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HANDBOOK FOR 200 W P.E.P. MARINE RADIO TELEPHONE
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1. OPERATION

The receiver in the set can also be used as telephony

The Radiotelephone RT lol is designed to be used on receiver for the old AM-system.

board all types of ships up to 1600 tons as an effi-

cient medium wave radiotelephone. By variable tuning of the LW, MW and SW bands, it is
also possible to listen to broadcast or news trans-

The equipment can operate on 30 transmit- and 30 re- missions in those bands. Direction finding on all

ceive frequencies in the frequency range 1600 to 4200 three bands is possible, by means of a ferrite or

KHz ;G‘S ing Ametfmraﬁ%éftodes . loop aerial.



1. A. RECEIVER CONTROLS

10.
11.
12.

13.

14.

15.

VOLUME. ON/OFF.

SENSITIVITY.

LOUDSPEAKER ON/OFF.

CLARIFIER.

DIAL LIGHT ON/OFF.

AM

SSB.

AGC ON/OFF

DF.

Lw.
MW,
Sw.

CHANNELS.

TUNING.

CHANNELS .

Controls the sound output from 1.
the speaker, "on/off' power

switch at extreme counterclock-

wise position. 2.

Controls the RF sensitivity. 3.
Connects both the internal
and external loudspeaker in or 4,

out of circuit.

Fine tuning of frequency on SSB. 5.
§i 1

Set for optimum voice quality.

6.
Switches the receiver to AM re-
ception mode. 7.

Switches the receiver to SSB mo-
de.

Switches from automatic gain
control to manual RF gain con-
trol.

Switches the DF aerial ( if connec-
ted) to the receiver.

Band switches.

=D

Switches from variable tuning
to crystal controlled channels.

Variable tuning control.

Switch for channel frequencies.

10 12 14

B. S.S.B. RECEPTION

Switch on the receiver by turning the VOLUME con-
trol 1. clockwise.

Turn the SENSITIVITY control 2. fully clockwise.

Push SSB button 7 and CHANNELS button 13. and set
AGC 8. to ON pos.

Select the desired channel with the CHANNEL selec-
tor 15.

Adjust to a comfortable listening level with VO-
LUME 1.

Adjust for the most natural voice quality with
CLARIFIER 4.

In some cases it can be advantagous.to switch out
the automatic volume control.

This is done by pushing the AGC 8. to OFF positi-
on and then adjusting the SENSITIVITY 2. to the
point where the receiver is not overloaded.

. C. A.M. RECEPTION

Use the same procedure as under 1 B SSB RECEP-
TION except for the following:

Push AM 6. instead of SSB 7. Delete point 6.



1.

D. BROADCAST RECEPTION

Example: Tune to BBC on 200 KHz, LW.

Connect the receiver by turning the VOLUME con-
trol 1. clockwise.

Turn SENSITIVITY control 2. fully clockwise.

Push AM button 6.
sition OFF.

and LW lo. Set AGC 8. to po-

Turn by TUNING 14. the dial pointer to 200 KHz
in the LW range on the dial.

Adjust to a comfortable listening level with VO-
LUME.

Retune finally by TUNING 14. for best sound qua-
lity and max. deflection on the "S" meter.

F. TRANSMITTER CONTROLS

FUNCTION. Mains power switch, switches between

SIMPLEX/DUPLEX and HIGH or LOW power.

TRANSMISSION MODES.
A3J, test for ALARM SIGNAL and TUNE.
LOADING Matching of the aerial.

AUTOMATIC TUNING. Indicates that the automatic
tuning is in operation.

8 /
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Switches between A3A, A3H and

1. E. DIRECTION FINDING

7. CHANNELS.

8. ALARM SIGNAL.

Example: Direction finding by use of a Radio Pha-
re on the frequency 308 KHz.

Repeat the procedure as under BROADCAST RECEPTION.
except, of course, that you now tune to 308 KHz.
When the Radio Phare is heard and has been identi-
fied, the receiver is switched to Direction fin-
ding by pushing DF button 9.

The bearing of maximum null (minimum signal str-
ength) can now be obtained by rotating the DF ae-
rial. Adjustment of the sensitivity control 2.
will make the null more obvious.

MANUAL TUNING. Indicates that the transmitter
is ready for manual tuning.

AERIAL CURRENT. Tunes the aerial for max. cur-

rent.
Switch for channel frequencies.

Push button for transmission of
the ALARM SIGNAL.

sERiaL Cumne

ARSI
TUHING
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1. G. TRANSMITTER OPERATION

1. Turn FUNCTION 1. to HIGH POWER and to SIMPLEX
or DUPLEX.

2. Select the channel wanted by CHANNELS 7.

3. Adjust LOADING 3. to letter shown in fre-
quency window.

4. Press TRANSMISSION MODE 2. to position TUNE.

5. Tune AERIAL CURRENT 6. for max. aerial cur-
rent.

6. Release TRANSMISSION MODE 2. and the trans-
mitter is ready for use.

OBSERVE. The transmitter has three possible
transmission modes: A3A, A3H and A3J.

A3J is pure SSB, and this is the mode with
the longest range of communication.

A3H is a SSB transmission mode which can be
used with AM, but the communication range is
more limited.

A3A is a special SSB transmission mode, where it
is possible to syncronise the receiver, at the
reception site, to the transmitter carrier wave.
This system is little used at the present time
because it needs a special receiver.

1. H. ALARM SIGNAL TEST

1. Turn the FUNCTION switch 1. to one of the ON po-
sitions.

2. Place TRANSMISSION MODE 2. in position TEST A-
LARM.

3. Listen to the alarm signal in the microtelephone
and be sure that the alarm signal generator, ge-
nerates alternating two tones, one at 1300 Hz and
one at 2200 hz. Also make sure that the alarm ge-
nerator stops automatically after about 45 sec.

1. J. TRANSMISSION
OF ALARM SIGNAL

1. Turn FUNCTION switch 1. to HIGH POWER and SIMPLEX.

2. Select by CHANNELS 7. the 2182 KHz channel. Ful-
ly anticlockwise.

3. Adjust LOADING 3. to Ietter shown in the frequen-
cy window.

4, Press TRANSMISSION MODE 2. to position TUNE.
5. Tune AERIAL CURRENT 6. for max. aerial current.

6, Place TRANSMISSION MODE 2. in position TEST
ALARM and push ALARM SIGNAL 8.

