonic filter (in external am-
plifier), control, ALC cable or
TxX/Rx section
E83 Preamplifier or RF cable to
amplifier
E84 ALC cable or Tx/Rx section




733.0735
RECEIVER/EXCITER
GX 859CcCi1

User Manual

Part 4: Troubleshooting - 4.6 -

4.3.2.2 Displayed Operating States

Code Significance

E10 Transmission test-blocked -because-of--SILENCE - -
E15 Test blocked because £ < 400 kHz
E19 Transmission test blocked because £ > 1.5 MHz

EA4S5 Test aborted because control unit is set to TRANSMIT when test is
triggered

E70 Test aborted because control unit is on TUNE when test is triggered

The following codes do not appear after a test has been triggered but after
certain keys have been pressed on the control unit.

Code Significance

E20 Receiver/exciter setting incorrect, new setting (modulation, fre-
quency, etc.) 1s necessary (processor status destroyed)

E21*)| Input format in data telegram wrong or output format wrong with RCL
(empty channel)

E22 "Data Set Ready" missing
E23*)| Data word processor —. control unit faulty
E24*)| Data word control unit — processor faulty

E26*)| Input or output operation of channel memory faulty
(empty channel)

E29*)| Wrong string identification in data telegram

*) Errors in data telegram caused by:
- Control Unit GB 853C1
- communication link
-~ processor of receiver/exciter
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4.3.3

Error Displays without Code

Below are the possible causes of an error display "E" without an ac-
companying code:

1.

When entering numerics after pressing FRQ key

- 1-kW HF transceiver in CH mode
- Entered frequency < 29999.99 kHz

When entering numerics after pressing BFO key

- 1-XW HF transceiver in CH mode
- BFO < 2.9 kHz

When entering numerics after pressing EXT key
- 1-kW HF transceiver in CH mode
After variation of frequency with key + or -

- New frequency < 29999.99 kHz
- New frequency > 0.00 kHz

After variation of BFO frequency with key + or -

~ CW class of emission is not set
- |BF0| < 2.9 kHz

After operating numeric keys 1 to 3 and 5 to 9 for class of emis-
sion without pressing one of the prime keys (EXT, BFO, CH, FRQ)
beforehand

- Switch for control mode is on CH or Rx

After operating numeric key 4 for polarity without pressing one
of the prime keys (EXT, BFO, CH, FRQ) beforehand

- Switch for control mode is on CH or Rx
- No FSK class of emission

After entering decimal point
- No prime key (BFO, FRQ) has been operated

- Prime key EXT has been operated
- Prime key CH has been operated

(Continuation)---
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---(Continuation) Error Displays without Code

9.

10.

11.

12.

13.

14.

15.

16.

After operating LINE key

Last EXT, BFO, CH or FRQ entry is still incomplete (indicated
by flashing)

1-kW HF transceiver in CH mode

1-kW HF transceiver not .in AME, USB or LSB mode

Switch for control mode is on Rx

After operating NB key (noise blanker)

- Last EXT, BFO, CH or FRQ entry is still incomplete (indicated
by flashing)

- 1-kW HF transceiver in ISB or FSK mode

- Switch for control mode is on Rx

After operating VC key (noise compressor)

- Last EXT, BFO, CH or FRQ entry is still incomplete (indicated
by flashing)

- 1-kW HF transceiver in CW, ISB or FSK mode

- Switch for control mode is on Rx

After operating ENT key following complete entries for EXT, BFO,
CH or FRQ -

- Switch for control mode is on TxX/Rx or Rx
After operating BFO key

- 1=-kW HF transceiver in AME, USB, LSB or ISB mode
- Switch for control mode is on Rx -

After operating EXT key

- Switch for control mode is on Rx

After operating STO key

- 1-kW HF transceiver in MAN or CH mode

- Channel number missing

- Memory lockout engaged by jumper X104.8 on processor board of
control unit

After operating RCL key

- 1-kW HF transceiver in MAN or CH mode
- Channel number missing

(Continuation)-—-—
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—---(Continuation) Error Displays without Code

17. After operating TEST key

- Switch for control mode is on Tx/Rx or Rx
- Tuning is in progress ("E7" on display)

18. After operating TUNE key
- Switch for control mode is on'Tx/Rx or Rx
19. For all keys

- OPERATION MODE switch is on OFF

4.3.4 Functions not Covered by BITE

‘The monitoring of all functions in the modules of the receiver/exci-
ter would make the circuitry excessively complex. For this reason
the following functions should also be considered when performing
troubleshooting:

Loudspeaker

- Volume control

- Squelch

- Voice compressor (VC)

- AME demodulation (only in Rx), AME transmission
- Polarity switching

~ AGC switching in reception

- EMC filter, in particular EXT interface

For these functions the BITE produces no error indication "Exx" on
the frequency display of the control unit after operation of the
TEST key.

(Continuation)~---
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---(Continuation) Functions not Covered by BITE

Symptom

Remarks

possible location of fault

No indication on
control unit

Green LED on. front panel
of receiver/exciter does
not light up

External power supply

Green LED lights up

- Power supply of control
unit
- Control unit

All segments and
points of display
arrays on control
unit light up (as
well as the LED)

Green LED does not light
up

- External power supply

Green LED lights up,
however indication

E24 appears when switch-
ing off and then switch-
ing on again receiver/
exciter

- Processor

- Transmission path
between control unit
and processor

Green LED lights up,
however undefined indi-
cation appears when
switching off and then
switching on again
receiver/exciter

= Control unit

Undefined indica-
tion appears on
control unit

Green LED does not
light up

- External power supply

Green LED lights up

= Control unit
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4.3.5 Memory Back-up Batteries

There are lithium batteries for power-
ing the data memories in the processor
of the Receiver/Exciter GX 859C1. The
batteries are hardly loaded by the me-
mory devices. They only age as a re-
sult of their own self-discharge and
under normal operating conditions can
be expected to last at 1least five
years. Consequently no regular re-
placement of the batteries is neces-
sary.

If a data memory should suddenly not
function and it is thought that this

is caused by a flat battery, measure
the voltage on the battery with a
high-impedance voltmeter.

The nominal open-circuit voltage is
3.7 VDC. The particular battery should
be replaced if it reads 1less than
3.5 vDC.

Removal of the processor in the Re-
ceiver/Exciter GX 859C1 as is neces-
sary for battery replacement is de-
scribed in 4.4.
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4.4

Replacement of Modules

The arrangement of the modules in the
relevant receiver/exciter can be seen
fraom Fig. 4.2. The HF cabling is shown
in Fig. 4.3.

CAUTION

o Before replacing modules, make cer-
tain that the power supply to the
receiver/exciter is disconnected.

o The cabling of the receiver/exciter
is described in 2.1.1.

4.4.1 Removal of Receiver/

Exciter GX 859C1

1. Undo the four captive screws under
the handles of the receiver/
exciter.

Note:

If options 1like ALIS Processor
GP 853C1 or others are connected to
the receiver/exciter, the captive
screws under the handles of these
optional units also have to be un-
done.

2., Pull the receiver/exciter together
with any options out of the rack,
stationary or mobile as far as they

will go. The connections on the
rear of the equipment must be ac-
cessible.

Note:

To simplify cabling of the re-
ceiver/exciter and its optional
equipment, the receiver/exciter is
mounted on telescopic rails in the
relevant rack.

3. Separate all connectors on the rear
of the receiver/exciter.

Note: -

o Also separate the connectors from
the rear of any options connected
to the receiver/exciter.

o Connectors on the front of any
option must also be separated.

4. If any options are connected to the
receiver/exciter, the four quick-
release catches on the bottom of
the receiver/exciter then have to
be undone. Hold the option while
doing this. Afterwards remove the
option from the receiver/exciter.

5. Push up the catch that prevents the
equipment from falling out of the
telescopic rails,

6. Lift the receiver/exciter out of
the telescopic rails.

7. The installation of the receiver/
exciter is in the reverse order to
the previously described removal.

Note:

o The installation of any option
with the receiver/exciter is de-
scribed in the relevant user ma-
nual.

o For the cabling of the receiver/
exciter refer to Fig. 2.2.
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4.4.2 Replacement of Control Unit

GB 853C1

If the Control Unit GB 853C1, inte-
grated into Receiver/Exciter GX 859C1
is defective, it must be removed ac-
cording to the following instructions
and a new one inserted in its place.

If the receiver/exciter is to be oper-
ated with a detached or remote control
unit and if no second control unit is
available, the built-in control unit
must also be removed acc. to following
instructions and must be reinstalled,
if required.

1. Undo the outer four Phillips screws
on the front panel of the control
unit.

2. Take the control unit out of Re-
ceiver/Exciter GX 859C1.

3. Lift out the 50-way connector on
the rear of the control unit with
the two locking levers.

4, The installation of the control
unit is in the reverse order to the
previously described removal.

4.4.3 Plug-in Cassettes
1. Remove receiver/exciter acc. to
4.4.1.

2, Undo the four quick-release catches
on each cover panel, top and bot-
tom, of the receiver/exciter and
then remove them,

3. Withdraw the RF connections from
the module.

4, Turn the Philipps screws holding
the module to the frame two or
three times to undo them.

5. Undo the retaining screws marked
red on the base of the equipment
and push them slightly to shift the
module upwards.

6. Withdraw the module from the top.

7. Installation of a module is car-
ried out in the reverse order of
sequence as the above described re-

moval.

4.4.4 Power Supply

1. Remove receiver/exciter acc. to
4.4.1.

2. Undo the four quick-release catches
on each cover panel, top and bot-
tom, of the receiver/exciter and
then remove them.

3. Undo the three Philipps screws on
the heatsink on the front panel.

4. Withdraw the power supply from the
top of the equipment.

4.4.5 Processor
1. Remove receiver/exciter acc. to
4.4.1.

2. Undo the four quick-release catches
on each cover panel, top and bot-
tom, of the receiver/receiver and
then remove them.

(Continuation)---
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--—(Continuation) Processor
4.4.6 EMC Filter
3. Undo the two Philipps screws marked 1. Remove receiver/exciter acc. to
red on the right-hand side of the 4.4.1,
frame and on the base of the equip-
ment. . 2. Detach outer Phillips screws secur-

Push the Philipps screws slightly
on the base of the equipment to
shift the processor upwards.

Withdraw the processor from the top
of the equipment.

Installation of the processor is
carried out in the reverse order of
sequence as the above described
removal.

ing EMC filter at rear of receiv-
er/exciter.

Detach all RF connections from the
connectors.

Separate all ribbon cable con-
nections.
Remove EMC filter to the rear.

Installation of EMC filter is car-
ried out in the reverse order of
sequence as the above described re-
moval.
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1. Characteristics

1.1 Application

The HF Power Amplifier 1 kW VK 859C1 is part of
the HF series of 1-kW shortwave radio equiment.
It is designed for the frequency range of 1.5 to
30 MHz and delivers a maximum continuous out-
put power of 1 kW in this frequency range.

The HF power amplifier ist used in 1-kW trans-
ceiver systems and in 1-kW transmitters that are
installed in the Rack, stationary KG 859C4. This
rack can be converted for mobile operation if re-
quired.

