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1.

Introduction

11

The TRP 5000 is a single side band radiotelephone transmitter receiver
combination for duplex, semi - duplex and simplex telephone traffic in
the 1.6 -4 MHz coastal telephone band and in the maritime mobile short
wave bands between 4 and 27.5 MHz. In addition the TRP 5000 provides

f acilities for radiotelegraph and telex transmission and reception

The TRP 5000 is composed of the T5000transmitter power amplifier, the P

5000 (24 V DC) or the P 5001 (AC) power pack, the E 5000 exciter and

the R 5000 receiver. This instruction manual de scribes the Transmitter
Power Amplifier, the Exciter and the Power Packs, while the Receiver is

covered in a separate manual.

The transmitter is fully synthesised and provides keyboard selection of

up to 256 pre - programmed frequencies, which can be freel y distributed
in the maritime frequency bands.

Silicon transistors and integrated circuits are used throughout except

for the transmitter power amplifier stage. These features in

conjunction with the fact that no crystal ovens are used enable the

transmit  ter to be ready for operation within 30 seconds after being

switched on.

The cabinet is a sturdy 19 - inch rack construction containing all

necessary inter - connections.

Because we are constant processing the experience gained during the
production and op eration of our equipment, it is possible for minor
modifications to occur relative to the information given in this
instruction manual. Wherever practicable, however, any corrections will
be listed on a correction sheet at the back of the front cover of th
manual.
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2.  Operating Instructions

2.1 Distress Operation on,2182 kHz
Set controls as fellows:

A SUPPLY to TRANSMIT

BC BANDsto 2182 kHz

D VOLUME clockwise

E SENSITIVITY fully clockwise

F MODE to TRANSMT ALARM

G Press and release ALARM START

The alarm signal is now transmitted for approx. 45 seconds and may be
monitored in the handset earpiece. When the alarm signal ceases depress
handset key and, speaking clearly into microphone, transmit distress
nmessage.

If it is required to repeat the alarm signal transmission, it Is only
necessary to press and release the ALARM START push button again.

An alarm signal transmission may be interrupted at any time by turning the
MODE switch to A3H.

NOTE:Inthe  TRANSMIT ALARM mode on 2182 kHz the power output of the
transmitter is automatically set to FULL POWER SIMPLEX independent of
the setting of the POWER switch.

2.2 Tuning to 2182 kHz

1. Set SUPPLY switch to TRANSMIT.
30 seconds after switching on the transmitter is ready for operation.
2. Set BAND switch to 2182 kHz.
The band - indicator lamp will show constant light indicatingthat2182
kHz is selected. The FREQUENCY NO display will extinguish.
3. Press TUNE button and adjust TUNING control for maximum deflection on
ANTENNA CURRENT meter.
The tuning range on 2182 kHz is reduced so that power is transmitted
even when the TUNIN - G control is not adjusted.

The transmitter is now ready for operation.

NOTE: The type of service used on 2182 kHz is A3H, si mplex. This mode is
automatically selected when the BAND switch is set to 2182 kHz, and the

MODE switch can therefore be set to any position except TESTALARM. The

equipment will also work in the simplex mode even if the POWER switch is

in a DUPLEX position






2.4

24.1

2.3 Tuning to a Frequency Other than 2182 kHz

1.  Set SUPPLY switch to TRANSMIT.
30 seconds after switching on the transmitter is ready for operation,

2. Set BAND switch to any band except 2182 kHz
3. Turn DIMMER control fully clockwi se

4. If FREQUENCY NO display does not show zero, clear display using C key
of keyboard.

5. Look up desired frequency in frequency chart and read Frequency

6. Key Frequency No. into keyboard. The selected Frequency No. will be
displayed.

7. Set BAND switch to position indicated by flashing band indicator lamp.
If no flashing occurs the BAND switch is already correctly set.

8. Press TUNE button and adjust TUNING control for maximum deflection on
ANTENNA CURRENT meter.

9 Select desired type of service with MODE and POWER switches.
Transmitter is now ready for operation

NOTE: Transmission is inhibited if the mode setting does not correspond

with the frequency selected. On radiotelephone frequencies the transmitter

can be keyed only in the mo des A3A, A3J, A3H, and TRANSMIT ALARM. On
wireless telegram frequencies the transmitter can be keyed only in the

modes Al, A2H, and Fl.

Operating Controls and their Functions
The SUPPLY switch has four positions
OFF Receiver and transmitter are switched off.

REGEIVE ONLY  Power Pack is started up and supplies power to Receiver
(and grid bias to transmitter output valves). Remote
speaker of receiver is connected to receiver output.

STAND BY Power Pack supplies power to Receiver, Exciter, b
indicator, and filaments of transmitter output valves.
Remote speaker of receiver is connected to receiver
output.

TRANSMIT Transmitter can be keyed. Remote speaker of receiver is
disconnected.

NOTE:A built - in delay circuit protects the output valv es of the
transmitter from being keyed for the first 30 sec. after switching to
STAND BY or TRANSMIT.

- No

and



2.4.2. The POWER switch has six positions

LOW POWER
SIMPLEX

MEDIUM POWER
SIMPLEX

FULL POWER
SIMPLEX

FULL POWER
DUPLEX

MEDIUM POWER
DUPLEX

LOW POWER
DUPLEX

Transmitter is keyed from handset key, morse key, or

telex equipment dependent on mod e of operation. Receiver

is muted while transmitting.

Transmitter can be driven to approx. 1/20 Of full output
power.

As above, but transmitter can be driven to approx. 1/4 of
full output power.

As above, bu t transmitter can be driven to full power.

Transmitter is keyed constantly in the FI, A3A, A3J, A3H

and TRANSMIT ALARM modes (provided the selected frequency
is in accordance with the mode setting). Receiver is on

but built - in speaker is disconnected.