7. Listen to alarm signal in the microtelephone and
control the aerial current to be sure that the
signal is being transmitted.

1.

NOTE

Familiarize yourself with the
operation of the two tone
alarm signal by reference to
this handbook and the use of
the TEST ALARM position on
the transmission mode switch

( refer to section 1.H.)

UNDER NO CIRCUMSTANCES, EXCEPT
A GENUINE EMERGENCY OPERATE

THE RED BUTTON MARKED

"ALARM SIGNAL" (8)

REMEMBER THAT AN ABORTIVE ALERT
OF THE RESCUE SERVICES AND
OTHER SHIPPING COULD RESULT IN
LOSS OF LIFE.

J. B. TRANSMISSION OF

ALARM WITH FIXED TUNED
2182 CHANNEL

. Turn FUNCTION switch 1. to HIGH POWER and SIMPLEX

Select by CHANNELS 7. the 2182 KHz channel. Ful-
ly anticlockwise.

Press TRANSMISSION MODE 2. to position TUNE.

Place TRANSMISSION MODE 2. in position TEST
ALARM and push ALARM SIGNAL 8.

Listen to alarm signal in the microtelephone and
control the aerial current to be sure that the
signal is being transmitted.



2. INSTALLATION
2. A. GENERAL

In order to provide effective results, the ra-
diotelephone and antenna system must be instal-
led properly. The paragraphs below outline the
requirements for proper installation.

Observe the precautions and suggestions in the

paragraphs to ensure that your installation will

provide troublefree and efficient operation.

2. B. LOCATION

The equipment should be located on the bridge,
in the chartroom or other suitable place where
it is ready accessible and reasonable protected
from spray. The antenna should be located as
high as practicable and in an area which is re-
latively free from obstructions.

A typical marine installation is shown on

page lo. Although installation will vary so-
mewhat from ship to ship the principles are
common and the following suggestions will aid
in making an efficient installation.

Mount the set on a table or shelf or alter-
natively it can be mounted directly on a
bulkhead.

Keep a free air space behind and under the
cabinet to allow air circulation through the
cabinet. At least 15 mm free space.

|

Keep the distance from the transmitter anten-
na terminal to the antenna feed-through as
short as possible.

Avoid the use of coax-cable for the trans-
mitter aerial.

Use a copperband 50 to 100 mm wide for the
earth connection and make it as short as pos-
sible.

Use the proper size of power conductor. See
paragraph 2 D,

To guarantee best duplex results, keep the
distance between the transmitter aerial and
receiver aerial as great as possible.

2. C. MOUNTING

4 holes in the cabinet bottom and rear allow it
to be fitted to a table, a shelf or a bulkhead.

Use four 6mm bolts or four coach screws. These
bolts or screws are not supplied, but use an
adequate length according to the thickness of
the material on which the equipment is to be
mounted.

20
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2. D. POWER CONDUCTERS

The power conductor size should be selected from
the below table which is calculated for a maxi-
mum voltage drop of 2%.

At 24 volt the max. resistance is 30 milli
ohms.

At 12 volt the max. resistance is 8 milli
ohms.

12 volt battery 24 volt battery

JCable leng-|Conductor|Cable leng-|Conductor
th to bat- |area in th to bat- |aera in squa-
tery in me-|square mm|tery in me-|re mm
ter ter
3 (1,5) 6 lo (5,0) 6
5 (2,5) lo 18 (9,0) lo
8 (4,0) 16 3o (15) 16
lo (5,0) 20
16 (8,0) 32

Figures in brackets indicate distance from the
battery to the set.

NOTE

The radiotelephone will not ground the battery
although the receiver main chassis is connected
to the negative terminal. The chassis is isola-
ted from the cabinet and the front panel. Care
should be taken, not to create short circuits,
when the chassis is removed from the cabinet and
operated standing on a bench.

The power consumption when transmitting is:

(12 volt DC) 35 Amp.
(24 volt DC) 17 Amp.

When the set is receiving and the transmitter on
standby the power consumption is reduced to

(12 volts DC)3.7.Amps.
(24 volts DC)2,7 Amps.

2. E. TRANSMITTER AERIAL

It is nessesary that the transmitting aerial is
always capacitive, that is say, that the total
aerial length is limited by the highest frequen-
cy the transmitter should work on.

If the transmitter for instance, should work on
the frequency 4200 KHz, it is possible to cal-

culate the aerial length as a fourth of the wave
length corresponding to the frequency, 4200 KHz.

this is: 300 = 71,5 meter
4,2

the aerial length is Z%4§,= 17,8 meter

This is the theoretical length of the aerial but
in practise, it will normally be shorter than
that, by 25%.

Using a whip aerial, the length is determined
as the length of the whip plus the length of
connection wire.

If the aerial is too long, it is shown by the
fact that it is impossible to tune the aerial
current to max. by tuning the aerial variome-
ter through its tuning range.

If the highest frequencies are not to be used,
it is of course possible to use a longer aerial.
A calculation can then be made as mentioned in
the 4200 KHz case.

The connection from the aerial to the transmit-
ter is best made with a direct and short con-=
nection from the aerial outlet on the transmit-
ter to the aerial feed-through.

It is not always practicable to do this, often it
is nessesary to use a piece of coaxial cable from
the feed-through to the transmitter.

The length af the coax cable shall under all cir-
cumstances be as short as possible and never lon-
ger than 3 meters. By using longer lengths of co-
ax cable, the transmitter efficiency is degraded
significantly, because of the high circulating
currents caused by the coax cable capacity.

It is advisable always to use a heavy size of
coax cable for example the RG-8-U type.

When using coax cable, the screening hose must
be connected to the earth point at the trans-
mitter, preferably directly to the copper band.

Where, because of special reasons, the use of a
longer length of coaxial cable cannot be avoided
it can often be of advantage to use the coax
cable without the screening hose, but with the
isolating material still in place. This will
keep the aerial capacitance down.

2. F. EARTH CONNECTION

To ensure maximum radiation from the transmit-
ter, the set must be equipped with an effective
earth connection.

Use the ships keel, the hull on a steel ship, or
an earth plate mounted under water line on the
hull exterior.

The connection from the transmitter to the earth
is made by a copper band 50 to 100 mm wide, de-
pending on the total distance from the transmit-
ter to the earth. Use 100 mm in case of a long
distance.

