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1 DESCRIPTION

1.1 General Information

1.1.1 Designation

The module bears the designation ”"Receiver Diversity ED 1710”.

1.1.2 Possible Applications

The Receiver Diversity ED 1710 is used in systems for reception of F1B and F7B transmis-
sions with a telegraphy speed up to 200 Baud. This module automatically switches over bet-
ween two receivers such that the receiver whose antenna is picking up the larger signal at
the set reception frequency is always the currently active receiver. This improves the signal
transmission quality over the link and thus reduces the error rate.

The module ED 1710 is used for AF diversity operating mode but can also be switched over
for diversity switching of the IF signals.

1.1.3 General Description

The Receiver Diversity ED 1710 is intended as auxiliary module for the HF Receivers E 1700
and E 1800.

The module consists of a printed circuit card with a front panel on one narrow edge and a
plug connector strip on the opposite narrow edge. The printed circuit card carries the circuits
for the diversity function. The front panel carries three jack connectors via which all required
connections are established to the demodulator and to telegraphy demodulator as well as to
the second receiver. The internal connections of the module to the receiver are established
via the 64-pole plug strip connector.

The second receiver which is required for diversity operation must be equipped with the
Adapter Module ED 1710 A. This module too consists of a printed circuit card fitted with a
front panel and a 64-pole plug strip connector. It serves only to route the inputs and outputs
required for diversity operation, to the rear side of the receiver. The front panel of the
adapter module carries two plugs and one jack for the external connections.
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1.2 Scope of Delivery
1.2.1 Standard Version
Pos. Qty. Description Part Number
1 Receiver Diversity ED 1710 (set) 52.1830.000.00
comprising:
1:1 1 Receiver Diversity Module ED 1710 52.1830.001.00
1.2 1 Adapter Module ED 1710 A 52.1830.501.00
1.3 2  Connecting Cable 52.1830.883.00
1.4 2  Connecting Cable 52.1830.882.00
1.5 1 Connecting Cable 52.1830.881.00
2 1 Description for
Receiver Diversity ED 1710 5X.0172.226.79
1.2.2 Special Accessories

No special accessories are required.

1.2.3

No replacement parts are required for basic maintenance.

Replacement Parts

See Annex 8 for a list of recommended spare parts.
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1.3 Technical Data

1.3.1 Electrical Data

The following electrical data are valid when the ambient temperature lies in the range

25 °C + 15 °C.

Inputs

AGC voltage
Data stream
IF signal

Outputs

AGC voltage (only ED 1710 A)
Data stream

IF signal (only ED 1710 A)
Control signals
(only ED 1710 A)

Diversity threshold
Switchover time
(after drop below the IF threshold)

Search time

Functional check

1.3.2 Environmental Conditions

+2 V... +5V (Ri about 100 kOhm)
TTL signal levels
200 kHz (Ri about 1 kOhm), 80 mV...100 mV

+2V...+5 V (Ri about 10 kOhm)
TTL signal levels
200 kHz (Ri about 50 Ohms) 80 mV...100 mV EMF

TTL signal levels (static)

Adjustable, 5%, 10% and 15% relative to normal
IF signal level (factory setting: 15%)

=15 us

4 ms (dwell time on one receiver when antenna
signal level is inadequate)

Indication of the currently selected receiver by
LEDs in the "ANT” key of the Receiver E 1800/...

The auxiliary module ED 1710 is always part of an equipment unit, thus please consult Sec-
tion 1.3.2 of the description for the particular equipment unit in which it is operated.

1.3.3 Dimensions and Weights
ED 1710
ED 1710 A
ED 1710

Height Width Depth Weight
mm mm mm kg
128.5 25 310 0.5
128.5 25 310 0.2

overall dimensions
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1.4 Technical Description

The auxiliary module ED 1710 is used for automatic receiver selection when receiving F1B
and F7B transmissions up to 200 Baud. For this purpose, two receivers E 1800/... are re-
quired, each with its own permanently connected antenna. These antennas must either be
separated in space or they must use different polarizations.

A further necessary condition for diversity operation (AF diversity) is that both receivers must
be equipped with a Telegraphy Demodulator TD 1710 auxiliary module.

The F1B communications signals are demodulated in the respective TD 1710 and filtered,
before they are taken to the Receiver Diversity ED 1710. This has the advantage that the
changeover switching for diversity channel selection causes no transient response distur-
bances in the signal paths.

The receiver diversity module compares the IF signal levels of the two receivers against a
fixed threshold. When the signal of the currently selected receiver drops below the threshold
on a rapid selective fadeout which the AGC system of the receiver can no longer follow and
correct, then a trigger stage drives an electronic switch which selects the other receiver. The
expectation that this will usually give a better signal is based on the fact that the field
strength correlation is less than 1 for antennas which are separated in space or which use
different polarizations.