In the A2H and Al modes the operation is simplex

independent of the setting of the POWER switch.

Transmitter can be driven to full output power.

As above, but transmitter can be driven to approx. 1/4 of
full outp ut power.

As above, but transmitter can be driven to approx. 1/20
of full output power.

NOTE: With the BAND switch set to 2182 kHz, simplex is automatically selected,

independent of the POWER switch setting, and if at the same time

is set to TRANSMITALARM, the transmitter is automatically set to full power.

The MODE switch has eight positions

A2H

Al

F1

TEST ALARM

A3A

A3J
A3H

Transmission of modulated radiotelegraphy. Only the

morse key input is open. The transmitter can only be
keyedifat elegraphy frequency is selected.
Transmission of un - modulated radiotelegraphy. Only the
morse key input is open. The transmitter can only be

keyed if a telegraphy frequency is selected.

Transmission of telex. Only the telex inputs are open.

Trans - mission is only possible if a telegraphy

frequency is selected.

The built  -intwo  tone alarm generator is connected to
the receiver AF amplifier. Transmitter cannot be keyed.
Transmission of single - side band signal with reduced
carrier. Transmission is only possible if a radio

telephony frequency is selected. The transmitter can be

keyed from the hand set key or by setting the POWER

switch to DUPLEX.

As above, but carrier suppressed

As above, but full carrier.

TRANSMIT ALARM The two - tone alarm generator is connected to the

receiver AF amplifier and the alarm generator is ready
for transmission of an alarm signal. The mode is A3H as
above.

the MODE switch
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245

2.4.6

247

2.4.8

2.4.9

The ALARM START push - button is used to start the alarm generator aft er
the MODE switch has been turned to the TRANSMIT ALARM position. The

push - button is depressed and released and the alarm signal will be

transmitted for approx. 45 seconds.

The push - button is also used for starting the alarm generator in the
TEST ALARM position.

The KEYBOARD is used for frequency selection. It controls the frequency
memory. The programmed frequencies are listed in the frequency chart.
Each frequency is supplied with a number and this number is keyed into

the keyboard. The freque ncy number selected is displayed on the
FREQUENCY NQdisplay.

The display is cleared by using the C - key, which resets the display to
zero.

The display extinguishes when the BAND switch is set to 2182 kHz, but

keyboard entry is still possible and the disp lay will show the selected

Frequency No. when the BAND switch is turned away from 2182 kHz.

Ifan un - programmed Frequency No is selected, the display will start to
flash, indicating that transmission is not possible.

The DIMMER controls the inte nsity of the FREQUENCY NO display.

The TUNING control is used for tuning the antenna circuit to maximum
antenna current indicated on the ANTENNA CURRENT meter.

The BAND switch has 16 positions:

2182 kHz The FREQUENCY NO display is extin guished and the band -
indicator lamp shows constant light indicating that 2182 kHz is
selected. The range of the TUNING control is reduced. The A3H,
simplex mode is automatically selected.

Bands A to H cover the coastal telephone band 1.6 to 4 MHz.
The 4 MHz, 6 MHz, 8 MHz, 12 MHz, 16 MHz, 22 MHz, and 25 MHz positions
cover the maritime short - wave bands.

A band indicator lamp at each position shows by flashing light where to
set the BAND switch in accordance with the Frequency No selected. The
light wil | extinguish when the BAND switch is set at the correct
position.

The TUNE push - button is used when tuning the antenna circuit. The
transmitter is keyed and a tune signal is generated. During tuning, the
receiver is muted.






2.4. 10 The CHECK SWITCH is not normally operative. Pulling the switch knob out

2.5

will switch the ANTENNA CURRENT meter to read the voltage or current
selected with the switch. When released, the knob will return to its
original position.

The switch has eight po sitions:

LEVEL Check of anode AG voltage swing

VA Check of anode DC voltage

Vsl Check of screen grid voltage of valve no. 1

Vs2 Check of screen grid voltage of valve no. 2

VG Check of grid bias

11 Check of cathode current of valve no. 1
| 2 Check of cathode current of valve no. 2

VD Check of supply voltage to driver amplifier.

Filter Cleaning

The air filter on the transmitter power amplifier front panel sh ould be
cleaned periodically. The filter element is easily removed without the
use of tools. Wash in warm water and dry thoroughly.






Installation

3.1

3.2

3.3

3.4

Correct installation of the equipment is important for maxi mum performance

and reliability. Antennas and earth connections must be installed with the
greatest care, especially where duplex telephony is desired.

Types of Installation
The TRP 5000 radiotelephone may be powered from either a
24V battery or fr om 110/115/120/220/230/240V - AC mains.

The TRP 5000 is composed of the following units:
For 24V battery operation:

Type T 5000 transmitter power amplifier

Type P 5000 power pack

Type E 5000 / E5001 exciter

Type R 5000 / R5001 receiver

For AC mains  operation (single - phase ortwo - phase):
Type T 5000 transmitter power amplifier

Type P 5001 power pack

Type E 5000 / E5001 exciter

Type R 5000 / R5001 receiver

The units are connected together in the TRP5000 cabinet in which also the
connections to the permanent installation are made.

Removal of units

After removal of the front - panel screws, the units may be pulled out as
far as the built - in stops permit. The cables may be unplugged and the

individual units removed entirely from the cabinet afte r having released

the stop latches. This is done by pushing the unit slightly back into the
cabinet (approx. 10 mm) and pressing the two nylon knobs of the latches at
the sides of the unit while pulling the unit out.

For ease of removal of the units star t with the lowest and proceed
upwards. The reverse order is used when refitting the units.

Mounting the Cabinet

The cabinet is supplied with shock absorbers. The drawing on page3
20showsthe drilling plan for the necessary holes.