In case of using external earth plate, the size
of this is 1 x 1 meter.

To obtain the best duplexing quality from the set
it is sometimes necessary to equip the receiver
with a separate earth connection. This is pos-
sible as the earth connector has been brought

out separately and isolated from the cabinet.

Even the earth connection for the receiver must
be made of copper band of the same size as used
for the transmitter.



2. G. RECEIVING AERIAL

Both whip and wire aerials can be used as recei-
ving aerial.

Normally a length of e.g. 8 to lo meters will do
very well.

Don't use very long lengths of coax cable connec-
tion between receiver and aerial inlet.

Remember to tune the aerial trimmer in the recei-
ver input circuit both when the receiver is in-
stalled the first time, and when it is reinstal-
led after repair or maintenance.

Instructions for tuning the aerial trimmer are
found in the section "FINAL TESTS CHECK-UP".

POWER CONNECTOR

TRANSMITTER FUSE —

POWER SUPPLY-

LOCATION OF
CONNECTORS

EXTERNAL LOUDSPEAKER

RECEIVER FUSES

2. H. ACCESS TO THE
CONNECTORS

There is easy access to the connectors when the
receiver is removed from the cabinet. Both the
power connectors and the jack for external loud-
speaker, is placed on the power supply which is
placed just behind the receiver.

Connectors for wire aerial, DF-aerial and earth
connections are located on the rear side of the

receiver. The main connector for the receiver is
also placed on this place.

—TRANSMITTER AERIAL

EARTH CONNECTOR
(on side of case).

v— WIRE AERIAL
—EARTH

—D.F. AERIAL

RECEIVER.



2. J. FINAL CHECK

This section outlines the ordinary procedure.
When there is reason to suspect degraded per-
formance reference is made to the chapter dea-
ling with maintenance, trouble shooting, re-
pair and alignment.

Before finally connecting to the supply, mea-
sure the DC voltage with a DC voltmeter and
check that the set has been converted to the
correct value (12 or 24 volt)

Converting instructions are given in chapter
2.E.

Connect the aerial, and earth leads to the
transmitter and receiver, also connect the
microtelephone and possibly extra loudspea-
ker.

After about lo minutes, when the oven has
been heated , the transmitter and receiver
are placed to ON positions.

TRANSMITTER

Place the loading to position 2 and tune the
transmitter to the lowest channel frequency.

Tune aerial current to maximum and correct
the loading to the position where the loading
meter pointer is at center reading.

Write the loading letter found by the above
procedure in the circle of the frequency win-
dow on the channel dial,

Find the loading figure for each channel by
using the method outlined above.

Place the channel dial in its normal position.
RECEIVER.
Remove the receiver from the cabinet but lea-

ve all connections on their place (aerial and
earth leads).

2. K. ADDING A NEW CHANNEL

The following points must be executed:

TRANSMITTER .

Insert a new crystal in the socket.

Write the channel frequency on the channel dial.
Preset the tank circuit.

Find the correct loading.

Adjust crystal frequency.

RECEIVER.
Insert a new crystal in the socket.

Adjust crystal frequency.

Remove the top cover from the receiver and
find the aerial trimmer. See also instructions
on top cover.

Place the receiver on the 2182 channel and
listen for traffic.

Tune the aerial trimmer for max. signal stren-
gth indicated as max. deflection on the "S"
meter.

If no traffic is at hand, it is also possi-
ble to tune the aerial trimmer for max. noi-
se heard in the loudspeaker.

Replace the top cover and the receiver into
the cabinet.

Make a listening test on the additional chan-
nels to make sure that the receiver is work-
ing properly.

Also try the whole set in real communicati-
on with a coast station.

permeabillity

tuning ecircu

RECEIVER TOP VIEW SHOWING AERIAL TRIMMER.

TRANSMITTER.

The crystal is inserted in an empty holder. The

holder number is printed on the crystal board.

Write the channel frequency in the correspon-
ding frequency window on the channel dial.

The crystal frequency is calculated

after the following method:
fx = 8700 KHz - fa KHz.

fx

[

crystal frequency.
fa = transmitting frequency.

Example:
transmitting frequency: 2182 KHz.
fx = 8700 7 2182 = 6518 KHz.
Crystal frequency = 6518 KHz.

-l



The tank circuit has to be tuned to one of four RECEIVER.
ranges.
The new crystal is inserted in an empty holder.

This is done by placing a tap on the P-A pre-

tuning board in one of four positions named A, Write the channel frequency in the correspond-
B, C and D. ing frequency window on the channels dial.
The four frequency ranges are the following: Use the method for calculating the crystal fre-

quency as described for the transmitter.
Ranges. Transmitting frequency.
Place the channel selector on the new channel,
A 1600 to 1859 KHz. and be sure that the automatic system is work-
ing on that channel too.

B 1850 to 2350 KHz.
Control the channel frequency.
C 2350 to 3loo KHz.
Place the receiver on SSB reception and place
D 3100 to 4200 KHz. the clarifier on center position.
Example: Feed the signal from a signal generator to the

aerial input and tune the generator to the signal
frequency plus 1 KHz either by using a counter
or a synthesizer. ’

transmitting frequency: 2182 KHz.

Assume that the crystal has been placed
in holder number 3, find the tap with

number 3 and place the tap in range B. Count the beat note heard in the loudspeaker and

tune the trimmer just beside the new crystal un-

To find the correct loading letter, tune the tra- til the counter reads looo Hz.

nsmitter on the new channel with the loading set

o T T e T POWER AMPLIFIER PRE-TUNING

Tune the aerial current for max. and find the lo-
ading position where the loading meter pointer is
at center reading.

This is the right loading. Write the letter in
the circle of the window indicating the frequen-
cy on the channel dial.

Control the crystal frequency by using a counter.

This is done by transmitting A3H without modula-
.tion and péaking up the signal by the counter.

If the transmitted signal is not correct, it is
possible to adjust it by turning the trimmer pla-
ced just beside the crystal holder on the crystal
board.

CRYSTAL HOLDERS
16 to 3o=\

lCRYSTAL TR IMMERS

CHANNELS DIAL CRYSfAI;oH%D_gS

The channels dial is made in the form of a strip
which can be drawn out to make it possible to
write the channel frequencies and loading figu-
res in their respective windows.

The dial can be removed from its normal position
with a pair of pliers.