The IF signal level is very suitable for deriving the switchover criterion for short duration
signal break-ins (lasting several ms), because the IF signal level directly follows the fluctua-
tions of the field strength seen by the antenna.

However, if the field strength changes only very slowly (attenuation fading), so that the AGC
system of the receiver can follow and correct this fading, then the IF signal level becomes
unsuitable as switchover criterion. Under unfavourable conditions it may even happen then,
that the receiver with the poorer signal to noise ration is selected, because the noise voltage
at the IF output is amplified to the full nominal signal level.

In order to prevent this undesired effect, the AGC voltages of the two receivers are also
used in deriving the diversity selection criterion. The two AGC voltage values are compared
in a comparator and the receiver which is obtaining the larger antenna voltage is selected.

After the receiver selection switching circuit, a transient-free level translation is made in the
module TD 1710, to convert the TTL data stream into floating single or double current levels
and a grounded V.28 data signal.

The teletypewriter of the equipment is always connected to the TD 1710 of the receiver
which also contains the ED 1710 module. The currently selected receiver (manual or
automatic selection) is indicated by two LEDs in the "ANT” key on the front panel of the
receiver. However, the operating mode “receiver diversity” is selected with the two keys
"ANT” and "DIV”. Their function is described in Section 2.4.2.
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2 MOUNTING AND OPERATING INSTRUCTIONS
2.1 Special Precautions to Prevent Accidents

The auxiliary module ED 1710 can be operated only in an equipment unit. Thus the instruc-
tions given in Section 2.1 of the description for the equipment unit in which this module is us-
ed, apply for this module too.

2.2 Setting-Up and Taking-Down

The auxiliary module ED 1710 must be fitted in the provided slot of the modules carrier frame
(push in and secure with two screws) in one of the two receivers which are required for diver-
sity operation. The Adapter Module ED 1710 A must be fitted in the same place in the other

receiver.

Then establish the cable connections as described in Section 2.2.2 and in Annex 6.

221 Explanation of the Plug Connectors
(see frontispiece or Annex 3 and 5)
Note: No external equipment units may be connected to the plug connectors of the
auxiliary module ED 1710 and of the Adapter Module ED 1710 A.
Legend Symbol Explanation / Contact Function
ST 8 A IF signal voltage from receiver 2
(ED 1710) 9') @ B  Shield (for A)
BU 1 C AGC voltage from receiver 2
(ED 1710 A) D 0V (ground)
E Input, teletype data (TTL) from receiver 2
F  Output, teletype data (TTL) to receiver 2
G  Control command bit B from receiver 2
H  Control command bit A from receiver 2
J  Shield (for C) and outer shield
K +5V
L 0V (ground)
M  not connected
ST6 1 not connected
(ED 1710) 2 0V (shield)
ST 2 3  AGC voltage from
(ED 1710 A) Receiver 1 (ED 1710, ST 6) or
Receiver 2 (ED 1710 A, ST 2)
ST7 1 IF signal voltage from
(ED 1710) Receiver 1 (ED 1710, ST 7) or
ST 3 Receiver 2 (ED 1710 A, ST 3)
(ED 1710 A) 2 0V (ground)
3  Shield (for 1)
4  Teletype data (TTL) from
Receiver 1 (ED 1710, ST 7) or
Receiver 2 (ED 1710 A, ST 3)
5 Teletype data (TTL) to
Receiver 1 (ED 1710, ST 7) or
Receiver 2 (ED 1710 A, ST 3)
ED 1710 2-01



2.2.2 Cable Connections on the Rear of the Receivers

(see Annex 6)

For receiver diversity operation (AF diversity), establish the following connections with the

cables contained in the scope of delivery (see Section 1.2.1):

Receiver No.1 (RX1) with ED 1710

Connecting cables

Pos. No. from to Designation of the plug
connectors on the cable
1.3 DE 1710, BU 2 ED 1710, ST 6 ST2— BU1
1.4 TD 1710, BU 1 ST 1
TD1710,BU23 ED 1710, ST 7 ST 2 = BU2

Receiver No.2 (RX2) with ED 1710 A

Connecting cables

Pos. No. from to Designation of the plug
connectors on the cable
1.3 DE 1710, BU 2 ED 1710 A, ST 2 ST2— BU1
1.4 TD 1710, BU 1 ST 1
D 1710 BUZ} ED 1710 A, ST 3 ST2 = BU 2

Between Receiver No.1 and Receiver No.2

Connecting cable

Pos. No. from to Designation of the plug
connectors on the cable
15 } ED 1710, ST 8 ( ED 1710 A, BU 1 BU3—— ST1

2.3 Checks before Commissioning

Make sure that

® a complete set of cables is present and connected for the connections between the
modules ED 1710 and ED 1710 A and from there to the modules DE 1710 and TD 1710

(see Section 2.2.2),
® all plugged connections are correct and seated firmly.
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2.4 Commissioning and Operation

2.4.1 Function of the Manual Control Elements

The auxiliary module ED 1710 has no own manual control elements. All manual control
elements for receiver diversity operation are located on the manual control panel of the

associated receiver (see

2.4.2 Manual Control (see Annex 1)

Section 2.4.2).