Connection to the Permanent Installation

Check that the correct power pack is installed in the equipment and, in

case of AC operation, set f or the correct mains voltage. The drawing of
Terminal strip A on page 3 - 23 shows the marking of the terminals to be
used for t he installation. Necessary cable cross sections are also

indicated. All cables except the transmitter antenna and earth leads are
brought through the cut out in the cabinet rear wall in a loop that is

large enough to take up any play between the equipment and the bulkhead.



A mains switch and fuses are to be provided in the supply leads. External
fuse ratings are listed in Table 3.1.

Power Pack Supply Voltage External Fuses
P 5000 24V DC 50A
P 5001 110V
115V 50- 60 20A
Hz
120V
P 5001 220V
230V 50- 60 15A
Hz
240V
Table 3.1
34.1 Supply Voltage Changing in P 5001 (AC operation) :
Voltage Changing in the P 5001 power pack is carried out by unsoldering
the connections to and between the terminals of the two transfo rmers

265 Tl and 265 T2.

The necessary connections are shown on the diagram of P 5001.
When changing voltage it is also necessary to replace the fuse in the
power pack input lead. Fuse rating is given on the P 5001 diagram.

3.5 Earth Connections

As the transmitter earth connection is always a part of the total

antenna system, it is of the utmost importance that the earth

connection is constructed to have the smallest possible RF - impedance.
Losses in the earth connection will result in a decrease in radiated
power which means that the range of the transmitter will be reduced. A

poor earth connection will further impede or even make duplex

communication impossible.

351 Transmitter Earth Terminal:
The transmitter earth terminal is located on the t op of the cabinet.

3511 Steel Ships:
From the transmitter earth terminal a 100x0.5 mm copper strap is run
un- interrupted to two 1/2 " bolts welded to the hull as close to the
equipment as possible






3.5.1.2

5.2.2

Wooden Ships:

From the trans mitter earth terminal a 100x0.5 mm copper strap is run,

preferably uninterrupted, to an earth bolt welded to an earth plate
having a minimum area of 1 m2 mounted under the water line. Should it,
however, be necessary to break the copper strap, for example

through a deck, two 1/2" bolts should be used for this feed through.

The copper strap should then be continued below deck, after connection
to the same two bolts.

The copper strap must not be passed through iron pipes and should be
kept a minimum distance of 0.5 m from iron parts of some extent. If
this minimum distance cannot be kept the copper strap must be
effectively connected to these parts using a strap having the same
dimensions.

On wooden ships having a superstructure of metal, this supe
should also be effectively connected to the copper strap.

Receiver Earth Terminal
The receiver earth terminal is located on terminal strip A at the
cabinet rear wall

3.5.2.1 Steel Ships
A flexible 2.5 MM2earth wire is run from the re ceiver earth terminal to

a separate/2" earth bolt welded to the hull as close to the equipment
as possible. This earth bolt must not be used for earthing other
equipment, and the receiver earth wire shall be as far as possible from
the transmitter copper s trap.

3.5.2.2 Wooden Ships

3.5.3

3.54

3.6

A flexible 2.5 MM2 earth wire is run from the receiver earth terminal
directly to the transmitter earth bolt on the earth plate. The earth
wire should be run a minimum distance of 0.5 m from the transmitter
copper strap.

Other Cables

Other cables should be placed as far away as possible from the
transmitter and receiver earth leads and under no circumstances
parallel with the transmitter copper strap closer than 0.7 meter and,
for the receiver earth lead, closer than 0 .2 meter.

Earthing the Battery

RF earth connections will cause neither battery nor mains leads to be
connected to the hull. If it is desired to connect the battery to the

hull, it is important to make the connection right at the battery,

never in the transmitter. In cases where the installation is carried
out so as to include the facility for charging during operation through
a dropping resistor from a balanced ship's mains (110/220V DC), the
battery must not be earthed.

Antennas

In order to minimise duplex noise, the transmitting and receiving
antennas should be kept as far away from each other as possible. Stays,
wires, steel masts etc. should either be earthed effectively or

insulated.

to pass

rstructure






Like wise in order to minimise duplex n oise, every other electric
installation such as cable braiding (screens) and instruments should be
earthed effectively, and the instruments in question should be fitted

with noise - interference suppression devices.

The Antennas should be suspended well in the clear, away from objects
whose influence on the antennas may vary, such as derricks etc.
Insulators should be of the best type having low leakage even when wet.

3.6.1 Transmitter Antenna Terminal:
The transmitter antenna terminal is located on the top of the cabinet.
3.6.2 Transmitter Antenna

The transmitter antenna tuning system will tune a minimum impedance of
150 p Fin series with 6 ohms at 1.6 MHz which normally corresponds to a

wire length of approx.14 m.

To ensure the greatest possible ra diated power the transmitter antenna

should be as long as possible and although a length of 14 meter can be
tuned it is strongly recommended never to use lengths less than 20 m as

the radiated power f rom short antennas will result in unsatisfactory

communication. There are no limitations

regardingthemaximumlengthoftheantranna. Theantennashouldbeterminatedin a

feed - through insulator in the roof or side wall of the radio room. The

feed - through insulator should be located in such a way that the

distance between the insulator and the transmitter antenna terminal is

as short as possible to avoid losses and radiated RF - power inside the
radio - room which might disturb other equipment.

A short length of coaxial cable type RG8 - U, of which only the braid and
the outer insulation is used, is inserted between the feed - through
insulator and the transmitter antenna terminal. Both ends of the

coaxial screen are soldered to cable shoes of suitable dimensions for

the feed - through insulator and the transmitter antenna terminal

If, for practical reasons, it should be necessary to mount the feed -
through insulator some distance f rom the transmitter, the connection f

rom the insulatorto the vicinity of the transmitter should be done with

a - length of copper tubing mounted on st and - off insulators. A length of
coaxial cabie, as described above, should then be inserted between the

last stand - off and the transmitter antenna terminal; any play between

the transmitter and buikhead will then be taken up by the cable.