& it o 86 P
Replacing and adjusting the dial is done by sli- P . ‘
ding it into position with the CHANNELS-SWITCH TR CRYSTAL BOARD
in the fully anti clocwise position (2182) and

adjusting it so the dial pointer is just in cen-
ter of the 2182 window.

CHANNEL NUMBERS
/ \
2 4
1988 3149
Loap 2 |lLoap 5
21822276 || 1893
Loap 3 [LoaD 4 [ LoaD 3
1 3 5
N i -
CHANNEL NUMBERS

The channels dial is made of a material which is
easy to write on with a pencil. The above example
illustrates how this can ke done.
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TRANSMITTING
AERIAL

RECEIVER
WHIP AERIAL
J——

R —

LOOP AERIAL

—

i | 1M

/)
S|
‘ CABLES
\ FROM RECEIVER
\ AND D.F. AERIALS
.\\
\\
|
\\\[
L
= | rom |
T T = NN \k§ CONDUCTORS INIR
-— l
NN 114 D
\<\ & //
A )
= = o il | |/ Cl
N N

BATTERY
12 OR 24
VOLT

To allow free air circulation through the

set it is nessesary to keep at least 15 mm
free air space under the bottom and behind
the cabinet.

TYPICAL MARINE

EARTH CONNECT ION
COPPERBAND 50 TO loo M.M.
TO KEEL, EARTHPLATE OR
STEEL HULL

(KEEP AS SHORT AS POSSIBLE)

N e —

INSTALLATION
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VAR IABLE
CAPACITOR

CRYSTAL OSCILLATOR (ovn)

WIRE AERIAL

EARTH

DF =AER IAL

COMPARATOR

I MULTI CONNW

FUSES

TOP VIEW

CHANNELS CRYSTAL
BANK

REAR VIEW

[ LOW FREQUENCY AMPLIFIEEJ

FIRST AND
SECOND
MIXERS
BANDS UNIT

AM AND SSB-FILTERS
IF -AMPLIF IER
AGC AND DETECTORS

BOTTOM VIEW

8700 KHZ AMPLIFIER
AND DIVIDER BY 14

LOCATION OF MAIN PARTS IN RECEIVER
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TOP VIEW

AERIAL CURRENT

-/// TRANSFORMER

SERVICE SWITCH

REAR VIEW

| DRIVER

REGULATOR

SCREEX GRID

TUNING CONDS.

PA-STAGE

CHANNEL CRYSTALS

PA-CCARSE
TUNING

PRE SET

PHASE DETECTOR

NEGATIVE GRID VOLTAGE
PRE SET

METER CENTERING

DRIVE LEVEL
PRE SET

CARRIER BALANCE

SSB EXITER

SSB SIGNAL LEVEL

CARRIER
RE-INSERTION LEVEL

LOCATION OF MAIN PARTS IN TRANSMITTER
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ON/OFF: PCWER RED. BOTTOM VIEW

T
AND SIMPL/DUPL. LOADING SWITCH AERTAL VAR IOMETER

MODE SWITCH i
PA-TUNING CONDS. , \.

Bk

RESISTORS FCOR SG.|LJ
REGULATOR

| _

PA-HF CHOKE

A NING {
CRYSTAL OSCILLATOR (ovn) ggﬁf{g TUNING il ,

SERVICE SWITCH

MIC. AMP. ALARM
GENERATOR SIMPLEX/DUPLEX.

AERIAL RELAY.

HLaEM CHAMNELY
Sl

AERIAL CURREMT

IMPLES  OFF
RUPLES % T

LTI FMAKLIAL
FUNIHG TG

FUMCTION TRE&NSMISBION
MOBE

LOCATION OF MAIN PARTS IN TRANSMITTER




14

TOP VIEW

BATTERY CONVERTER REGULATOR | MULTI CONNECTION
CONNECT ION TRANSISTORS TRANSISTORS TO TRANSMITTER

FUSE POWER TRANSFORMER EXTRA LOUDSPEAKER
JACK SOCKET

SIDE VIEW

LOW VOLTAGE
REGULATOR

HIGH VOLTAGE

12/24 VOLT LINKS RECTIFIER

CONVERTER RELAY ‘\\\1\

INPUT FILTERS

LOCATION OF MAIN COMPONENTS IN CONVERTER
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2L.CONVERTING FROM 24VOLT TO 12VOLT OPERATION
RECEIVER | T ——

.

RECEIVER [—.
TOP VIEW !

THE FOLLOWING CHANGES MUST BE MADE.

1. SHORT OUT THE RESISTOR R1 (22 OHM 9 W) ———=p=
IN OVEN HEATER.CIRCUIT.

2. TRANSISTOR T7,2N3055: CONNECT EMITTER
TO BASE BY MOVING LEAD FROM TERMINAL
10 TO 11. (ON MODULE II5)

3. BRIDGE TERMINAL 9 TO 10. (ON MODULE II5)

RECEIVER REAR LF-AMPLIFIER AND

SIDE VIEW N\ | POWERSUPPLY

e | 9

S )

2N3055 7 2N 3055 . 7
1 conNECTIONS 11 CONNECT IONS
24 VOLT FOR 12 VOLT FOR
MODULE II5 MODULE II5

W = &

Qooo 66006@

@ooo‘cgoo‘ég
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TRANSMITTER

CONVERTING THE TRANSMITTER FROM 24 VOLT TO 12 VOLT DC.

THE FOLLOWING CHANGES MUST BE MADE:

1.REWIRE TUBE FILAMENTS FOR PARALLEL OPERATION 4.SHORT OUT WITH JUMPER WIRE RESISTOR R 22

(CONNECTED IN SERIES FOR 24 V DC OPERATION)

2.SHORT OUT WITH JUMPER WIRE RESISTOR R 51

(22 OHM 9 W) SERIES RESISTOR OVEN HEATER
( MOUNTED ON THE CHASSIS).

(330 2 W) SERIES RESISTOR FOR RELAY RE 1. 5.SHORT OUT WITH JUMPER WIRE RESISTOR R1

(MODULE IO3

3.SHORT OUT WITH JUMPER WIRE RESISTOR R 52
(120HM 5 W) SERIES RESISTOR FOR 5 VOLT 6
POWER SUPPLY ( MODULE IO03 .

( 330 OHM 2 W) SERIES RESISTOR FOR RELAY
RE 1 ( ON MODULE I0I).