The HF power amplifier receives the transmission
signal from the Receiver/Exciter GX 859C1 and
amplifies it to the power output of 1000W,
250 W or 100 W which is manually set on the
Control Unit GB 853 or automatically preset.

The HF power amplifier is operated on one supply
voltage of 28 VDC and two voltages of 50 VDC. In
addition, a voltage of 220 VAC is required for
powering the blowers. All these voltages are
furnished by the Power Supply IN 859C1
which is also mounted in the Rack, stationary
KG 859C4.

Fig. 1.1 Power Amplifier 1 kW VK 859C1

673.4182 E-2
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The HF power amplifier is offered in several
models to cater for different applications. A Tx/Rx
relay isinstalled in the basic model. The HF power
amplifier can therefore be operated in 1-kW
transceiver systems with a combined trans-
mitting/receiving antenna. Another model has a

Tx/Rx PIN diode switch instead of the Tx/Rx relay.

The HF power amplifier is also available in a
model without any Tx/Rx switchover circuit.
Therefore it is particularly suitable for use in 1-kW
transmitters.

Antenna
HF Power Amplifier 1 kW \/
Receiver/ VK 859C1
s [ LIS
. QA
€ - m).( ..... cecesssaa .a
1
a) with Tx/Rx switchover circuit
. Antenna
HF Power Amplifier 1 kW
Receiver/ VK 859C1 \/
Exciter
GX 859C1 RE ,
S— )————) D ——->< oo Ty

b) without Tx/Rx switchover circuit

Fig. 1.2 HF Power Amplifier with and without Tx/Rx Switch
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Fig. 1.3 HF Power Amplifier 1 kW VK 859C1 within the System
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1.2 Design and Functioning

1.2.1 Design

The HF Power Amplifier 1 kW VK 859C1 consists
of a frame, a ventilation system and of several
assemblies. The frame is composed of a front
panel, a rear panel, two side covers with one
guiding rail each to facilitate rack mounting, a
top and a bottom cover.

The front panel includes two handles, apro-
tective grid for the ventilation ducts and the an-
tenna connector. A locking device is screw-
mounted to both side covers. It prevents the unit
from dropping out of the rack when the four
screws are loosened which secure the unit to the
rack. Two rails on the inside are used for fixing
the assemblies to the frame. The right side cover
includes two brackets with one attachment rail
each for the installation of assemblies. A guiding

rail in the centre of the unit facilitates the in-,

stallation of the harmonics filter.

The rear panel contains the connectors and the
blower hood with the necessary protective grids.
Two radial blowers and the blower control circuit
are mounted inside the blower hood.

The cooling air is taken in by the radial blowers
through the protective grid at the front panel
and flows by the heat sinks of the individual
assemblies, passing an internal partition and an
air inlet duct and arriving at the blowers
through the rear panel.

The heated air is exhausted by the radial blowers
through the protective grids mounted to the
blower hood.

Seen from the front the output stage A30 is
mounted to the upper attachment rails. The pre-
amplifier is installed behind the output stage. The
amplifier control circuit is installed in the upper
corner of the right-hand side cover.

The harmonics filter to which, if present, also the
Tx/Rx relay or the Tx/Rx PIN diode switch is
mounted, is fixed to the centre guiding rail. The
output stage A40, is screw-mounted to the lower
guiding rails, seen from the front. The combiner is
installed behind the output stage and also screw-
mounted to the lower guiding rails.

The mechanical design of the preamplifier, com-
biner and output stage assembilies is very similar.
The assemblies consist of a shielded PCB, a cover,
a spring plate and a heat sink with cooling plates.
The amplifier control circuit consists of a PCB only.
The harmonics filter is installed in a housing of its
own that contains a separate blower.

The HF power amplifier is intended to be in-
stalled into the Rack, stationary KG 859C4 directly
above the power supply. All connectors at the
rear panel of the HF power amplifier are auto-
matically connected when it is installed into the
rack. The antenna is connected to the RF con-
nector at the front panel. This ensures all elec-
trical and signal connections between the HF
power amplifier, the Rack, stationary KG 859C4,
and the antenna.

673.4182E-2
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Blower hood with two radial
blowers and blower control circuit

Preamplifier (top side)
Combiner (bottom side)
Amplifier
control
circuit
: /
Output stage A30 (top side) /
Output stage A40 (bottom side) /
_J Front panel
Handle Handle

Fig. 1.4 Design of the HF Power Amplifier
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1.2.2 Functioning

The HF Power Amplifier 1 kW VK 859C1 consists
of the assemblies listed below:

® Preamplifier

® Two 500-W output stages
® Combiner

® Harmonics filter

® Amplifier control circuit
® Blower control circuit

® Two radial blowers

€ Optional Tx/Rx relay or Tx/Rx PIN diode switch

Transmitting Mode Operation

Two stages contained in the preamplifier boost
the signal applied to the HF input to approx.
10 W. A subsequent splitter divides the boosted
signal into two voltages of equal phase. Each of
these two voltages is applied to a separate 500-W
output stage. In both output stages, a splitter
divides the amplified voltage into foursignals of
equal phase. Each of these signals is amplified
separately by a push-pull stage.

The four amplified voltages are combined as
signals of equal phase in a subsequent combiner
that also decouples the amplifiers from each
other. Absorber resistors are used to compensate
phase differences and line imbalance. The com-
biner, which also compensates for any imba-
lances, produces the sum signal of each output
stage.

The combined signal is fed from the combiner to
the harmonics filter. There the harmonics gene-
rated by the amplification are filtered out by
means of a low-pass filter switched into circuit.

The control circuit of the harmonics filter selects
the low-pass filters, switches on the blowers and
also controls the Tx/Rx relay or the Tx/Rx PIN
diode switch via a control cable, if a Tx/Rx switch
has been installed. The filtered signal is fed via
the directional coupler either directly or via the
Tx/Rx switch to the antenna connector. The
directional coupler provides the control voltages
required for the power control. The amplified
and filtered signal is then routed to the antenna.

The amplifier control circuit monitors and con-
trols the individual assemblies, evaluates an error
message and the "overtemperature” signal from
the preamplifier. It also controls the operating
points of the power transistors and the 10-dB
attenuator inside the preamplifier, which is only
switched on at the lowest power level.

If overtemperature is detected inside the HF
power amplifier the radial blowers are switched
on by the amplifier control circuit. If the thermal
load continues to rise the output power is con-
tinuously decreased by the amplifier control cir-
cuit. In this case the signal amplifier overtempera-
ture is sent to the control unit and E9 is then
displayed.

If the thermal load continues to rise in spite of the
power reduction, the amplifier control circuit
switches off the entire HF power amplifier. The
signal overtemperature is set and signalled to the
control unit. The control unit then displays
E97 = "overtemperature”.

The amplifier control circuit also monitors the
preamplifier, the Tx/Rx PIN diode switch (ifin-
stalled) and itself.

673.4182 E-2
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j Amplifier control circuit >
< | VANV ANVAN AN
ALC
Blower
control
circuit
and v Control circuit of the
blowers harmonics filter
Output \ v
| stage [ : AN
N7 A30 N\ __@
Preamplifier ] Combiner frnens :
M (splitten ] :
Output
—1 stage [ :
A40 .
Tx/Rx Switch :
r=y——"
| 1
l »
S— | Rl
D i CERR R L LR TP PR 1 o |
T I

Fig. 1.5 HF Power Amplifier 1kW VK 859C1, Block Diagram
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---(continued)

If the preampilifier reports overlevel (e.g. when an
output stage has too little gain), an immediate
“emergency switch-off” of the HF power ampli-
fier is performed by the amplifier control circuit.
The error message preamplifier is set and for-
warded to the control unit, which then displays
E95.

The Tx/Rx PIN diode switch, when installed in the
HF power amplifier, reports if the 700-V control
voltage for the PIN diodes is missing. The ampli-
fier control circuit then switches off the HF
power amplifier. Additionally, the Tx/Rx PIN
diode switch measures the power at the outputs
of the combiner, the filters and the directional
coupler in the harmonics filter and at the output
to the antenna. Deviations from the nominal
value are reported to the amplifier control circuit
which switches off the HF power amplifier when
the deviations are too great. The corresponding
error message is then set and displayed on the
control unit.

If the Tx/Rx relay is installed in the HF power
amplifier instead of the- Tx/Rx PIN diode switch,
no error message is generated by the Tx/Rx relay.

If a failure occurs in the amplifier control circuit
itself, the HF power amplifier is also switched off.
The error message amplifier control circuit is set
and forwarded to the control unit, which then
displays E96.

The power of the output stages is also reduced if
the product of current and voltage is greater than
the preset nominal value, e.g., with overcurrent
or overvoltage. In this case a controlled power re-
duction is performed. The power is continuously
reduced in correspondence with the measured
output stage currents. If the VSWR becomes =
1.3, a continuous reduction also takes place.

The amplifier control circuit evaluates the signals
“overtemperature”, "VSWR” and "available HF
power” from the harmonics filter. Itis also used
to control the control circuit in the harmonics
filter. When the overtemperature message is out-
put by the harmonics filter, the “amplifier over-
temperature” signal is set.

Receiving mode operation

Receiving mode operation is only possible if
either the Tx/Rx relay (model 02, 03 and 04) or the
Tx/Rx PIN diode switch (model 22, 23 and 24) is
installed.

During receiving mode operation, the HF power
amplifier is by-passed by the appropriate Tx/Rx
switch. The HF signal is then directly routed from
the antenna to the HF input via the Tx/Rx switch.
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Technical Data

Frequencyrange ......... ... ... ... ...,

Output power

(switchableat500hms) .......... ...,

Permissible impedance mismatch ......................

Signal-to-noise ratio (according to
CCIR specifications for the A3E mode

as referred to peak envelopepower) ..................

Harmonics filter attenuation ..........................

Spurios signal attenuation ............................

Power supply

Blowers ... .
Outputstage .......... ... .. . oottt

Preamplifier .............. e

Power consumption

(foran HF outputpowerof 1kW) .................... ..

Temperature ranges

Operatingtemperature ..............................

Storagetemperature .....................iiiiiiii....

Dimensions

Frontpanel (W xH) .............................. e

Seated depth from front panel ...... P
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-1.9-

VK 859C1

1.5 to 30 MHz

1000 W * 0.5 dB
250 w
100 W

VSWR = 1.3

> 50 dB

> 56 dB,

> 70 dB,

220 VAC, 47t063 Hz
45t052 VDC

28 vDC

approx.. 3 kW

-25to +55 °C

-40to +60 °C



HF POWER AMPLIFIER 1 kW VK 859C1

1.4 Accessories

One user manual is supplied as an accessory
with each HF Power Ampilifier 1 kW VK 859Ci. If
the HF power amplifier is delivered as part of a-
system, the user manual is part of the system user

manual.

User Manual

1.5

Explanation of Models

The HF Power Amplifier 1 kW VK 859C1 is avail-
able in several models, which have either a Tx/Rx
relay or a Tx/Rx PIN diode switch or no Tx/Rx
switch at all. Accordingly, they are characterized

by different colours.

Model

Colour

Built-in Tx/Rx Switch

02

03

04

RAL 7035, light grey
RAL 6104, NATO olive

RAL 7001, Navy grey

with built in Tx/Rx relay

12

13

14

RAL 7035, light grey
RAL 6104, NATO olive

RAL 7001, Navy grey

without built-in Tx/Rx
switch for application in
transmitters only.