3.6.3 Receiver A ntenna Terminal:
The receiver antenna terminal is located on term in al strip A at the
cabinet rear wall.

3.6.4 Receiver Antenna:
Length: 7 - 50 m. The receiving antenna should be brought in by a length
of coaxial cable, which should be as short as possib le, especially in

the case of a short antenna.



3.7

3.8

3.9

3.10

If a long coaxial cable is used in order to separate receiver and
transmitter antennas it wilt often be advantageous to insert an
impedance matching transformer at the antenna end of the coaxial

While the receiver input impedance is always 50 ohm at frequencies
above 4 MHz, the receiver is normally supplied with a high impedance
input at frequencies below 4 MHz. It is however possible to change the

receiver input impedance to 50 ohms also at frequencies below 4 MHz.

Reference is made to the receiver instruction manual.

Antenna Relay:

As shown on the drawing on page 3 - 27, an antenna relay may be installed
in the antenna circuit. The relay may be installed if the transmitting

antenna is to be used for other purposes, for instance for an extra

receiver, or if it is desired to perform the installation as a simplex

installation with only one antenna. The relay coil should be rated for

cable.

24V DC. It should be connected to terminals 3 (+) and 4 ( -) on terminal

strip A and protected with a suitable diode.

Remote Speaker
If a remote speaker is to be installed it should be connected to
terminals 1 and 2 of terminal strip A

Note that the remote speaker will be connected to the receiver only
when the SUPPLY switch is at RECEIVE ONLY and STAND - BY.

An audio power of 5 watts is available into a 4 ohms load. This power
can be shared between several loudspeakers if so desired. The built

-in

speaker in the power pack has an impedance of 8 ohms. When ¢ onnecting

the remote speaker(s) the minimum value of the total impedance should
be 4 ohms including the built - in speaker. If 5 watts is required in the
remote speaker(s), the built - in speaker must be switched off.

Transmitter - On Indication

Indicatio  n of the transmitter - on condition can be obtained by means of
a voltage (24V at max. 0.2A) which is controlled by the transmit relay

and can be taken off between terminals 3 (+) and 4 ( - ) of terminal
strip A.

Replacement of Power Pack

Two different power packs are available for operation of the equipment.

The P 5000 is used for24V battery operation. If the equipment is to be

operated from AC - mains the P5001 power pack must be used. Replacing a
power pack involves no modifications of transmitter or r eceiver.

Optional Terminal Strips

Three optional terminal strips are available. The terminal strips are
supplied with cables .and plugs and are to be mounted on the cabinet
back wall as shown on page 3 -22.

Output Terminal Strip B gives a number o f extra output facilities as
shown on page 3 - 24 and is to be connected to the Power Pack.



Input Terminal strip C, shown on page 3

Exciter.

Output Terminal Strip D, shown on page 3

connected to

- 25, is to be connected to the

- 26, is intended to be

the Transmitter Power Amplifier and can be used for

example where it is desired to control an ATU. The corresponding socket
in the T5000 is only mounted and wired on special order, but a BAND
switch wafer which can be wired to give the BAND position is alw
supplied as an integral part of the Transmitter Power Amplifier.

PROMtypes which can be installed in the MEMORY of /238 \
Manufacturer Types

INTERSIL IM 5600

INTERSIL IM 5610

TI SN 54188 Only these PROM -
TI SN 54188 A types can be

TI SN 545188 programmed by means
TI SN 74188 of the optional

TI SN 74188 A PROGRAMMING UNIT
TI SN 74188 1241 \

Table 3.11

ays






3.11

3.11.1

3.11.2

3.11.3

3.11.4 The MEMORY

Programming of MEMORY

/238 \ , General

The building block of the memory, located on prin
, is the Programmable Read Only Memory, in short PROM.

A PROM is not re

like blowing a fuse.

On printed circuit board

sockets.

containing three sockets (A ,

238\ 2 4

PROMO® s
The24soeketsareformed into eight columns (No. 1 to No.8), each
B, and C). The necessary information

ted circuit board

can

- programmable, because programming a bit position is

be

/238 \

associated to a Frequency No is stored in three PROM6s
column can contain information of 32 different Frequen cy Nos. The
association between the Frequency Nods and
table 3.12.9.

The programming of the PROM&s can done in
The optional PROGRAMMING UNIT /241 \ can be used for this job as

described in paragraph 3.13. But only the eight peaceds

table 3.11.1 can be programmed by means of printed circuit board

The other way is to let the local PROM

In this case all the PROM

MBVORY/238 \ .

- type shown in

1241 \

mount ed

t

- distributor do the programming.

/238 \ controls the Band Indicator of Transmitter Power

Amplifier. This implies that the distribution of the coastal telephone
frequencies in the bands A to H have to be decided in advance when
programming the memory.

Each p osition of the Transmitter Power Amplifier BAND switch can, in
principle, be adjusted to any frequency, but once adjusted (during
installation on board a ship) the frequency coverage of each band is
limited. In order to obtain a reasonable output power, th
between the highest and the lowest frequency within a band should not
exceed approx. 200 kHz.

Table 3.11.2 suggests a subdivision of the coastal telephone band based on

article 7, section 4 (1976) of the Radio Regulations. If, however,

speci al frequencies are to be covered, another subdivision may be
necessary. Further, table 3.11.2 shows the frequency ranges of the HF
bands covered by the Exciter.