.SHORT OUT WITH JUMPER WIRE RESISTOR R 29

( 15 OHM 16 VW ) SERIES RESISTOR FOR FILAMENT.

FILAMENT SERIES RESISTOR
SHORTED OUT WITH JUMPER
WIRE AS SHOWN FOR 12 VOLT
OPERATION { POINT 6 ABOVE).

v POINT 1. ABOVE
| REMOVE 24 VOLT JUMPER FROM 8 - 9.

1 2 34 56789 10111213 SOLDER JUMPERS BETWEEN 7 AND 8
! LA S I O O AND 9 AND 10 FOR 12 V. OPERATION..
7=
[o] i
o @ ooo@oo,pvo\eoog
\ N/

TRANSMITTER SHOWN
FROM REAR VIEW



TRANSMITTER
BOTTOM VIEW

JUMPER WIRE ACROSS
THESE 2 POINTS FOR
12 VOLT OPERATION
(SERIES RESISTOR FOR
5 VOLT POWER SUPPLY)

S

(5]

[¢]

[¢)

1o

3 JUMPER WIRES b | o

TO BE PLACED AS o
SHOWN FOR 12 VOLTS C

OPERATION 4%

EXISTING JUMPER
WIRE FOR 24 VOLTS
SHOWN DOTTED

TO BE REMOVED

JUMPER WIRE ACROSS JUMPER WIRE ACROSS
330 OHM RESISTOR 22 OHM. 9 W RESTISTOR

POWER SUPPLY | - FOR 12 VOLT OPERATION FOR 12 VOLT OPERATION
OTTOM VIEW

e oo e s TRANSMITTER
FOR 12 VOLT OPERATION. l l TQP VEEW

POWER AMPLIFIER =
PRE-TUNING <

CHANNELS
CRYSTAL BOARD
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Conditional to the permanent improvement of our products, the delivered sets may slightly differ from this

declaration.

3. Technical Data:

General:

Modes of operation Simplex/Duplex

Power supply standard 12/24 volts d.c. battery
+25% —159%

consumption on 24 volts
operation:

receive: approx. 1 Amp
stand-by: approx. 3 Amps
transmit/receive

(duplex operation):
approx. 15 Amps

via additional
power supply 110/220 volis a.c. = 10%
consumption:

approx. 350 VA

Dimensions and weight Height: 325 mm
Width: 497 mm
Depth: 270 mm
Weight:  approx. 35 kg

Transmitter:

Frequency range 1.6 — 4.2 MHz

Frequency tolerance
Frequency incon-
stancy at an ambient
temperature between
+10° C and +40° C short term (15 min) < 25 Hz

at an ambient tem-

perature of +25°C long term (1 year) < 75 Hz

Types of emission
Spotfrequencies
Power output
Power reduction
Antenna impedance

Audio response

A.f.-distortion

Intermodulation
products

Spurious and r.f.
harmonic suppression

Carrier suppression

Residual F. M.
Ambient temperature
Warm-up period
Power amplifier tubes

Crystals used

Two-tone alarm
generator

A3H, A3A, A3J (USB)

30, crystal-controlled

200 watts p.e.p.
selectable: 50 watts p.e.p.

10 Q + 150 pF
20 @ + 300 pF

< 6 dB (350—2700 Hz)
< 10%

out of band:

3rd order:

= 30 dB below p.e.p.
5th order:

= 36 dB below p.e.p.
7th order:

= 43 dB below p.e.p.

= 40dB

A3H = 5— 6dB below p.e.p.
A3A = 16 = 2dB below p.e.p.
A3J = > 40dB below p.e.p.

< £ 10 Hz
—-15°C to +55°C
35s

3xTT 22
HC—-6-U

incorporated
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Multichannel-Receiver:

Frequency range

Frequency stability
frequency incon-
stancy in any 15 min.
period with constant
ambient temperature
and a supply
variation of + 10 %

in the temperature

range 0°C to +40°C< +

Modes of reception
Sensitivity

Selectivity

Crossmodulation

Intermodulation

Blocking

Image rejection

Intermediate
frequencies

I.f.-rejection

Automatic gain control
(AGC)

Time constants

Clarifier

Carrier insertion
(crystal-controlled)

Audio output
built-in ioudspeaker
external speaker
earphones

1.6 — 4.2 MHz
30 channels, with automatic
tuning of the pre-amplifier

< 4+ 20 Hz

100 Hz
A3, A3H, A3A, A3J

A3: < 5 uV for 10 dB
signal/noise ratio

A3H, A3A, A3J:
< 1.5 uV for 10 dB
signal/noise ratio

A3:
6 kHz bandwidth at —6 dB
20 kHz at —60 dB

A3H, A3A, A3J:
2.7 kHz bandwidth at -3 dB

Interference of unwanted
carrier 20 kHz off-tune 90 dB
above 1 uV, is > 30 dB
below standard output

20 dB below standard
output for two spurious
signals each of 90 mV

unwanted carrier

20 kHz off-tune, 100 dB
above 1 uV effects output by
< 3 dB (wanted signal 60 dB
above 1 uV)

> 80dB

1st if. = 8.7 MHz
2nd i.f. = 580 kHz

> 86 dB

< 0.5 dB change of the
output-level, for a 50 dB
increase of the input signal

attack: 15 m sec
decay: 3 sec

+ 200 Hz
580 kHz

max. 2 watts into 8 @
2 watts into 8 @
1 mW into 2000 &

Audio response

Radiation

Antenna input

Antenna input for
D.F. equipment

< 3 dB (300 Hz — 4 kHz)

typically: 20 - 102 watts
max.: 400 - 1072 watts

10 @ / 250 pF (standard)
2—40 @, tunable to
100—400 pF

19,8 uH

Continuously tunable receiver:

Frequency ranges

Modes of reception

Sensitivity

Selectivity

Image suppression

1. 200— 525 kHz
2. 525—1600 kHz
3. 1600—4200 kHz

A1, A2, A3

range 1:
A1 < 5 uVfor

10 dB signal/noise ratio
A3 = 15 uV for

10 dB signal/noise ratio

range 2:
Al < 5 uV for

20 dB signal/noise ratio
A3 < 15 uV for

20 dB signal/noise ratio

range 3:
A1 < 5 uVfor

20 dB signal/noise ratio
A3 < 15 uV for

20 dB signal/noise ratio

AM (A3): 6dBat— 6kHz

60 dB at —20 kHz
Al: 3dB at2.7 kHz
= 40dB

Intermediate frequency 580 kHz

I.f.-suppression

Automatic gain control
(AGC)

Time constants (A3)

A.f.-output
built-in loudspeaker
external speaker
earphones

Audio response

Radiation

= 50dB

< 0.5 dB change of the ouput
level for a 50 dB increase of
the input level

attack: 50 m sec
decay: 0.2 m sec

max. 2 watts into 8 Q
2 watts into 8%
1 mW into 2000 @

< 3dB (300 Hz — 4 kHz)

typically: 20 - 1012 watts
max.: 400 - 1012 watts
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4. B. TECHNICAL DESCRIPTION,

TRANSMITTER

This technical manual describes the SSB-radiotele-
phone type RT 101. Information is provided to allow
qualified service technicians to maintain and repair
the equipment.