22

23

24

RAL 7035, light grey
RAL 6104, NATO olive

RAL 7001, Navy grey

with built-in Tx/Rx PIN diode
switch

673.4182 E-2
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2. Preparation for Use and Operation
2.1 - Preparation for Use
2.1.1 Installation of the HF Power Amplifier into the Rack KG 859C4

WARNING
The HF power amplifier 1 kW has a mass 2.  Push the locking devices on both sides up-
of 50 kg. We recommend lifting the HF wards that prevent the unit from dropping
power amplifier into the rack by 2 out of the rack, and push the unit into the
persons only to prevent injuries. rack until it comes to a stop.

3. Fix the HF power amplifier to the rack
using four captive screws under the

handles.
1. Push the HF power amplifier into the space
provided until some resistance is felt (see 4. Connect the RF cable of the antenna to the
Fig. below). RF socket (2. Fig. 2.1).

673.4182 E-2
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2.2 Operation

2.2.1 General

The HF Power Amplifier 1 kW VK 859C1 does not

require any manual operation. The HF - power -

amplifier is automatically controlled according to
the settings on the control unit by the processor
in the Receiver/Exciter GX 859C1.

Three different HF output power levels (100 W,
250 W and 1 kW) can be preselected manually on
the Control Unit GB 853C1.

2.2.2 Restricted Operation with a
Combined Transmit/receive

Antenna

Combined transmit/receive operation is only
possible when a Tx/Rx switch is installed. If the
Tx/Rx switch becomes defective for some reason,
it must be replaced.

If the defective Tx/Rx switch cannot be replaced
and transmission must be continued, the Tx/Rx
relay or the Tx/Rx PIN diode switch must be re-
moved according to 4.3.8.

673.4182 E-2
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List of Contents

3. Maintenance

Page

3.1. General ...t iiiiesaeeecaaaaaaaa 3.1
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Maintenance

General

The HF Power Amplifier 1 kW VK 859C1 is entirely maintenance-free.
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4, Troubleshooting

4.1 General

A constant check is maintained on the HF Power
Amplifier 1 kW VK 859C1 during operation. This
supervision is performed by the continuous
monitoring (CM) circuitin the Receiver/Exciter
GX 859C1.

It also monitors the individual assemblies of the
HF power amplifier. All failures occuring in the HF
power amplifier are combined and forwarded as
a sum message to the CM circuit.

Failures in the HF power amplifier cause an error
message E9 to be outputon the Control Unit
GB 853 of the associated transmitter or trans-
ceiver systems.

Note:

A built-in self-test circuitry (BITE) continuously
monitors all essential functions of the HF power
amplifier.

4.2 Troubleshooting

Additionally, an interruptive test can be initiated
at the Control Unit GB 853, which interrupts ope-
ration and checks the HF power amplifier assem-
blies individually.

If the error message E9 “amplifier” appears on
the Control Unit GB 853, first perform the
functional test acc. 104.2.1. This functional test
via BITE should locate a defective assembly.

The defective assembly must then be replaced
acc. to 4.3. Perform the visual inspection acc. to
4.2.2 after removing the HF power amplifier.

After replacing the defective assembly, ¢arry out
the functional test acc. to 4.2.1 again to ensure
that the fault is corrected. -

If, however, the functional test acc. to 4.2.1
should not reveal a defective assembly in the
HF power amplifier, then carry out the visual
inspection acc. to 4.2.2. Give special attention
to the mating connectors.

To shorten the downtime, the HF power amplifier
can be replaced completely when a correspon-
ding error message is displayed. The faulty HF
power amplifier must then be sent for repair.

673.4182 E-2
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4.2.1 Functional test

Note:

The HF power amplifier must be mounted in the
Rack KG 859C4 for the functional test.

When a test routine is started by pressing the
appropriate key on the control unit, error
messages of the HF power amplifier are evaluated
by the processor of the Receiver/Exciter GX 859C1.

If the test routine detects a fault in the HF power
amplifier, the error message E (Error) appearsin
the frequency display of the control unit together
with a code number (Code) thatidentifies the
defective assembly.

LA

» XK 859C1

If the error message E9 "amplifier” appears on
the Control Unit GB 853 as a result of the con-
tinuous monitoring, the HF power amplifier must
be checked for the following:

° Protective grids of front panel and
blower hood dusty or obstructed?

Should the protective grids be dusty or obstruc-
ted, any dust or obstruction must be removed.

If the radial blowers are not operational, blowers
and blower control circuit should be checked by
the repair facility.

Error message Defective Assembly

E 81 Harmonics filter

E82 Harmonics filter, amplifier
control circuit, cable for
automatic level control

E90 Both output stages

E93 Output stage A30

E94 Output stage A40

E9S Preamplifier

E96 Amplifier control circuit

E97 Overtemperature

673.4182 E-2
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Visual Inspection

Disconnect the HF connection cable to the
antenna at the front panel of the HF power
amplifier.

Undo the four captive screws under the
handles that fix the HF power amplifier to
the rack.

Pull the HF power amplifier by the handles
out of the rack until the stop is felt.

WARNING

The HF Power Amplifier 1 kW VK 859C1
has a mass of 50 kg! We recommend
lifting the HF power amplifier out of the
rack KG 859C4 by two persons only to
prevent injuries.

Push the locking devices on both sides that
prevent the unit from dropping out of the
rack upwards, then pull the HF power
amplifier out of the rack.

Check that all connectors are firmly seated,
then inspect for bent, corroded or broken
contacts. If necessary, send the unit for
repair.

Check that all screws on the frame are
present. Replace any missing screws.

|

|f
i
o

& ROHDE&SCHWARZ - XK 859C1
. amo

I

!
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4.3. Replacing Defective Assemblies
4.3.1 General
Note: >-
® Replacement of the assemblies should only
be performed by skilled personnel. 6
® Remove defective assemblies very
cautiously. If some resistance is felt, ensure
that all instructions for the replacement
have been performed in the order given. 7
Further inspect all visible cables of the ’
relevant assembly if they are still fixed
somewhere. 433
. All location numbers mentioned refer to
Figs. 4.2 to 4.9.
1.
4.3.2 Removal of the HF Power 2.
Amplifier
1. At the front panel disconnect the HF con- 3.
nection to the antenna.
4.
2. Undo the four screws that fix the HF power
amplifier to the rack.
5.
3. Pull out the HF power amplifier until the
locking devices mounted on the sides are 6.
visible.
7.
4, Push the locking devices on both sides that
prevent the unit from dropping out of the
rack upwards, then carefully pull the unit 8.
further out.
9.
WARNING 10.
The HF Power Amplifier 1 kW VK 859C1 11
has a mass of 50 kg! We recommend
lifting the HF power amplifier out of the
rack KG 859C2 by two persons only to 12.
preventinjuries.
673.4182 E-2
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Remove the HF power amplifier from the
rack completely and place it on the blower
hood.

Before replacing defective assemblies, un-
do the twelve screws (1, 5 and 8, Fig. 4.2)
that secure the protective grid of the
amplifier.

Remove the protective grid.

Replacing the Output Stage
A30

Remove the HF power amplifier according
t04.3.2.

Undo the ten screws (1, Fig. 4.3) that secure
the top cover of the HF power amplifier.

Remove the top cover.

Unlock the HF connector (12) to the left
and disconnect it.

Unscrew and disconnect the RF cabie (7).
Disconnect the 50-V connectors (14).

Push the locking tabs of the data bus
connector (8) behind the front panel to the
side and disconnect it.

Undo the screws (2, 3, 6 and 7, Fig. 4.2) that
secure the front panel of the HF power
amplifier.

Remove the front panel.

Undo the four screws (11, Fig. 4.3)

Remove the output stage A30 by pulling it
upwards.

Installation of the output stage is
performed in the reverse order.
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43.4 Replacing the Output Stage

A40

1. Remove the HF power amplifier according 6.
t04.3.2.

2. Undo the ten screws (1, Fig. 4.5) that secure 7.
the bottom cover of the HF power amp-
lifier.

3. Remove the bottom cover.

4, Unlock the RF connector (7) by turning it
counter-clockwise and disconnect it.

5. Unscrew and disconnect the RF cable (3).

8.

6. Disconnect the 50-V connectors (8).

7. Push the locking tabs of the data bus
connector (5) behind the front panel to the 9.
side and disconnect it.

8. Undo the ten screws (2, 3, 6 and 7, Fig. 4.2)  10.
that secure the front panel of the HF power
amplifier.

. . 11.

9. Remove the front panel.

10.  Undo the four screws (6, Fig. 4.5).

12.

11.  Remove the output stage A40 by pulling it
upwards. 13.

12.  Installation of the output stage is per-
formed in the reverse order.

_ o 4.3.6

435 Replacing the Harmonics Filter

1. Remove the HF power amplifier according
t04.3.2. 1.

2. Undo the ten screws (1, Fig. 4.3) that secure
the top cover of the HF power amplifier. 2.

3. Remove the top cover.

3.

4. Disconnect the data bus connector (10).

4.

5. Undo the ten screws (1, Fig. 4.5) that secure
the bottom cover of the HF power amp-
lifier.
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Remove the bottom cover.

CAUTION

Unscrew and disconnect the RF connector
(3, Fig. 4.4). If a TxIRx switch (TxIRx relay or
TxIRx PIN diode switch) is screw-mounted
to the harmonics filter, disconnect also the
RF connector (4) by turning it counter-
clockwise.

Undo the ten screws (2, 3, 6 and 7, Fig. 4.2)
that secure the front panel of the HF power
amplifier.

Undo the screws (2, Fig. 4.4) at the right
and left side cover.

Remove the front panel and the harmonics
filter by pulling them upwards.

Undo .the four screws (4, Fig. 4.2) that
secure the harmonics filter to the front
panel.

Remove the front panel.

Installation of the harmonics filter is per-
formed in the reverse order.

Replacing the Amplifier
Control Circuit

Remove the HF power amplifier according
t04.3.2.

Undo the ten screws (1, Fig. 4.3) that secure
the top cover of the HF power amplifier.

Remove the top cover.

Push the locking tabs of the data bus
connectors (5, 6 and (8)) at the side of the
HF power ampilifier to the side and discon-
nectit.
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5. Undo the three screws (1, Fig. 4.4) that
secure the amplifier control circuit to the
right side cover.

6. Carefully remove the amplifier control cir-
cuit by pulling it out sidewards.

7. Disconnect the data bus connectors (2, 3, 4
and 10, Fig. 4.3)

8. Installation of the amplifier control circuit
is performed in the reverse order.

4.3.7 Replacing the Preamplifier

1. Remove the HF power amplifier from the
rack according to 4.3.2.

2. Remove the output stage A30 according to

4.33.

3. Undo the ten screws (1, Fig. 4.5) that secure
the bottom cover of the HF power ampli-
fier.

4, Remove the bottom cover.

5. Disconnect the 28-V connector (15, Fig.
4.3).

6. Push the locking tabs of the data bus con-

4.3.8

1.

4.3.9

Replacing the Combiner

Remove the HF power amplifier from the
rack accordingto 4.3.2.

Remove the output stage A40 according to
43.4.