Annex 1 shows the manual control panel of a Receiver E 1800/3.

The following settings are required for diversity operation:

Manual Control Element

Setting, Explanation

Pos. No. in Annex 1 Designation
4 F1B (or F7B) For setting the operating mode.
10 or 11 Frequency tuning Tune the receiver which contains the
module ED 1710 to the center frequency,
using the tuning aid (Pos.3 in Annex 1).
1and 2 IF filter selection Set the bandwidth according to the line
separation and the keying speed of the
F1B transmission.
9 RF gain control Switch to automatic gain control mode
(AGC).
Teletypewriter Switch-on the teletypewriter.
ON/OFF
5 Code inversion Mark state NORMAL or INVERSE.
ED 1710 2-03



Receiver selection is made with the key ANT 1/2 (Pos.8 in Annex 1). The two LEDs in this
key indicate which one of the two receivers is currently selected. The following possibilities
exist:

Pos. No. Receiver 1 Receiver 2 Effect, Explanation
in Annex 1
8,7 e 2010 Only Receiver 1 sends information to the
[s11% Div .
A2 L2 teletypewriter.
8,7 (o1c] WoR 0% O Only Receiver 2 sends information to the
DIv DIv o
12 12 teletypewriter.
8,7 cle] NOR Lo pen The two receivers operate mutually in-
ANTH oy ANT | piv .
us 12 dependently (parallel operation).
7 N on Diversity operation. The currently selected
ow all receiver is indicated by the LEDs in the keys
ANT 1/2.
243 Functional Check

A power divider with two equivalent outputs (e.g. a resistance network divider with 50 Ohm
connections) is required for the functional check of the module ED 1710.

Connect the HF band inputs of the two receivers (RX1 and RX2) to one antenna, via this
power divider. Then make the settings and checks specified below.

Manual Cont- Pos. No. Setting

rol Elements Annex 1 Receiver 1 Receiver 2 Remarks | Check

Antenna i ’ LEDs for 1 in RX1
switchover 8 and 7 -~ :D?v: F % and for 1 in RX2 lit.
and diversity L 1.2

Operating mode | 4 A A3E

RF gain control -o_ —Afc—

mode 9 L3 AGC
Bandwidth 1and 2 B e ot a—l-m| | £3kHz
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Manual Cont- Pos. No. Setting
rol Elements Annex 1 | Receiver 1 Receiver 2 Remarks | Check
Tuning 10 to ASE RX1 can be tuned
or broadcast using the tuning aid
11 transmitter (Pos. 3 in Annex 1).
Antenna LEDs for 2 in RX1
O® - i
switchover 8 and 7 ;ENE E\,: AHT %%: and for 2 in RX2 lit.
and diversity e —=
Tuning 10 to A3E RX2 can be tuned
or broadcast using the tuning aid
11 transmitter (Pos. 3 in Annex 1).
Antenna — LEDs for 1 in RX1
[e]
switchover gand 7 | |2 ) and for 2 in RX2 it.
and diversity = e
Antenna 7 LEDs for 1 or 2 in
diversity %ﬁ—- % RX1 and RX2 light
— simultaneously.
Disconnect RX1 and RX2 LEDs for 1 or 2 in
from the antenna. RX1 light alternately.
Reconnect RX1 to the LED for 1 in RX1 lit.
antenna.
Reconnect RX2 too to the LED for 1 in RX1 lit.
antenna.

If the indications are incorrect, test and repair the auxiliary module ED 1710 and the two
receivers E 1800/... according to Section 4 of the respective descriptions. This must be car-
ried out by trained persons.
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3 MAINTENANCE AND SERVICING BY THE OPERATING STAFF

3.1 Maintenance

See Section 3.2

3.2 Repairs by the Operating Staff

Maintenance and repairs of the module can not be carried out by the operating staff.

The module is always part of an equipment unit, thus please consult Section 3 of the descrip-
tion for the particular equipment unit in which it is operated.

3.3 Instructions for conservation of the module when operation
thereof is discontinued for a prolonged period

No special maintenance tasks are required when operation of the module is discontinued for a
prolonged period. The module contains no components whose characteristics change or
which are subject to selfconsumption during prolonged storage. However, the module should
be stored in a dry and dustproof room, in which contamination with dirt is ruled out. Otherwise
special packing is required, e.g. sealing in plastic film.
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