Transmitting BAND | Transmitting BAND
frequency (kHz) frequency (kHz)

1605- 1670 A

4063 - 42194 4 MHz

1950 - 2150 B 6200 - 63254 6 MHz

2150- 2350 C 8195 - 84354 8 MHz

2350 - 2550 D 12330 - 12652.3 12 MHz

2550- 2750 E 16460 - 16859.4 16 MHz

22000 - 22310.5 22 MHz

3000 - 3200 F 25010 - 25600 25 MHz
3200 - 3400 G
3400 - 3600 H

Table 3.11.2

table 3.1 1.1 can be used in the

e difference

i n

i n

t he

W o

sho






3.11.5

3.11.6

3.11.7

3.12

3.12.1

3.12.2

Or

Information about the transmitting mode of every Frequency No. in use
must be stored in the memory, whether it is a radiotelephone frequency
(A3A,A3J, orA3H)or a wireless telegraph frequency (Al, A2H, or FI).
Programming Frequency No. zero can be done in two ways.

If it is convenient that this Frequency No. contains the information
associated with an often used transmitting frequency, the programming
instructions do not differ from the instructions concerning any other
Frequency N o.

On the other hand, if it is not desired to store any transmitting

frequency information associated with Frequency No. zero, this can

either be done as described in paragraph 3.12.14, if it is convenient

to let the local PROM - distributor do the program ming, or in paragraph
3.13.22 If the programming is performed by means of the optional
PROGRAMMING UNIT/241 \

The easiest method of checking the programmed frequencies when the
PROM's have been mounted in the MEMORY /238 \ is by connecting a
frequen cy counter to the output BNC socket, 231SK7, of the Exciter. The
output socket is the one carrying no colour code. It is normal

connected to the Transmitter Power Amplifier via a coaxial cable.

Unplug the cable and connect the counter to this socket.

The check is made with the SUPPLY switch in STAND BY. The frequency
measured is the transmitting frequency, ft. Radiotelephone frequencies

are measured in the A3H mode, DUPLEX. Wireless telegraph frequencies

are measured in the Al mode, morse key down.

dering programmed PROMOGS

To make it possible for the local PROM - distributor to do the
programming the customer must fill in a Word Pattern Sheet, supplied by
the distributor, for each PROM which is to be programmed.

First of all one mus t find out which of the 32 input addresses of the
PROM corresponds to the wanted Frequency No. It is done in accordance
with table 3.12.1.

Frequency No. Input Address
(both equal to:
included)

0- 31 (Frequency No.)
32- 63 (Frequency No.) T 32
64- 95 (Frequency No.) - 64
96- 127 (Frequency No.) i 96
128- 159 (Frequency No.) 1128
160- 191 (Frequency No.) 1160
192- 223 (Frequency No.) 1192
224 - 255 (Frequency No.) - 224

Table 3.12.1



3.12.3

3.12.4

3.12.5.

Now the proper BAND corresponding to the transmitt
found. If it is a coastal telephone frequency paragraph 3.11.4 describes

whattodo -

The encoding of the

di fferent

BAND Code

A 0000

B 0001

C 0010

D 0011

E 0100

F 0101

G 0110

H 0111

4 MHz 1000

6 MHz 1001

8 MHz 1010

12 MHz 1011

16 MHz 1100

22 MHz 1101

25 MHz 1110

MF 1111
Table 3.12.2

The transmitting mode is encoded as follows

MODE CODE
A3H, A3A, or A3J] 0
Al , A2H, or FI 1
Table 3.12.3

ing frequency is to be

BANDOG s

Calculate the synthesiser frequency fs from the transmitting frequency
ft as shown in tabie3.12.4. Observe that the transmitting frequency ft
is the carrier frequency in the modes A2H, Al, A3A, A3J and A3H. In the

FI - mode ft is the assigned frequency, provided that the centre

frequency of the AF output from the telex equipment is 1500 Hz. If the
AF centre frequency is 1700 Hz, subtract 200Hz from the assigned

frequency to obtain ft.

BAND Synthesiser
frequency

Fs

6 MHz | ft
8 MHz | ft
12 MHz |ft
16 MHz |ft
22 MHz | ft
25 MHz | ft

1605- 4000 KHz |[ft + 1400 KHz
4 MHz | ft + 1400 KHz

2800 KHz
4200 KHz
8400 KHz
12600 KHz
18200 KHz
21000 KHz

Table 3.12.4

S

shown






3.12.6 Each of the four least significant d igits of the synthesiser frequency
("100 kHz", "10 kHz", "l kHZz", and "100 Hz") are encoded as follows:
Number Code
0 1001
1 1000
2 0111
3 0110
4 0101
5 0100
6 0011
7 0010
8 0001
9 0000
Table 3.12.5
3.12.7 The most significant digit of the synthesiser frequency ('l MHZz")
is encoded as follows
Number Code
3 10
4 01
5 00
Table 3.12.6
3.12.8 I n order to store this nformation 3 PROMGS
same input address. These 3 PROM6és are | abel |l
amount of infor mation should now be arranged as follows:
Input Control Band Mode Synthesiser frequency
Address bit 1MHz | 100KHz | 10KHz 1KHz 100Hz
1 07 06050403 02 0100 07060504 | 03020100 | 07060504 | 03020100
PROMC PROMB PROMA
(0o to O 7 indicates outputs to be pr ogrammed).
Table 3.12.7
3.12.9 NB. The code of the "Control bit - isalwaysto be 1 for each Frequency

No. to be programmed.
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3.12.10 Example 1:
Assume that the telex frequency 4170.0KHz is to be programmed at
Frequency No. 83.
The input address can be found from table 3.12.1:
Input address = 83 -64= 19 )
According to paragraph 3.12.9 the Control bit is set to 1 (2
According to table 3.12.2:
BAND =4 MHz Code = 1000 3
The code for the FI mode is, accor ding to table 3.12.3 : (4)
1
The synthesiser frequency can be calculated from table 3.12.4
fs = 4170.0KHz + 1400.0KHz = 5570.0 KHz
By use of table 3.12.5 and table 3.12.6 the associated codes can be
found :
Digit Number Code
1 MHz 5 00 (5)
100 KHz 5 0100 (6)
10 KHz 7 0010 (7)
1 KHz 0 1001 (8)
100 Hz 0 1001 (9)
The total amount of information is now to be arranged :
1) (2) 3) 4) () (6) (7 (8) 9)
Input Control Band Mode Synthesiser frequency
Address bit 1MHz 100KHz 10KHz 1KHz 100Hz
19 1 1000 1 00 0100 0100 1001 1001
1 07 06050403 02 0100 07060504 | 03020100 | 07060504 | 03020100
PROMC PROMB PROMA

Table 3.12.8a
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Example 2:

Assume that a radio telephone frequency 3550.0KHz is to be programmed at
Frequency No. 228.