Unlock the RF connector (3, Fig. 4.4) by
turning it counterclockwise and discon-
nect it..

Unlock the HF connector (2, Fig. 4.5) and
disconnect it.

Unscrew the two cable clamps (10, Fig. 4.5).
Undo the four screws (9).

Remove the combiner by pulling it out up-
wards.

Installation of the combiner is performed
in the reverse order.

Replacing the Tx/Rx Switch

4.3.9.1 Replacing the Tx/Rx Relay

1.

nector (6) to the side and disconnect it. 2.

7. Unscrew the two cable clamps (16).

3.

8. Unlock the RF connector (7, Fig. 4.5) and
disconnect it by turning counterclockwise.

4.

9. Unscrew the two cable clamps (10, Fig. 4.5).

5.

10.  Undo the four screws (13, Fig. 4.3).

11.  Remove the preamplifier by pulling it out 6.
upwards (and thereby feed the RF con-
nector 7 through the cable duct). 7.

12.  Installation of the preamplifier is per-
formed in the reverse order. 8.
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Remove the HF power amplifier from the
rack according to 4.3.2.

Remove the harmonics filter together with
the Tx/Rx relay according to 4.3.5.

Undo the 32 screws (1, Fig. 4.5) that secure
the cover of the harmonics filter.

Remove the cover.

Undo the five screws (10) that secure the
cover of the harmonics filter control circuit.

Remove the cover.

Undo the four screws (5, Fig. 4.7) that
secure the cover of the Tx/Rx relay.

Remove the cover.
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9. Undo the contact screws (8, Fig. 4.6). 3.
10.  Unscrew the cable bracket (7) and the cable 4.
clamp (6).
11.  Undo the contact screws (3, Fig. 4.7).
5.
12.  Unscrew the cable bracket (2) and the cable
clamp (4). 6.
13.  Disconnect the control cable connector (9,
Fig. 4.6).
7.
14.  Unscrew the cable clamp (4).
8.
15.  Undo the four screws (1, Fig. 4.7) that
secure the Tx/Rx relay to the harmonics 9.
filter.
16. Remove the Tx/Rx relay together with 10.
cables W5 and W10.
11.
17. Secure the cover of the Tx/Rx relay with
four screws (5, Fig. 4.7). 12.
18. Installation of the Tx/Rx relay is performed
in the reverse order. 13.
14.
4.3.9.2 Replacing the Tx/Rx PIN Diode
Switch 15.
1. Remove the HF power amplifier from the
rack according to 4.3.2. 16.
2. Remove the harmonics filter together with
the Tx/Rx PIN diode switch according to  17.
43.5.
673.4182 E-2
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Remove the cover.

Undo the five screws (10, Fig. 4.8) that
secure the cover of the harmonics filter
control circuit.

Remove the cover.

Undo the four screws (4, Fig. 4.9) that
secure the cover of the Tx/Rx PIN diode
switch.

Remove the cover.

Undo the contact screws (8, Fig. 4.8).

Unscrew the cable bracket (7) and the cable
clamp (6).

Undo the contact screws (3, Fig. 4.9).
Unscrew the cable bracket (2).

Disconnect the control cable connector (9,
Fig. 4.8).

Unscrew the cable clamp (4).
Undo the four screws (1, Fig. 4.9) that
secure the Tx/Rx PIN diode switch to the

harmonics filter.

Remove the Tx/Rx PIN diode switch to-
gether with cables WS and W10.

Secure the cover of the Tx/Rx PIN diode
switch with four screws (4, Fig. 4.9).

Installation of the Tx/Rx PIN diode switch is
performed in the reverse order.
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A Appendix

Retrofit of the Transmit/Receive Switch

A1 General

The HF Power Amplifier 1 kW VK 859C1 is de-
livered without a Tx/Rx switch for use with 1-kW
HF transmitters.

In this case the HF power amplifier has the model
designation 12, 13 or 14, depending on its
external colour.

If required, the 1-kW HF transmitter can be easily
retrofitted to a transceiver without large diffi-
culty or cost.

This is possible because a transmitter only differs
from a transceiver due to its missing Tx/Rx switch.

- A transmitter can be converted to a transceiver by

installing a Tx/Rx switch (either Tx/Rx relay or
Tx/Rx PIN diode switch) in the HF Power Amplifier
1 kW VK 859C1. -

This retrofit of the Tx/Rx switch can be easily per-
formed by the customer. Follow the instructions
in A.2 for the Tx/Rx relay or A.3 for the Tx/Rx PIN
diode switch.

CAUTION
The model label on the HF Power Amplifier 1 kW

VK 859C1 must be exchanged after retrofitting
the TxIRx switch.
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11.

12.

13.

14.

15.

HF POWER AMPLIFIER 1 kW VK 859C1

User Manual

Retrofit of the Tx/Rx Relay

Remove the HF power amplifier according 16.
t04.3.2.
Remove and open the harmonics filter
according to 4.3.5, steps 2 to 13. (If W3 is  17.
connected, remove it from the directional
coupler). ' 18.
Undo the four screws that secure the cover  19.
plate to the bottom of the harmonics filter.
(The plate is located in the position where
the Tx/Rx relay is to be mounted).

20.
Remove the plate.
Undo the 32 screws (1, Fig. A.1) that secure
the cover of the harmonics filter. 21.
Remove the cover.

22.
Undo the five screws (10, Fig. A.1) that
secure the cover of the harmonics filter 23.
control circuit.
Remove the cover. 24.
Fix the Tx/Rx relay to the bottom of the
harmonics filter with four screws (11). 25.
Undo the four screws (15) that secure the
cover of the Tx/Rx relay. 26.
Remove the cover.

27.
Undo the contact screw (8).
Unscrew the cable bracket (7) and the cable  28.
clamp (6).

29.
Unscrew the cable bracket (12) and the
cable clamp (14).

30.
Undo the screw (13).
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Lead RF cable W3 through the opening (5),
the bottom of the harmonics filter, the
cable clamp (14) and the cable bracket (12).

Secure the contact using the screw (3).

Secure the cable bracket (12) and the cable
clamp (14) using the respective screws.

Lead RF cable W5 simultaneously with W3
through the bottom of the harmonics filter
and the opening (3).

Simultaneously with W3 lead the control
cable W10 through the bottom of the
harmonics filter and through the opening

(2).

Lead cable W5 through the cable clamp (6)
and the cable bracket (7).

Secure the contact using the screw (8).

Secure the cable bracket (7) and the cable
clamp (4) using the respective screws.

Lead cable W10 through the cable clamp
(4) and connect to its mating connector (9).

Secure the cable clamp (4) using the
repective screw.

Screw down the cover of the Tx/Rx relay
with four screws (15).

Secure the cover of the harmonics filter
control circuit with five screws (10).

Fix the cover of the harmonics filter with 32
screws (1).

Reinstall the harmonics filter in the HF
power amplifier acc. t0 4.3.5.

Reinstall the HF power amplifier in the
rack.
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Retrofit of the Tx/Rx PIN Diode Switch

Remove the HF power amplifier according  16.
t04.3.2. ;
Remove and open the harmonics filter
according to 4.3.5, steps 2 to 13. (If W3 is 17.
connected, remove it from the directional -
coupler). 18.
Undo the four screws that secure the cover  19.
plate to the bottom of the harmonics filter.
(The plate is located in the position where
the Tx/Rx PIN diode switch is to be
mounted). 20.
Remove the plate.
Undo the 32 screws (1, Fig. A.2) that secure  21.
the cover of the harmonics filter.
Remove the cover. 22.
Undo the five screws (10) that secure the  23.
cover of the harmonics filter control circuit.
Remove the cover. 24.
Fix the Tx/Rx PIN diode switch to the bot-
tom of the harmonics filter with five screws  25.
(11).
Undo the six screws (14) that secure the 26.
cover of the Tx/Rx PIN diode switch.
Remove the cover. 27.
Undo the contact screw (8).

28.
Unscrew the cable bracket (7) and the cable
clamp (6).

29.
Unscrew the cable bracket (12).

30.
Undo the screw (13).

673.4182 E-2
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Lead RF cable W3 through the opening (3),
the bottom of the harmonics filter, and the
cable bracket (12).

Secure the contact using the screw (13).

Secure the cable bracket (12) using the
respective screw.

Lead RF cable W5 simultaneously with W3
through the bottom of the harmonics filter
and the opening (5).

Simultaneously with W3 lead the control
cable W10 through the bottom of the
harmonics filter and through the opening
(2).

Lead cable W5 through the cable clamp (6)
and the cable bracket (7).

Secure the contact using the screw (8).

Secure the cable bracket (7) and the cable
clamp (4) using the respective screws.

Lead cable W10 through the cable clamp
(4) and connect to its mating connector (9).

Secure the cable clamp (4) using the
repective screw.

Screw down the cover of the Tx/Rx PIN
diode switch with five screws (14).

Secure the cover of the harmonics filter
control circuit with five screws (10).

Fix the cover of the harmonics filter with 32
screws (1).

Reinstall the harmonics filter in the HF
power amplifier acc. t0 4.3.5.

Reinstall the HF power amplifier in the
rack.
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1. Characteristics

1.1 Application

The Power Supply IN 859C1 is part of the HF
850 family of 1-kW short-wave radio equip-
ment. It is used in Rack KG 859 in conjunction
with HF transmitters or transceivers.

The power supply can be operated on a 110-
VAC or 220-VAC mains voltage (only three-
phase AC voltages). This corresponds to a
phase / phase voltage of 200 V (220 V) or 380 V
(400 V, 440 V).

Power Supply IN 859C1 provides two DC
voltages from 45 to 52 VDC adjustable in steps
of 1 VDC and one fixed DC voltage of 28 VDC.
These DC voltages are generated by three

/

primary-switched voltage converters. The DC
voltages are used to power the 1-kW Amplifier
VK 859 and the Receiver/ Exciter GX 859.

In addition, the power supply provides a single-
phase voltage of 220 VAC which is used to
power the blowers contained in the 1-kW
amplifier.

By connecting the power supply to an external
24-VDC battery, transmit or transceive opera-

- tion is still possible (switchover operation) at

reduced HF output power even if there is a
mains power failure.

O ®ROHDE&SCHWARZ STROMVERSORGUNG o POWER SUPPLY - IN359CT eswgens. [ O
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Fig. 1.1 Power Supply IN 859C1
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1.2 Design and Functioning
1.2.1 Design
(See Fig. 1.2)

Power Supply IN 859C1 consists of a housing,
several subassemblies with their respective
heat sinks and a hood.

The housing (A50) is made up of two side
panels, the base plate, a rear and an
intermediate panel, the front panel as well as
control circuit A10 and filter circuit A501.

The front panel includes two handles, a
protective grill for the ventilation ducts, an LED
board (A502), a cover for the protective switch
and the protective switch MAINS for the mains
input (three-phase current).

To each of the side panels a guiding rail and a
locking device are fixed.

The guiding rails are required for installation
of Power Supply IN 859C1 into Rack KG 859.
The locking devices prevent the power supply
from falling out unintentionally when it is
pulled out of the rack.

On the rear panel there are two blower hoods
and the connectors.

The cooling air is taken in by the blowers
through the protective grill on the front panel.
It passes the cooling fins, and the heated air is

exhausted through the blower hoods on the
rear panel.