The complete station consists of the transmitter,
the power supply, and the receiver housed is one
common cabinet.

The receiver and power supply are fully transistori-
zed, and the transmitter is transistorized up to the
power amplifier which uses three tubes connected in
parallel.

The SSB-Exciter.

The transmitter is designed as a filter type trans-
mitter. The carrier wave signal is generated in a
crystal oven oscillator on the frequency 8700 KHz.

This signal is fed to a balanced mixer. The mixer

is a part of the SSB-exciter. The balanced mixer
receives in addition to the carrier signal, an au-
dio signal from the microphone via it’s amplifier,
On the same printed circuit T3, a two tone oscil-
lator and an alarm signal generator are also mounted
both signals can be connected to the balanced Mixer
through the MODE SWITCH

A DSB signal without Carrier is produced in the
mixer., This signal is fed through a SSB filter
which attenuates the lower sideband by about 20
db. From the filter the signal is fed to an HF
clipper where the USB signal’ is clipped up to 20
db. The clipped USB signal amplitude is now almost
independent of the microphone signal amplitude and
is, with nearly constant amplitude, fed to one fur-
ther SSB filter. This filter only allows the wan-
ted SSB frequency range to pass so that the trans-
mitted signal is in strict accordance with the
requirements of the authorities.

The USB signal from the SSB filter is then fed to
the ""MODE'" selector where one of the trans-
mission types A3H, A3A or A3J is selected. The
"MODE" selector chooses the right relation ship
between carrier and sideband power in these three
transmission modes.

After the "MODE" selector the SSB signal is ampli-
fied to a level of about 100 mV. After this ampli-
fication the SSB signal is ready to be converted to
the right transmission frequency and is, therefore,
fed to the DRIVE-module.

THE DRIVE MODULE

In this module a conversion between the SSB signal
at 8,7 MHz. and the signal from the channel crystal
050111at0r is performed. The channel oscillator can,
depending on the wanted transmlttlng frequency, be
brought to operate in the frequency range 7,1 to
4,5 MHz. The difference fregnency will then lie in
the frequency range 1,6 to 4,2 MHz.

In the driver the signal from the crystal oscil-
lator is first fed through a high-pass filter to
prevent any unwanted feedback from the transmit-
ter's power amplifier in the transmitting frequ-
ency range 1,6 to 4,2 MHz.

After this filter the signal is amplified and fed
through a low-pass filter which removes unwanted
harmonic products from the channel signal to a-
void unwanted mixing products in the following
wide band mixer.

In the mixer the channel signal 7,1 to 4,5 MHz.
is mixed with the 8,7 MHz. SSB s1gna1 The dif-
ference hetween those two signals, 1,6 to 4,2
MHz. is fed through a low-pass filter to the
driver pre-amplifier. This amplifier is working
as a wideband amplifier in the frequency range
up to 4,5 MHz. and amplifying the signal suffi-
ciently to drive the driver output stage.

In the driver output amplifier the signal is
amplified to an amplitude of about 40 Volt peak
and is thereby ready to drive the transmitter
linear output amplifier.

THE POWER AMPLIFIER

The power amplifier is equipped with tubes.
Three tubes are connected in parallel.

The signal from the driver is fed to the three
tube grids in parallel and is amplified up to
a level of about 250 W PEP. The tubes are deli-
vering the amplified signal across a resonant
circuit. The circuit is connected as a paral-
lel circuit, and the aerial tuning system is
conne&ted to a tap on the coil at the correct
impedance.

The connection is made through a switch which
can be operated from the front panel and is
marked "LOADING".

The aerial reactance is matched by means of

a variometer (variable coil) which can also

be operated from the front panel and is marked
"AERIAL TUNE".

AUTOMATIC TUNING

Automatic tuning is used in the transmitter
output stage. The system performs a coarse and
fine tuning. The coarse tuning is guided from

a patch beard where, dependent of the wanted
transmitting frequency it is possible to pro-
gramme the tuning, channel by channel.

The coarse tuning is performed by HF-relays
which can switch L and C in and out of the pa-
rallel resonance circuit.

The fine tuning is performed by a motor driven
variable condenser. The motor is driven through
a servo amplifier on the basis of a signal from
a phase detector, which is measuring the phase
between the delivered grid alternating voltage
and the anode alternating voltage.

The coarse tuning is therefore, made at the same
time as the channelswitching, and the fine tuning
is performed by turning the "MODE" selector to
position "TUNE". In this position the power am-
plifier is driven by a two-tone SSB signal and
the automatic tuning is performed with the aeri-
al automaticaly disconnected. In position "TUNE"
manual tuning of the aerial is also made.

A blue lamp on the front plate indicates that
the automatic tuning is in operation. When the
automatic tuning has ended, it is indicated by
a yellow lamp and this shows that manual tuning
of the antenna current can be started.

THE AERIAL CIRCUIT

The transmitter is designed always to be con-
nected to a capacitive aerial and is. therefore,
equipped with a variable coil which can be tuned
to compensate for the aerial capacative reactan-
ce.

Through a tap on the PA coil the real part of
the aerial can be matched and through this, the
PA stage can be loaded correctly When the auto—
matic tuning is operating, the aerial is auto-
matically disconnected . The aerial current is
detected by the aerial current detector and is
indicated by a moving coil instrument on the
front panel.