The input address can be found from table 3.12.1.:

Input address = 228 -224= 4 )
According to paragraph 3.12.9 the Control bit is set (2)
to 1
According to table 3.11.2 and table 3.12.2:
BAND = H, Code = 0111 3
The code for the radio telephony mode is, according (4)
to table 3.12.3: 0
The synthesiser frequency can be calculated from tabie 3.12.4:
fs = 3550.0KHz + 1400.0KHz = 4950.0 KHz
By use of table 3.12.5 and table 3.12.6 the associated codes can be
found:
Digit Nunber Code
1 MHz 4 01 (5)
100 KHz 9 0000 (6)
10 KHz 5 0010 (7)
1 KHz 0 1001 (8)
100 Hz 0 1001 9
The total amount of information is now to be arranged:
1) (2) 3) 4) () (6) (7 (8) 9)
Input Control Band Mode Synthesiser frequency
Address bit 1MHz 100KHz 10KHz 1KHz 100Hz
4 1 0111 0 01 0000 0100 1001 1001
1 07 06050403 02 0100 07060504 | 03020100 | 07060504 | 03020100
PROMC PROMB PROMA
Table 3.12.8b
3 12




3.1211 When the three PROM6s are to be
that they are mounted in the correct column:
Column Frequency No.
No. (both included)
1 0- 31
2 32- 63
3 64- 95
4 96- 127
5 128- 159
6 160- 191
7 192- 223
8 224 - 255
Table 3.12.9
3.12.12 Also take care that PROM - A'is mounted in the socket mar ked with an A
PROMB in socket B, and PROM - C ;n socket C.
The top mark of the PROM - package is to be directed as shown on printed
circuit board /238 \
3.12.13 A self adhesive sticker should be placed on the package of each PROM,
indicating in which colu mn and socket (A , B, orC)itisto be mounted.
3.12.14 Concerning the programming of Frequency No. zero some considerations
are to be made; refer to paragraph 3.11.6.
If no transmitting frequency information is to be stored at Frequency
No. zero, the following information must be programmed at this
Frequency No.:
Input address =0
Control bit =1
BAND = 1111 (Keying the transmitter will be inhibited)
MODE =0
Synth. freq. = 5999.9KHz
Or in the arranged form:
1) (2) (3) (4) (5) (6) ) (8) 9)
Input Control Band Mode Synthesiser frequency
Address bit 1MHz | 100KHz | 10KHz 1KHz 100Hz
0 1 1111 0 00 0000 0000 0000 0000
1 07 06050403 02 0100 07060504 | 03020100 | 07060504 | 03020100
PROMC PROMB PROMA

Table 3.12.10

i Nn/R38 4 |Inmbke durei n

1
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3.13

3.13.1

3.13.2

3.13.3

3.13.4

3.13.5

3.13.6

3.13.7

3.13.8

3.13.9

3.13.10

3.13.11

3.13.12

3.13.13

| nstruction for use of PROGRAMMING UNIT 1241 \

Three sockets are located in the PROGRAMMINGUNIT. From MEMORY
three PROMO6s in the column No.

board /241 \ and mounted in these three sockets.

found from

Take care tha  tthe one placed in socket A on /238 \ is mounted in the

socket marked with an A, socket B in socket B, and socket C in socket
C. Also take care that the top mark of the PROM package is directed as

shown on /241 \.

A minor dis - advantage associated w ith the use of the PROM as the memory

buil ding block is that a few

per cent of

programmed in one or more bit positions due to tolerance problems in
the manufacturing process. In this case section 3.13.17 describes what

to do.

Because PROM is not re - programmable the greatest care should be taken

concerning the programming procedure.

For each Frequency No. the following information must be stored in the
PROMS. This information should be written on a Programming Work Shee

as shown on page 3 - 34.

The proper BAND corresponding to the transmitting frequency is to be

found from table 3.11.2 if it is a coastal telephone frequency,
otherwise it is self explanatory.

It must be decided whether it is to be a radio telephone
frequency(RT=A3H,A3A,or A3J) or a wireless telegraph frequency (WT =

Al, A2H, or FI).

Furthermore the synthesiser frequency must be calculated from the
transmitting frequency as shown on the screening lid to the right of

the PROGRAMMING UNIT or in table 3.12.4.

By means of the ON - OFF switch on /241 \ this unit is turned on.

A the sliders of the programming tool are now adjusted according tot
his information. In the other window some holes will appear and these

are the pos itions which must be programmed.

By means of the Keyboard on the front panel the Frequency No., which is
to be programmed, is selected. (The displays may flash during the

programming procedure, but this is unimportant).

If the lamp of t he grey pushbutton is now lit, it means that the
Frequency No. chosen has already been programmed once, and further

programming is automatically inhibited.

On the other hand if the above mentioned lamp is unlit, it means that

programming can now be done.