After removal of the hood the 28-VDC con-
verter (A40) can be seen in the front part of the
rack. The converter consists of two
interconnected heat sinks, a hood, a rectifier
V100, the converter bhoard (A101) and the
control circuit (A102).

On the left-hand side behind the 28-VDC con-
verter the 50-VDC converter (A20) is located
whereas the 50-VDC converter (A30) is on the
right-hand side. The converters are of identical
design-and consist of a heat sink, a hood, the
converter board (A101), the control circuit
(A102) as well as of the capacitor board (A103).

Directly in front of the rear panel, that is, on
the blower housing, the control circuit (A10) is
located.

To the intermediate panel the toroidal-core
transformer T100 and the filter circuit (A501)
are fixed. The filter circuit contains the fuses
F1,F2 and F3.

On the right-hand side panel the noise-
suppressing chokes (L1 to L3) and the EMC
filters (Z1 to Z4) are located.

673.5566.01.02
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1.2.2 Functioning

(See Figs. 1.3 and 4.5.)

The voltage provided by the external three-
phase network is fed via connector X76 and the
input filter to the protective switch MAINS
(automatic cut-out, 16 A).

The input filter consists of an EMC filter and a
noise-suppressing choke (per phase). The input
filter prevents line-specific noise voltages
which are generated by the converters clocked
with the primary current from being fed into
the network.

If the protective switch MAINS is closed, the
three-phase current is fed via a rectifier and
the filter circuit (A501) to the two 50-VDC
converters and the 28-VDC converter (A40).

Simultaneously, two of the three phases are
connected via fuse F2 (1.6 A) and an insulated
wire link to the corresponding tap (200 / 220 /
380 / 400 / 440 VAC) of toroidal-core trans-
former T100. Via the wire link T100 can be set
to the available mains voltage. The toroidal-
core transformer transforms the voltage to a
_ value of 220 VAC. This 220-VAC voltage is fed
via an EMC filter to socket X71 and at the same
time via fuse F3 (100 mA) to the 12-VvDC
auxiliary-voltage generator.

Via socket X71 the blowers in 1-kW Amplifier
VK 859 are powered. The 12-VDC voltage
drives the LED MAINS on the LED board (A502).
If a DC voltage is available, the LED MAINS will
be illuminated. Simultaneously, the 12-VDC
voltage provides the current for the control
circuit (A10).

The three phases are monitored by a logic
circuit. If one of these phases is without
current, the auxiliary-voltage generator is
switched off and thus the entire power supply
unit.

The rectified and filtered input voltage is fed
to the input of the respective converter. The
outputs of the converters are connected to
socket X75 via the filter circuit. Via socket X75
the preamplifier in the 1-kW amplifier is sup-
plied by a fixed 28-VDC voltage of 42to 52 V.

At the same time the output of the 28-VDC
converter is connected to the internal blowers
and socket X73. Via socket X73 the receiver /
exciter is powered.

External units, such as an antenna tuning unit
for example, are also powered via socket X75.

Socket X75 is connected via the filter circuit
(A501) to battery connector X74. If on con-
nector X74 a battery (22 to 31 VDC) is con-
nected, switchover operation is possible, that
is, in case of a mains failure the battery takes
over the supply at a reduced transmit power.

The filter contains, amongst other compo-
nents, decoupling diodes, a protection against
a mix-up of the poles and fuse F1 (20 A). The
decoupling diodes prevent the battery from
being charged by the converters. Fuse Fi
protects the output of the 28-VDC converter
and a battery which may be connected to X74
from overcurrents.

Each of the converters contains two push-pull
stages. Depending on the external mains
voltage, the two push-pull stages have to be
connected via insulated wire links either in
series (380 VAC, 400 VAC and 440 VAC) or in
parallel (200 VAC and 220 VAC). If the two
push-pull stages are connected in series, a
balancing circuit prevents the individual stages
from being loaded irregularly.

The MOSFET switching transistors in the push-
pull stages are triggered by a pulsewidth-mod-
ulated signal. This signal is provided by the
control circuit (A102). In the control circuit the
output voltage is compared with a nominal
value and thus produces the control voltage.
The control voltage is compared in a com-
parator with an internal sawtooth voltage. The
result of this comparison is a rectangular
voltage with variable pulse duration.

The pulse duration is a function of the output
voltage, that is, if the output voltage drops,
the control loop increases the pulse duration,
causing the output voltage to be increased to
its nominal value.

673.5566.01.02
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The clock generators of the individual
converters are synchronized by the control
circuit (A10). By means of two data lines the
synchronizing frequency can be influenced in
such a manner that the harmonics of the
generated clock frequency do not act upon a
receive frequency.

Power Supply IN 859C1 contains a pre-control
circuit, i.e. mains input variations may exert an
influence directly on the pulse duration of the
converters by bypassing the control loop so

that they are compensated to a great extent. - -

As a result of the clocked operation of the
switching transistors a rectangular voltage is
generated from the rectified and filtered input
voltage. This voltage is fed via the trans-
formers, the output diodes and a storage
choke to the capacitor board (A103). By means
of the capacitors on the capacitor board the
voltage is smoothed. Thus an AC voltage is
obtained again.

The control circuit (A102) not only provides the
pulsewidth-modulated signal for the converter
board (A101), but also monitors the latter. If

the temperature in the 50-VDC converters ex-
ceeds 90° C, the converter concerned is cut out.
Cut-out is also performed, if the balancing cir-
cuit is no longer able to compensate irregular
loading of the push-pull stages. In case of
overcurrents the control circuit reduces the
pulse duration. If the converter is cut out, this is
indicated to the control circuit via a NoGo
message on the CM (continuous monitoring)
line.

The control circuit (A10) continuously evalu-

-ates the signals on the CM lines and via the

filter circuit (A501) drives the LEDs on the LED
board (A502). For a NoGo the respective LED is
dark. At the same time a sum NoGo signal is
transmitted via socket X73 to the receiver / ex-
citer. The receiver / exciter controls the power
supply via socket X73.

Via a data line the respective 50-VDC converter
can be switched on or off. By means of three
further data lines it is possible to set the output
voltage of the 50-VDC converter, which has
been switched on, in the range of 45 to 52 VDC
insteps of 1 VDC.

673.5566.01.02
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1.3 Technical Data
Input
Three-phase mainsvoltage ....................... 200, 220, 380,400 or 440 VAC; +10%
t0-15%; 47 to 63 Hz
Average power consumption ..................... approx. 3.5 kW
Batteryvoltage .................... e 19to31VDC
Permissible batterycurrent ....................... < 35A
Converters
Crystal oscillator frequencies ..................... 98.04 kHz, 100 kHz, 100.01 kHz
Regulatingtime ................................ approx. 10 ms

Control logic

Crystaloscillators .............. ... .............. 5.000 MHz, 5.005 MiHz
Output
220-VACvoltage ...............iiiiiiiiiii, 220 VAC = 150 VA
DCvoltage I (50 VDC regulated, adjustable) ....... 45t052VDC £0.5VvVDC
Stepwidth ... ... ... .. ... 1vDC
Continuous outputcurrent ................... 30 A max. )
Batteryoperation ........................... 2 Vpatr.- 1.2VDC
DCvoltage II (50 VDC regulated, adjustable) ....... 45to0 52VDC £0.5VDC
Stepwidth ... ... ... ... ... ... 1VDC
Continuous outputcurrent ................... 30 A max.
Batteryoperation ............. ... .......... = Vpate - 1.2VDC

673.5566.01.02
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28-VDCvoltage (regulated) ............ e 28VDC £0.5VDC
Permissible load current ........... ... ... ... 15A
Ripplevoltage .............................. = 1VDC
Batteryoperation ........................... 2 Vpatr.- 1.2VDC
TTL output
Test (power supply functional) ................... high level

Temperature ranges

Operatingtemperature .......................... -25°Cto +55°C
Storagetemperature ............................ -40°Cto +60°C

Dimensions (see Fig. 1.4)

Frontpanel (W x H) ......... ... ................ 482.6 mm x 176.3 mm

Seated depth from front panel (rear side),

connectorsnotincluded ............. .. ... .. .... 451 mm
Mass  ...... e 31.5kg
Radio interference suppression ...................... see data sheet of transmitter
concerned

673.5566.01.02
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1.4 Models of Power Supply IN 859C1

Power Supply IN 859C1 is available in different models which differ only in their colours.

Models 02, 03 and 04 are identified by the following colours:

02: RAL 7035, light grey
03: RAL 6014, NATO olive and

04: RAL 7001, NAVY grey

673.5566.01.02
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2. Preparation for Use

2.1 General

Preparation for use of Power Supply IN 859C1
includes unpacking, a visual inspection, instal-
lation into Rack KG 859 and switching on.

WARNING

Power Supply IN 859C1 should only be
lifted | carried with the assistance of a
second person since the mass of the

module exceeds 30 kg.
2.2 Unpacking and Visual
Inspection

1. Carefully unpack Power Supply IN 859C1.

2.  Check the number of screws (4). Replace
any missing ones.

3. Check the power supply for any damage
which may have occurred during
transport.

If any such damage is found notify the
transport agents immediately. '

4. Keep the packaging for future use, e.g.
the module may have to be sent to the
nearest repair shop.

2.3 Installation

(See Figs. 2.1and 2.2)

1. Install the power supply in Rack KG 859
just below 1-kW Amplifier VK 859. ’

2. Slide the power supply into the rack until
resistance is felt.

3. Press the locking device (2, Fig. 4.2) on
both sides of the power supply up and
push in power supply until the locking
devices can be folded back completely.

Note:

Take care that the locking devices return
to their rest position and that they do not
become entangled with the screws.

4. Secure the power supply to the rack by
means of the four screws (1).

5. The connection between the rack and the
power supply is automatic, both on a
signal and electrical level.

673.5566.01.02
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24 Functions Set Ex Works

241 Operating Voltage

Power Supply IN 859C1 may be operated on a
110-VAC or 220-VAC three-phase mains volt-
age. This corresponds to a phase / phase volt-
age of 200 V (220 V) or 380 V (400 V, 440 V).

The setting for the required operating voltage -

of Power Supply IN 859C1 is invariably
customer-specific and is usually made at the
factory.

If, as an exception, no value should be stated
on the order form,; then the works' setting
would be 380 V (phase / phase voltage).

The operating voltage set ex works is indicated
on the label of the power switch, e.g.:

VOLTAGE SETTO
380 VAC

Note:

"Any alteration to the set operating voltage
should only be carried out by qualified
personnel and only in cases of absolute
necessity. If such a case should arise, refer to
the repair manual R&S 744.2557.01.xx for
instructions.

2.4.2 Jumpers

The jumpers contained in the converters are
needed for service purposes only.

673.5566.01.02
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Functions of Connectors and Blowers

(See Fig. 2.1)

No.

Designation

Design

Function

E1

Blower

As soon as the mains switch (5, Fig. 3.1)
is in the on-position, the blower starts
to run. If a battery is connected, the
blower remains in action even in the
event of a mains failure or a defective
28-VDC converter (2, Fig. 3.1). The
blower is not active if fuse F1 is faulty.