THE MICROPHONE AMPLIFIER

The signal from the microphone is fed through
the microphone transformer to a low-pass filter
and from this to an emitter follower which is
feeding the signal direct to the SSB exciter.
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THE TWO TONE TEST GENERATOR

When the transmitter is tuned, it is driven by
a two-tone signal with the frequencies of 1200
and 2400 Hz.

The signal on 2400 Hz. is generated in a free
running multivibrator. From this the signal is
fed to a dividing stage and is divided by twoc
to the frequency 1200 Hz. Both signals are fed
through a resistance network to a common ampli-
fier, which the "MODE" switch in position"TUNE"
counects the two-tone signal to the microphone
amplifier input.

THE ALARM SIGNAL GENERATOR

The alarm signal is generated in two unijunction
oscillators on the frequencies 4400 HZ. and 2600
Hz. The frequencies are both divided by two and
after the division as square wave signals with
the frequencies 2200 Hz and 1300 Hz.

A third unijunction oscillator generates 250
msec. pulses. The pulses are fed to a binary
stagelwhich alternatively switches two further
dividers at 250 msec. intervals thus giving
alternating two tones at 2200 Hz and 1300 Hz.

By this the alarm signal is produced with right
characteristics and is fed through two gates

to a common amplifier and then, with the '"MODE"
selector in position ALARM TEST to the micro-
phone amplifier input.

By means of a divider with a division ratio of
192:1 which is connected to the 250 m sec. gene-

rator a stop signal is produced after about 45
sec.

This signal stops the transmission after the
alarm signal hav been transmitted for the re-
quired 45 sec. period by disconnecting the

two gates from the common amplifier and in-
stead connecting the driver to the transmitter
through the Keying system.

When the alarm signal generator has ended a
transmission, it can be started again by pushing
the red ALARM button on the front plate. The a-
larm push button activates the reset generator
so it resets all the integrated dividers to
zero position and returns the stop/start cir-
cuit to start position.

KEYING CIRCUIT

Through the switch in the microtelephone

two relays are operated, one in the power con-
verter and one in the transmitter. The relay
in the transmitter is connecting the +9 Volt
power supply to the 8,7 MHz. oscillator, the
SSB generator and to the driver. A second

set of contacts disconnects during transmis-
sion any connected loudspeakers. The LF sig-
nal, in position simplex, is connected to

the earpiece of the microtelephone from the
same sourie as the loudspeaker and is, there-
fore, also disconnected when transmitting
simplex. When transmitting duplex, the LF

to the earpiece is connected to a point be-
fore relay contact and is, therefore, not
disconnected when transmitting.

THE TEST CIRCUIT

By means of a switch mounted on the right
chassis frame, the moving coil instrument
which is used for aerial current measure-
ments can be switched to check different
important currents and voltages. The switch
is a labelled showing at which point the
measurement is being made.
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INTRODUCTION

The R 101 is a single and double sideband radio-
telephone receiver for telephony communication
in the 1,6 to 4,2 MHz coastal telephony band.
The receiver is crystal controlled and has a
total of 30 channels.

The receiver is designed for reception of sig-
nals of type A3, A3H, and upper sideband A3A
and A3J. In addition to the 30 crystal control-
led channels in the coastal telephony band the
receiver is also equipped with facilities for
continuous tuning of the long, medium and short
wave bands. It can also be used as a direction
finding receiver in LW, MW, and SW bands in
conjunction with either a ferrite or a loop
antenna,

By using a very selective automatic ally tuned
band-filter in the front end of the receiver
and by feeding the signal direct to a balanced
field effect mixer without using a HF amplifier,
the receiver has been provided with first-class
duplex facillities.

Adding new channels to the receiver is very
simple. The only adjustment required is adjust-
ment of the crystal frequency. The crystals are
accessible after removal of the top cover pla-
te of the receiver. Crystal trimmer capacitors
permit making correction for the natural ageing
of the crystals which might otherwise bring the
frequencies outside the specification limits in
a few years.

The receiver is fully transistorized, it can be
powered from either 12 or 24 Volt DC.

A monitoring loudspeaker is built-in and an ex-
ternal loudspeaker can be connected if required.

4. D .TECHNICAL DESCRIPTION

RECEIVER

Construction.

The receiver is built on a sturdy chromatized
steel chassis which is designed so that it pro-
vides RF-screening between the various receiver
sections. The chassis has 2 outside cover plates,
top and bottom. These provide internal screening
in the receiver as well as protect it from di-
rect signal pick-up from outside.

The front panel is electrically insulated from
the chassis.This feature permitsconnecting the
chassis to a separate earth when receiver is
mounted in the same rack as the transmitter.

The receiver is divided into 8 modules, all
built on printed circuit boards. The bands sec-
tion, intermediate frequency amplifier and di-
vider modules are located underneath the chassis.
The channel crystal board, crystal oven and au-
tomatic tuning (motor board) is located on the
upper side of the chassis. The audio frequency
amplifier and comparator modules are located

on the rear side of the chassis. Also power and
aerial connectors are located on this part of
the chassis.

Circuit description, general,

The circuit diagram is divided into a wiring
diagram showing interconnections between the
individual modules, and circuit diagrams of
individual modules.

The mode of operation is apparent from the
block ‘diagram which shows the signal path
and the process of frequency generation re-
spectively.

The dimensions match a 19 inch standard rack,
and the receiver is intended for mounting in
the same cabinet with the type T 101 trans-
mitter.

When so mounted, the receiver and transmitter
in conjunction with the transmitter power
pack constitute the RT 101 transmitter/recei-
ver combination.

The receiver is also available as a separate
cabinet model.

The signal from the wire aerial is fed via
the DF-switch in module, II7 to the bands
module II8, where in position channels it
is fed to the automatically tuned band-pass
filter.

From the filter the signal is fed back to the
bands unit II8 to the first mixer where it is
mixed with a signal from the channel crystal
oscillator up to the first intermediate frequen-
cy on 8700 Khz.

From the IF-filter the 8700 Khz. signal is fed
to the secound mixer and mixed down to the second
intermediate frequency on 580 Khz.

The oscillator signal for this mixing procedure
is produced in the oven oscillator module II9:
at a frequency of 8120 KHz. The frequency of
this signal can be varied by an amount of = 200
Hz. to satisfy the requirement for a clarifying
function. The signal from the 8120 Khz. oscil-
lator is fed to the divider module II6, and af-
ter amplification here it enters into the second
mixer.