The Programming Pin is now placed in the extreme right hole in the

window. The lamp of the red pushbutton will light as long as the

Programming Pin does not have proper contact with the Underlying

socket - terminal or if this hole position has alr

eady been programmed.

t

/238 \ the

t abl

he |
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3.13.14 Now activate the red pushbutton.

3.13.15 If the programming was done successfully the lamp of the red push
button will now light and the Pin is moved to the next hole.

3.13.16 If the programming was not done successfully, the red push button must
be activated repeatedly until the lamp is lit.

3.13.17 If it turns out that it is impossible to program this hole position,
the only thing to do is to choose another Frequency No. and start to
program all over again . Later on, when the PROMO6s are
/238 \ , the transmitter is automatically prevented from being keyed, if
this unsuccessfully programmed Frequency No. is chosen; this will also
be indicated by the displays, which will begin to flash.

3.13.18 | f all the hole positions in the window have been successfully
programmed, the Programming Pin must be placed in the hole in the
middle of the tool, and this position is then to be programmed.

3.13.19 This will make the lamp of the grey pushbutton light, thus indicating
that this Frequency No. is correctly programmed; any attempt to program
further information at this Frequency No. is now automatically
prevented.

3.13.20 If, later on, it turns out that nevertheless a mistake was made, when
the sliders we re adjusted, and the »Enable» hole position had been
programmed, it is still possible to »Disable» the Frequency No. This is
done as follows.

3.13.21  Adjust the "MHz" - slider so that a black field appears in the window;
two holes will now appear in the ot her window; now push and keep down
the grey pushbutton until both of these two hole positions are
programmed, as normal by means of the Programming Pin and the red
pushbutton. When this has been accomplished, it will prevent the
transmitter from being keye d when the PROMG6s ar BR38rolfunt ed
this Frequency No. is chosen; this will also be indicated by means of
the flashing displays.

3.13.22  Concerning the programming of Frequency No. Zero some considerations
are to be made, refer to paragraph 3.11.6

3.13.23 If no transmitting frequency information is to be stored at Frequency
No. zero, the following procedure must be followed.

Adjust the Band - slider so that an "MF" appears in the window; only the
associated four hole positions and after wards th e Enable position in
the middle of the tool must be programmed.

This will, when the three PROMZS, peveatthmount ed
displays and the Band Indicator from flashing and also prevent the
transmitter from being keyed when Frequency No. zero is chosen.

3.13.24 When the programming of the Freqguency Nods ha:
PRG GRAMMING UNIT is turned off, the Programming Pin is placed in its
hol ding clips, and the three PROMb6s ar e /280\wed

Take care that tdremoihiRdimtbescorrect way and in the
correct sockets.
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3.13.25 A self adhesive sticker should be placed on the package of each PROM
indicating in which column and socket (A, B, or C) it is to be mounted.

3.13.26 Programming procedure ste p by step
l. Calculate for each Frequency No. the synthesiser frequency from the

transmitting frequency as shown in table 13.12.4, find the correct BAND
(for a coastal telephone frequency table 3.11.2 is used), and decide

whether it is to be a radiotelep hone frequency (RT) or a radiotelegraph
frequency (WT)
2. Mount the three PROMS in their respective sockets on 1241 \ . (Take care

that they are correctly positioned).

3. Turn on the PROGRAMMING UNIT

4. Adjust the seven sliders according to step 1

5. Select by means of the Keyboard the Frequency No. to be programmed (The
displays may now flash, but this is unimportant).
If the lamp of the grey pushbutton lights, the Frequency No. chosen has

already been programmed and a new Frequency No. must be sele cted.

6. Place the Programming Pin in one of the holes in the window of the
tool; beginning from the right.

If this hole position is un - programmed the lamp of the red pushbutton
will extinguish.

7. Activate the red pushbutton

The lamp of thered pu shbutton will now light if the programming was

successful
As long as there are un - programmed hole positions the steps 6 and 7 are
repeated.
If the lamp of the red pushbutton does not light, step 7 is repeated
until it lights. (]f this turns out to be im possible then proceed to
step g).

8. Program "Enable" hole position in the middle of the Programming Tool,

thus enabling this Frequency No.

I f there are more Frequency Nob6s to program t|
otherwise to step 16.

If there is a hole position, which cannot be programmed
9. Select a new un - programmed Frequency No. and start from step 6

If it turns out, after having performed step 8, that a mistake was made
concerning the information already programmed:

10. Adjust the "MHz" - slider, so that a black field appears in the window

11. Place the Programming Pin in one of the two associated holes
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12. Push and keep down during step 13 the grey pushbutton.
13. Activate the red pushbutton.

14. Move the Programming Pin to the o ther hole and repeat the steps 12 and
13.

15. Go back to step 4 and repeat through to step 8

16. Turn off the Programming Unit.

17. Place the Programming Pin in its holding clips.

18. Place a self adhesive sticker on the package of each PROM, indicatin

in which column and socket (A, B, or C) it is to be mounted on MEMORY
1238 \ .

19. Move the three RBOMbake carethatthey are mounted inthe
correct way and in the correct sockets).

3.14.1 The drum switch of the antenna tuning circuit bec omes accessible by
pulling the Transmitter Power Amplifier unit partly out of the cabinet.
As connections to earth and antenna are maintained, it is possible to
perform the adjustments with the Transmitter Power Amplifier in this
position. When adjustment has been completed it ought to be checked
with the unit in place. Minor corrections may be necessary.

The safety switch, that normal prevents keying when the transmitter
power amplifier unit is pulled out, has to be disabled. The piston of
the switch has to be pulled outwards to the locked position.

Note: Extreme care has to be taken as high tension is now accessible when the
SUPPLY switch is in position TRANSMIT.

The various components of the antenna tuning circuit are selected by
means of the drum sw itch which can be programmed individually for each
band by inserting programming tabs into the appropriate wafers. The
distribution of frequencies into the bands has been determined when
programming the MEMORY /238 \ as described in section 13.11.