E2

- Blower

“'As soon as the mains switch (5, Fig. 3.1)

is in the on-position, the blower starts
to run. If a battery is connected, the
blower remains in action even in the
event of a mains failure or a defective
28-VDC converter (2, Fig. 3.1). The
blower is not active if fuse F1 is faulty.

0000000000
(=< I~ B e Y =]
00000

(X73)

30-way female
connector strip with
20 socket contacts

Control connector for the receiver /
exciter. Upon installation into Rack KG
859 the connection at signal level is
fully automatic.

For contact assignment refer to the
description of interfaces in the
appendix to this manual.

o
8| %% |®
®

(X71)

3-way female
connector

220-VAC connection for blowers in the
1-kW amplifier. Upon installation into
Rack KG 859 the electrical connection
is made automatically.

The output is protected by means of
fuse F2 (1.6 A).

For contact assignment refer to the
description of interfaces in the
appendix to this manual.
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No.

Designation

Design

Function

OC@O@®O

X74

5-way male connector
strip with two contacts

DC connection for an external battery.
The battery is needed for switchover
operation. Upon installation into the
rack the electrical connection is made
automatically.

The input is protected by means of a
device to guard against a mix-up of
the poles and fuse F1 (20 A).

For contact assignment refer to the
description of interfaces in the
appendix to this manual.

©OOO

X75

5-way female
connector strip

DC connection for the preamplifier
(28 V) and the output stages (50 V) in
the 1-kW amplifier.

Upon installation into the rack the
electrical connection is made auto-
matically.

For contact assignment refer to the
description of interfaces in the
appendix to this manual.

OI0000

X76

4 + 1-way male
connector strip

Connection for external three-phase
mains voltage. The input is protected
by an automatic cut-out device (5, Fig.
3.1).

Upon installation into the rack the
electrical connection is made auto-
matically.

For contact assignment refer to the
description of interfaces in the
appendix to this manual.

Earthing screw

673.5566.01.02
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3. Operation

3.1 General

(See Fig. 3.1)

For Power Supply IN 859C1 no operation is
required except for switching the unit on and
off.

Note:

Prior to switching on the power supply make
sure that the mains voltage applied to the rack
is the same as the operating voltage set in the
power supply.

The voltage set in the power supply is indicated
on the label of the mains switch.

If necessary, alter the set operating vo)tage to
the required value (see 2.4.1).

Set power.switch (5) to position ‘ON 1.

In case of mains powering, readiness for opera-
tion is indicated by the following illuminated
LEDs:

MAINS (1)

28V (2)
green LED on Receiver / Exciter GX 859

If via Receiver / Exciter GX 859 the 50-VDC
converters are switched on, the following LEDs

- -should also be iluminated:

50VI(3)
50 V II (4)

For switchover operation and when a battery is
connected only the

green LED on Receiver / Exciter GX 859

isilluminated.

673.5566.01.02
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Functions of Control Elements and Indicators

No.

Designation

Design

Function

NETZ
POWER

O

green LED

When mains switch (5) is in the On-
position the LED is illuminated.

The LED remains dark, even when the
mains switch is set to 'On’, for

® mains failure
® undervoltage
® defective fuses F2 and F3.

28V

green LED

When mains switch (5) is in the On-
position the LED is illuminated.

The LED remains dark, even when the
mains switch is set to 'On’, for

mains failure

undervoltage

defective fuses F2 and F3
overcurrent

asymmetry between push-pull
stages too large.

50V

green LED

When mains switch (5) is in the On-
position and the 50-V converter is
switched on via the receiver / exciter
the LED isilluminated.

The LED remains dark, even when the
mains switch is set to '‘'On' and the
converter is switched on, for

mains failure

undervoltage

defective fuses F2 and F3
overcurrent

asymmetry between push-pull
stages too large

temperature > 90 °C.

673.5566.01.02
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No. Designation Design Function
4 50V green LED When mains switch (5) is in the On-
] position and the 50-V converter is
O switched on via the receiver / exciter
the LED is illuminated.
The LED remains dark, even when the
mains switch is set to 'On’' and the
converter is switched on, for
© mains failure
® undervoltage
® defective fuses F2 and F3
& overcurrent
¢ asymmetry between push-pull
stages too large
® temperature > 90 °C.
5 16-A automatic

cut-out device

Protects the mains input against
excessive currents.

CAUTION

Before switching on the power supply
make sure that the available
operating voltage is the same as that
indicated on the label (refer also to
2.4.1).

673.5566.01.02
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4. Maintenance and Troubleshooting

4.1 Maintenance

The Power Supply IN 859C1 is entirely free from
scheduled maintenance.

The following notes are to be regarded as hints
on taking care of the module.

4.1.1 Taking Care

Such measures involve cleaning-and retouching
slight damages to the varnish coating of the
unit. The following materials are required:

No. Description
1 | soft brush
2 |duster

3 ]isopropyl alcohol

4 | varnish, light grey, RAL 7035

4.1.1.1 Cleaning

WARNING

® Beware of risk of explosion when
using isopropyl alcohol.

Make sure to work in a well ven-
tilated room when cleaning with
isopropyl alcohol.

® Wear goggles when working with
compressed air in order to avoid
any injuries to the eyes.

CAUTION

® Direct compressed air first towards
ground until no more condensed water is
contained in the air jet.

¢ Keep a minimum distance of 20 cm be-
tween compressed air and module.

1. First of all clean outside of the module.
with compressed air.

2. Continue cleaning with a soft brush or a
duster.

3. Clean heavily contaminated surfaces,
especially grease stains, with a soft, lint-
free cloth soaked in isopropyl alcohol.

4. Clean exposed PCB carefully with a soft
brush and / or compressed air. -

41.1.2 Repair of Blemishes in Varnish

Coating

Repair blemishes in the varnish coating of the
housing of Power Supply IN 859C1 as follows:

1. Remove any loose paint particles from the
area of repair.

2. Clean area to be retouched with a soft,
lint-free cloth soaked in isopropyl alcohol.

3.  Wait for the isopropyl alcohol to dry out.

4. Retouch with varnish carefully and allow
plenty of time to dry out.

5.  Once the first coating is completely dry,
apply a second coating and again allow it
todry. The repair is thus completed.

673.5566.01.02
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4.2 Troubleshooting

4.2.1 General

A built-in self-test facility (BITE) continuously
monitors all essential functions of the power
supply.

If a fault occurs a message is output and the
error code E9 is displayed on Control Unit
GB 853C1 of Receiver / Exciter GX 859. In the
event that the 1-kW transceiver or transmitter
is remotely controlled an appropriate status
message will appear on the remote control
unit or the computer.

When a test routine is started by pressing the
appropriate key on the control unit of the
receiver / exciter, a message (sum signal) of
Power Supply IN 859C1 is received by the
processor of the receiver / exciter. The
processor disables the converters one after the
other until the defective converter(s) is (are)
identified. )

On the frequency display of the control unit
the error message 'E’ is indicated together with
a code number of the defective assembly.

Error message Defective assembly

E71 50-VDC converter (A20)
E72 50-VDC converter (A30)
E73 28-VDC converter (A40)

4.2.2.

The LEDs on the front panel of the power
supply provide additional error information.

Troubleshooting
Instructions

If during operation a fault occurs, we re-
commend to proceed acc. to the trouble-
shooting flowchart in Fig. 4.1.

The troubleshooting described in this section is
based on the following conditions:

1. The power supply has definitely been
proved to be defective.

2.  The faultis due to one cause only.

3. The power supply is set to the correct
operating voltage.

4. The power supply is installed in Rack
KG 859 together with a receiver / exciter
and a 1-kW amplifier.

5. The rack is connected to a three-phase
mains voitage.

673.5566.01.02
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START

Switch
automatic cut-out

device to
position 'ON".

Does switch no t_Send ,
remainin po- : entire power

ition 'ON' ? supply unit —>

for repair.
yes Short circuit on input X76

Check whether
LEDs 'MAINS' and
‘28 V' are
illuminated.

Are both

~ LEDs illuminated
?

yes

Check whether
LEDs'50VI'and
‘S50VII' are
illuminated.

Fig. 4.1 Troubleshooting Flowchart (page 1 of 5)
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” Areboth .
_LEDs illuminated
™~ ?

l yes

Check
whether green
control LED on

receiver/ exciter is
illuminated.

Check
IsLED fuse F1
illuminated acc.t04.2.3.2and
? replace, if
necessary.
yes
Initiate
test routine on
control unit.

E71: Replace 50-V converter
(A20) acc. t04.2.3.3.1.
yes E72: Replace 50-V converter

Error rr;essage ] (A30) acc. t0 4.2.3.3.1.

E73: Replace 28-V converter
(A40) acc. t04.2.3.3.2.

Fig. 4.1 Troubleshooting Flowchart (page 2 of 5)
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'MAINS' illuminated

yes

y

Replace 28-VDC
converter (A40)
acc.t04.2.3.3.2.

no

Check whether
blowersin 1-kW
amplifier are
running.
Check
Are no fuse F2
blowers running acc.t04.2.3.2 and
? replace, if
necessary.
Check
fuse F3
acc.t04.2.3.2 and )@
replace, if
necessary.

Other possible sources of fault:

LED defective
Auxiliary-voltage generator defective
Undervoltage

Note:

In each of these cases (except for under-
voltage) send entire power supply for repair.

Fig. 4.1 Troubleshooting Flowchart (page 3 of 5)
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Check power
supply for
overtemperature
(>90°0).
Other possible sources of fault:
Blowers defective
no Check
<90°C whether blowers Note:
. | .
? n ;::V:er supply If the blowers are defective
unning. ;
send the entire power supply
yes for repair.
, Check
Are blowers fuse F1
running acc.t04.2.3.2 and
? replace, if
necessary.
Send
entire power
supply
for repair.

Fig. 4.1 Troubleshooting Flowchart (page 4 of 5)
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Is
LED'SOVT

illuminated
?

Replace 50-VvDC
converter (A20)
acc.t04.2.3.3.1.

yes
Other possible sources of fault:
Control circuit (A10) defective
Replace 50-VDC LED defective
converter (A30) Thermoswitch (90° C) defective

acc.t04.2.3.3.1.

Note:

In each of these cases send the
entire power supply for repair.

Fig. 4.1 Troubleshooting Flowchart (page 5 of 5)
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4.2.3

WARNING

Power Supply IN 859C1 should only be
lifted | carried with the assistance of a

second person since its mass exceeds
30 kg.

4.2.3.1 Removal and Opening of the

Module
(See Fig. 4.2)

Remove the power supply from the rack as
follows:

1. Switch off power supply.

2.  Undo the four screws (1) fixing the power
supply to the rack.

3. Carefully pull out power supply towards
front until resistance is felt.

4.  Press the locking device (2) on both sides
of the power supply up and pull out the
power supply completely.

5. Place the power supply onto a suitable
surface in such a way that the cover and
side panels are accessible.

6. Undo and remove-22 screws (3) fixing the
cover to the power supply.

7. Remove the cover.

Replacement of Assemblies and Components

4.2.3.2 Replacement of Fuses F1 to F3

(See Figs. 4.2t0 4.4)

1.  Remove the power supply from the rack
in line with 4.2.3.1 and take off cover.

2. Undo and remove eight screws (4, Fig. 4.2)
fixing the right-hand side panel to the
power supply.

3. If necessary, separate the two connection
cables from filter Z4 (1, Fig. 4.2).

4. Remove the right-hand side panel.

5. Fuses F1 to F3 (see Fig. 4.3) are now
accessible. Replace the defective fuse(s).

Installation is in the reverse order to the
removal described above.