The second mixer is connected to a pre-filter
at a frequency of 580 KHz. This filter serves
to attenuate signals from adjacent channels
to a low level to avoid interference in the
following 580 KHz IF-amplifier.

The signal at 580 KHz. is fed to an amplifier
which is a part of the IF-module II7. From this
amplifier the signal can be switched to either
a SSB-crystal filter or to an AM-filter. The
output from the filters can then be diode swi-
tched to the input of the following IF-ampli-
fier.

The IF-amplifier cousists of 2 AGC regulated
wide-band-amplifiers. They are delivering the
amplified 580 Khz. signal to both the FET-pro-
duct detector and to the AGC-amplifier and AM-
detector.

The product detector receives its carrier fre-
quency signal from the divider module II6 where
the 8120 KHz. signal is divided by a ratio of
14:1 down to 580 KHz. After filtering and amp-
lification the signal is fed to the product
detector,

The audio frequency signal from the two de-
tectors AM and SSB, are then by means of the
switches AM or SSB fed to a pre-amplifier.
After this amplification the audio frequency
signal is fed to the volume control and then
to the AF-amplifier module IIS.

In the AF-amplifier the audio frequency signal
is amplified to a level of about 5 Watts and
then brought to the internal loudspeaker and to
the socket for connection to the transmitter
and external loudspeaker if applicable.

On the AF-module II5, are also located the
necessary components for the power supply
voltage regulator. This regulator delivers

both 12 and 9 Volts regulated for the diffe-
rent modules of the receiver.
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The AGC system receives a DC voltage from AM
detector diode. This DC voltage is amplified
in a two stage DC amplifier and through a dio-
de system fed to an emitter follower which
drives the two regulated transistors in the

LF amplifier. The AGC system has a very fast
rise time ard in SSB mode, a slow decay time

When using the receiver as a tunable recei-
ver, it operates as a single conversion recei-
ver only using the second mixer. By switching
to one of the continuous bands the aerial is
disconnected from the channels band filter

and connected to one of the bands input reso-
nance circuits relevant to the selected band,
at the same moment the oscillator input to the
mixer is switched from the 8120 KHz. crystal
oscillator to a variable oscillator. The fre-
quency from this oscillator and the resonance
of tuned circuit between the aerial and the mi-
xer is controlled maunually by the Bands Tuning
knobk and the receiving frequency is indicated
on the slide rule type dial.

When switching the receiver to DF, the wire uze-
rial is disconnected and the signal from the
BF-aerial, through its amplifier, is coannected
to the bands input circuit instead of the wire
aerial.

In the DF position the receiver is using the
high selectivity of the SSB-crystal filter and
the linearity of the product detector. Also the
AGC is disconnected in this position.

The automatic tuning system, which tunes the
front-end band-filters when using crystal con-
trolled channels, uses a system where an oscil-
lator operating at a frequency equal to the
resonance frequency of the bhand filters.is com-
pared with the crystal frequency, and the infor-
mation obtained from this comparison is used to
drive a motor connected to the tuneable band fil-
ter and thereby correcting the frequency of this
and the reference oscillator to coineide with
the receiving frequency.

By using a system where the reference oscilla-
tor is running at the same frequency as the band-
pass filters the problem with tracking is elimi-
nated.

The system is located on two modules, one con-
taining the frequency comparator and one con-
taining the band-pass filter, motor and the
mixer for the chaunels crystal frequency.

The comparaior receives two signals, one from
the reference oscillator and one from the chan-
nel crystal oscillator mixed with 8700 KHz. by
this, giving the same frequency as the referen-
ce oscillator, ( 7100 to 4500 KHz. mixed with
8700 KHz. gives 1600 to 4200 XHz.) When the
comparator, which is built up of integrated cir-
cuits, receives the two signals, it compares
them, and on kasis of this it controcls the di-
rection of the tuning motor (left or right).

As the reference oscillator is tuned to the
same frequency, as the mixing product, derived
from the mixing between the chanrels oscillator
frequency and the 8700 KHz oscillator, a stop
pulse is given from the comparator, but bhecause
of the high running speed of the motor, the
band filter is tuned to a frequency away from
the correct frequency.

Therefore, the stop pulse is hypassed in a lo-
gic system. At the same moment the frequency
from the reference oscillator has passed the
coincidence frequency point the motor is bra-
ked by the reverse polarity information from
the comparator.

This reversing information is also a signal
to a system which lowers the speed of the motor
so that it approachesthe coincidence point at
a much reduced speed.

When the stop pulse again arises, it is allo-
wed to pass the stop information to the vol-
tage regulator on module II3, cutting off the
power to the automatic tuning system.

In the comparator there is a built-in sense
system, sensing the alternating voltage from
the channel crystal oscillator. The Function
of the system is to sense whether the channel
oscillator is oscillating or not, thereby gi-
ving the automatic tuaing system instruction
to tune or not.
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4. E. POWER SUPPLY BLOCK DIAGRAM
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—— s
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AR bl eV
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e —— 85

STABILISER

4. F. DESCRIPTION OF POWER SUPPLY

The Power supply has a two section converter circuit
so that it may be easily changed from 12 volts to 24
volts input and vice. versa.

This arrangement avoids the neccessity of purchasing

a further power supply should the user re-install the
equipment in a vessel with the alternative supply vol-
tage.

For 12 volt use the two sections are connected in pa-
rallel and are re-conected in series for 24 volt ope-
ration.

The Power supply is contreclled by a relay (RE 1).The
contacts of which are in series with the battery sup-
ply voltage.

At the input there is an Input Filter consisting of

2 77 circuits, one for each section, These effective-
ly suppress any noise spikes generated in the conver-
ter and also equalize any transient voltages on the
supply leads.

The main transformer (TR 2) has 6 secondary windings.
Four of these windings each give 250 volts to the fo-
ur rectifier bridges. The output from these four cir-
cuits are series connected to give 1000 volts, the high
voltage requirements

The screen voltage requirements of 250 volts is op-
tained from the bridge circuit nearest to chassis
potential (D 6)

The 5th secondary winding supplies 55 volts which is
regulated and stabilized down to =40 volts for the ne-
gative grid supply.

The 6th and final winding delivers 3o volts center-
tapped which is rectified to deliver +15 volts and
=15 volts relative to chassis and fed to a series
stabilizer which controls the low voltage for the
small signal circuits of the transmitter at +9 volts
and -9 volts relative to chassis.
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