Itis i mportant that the adjustments are made with the antenna in its
normal working positioned that no cranes, derriks, etc. are near, as
these will influence the tuning.

The meter on the front panel indicates the actual antenna current.

Since the antenna impe dance varies considerably over the frequency
range, the antenna current will vary correspondingly, even though the
output power is the same. If the antenna length is approximately half a
wavelength or a multiple thereof, the meter reading will be very low.

If this is un - desirable, a higher reading can only be obtained by
shortening or lengthening the antenna.

Due to the wide adjustment range when programming the drum switch,
attention must be drawn to the possibility of erroneously adjusting to

the second harmonic frequency. The only sure method of checking this is
by means of a frequency counter or an oscilloscope connected to a loop
around the antenna insulator of the transmitter. Check one frequency in
each band. (A3H or A3A DUPLEX, TUNE button not pres sed).
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3.14.2

3.14.4
3.14.41

Banddés A to H

The configuration is basically an L - network, the series inductance of
which consist of may consist of variometer - A- .The rotor and stator of
variometer can be used on the lower frequencies, giving a high value of

indu ctance. The parallel connection is to be used on the higher

frequencies, giving a lower value of inductance. The transition

frequency depends on the antenna.

The shunt capacitance, in parallel to the P.A. valves, can be selected
between 6 and 1600pF in s teps of 6 pF by means of 1 to 9. Increasing
the shunt capacitance while still having resonance (by adjusting the
variometer by means of the tuning knob) decreases the voltage swing on

the P.A. valves ( the load presented to the valves becomes lower) and

vice versa.

If the antenna is long, it may be necessary to use the shortening

capacitors or the output capacitor (wafers 22, 23, and 24 or any

combination of these) in order to obtain resonance. If the antenna is

short, it may be necessary to use the outpu t capacitor (wafer 24) on
the lowest frequencies.

The configuration is basically, a 27 - network. The series inductance may
consist of either variometer T A- or variometer - B- . The rotor and

stator of variometer - B- may be connected either in series or in

parallel. The parallel connection is to be used only in the higher

frequency bands. The transition frequency depends on the antenna.

The shunt capacitance, in parallel to the P. A. valves, is pre - set on

each band by means of wafers 13, 14, end 15.

The out put capacitance can be selected between 6 and 1600 pF by means
of wafers 1 to 9. increasing the output capacitance, while still having

resonance, increases the voltage swing on the P. A. valves and vice
versa.
On frequencies above 8 MHz the output capaci tance can be reduced, it

necessary, by means of the coils at wafers 24 and 25. The coil at after
24 is to be used only on the 22 MHz and 25
impedance of the series connected capacitor, is negligible.

Due toun - avoidable stray capacit anceob6s, resonance i nAvar.
can occur on one or more of the short wave
sudden dip in the ANTENNA CURRENT meter - reading when the TUNING control

is rotated slowly over its range. Such resonal
be avoided  as they can cause flash - over. This is avoided by showing

variometer - A- of the band in question by inserting tabs in wafers 27

or 17 and 19 or all three.

Adjustment Procedure:

1.Set SUPPLY switch to STAND BY and POWER switch to MEDIUM PO WER
SIMPLEX
2. Insert tabs for the band in question as shown on Pages 3 -28t03 - 32.

3. Set SUPPLY switch to TRANSMIT and press TUNE button while rotating
the TUMNG control until resonance is obtained, i.e. maximum
deflection on ANTENNA CURRENT meter witho ut being at the extreme of
the tuning range (inspect rotor position of the variometer used).
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4. Set CHECK SWITCH to LEVEL and pull the knob while pressing the TUNE
button. Observe Level - reading on meter. Reading should be as near 3
as possib  le but never above.

5. Set SUPPLY switch to STAND BY and adjust Level by selecting
appropriate tab settings on wafers 1 to 9 (refer to sections 3.14.2
and 3.14.3). Revert to point 3.

3.14.4.2 If resonance is obtained at, or is outside, one of the extreme
position s of the TUNING knob, select another variometer configuration.

3.14.4.3 If resonance cannot be obtained, remove tab on wafer 21 and insert one
or both of the shortening capacitors (wafers 22 and 23), always use the
largest possible capacitance.

3.14.4. 4 If on bands A to H resonance still cannot be c>btained, insert the
output capacitor (wafer 24), if necessary in combination with one or
both of the shortening capacitors.

3.14.45 IfLevel -reading is too high, even with none of the capacitors | to 9
connected, insert the coil at wafer 25 on the 8,12 or 16 MHz bands, or
the coil at wafer 24 on the 22 or 25 MHz bands.

3.14.4.6 If flash - over occurs on 22 MHz at contact 25, insert tab in wafer 25.

3.145 2182 KHz:
The adjustment is performed as described above for a fre qguency in the
lower CT band. In order to reduce the range of the TUNING control
proceed as follows:

1. Move tab on wafer 19 to wafer 18

2. Place one end of the clip - on lead bn the middle of »2182 KHz Fine
Tuning Coil«.
3. With the other end of the clip - on lead, select that winding on the

stator of Variometer »A« or the »2182 kHz Coil«, below, which gives
the highest level reading.
4. Rotate TUNING control to it se enter position and select that winding
on the"2182 kHz Fine Tuning Coil" which gives maximum Lev el - reading.
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MOUNTING OF TRP 5000
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EARTH CONNECTION

TERMINAL STRIP A
(DC-VERSION)

E:- B \
1 ANTENNA CONNECTION

INTERCONNECTIONS

CABINET WIRING
BETWEEN UNITS

, STANDARD VERSION

TRP 5000 CABINET
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TRP 5000 CABINET, ALL OPTIONAL TERMINALS STRIPS INSTALLED
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