673.5566.01.02
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4233

(See Figs. 4.2 and 4.4)

Note:

Replacement of the converters should only be
performed by qualified personnel.

4.2.3.3.1 Replacement of 50-V Converters

Note:

The following steps apply to both converters (I
and ll).

1. Remove the power supply from the rack
accordingto 4.2.3.1.

2. Disconnect ribbon cable (2, Fig. 4.4) on
PCB 'Control Circuit'.

3. Press straps on 500-V connector (3). and
pull out plug.

4. Undo and remove two screws securing
the 50-V connector and disconnect.

5. Undo two socket-head screws (5) through
the openings in the screening hood.

6. For removal of the left-hand 50-V con-
verter also disconnect the ribbon cable (6)
for the 28-V converter on the PCB 'Control
Circuit’.

Note:

If Power Supply IN 859C1 contains a
varistor instead of the rectifier remove
the former carefully.

Replacement of Defective Converters

7. Carefully pull out the 50-V converter on
the screening hood (7).

Installation is in the reverse order to the
removal described above.

4.2.3.3.2 Replacement of 28-VDC Converter

1. Remove the power supply from the rack
according to 4.2.3.1.

2. Disconnect connector (6, Fig. 4.4) on PCB
'‘Control Circuit'.

3. Press straps on 500-V connectors of 50-
VDC converters (3) and 28-VDC converter
(9) and disconnect.

4. . Separate 28-VDC connector (10).

5.  Undo and remove two screws (11) fixing
the rectifier to the 28-VDC converter.

6. Carefully remove rectifier with cable
harness.

7. . Undo three of four socket-head screws
through the openings (12) in the
screening hood and the fourth (12)
directly.

8. Carefully pull out 28-VDC converter on
screening hood (13).

Installation is in the reverse order to the
removal described above.

673.5566.01.02
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A1, Interface Description, Power Supply IN 859C1

Signal

Contact I
oMt I Name Description

Direction Type Range of Value

Remarks

X71.1 | Mains output test point | power 220 VAC *5 % for Vmains
= nominal voltage, load
max. 150 VA

x71.2 | Mains output test point. | power 220 VAC *5 % for Vmains
= nominal voltage, load
max. 150 VA

x71.3 | Protective wire bidirec- power
tional

x73.A0 | CM power supply output high high = Go4VvDC =V
< 5.2VDC
low = NoGoV = 1VDC

x73.A1 | Signal ground bidirec- oV
tional

X73.A2 | Data 2 input high CMOS B series input
Vop = 5.2VDC,
low = 1.5VDC
high = 3.5VDC

x73.A3 | Data 6 input high CMOS B series input
Vop = 5.2VDC,
low = 1.5VDC
high = 3.5VDC

x73.A4 | Data5 input high CMOS B series input
Vop = 5.2VDC,
low = 1.5VDC
high = 3.5VDC

x73.A5 | Data 4 input high CMOS B series input
Vop = 5.2VDC,
low = 1.5VDC
high = 3.5VvDC

x73.A6 | Data 3 input high CMOS B series input
Vop = 5.2VDC,
low < 1.5VDC
high = 3.5VDC

X73.A7 | Data?7 input high CMOS B series input
Vgp = 5.2VDC,
low < 1.5VDC
high = 3.5VDC

supply for
blowers of
amplifier

supply for
blowers of
amplifier

A1,B1,C1
parallel

673.5566.01.02
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Signal

Contact |\ o Description Direction Type Range of Value Remarks
X73.A8 | Data 1 input high CMOS B series input
Vop = 5.2VDC,
low < 1.5VDC
high = 3.5VvDC
x73.A9 | Data 0 input high CMOS B series input
Vop = 5.2 VDC,
low = 1.5VDC
high = 3.5VvDC
x73.81 | Signal ground bidirec- ov A1,B1,C1
tional parallel
X73.82 | Vgut, output 28 VDC output power 28 +0.5VDC for mains B2, B3, B4,BS
operation, I S 5 A parallel for
Vout = 28 +1/-0.5VDC | supply of exciter
for battery operation:
Vout Z (Vpatt-1.2VDQ)
X73.83 | Vout, Output 28 VDC output power 28 +0.5VDC for mains B2, B3, B4,BS
operation,] = SA parallel for
Vout = 28 +1/-0.5VDC | supply of exciter
for battery operation:
Vout 2 (Vpatr-1.2 VDC)
X73.84 | Vout, output 28 VDC output power 28 +0.5VDC for mains B2, B3, B4,BS
operation,I = 5A parallel for
Vout = 28 +1/-0.5VDC |supply of exciter
for battery operation:
Vout = (Vpat-1.2 VDQ)
X73.85 | Vout, Output 28 VDC output power 28 +0.5VDC for mains B2, B3, B4, BS
operation,I < 5A parallel for
Vout = 28 +1/-0.5VDC | supply of exciter
for battery operation:
Vout = (Vpatt-1.2VDC)
x73.c1 | Signal ground bidirec- AY) A1,B1,C1
tional parallel
x73.c2 | Ground output power oV C2,C3,C4,C5
parallel for
supply of exciter
X73.c3 | Ground output power ov C2,C3,C4,C5
parallel for

supply of exciter

673.5566.01.02
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Signal . .
Contact |\ e Description Direction Type Range of Value Remarks
X73.c4 | Ground output power oV C2,C3,C4,C5
parallel for
supply of exciter
x73.C5 | Ground output power oV C2,C3,C4,C5
parallel for
supply of exciter
X742 |-Vgp, battery input input power 0V ground
X744 | + Vgp, battery input input power 19t031VDCI = 35A
x75.1 |0V ground output power ov ground for
50 vD(,
50 vD(y;
and 28 vDC
x75.2 |50 VDCj; DC output output power adjustable between 45
and 52 VDCvia data bus
VOUt = Vnom i‘ 0.5 VDC
Imax = 30 A
for battery operation:
Vout 2 (Vpatt-1.2VDCQ)
X75.3 | 28-VDCoutput output power mains operation: Icont 16 A
28 +0.5VDC, I < 16 A Ipeak 18A
Vout = 28 +1/-0.5VDC | protected with
for battery operation: 20A
Vout = (Vpatt-1.2 VDCQ)
x75.4 | 50VDC; DCoutput output power adjustable between 45
and 52 VDC via data bus
Vout = Vnom iO.S VDC
Imax = 30A
for battery operation:
Vout 2 (Vpatt-1.2 VDCQ)
x75.5 |0V ground output power oV ground for
50 VDG,
50 VDCyy
and 28 VDC
x76.1 | Mains input test point | power can be setto 200 VDC 3-phase mains
+10/-15% or 380/400/ |inputtogether
440VDC +10/-15% with X76.2 and
3
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Signal . .
Contact Name Description Direction Type Range of Value Remarks
x76.2 | Mains input test point | power can be set to 200 VDC 3-phase mains
+10/-15% or 380/400/ }inputtogether
440VDC +10/-15% with X76.1 and
3
X76.3 | Mainsinput test point | power can be set to 200 VDC 3-phase mains
+10/-15% or380/400/ |inputtogether
440VDC +10/-15% with X76.1 and
.2
X76.4 | not connected
x76.5 | Protective wire bidirec- power
tional
gﬁ:L"aSse —_— —————» 50 VDC;
] X76 ——— 50VDC
ggg zﬁg or Power Supply “
28-VDC S }——>» Ground
Emergency . X74
Operation ' X73 X71 ' » Ground
Control 220 VAC

(for Amplifier Blowers)
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1. Characteristics
1.1 Application

The Rack, Stationary KG 859C4 is part
of the HF 850 family of 1-kW shortwave
radio equipment.

It is of 19-inch design and is in-
tended to accommodate the plug-in
units of the 1-kW HF Transceiver
XK 859C1.

Due to the compact and robust, water
and dust-protected design it is ideal-
ly suited for stationary applications.

The rack offers 20 19" height units
for installation of the units of the
1-kW HF transceiver.

The supply voltages as well as the
electrical control signals from/to the
plug-in units are routed via terminal
connectors and cables.

For the 1-kW Amplifier VK 859 and the
Power Supply IN 859C1 the electrical
connections are established automati-
cally when the units are inserted into
the rack.

The Receiver/Exciter GX 859C1 is manu-
ally connected through trailing ca-
bles.

Fig.

1.1 Rack, Stationary KG 859C4
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1.2 Design and Functioning 1.2.2 Functioning
See Fig. 4.1
1.2.1 Design
The Rack, Stationary KG 859C4 is con- The only electrical component of the

structed on a 19-inch design princip-
le.

It consists of a frame, two side pa-
nels with guide rails, a rear panel, a
built-in trough and the top cover with
air exhaust grill.

The rack stands on four plastic feet
that are bolted to the bottom side of
the frame.

The rack offers 20 height units avail-
able for installation of the plug—-in
units.

The following units can be installed
into the rack (the units are listed in
top-to-bottom order):

o Receiver/Exciter GX 859C1

o Alis Processor GP 859, and/or

o ISB Modulator, GM 853C1
or two blanc panels,

(optional),

o Line Flattener FK 859C1
or one blanc panel,

(optional),

o 1-kW Amplifier VK 859C1, and
o Power Supply IN 859C1.

The amplifier and power supply plug-in
units are automatically interconnected
to the rack's internal cabling when
inserted into the rack.

The Receiver/Exciter GX 859C1 with
optional units GP 859/GM 853C1 is the
only plug-in unit equipped with tele-
scopic rails and must be connected ma-
nually.

The rack contains a common air exhaust
duct for all plug-in units. At its
end, the air exhaust duct is covered
with a grill that is mounted to the
top cover.

Rack, Stationary KG 859C4 is the mains
filter (21) for the 380-VAC three-
phase input.

A 4-pole terminal block for the con-
nection to the 380-VAC three-phase
network and a 2-pole terminal block
for the connection to the 24-VDC bat-
tery are mounted to the trough at the
bottom of the rack.

All connecting cables from outside are
run through two feed-through openings
provided at the bottom of the rack.

The connectors for the connection of
peripheral devices are mounted in the
trough beneath the plug-in Power Sup-
ply IN 859C1:

o X14 for teletypers, etc.,

o X13 for the Antenna Tuning Unit
FK 859, and

o X12 for the remote Control Unit
GB 853C1 (with KK 853C2, if re-=
quired).

The supply voltages and the electrical
signals from/to the plug-in units are
routed via terminal connectors and
cables.

All plug-in wunits are connected to
ground through a common ground line
and the metal frame.

A grounding screw for common grounding
is mounted to the rack's trough.

If the optional Line Flattener
FK 859C1, 1is not installed in the
rack, cables W8 and W9 with their con-
nectors X50 and X100 must be connected
directly.

Additionally, a blanc panel is then to
be mounted at the position provided
for installation of the optional Line
Flattener FK 859C1.
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1.3 Technical Data

Electrical connections:

Mains operation ..sscsececesscscecscssae. 380 VAC, three phases,
47 to 60 Hz

" Battery operation with reduced
output power (100 W) sccecceccssscsssss 24 VDC (19 to 31 VDC)
Interfaces to peripheral devices:
Antenna connector HF ceessssssscsses N—type male connector,
50 ohms
Without optional Line Flattener
FK 859C7T cccecosscsssscesssssssosssee X67 at the amplifier
With optional Line Flattener
FK859c1 e % © 0 050 000000050 Pe e 00O 9 P0COS O x53 atFK859C1
REMOTE control connector scecscsceceese X12 at the rack's trough

EXTERNal output cceccesccecssscccssscsse X14 at the rack's trough

Antenna tuning unit (ATU) ceceescescoee X13 at the rack's trough

Dimensions
Height (including height-adjustable
feet) ceccecoceccsscsscscsccsscscscss APProx. 1168 mm min. to
1200 mm max.
Width ® 0 00 0 0030 00 500 00O 0060 OO0 QOGSO OSSO0 DOEC 584mm
Depth ® © 00 00 06020006 C 060620 COOCHO OSSOSO O 600mm

Total mass (without plug-in units
installed) cececcccsscscssccscscsescoss approx. 55 kg
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1.4 Models of the Rack,
Stationary KG 859C4
The Rack, Stationary KG 859C4 is The second digit in the model designa-

available in different colours.

First of all there are the models:

02/03 and 04 for
Stationary KG 859C4

the Rack,

tion identifies the colour as follows:
.2 : dark grey (RAL 7011)
«3 : yellow olive (RAL 6014)

.4 : NAVY grey (RAL 7001)
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W1
w2
w3
w4
W5
W6
W7
w8
wo

w10
w19

W21
w22
w23
w30
X2

X3

X4

X5

X6

X12

X13

X14

X50

X61

VARIANTENERKL. / VERSIONS

VAR 02 = RAL7011 DUNKEL-

GRAU

RAL6014 GELBOLIV
RAL7001 MAR.GRAU

VAR 03
VAR 04

DX NETZKABEL (W1)

DX 28V-KABEL (W2)

DX LEITUNG-GESCHIRMT (W3)
DX LEITUNG-GESCHIRMT (W4)
DX KABEL (W5)

DX KABEL (W6)

DX !.EITUNG-GESCHIRMT (W7)
OX EITUNG-GESCHIRMT(W8)
ENTHALTEN IN/INCLUDED IN
681.3975

DX LEITUNG-GESCHIRMT(W10)
ENTHALTEN IN/INCLUDED IN
681.3975

ENTHALTEN IN/INCLUDED IN
681.3881

ENTHALTEN IN/INCLUDED IN -

681.3881

ENTHALTEN IN/INCLUDED IN
681.3881

DX NETZKABEL (W30)

BESTEHT AUS/CONSISTING OF
31X FM511.8090
1X FM657.5242
1X FM681.5832
2X FM681.5849
1X FM681.5861
1X FM681.5884
BESTEHT AUS/CONSISTING OF
25X FM511.8090
1X FM511.8077
1X FM681.5826
2X FM681.5849
1X FM681.5861
1X FM681.5884
BESTEHT AUS/CONSISTING OF
33X FM511.8102
1X FM305.3869
1X FM681.5832
2X FM681.5849
1X FM681.5861
1X FM681.5884
BESTEHT AUS/CONSISTING OF
25X FM511.8090
1X FM657.5242
1X FM681.5832
2X FM681.5849
1X FM681.5861
1X FM681.5884
BESTEHT AUS/CONSISTING OF
20X FM511.8102
1X FM511.8083
1X FM681.5826
2X FM681.5849
1X FM681.5855
1X FM681.5878
BESTEHT AUS/CONSISTING OF
31X FM511.8102
1X FM305. 3869
BESTEHT AUS/CONSISTING OF
21X FM520.6338
2X FP531.9233
1X FM645.7874
BESTEHT AUS/CONSISTING OF
33X FM511.8090
1X FM657.5242
BESTEHT AUS/CONSISTING OF
25X FM547.0776
1X FM547.0760
BESTEHT AUS/CONSISTING OF
25X FM547.0776

681.
681.
681
681.
681.
681.
681.
681.

681.

681.

3898
3900

.3917

3923
3930
3946
3952
3969

3981

4459

681.

681

681

681

681.

681

681.

681

681

681

3917

. 3969

.3928

.3952

3981

.3917

3975

.3923

. 3969

. 3952
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X62
X63
X64
X71
X73

X74

A x7s

PRV T
"

70
X100

X602
X620

X630

1X FM547.0760

FJ KABELSTECKER SYST.BNC
BNC CONNECTOR

FJ KABELSTECKER SYST.BNC
BNC CONNECTOR

FN EINBAUNETZBUCHSE
FIXED SOCKET

FM STECKERLEISTE3P.NETZSP
BESTEHT AUS/CONSISTING OF
20X FM552.1102

1X FM552. 1090

ZM BUCHSENLEISTE 2-POLIG
ZM STECKERLEISTE 5-POLIG
ZM BUCHSENLEISTE 5-POLIG
BESTEHT AUS/CONSISTING OF
21X FM552.1102

1X FM552. 1090

1X FMO87.7754

FJ KABELSTECKER SYST.BNC
BNC CONNECTOR

BESTEHT AUS/CONSISTING OF
3X FJ017.7161

1X FJO63.5645

ZM BUCHSENLEISTE 5-POLIG

FJ
FJ
FN
FM

FJ

272.
272
530.
282.

681.
681
681.

272.

681

5830

.5930

6047
6380

3675

.3700

3698

5930

.4994

SUHNER
SUHNER
KLAR&BEIL
COMPACT

SUHNER

11BNC-50-2-14C
11BNC-50-2-14C

GSD 2F QUERFLANSCH
C3S 109001

11BNC-50-2-14C

681
681

681

681

681
681

. 3881
.3881

.3981

.3975

. 3881
.3881

- ENDE -
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2. Preparation for Use and Operation
2.1 Preparation for Use

See also Fig. 1.2

2.1.1 General

The preparation for use essentially
consists of installation and attach-
ment as well as connection of the
Rack, Stationary KG 859C4 to the
supply voltages and the peripheral
devices.

CAUTION

Before and above the rack, a clearance
of approx. 30 cm should be maintained
to allow free circulation of cooling
and exhaust air.

The fans built into the plug-in units
allow for a permissible air pressure
reduction of 20 to 30 Pa (0.080 to
0.12 inch H;0) which might be caused
by an external air exhaust duct.

Air pressure reduction exceeding the
above values should be compensated for
by an external air blower. The maximum
air flow through the transmitter is
approx. 10 square metres per minute.

2.1.2 Installation

The dimensions required for installa-

tion of the rack are shown in
Fig. 1.2.
2.1.3 Connection of the Rack

1. Lead the cable with four wires,
each 2.5 mm? minimum (AWG13) for
connection to the three-phase net-
work on the right through the nar-
row opening at the bottom trough.

2. Connect the wires for 380 VAC to
the 4-pole terminal block X5 as
shown in Fig. 4.1. Use a cable
clamp to secure the cable.

3. Lead the cable with two wires, each
6 mm? minimum (AWG9) for connection
to the battery on the right through
the narrow opening at the bottom
trough.

4. Connect the wires for 24 VDC to the
2-pole terminal block (X6) as shown
in Fig. 4.1. Use a cable clamp to
secure the cable.

5. Connect one end of the grounding
cable, minimum 10 mm? (AWG7) to the
common grounding screw as shown in
Fig. 4.1.

It is recommended to use three 16-A
fuses (normal-blow) for protecting the
three-phase input.

Refer to the user manual XK 858C1
connecting the peripheral devices
for the preparations for use of
1-kW HF transceiver system.

for
and
the

2.2 Operation

The Rack, Stationary KG 859C4 does
have any controls. Operation of
rack is therefore not required.

not

Refer to the user manual XK 858C1 for
operation of the 1-kW HF transceiver
system.

the
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3. Maintenance

The Rack, Stationary KG 859C4 is entirely maintenance-free.
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4. Troubleshooting

4.1 Visual Inspection

Troubleshooting of a Rack, Stationary
KG 859C4 with no plug-in units in-
stalled essentially ~ consists of a
visual inspection.

If an electrical failure is assumed in
the rack's cabling, proceed as fol-
lows:

CAUTION

Disconnect the Rack, Stationary
KG 859C4 completely from the mains and
the battery before performing the
steps below.

1. Inspect all cables, connectors and
terminals as well as the mains fil-
ter (Z1) for obvious damage.

2. Inspect the connectors
corroded or broken
sockets.

for Dbent,
pins and

3. Inspect the cables and lines for
burnt or damaged insulation or
broken wires.

4. If the cable is found to be defec-
tive, either submit the complete
rack for repair or replace the de-
fective cables (W...) according to
4.3,

Troubleshooting of Cables
and Connectors

See Fig. 4.1.

Use the circuit diagram, Fig. 4.1 to
identify the routing of wires and
shielded cables. Use an ohmmeter to
measure the cable resistances and the
isolation from ground.

If a particular cable (W...) is found
to be defective, it should be replaced
according to 4.3.

Replacement of Cables

1. Loosen the four screws at the re-
spective side panel and remove the
side panel to make the cabling ac-
cessible.

2. Loosen the screw connections at the
relevant connector.

3. Remove cable clamps only as far as
required following the cable rout-
ing. Use side-cutting pliers to cut
cable binders as required.

4. Carefully and individually remove
the defective cables (W...) from
the rack.

5. Defective cables must always be
sent for repair.

Install a new cable in the reverse
order. Connectors should be mounted as
floating devices.

Test and Replacement of the
Mains Filter Z1

Check the mains filter for continuity
and short-circuit to ground using an
ohmmeter. If the mains filter is found
to be defective, it should be replaced
as follows:

1. Disconnect cables W1 and W30 from
the terminal connectors at both
sides of the mains filter.

2., Loosen the screw at the pull-relief
clamp and remove cable W1.

3. Undo the six Phillips screws and
remove them together with the mains
filter from the trough.

4. Install a new mains filter 2Z1 by
performing steps 1 to 3 in the
reverse order and reconnect cables
W1 and W30.



673.4799

RACK, STATIONARY
K G 859cC4

User Manual
Part 4: Troubleshooting - 4.2 -

kkkkkkkhhkdhhkhhhddhhhhkdehhkhhhhkhdhhkhhhhkhhhkdhkddhdhdhhkhhdhhhdhhhkhhhhkhhkbkhhkhkdhhdhdhhd

NOTES
F % e de de d de e e d de de de de e ke e Je Je Fe de de de do Je e e de e de de e de de e e o o e e e de e e de e e Je Je Je Je Yo Je e de e e e de K de K K K g Jo o de o o o K do e e e de ke



ROHDE&SCHWARZ

Radiocommunications Division

Supplements to User Manual

RACK, STATIONARY
KG 859C4

Note:

For some models of 1-kW HF Transceiver XK 859C1 additional interfaces have
been provided in the Rack, Stationary KG 859C4. These additional connectors
permit to disconnect optional equipment such as HF Data Modem 720 GM 856C1
or ALIS Processor GP 853C1 directly on the rack from external units and signals.

The following pages show how these additional connectors are wired.

673.4799.01.01-3
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